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INTRODUCTION  
 

The 24th Conference of the International Sustainable Development Research Society 
(ISDRS 2018) “Actions for a Sustainable World: from theory to practice” has been held in 
Messina (Italy) at the Department of Economics of the University of Messina from 13th to 
15th June 2018. 

The theme of the 24th Conference, “Actions for a Sustainable World: from theory to 
practice”, has been chosen in order to emphasizes that we must rethink our social and 
economic systems in order to make economic and social development more resource-
efficient and equitable to all, both across the planet and in future generations. Following 
this main aim, the Conference brought together about 350 delegates, coming from more 
than 40 different countries, that discussed about theories, models and applied research 
and practices in the field of sustainability, with a unique and exciting richness in 
interdisciplinary approaches. Participants focused on how scientists and researchers are 
developing sustainable development theory and methods; how theoretical methods are 
transferred into real practice by policy-makers, private and public organizations and 
citizens; and whether this research and implementation will ensure the achievement of 
international goals, such as those set by the United Nations in the 2030 Agenda for 
Sustainable Development. 

The conference objectives were as follows: 

x to illustrate the enormous implications of continued unsustainable production and 
consumption and the economic cost if society fails to act and reverse the 
unsustainable trend of economic development; 

x to bring together the world’s scientific experts and scholars presenting their most 
recent research findings and the other diverse stakeholders presenting their own 
successful experiences in the research of sustainable solutions and practices; 

x to provide a global platform for strengthening, promoting and enhancing scientific 
collaborations around the world and develop a conference programme that reflects 
the diversity of sustainable strategies and solutions research. 

The presentations given at the conference clearly contribute to these objectives. The 
reader can find in the Book of Abstracts and in the Book of Papers a collection of these 
contributions; abstracts and papers presented at the conference have been submitted to 
a complete blind peer review process from international experts.  

 The local conference Chair 

Roberta Salomone 
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Sustainability from Theory to Practice…. to People

Prof. Frank Birkin (University of Sheffield), Mrs. Olga Cam (University of Sheffield), Mr. Jens Halvarsson (Textalk), Prof. Thomas

Polesie (University of Gothenburg)

Scientific and technological advances along with a growing ability to self-reflect on our own action has enabled hu-

manity to discover or, arguably re-discover, the complexity, intricateness and vulnerability of Planet Earth. Through

such discoveries, the destructive power of humans as well as the limitations of their conceptual tools has become

eminently visible as existing business models and economic systems transgress social and ecological limits. The

recognition of these problems has been made manifest in such as the creation of the United Nations’ Sustainable

Development Goals. There is however no consensus on how these goals will be achieved. For example, will ad-

justments made to existing business models and economic systems be sufficient to achieve these goals or will more

radical change be required? To contribute towards answering this question, this study examines (i) an argument

thatmore radical changewill be required; and (ii) a review of a theory and practice that would enable such a radical

change. There is much criticism of the current ‘take, make, waste’ economy with regards to pollution and because

it is reaching raw material, ecological and social limits. Furthermore, the existing recognition of such limits as in

the widely used Triple Bottom Line approach (Elkington 1998) is being transformed by the need for multiple value

creation, an effective TripleTop Line (TTL). However, this seemingly small change from “Bottom” to “Top”, requires

fundamental changes in economic and business models as well as sweeping changes to societal and individual

expectations and aspirations. Whilst this kind of change has been much discussed, there has been to date little

practical, wide-ranging impact. A recent funding call from the Dutch government is perhaps the first manifestation

of a nation state facing up to and taking on this radical challenge: “These changes in values must result in forms of

collective value creation. Whereas previously individual parties and/or organisations took centre stage in existing

sectors and chains, now the challenge is to realise collective value creation that extends beyond the sector…” (NWO

2017). To achieve this profound transition, this present study uses an ontological change that challenges existing

economic and business assumptions (Foucault 1970; Birkin and Polesie 2011; & Latour 2013). Additionally, this

study goes beyond economic and business model changes to integrate with personal TTL’s which effectively, and

originally, grounds the study in culture, traditions, the conduct of a “good life” and social mobilisation. Practical

impacts of this innovative approach are provided in a brief case study of the “Intrinsic Earth” social movement

and its use of the game-changing, collaborative writing and publishing software Prenly (2018). The case also serves

to highlight the need for social-movement-generated research topics rather than academic ones driven approach

when it comes to radical re-thinking.
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Advancing transformation processes towards sustainability in
higher education contexts by using systemic structural

constellations

Prof. Marlen Arnold (Chemnitz University of Technology), Ms. Katja Schneider (Chemnitz University of Technology), Ms. Anne

Fischer (Chemnitz University of Technology)

Previous scientific practices and approaches do not seem to suffice with regard to a comprehensive coverage of

reality in the formof strategic decisions, current behaviors and the resilience of systems (Liu et al. 2017). Against the

background of multifaceted and complex interrelationships in institutions, organizations and companies, Systemic

Structural Constellations (SyStC) represent a novel approach for the elucidation of issues and resolving of problems

since they can reveal underlying dynamics and implicit knowledge patterns (Wade, 2004; Arnold, 2016). SyStC

are accompanied by an innovative way of structuring diverse information and data spatially offering extensive

possibilities for a systemic approach to problem solving and the uncovering of subconscious, hidden logical chains

and levels of description. With regard to academia, themethod can be integrated in order to foster the development

of sustainable education and to support the transition towards transformative research (Schneidewind 2011). How

can SyStC foster changes towards sustainability within academia based on the whole institution approach? Based

on exploratory case studies in multi academic settings according to the whole institution approach, like research &

consulting/ transfer, teaching and administration the potentials were figured out. Main results are: Three key areas

concerning the application of SyStC in higher education can be highlighted (Arnold, 2016: 1):

(1) Teaching (e.g., using themethodwith the support of students in order tomotivate and facilitate learning through

various senses and channels of perception or to promote activity-based learning)

(2) Science-private partnerships (e.g., using the method at a company and business level by providing advisory

and coaching services to resolve business and technological problems such as discovering innovative sustainable

marketing measures)

(3) Research context (e.g., for hypotheses formation or alternative knowledge patterns).

SyStC offer a wide range of didactic applications for problem solving in the fields of learning, specific sustainability

requirements and in connection with the Whole Institution Approach. Thereby, the method enables the adoption

of holistic, transformative and interdisciplinary perspectives. SyStC meet sustainability requirements by making

it possible to map complex, systemic issues, simulate how to integrate sustainability requirements and indicators,

and strengthen competencies. The possibility of integrating different learning types (e.g., reflective, experimental)

can be used to clarify different learning problems (Arnold, 2016). The application of SyStCwithin the framework of

the university’s internal project work shows surprising results in exchange with companies from entirely different

areas. Positive feedback regarding the theoretical principles and practical application of this method has been

received from both users in the private sector as well as academics (e.g., students).

In particular,SyStC should be seen as a powerful tool and helpful supplement to more or less traditional methods

that have been used and adopted over many years, yet failed to reveal unconscious patterns influencing systemic

relationships. We conclude that there is an urgent need to integrate SyStC into higher education and various differ-

ent research institutions since the method provides quite unique settings and new insights for the advancement of

holistic sustainability in academia.

Keywords: higher education institutions, systemic structural constellation, whole-institution approach, sustainabil-

ity
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Exploring transdisciplinary research methodologies’ dilemmas
and consequences: A comparative analysis.

Mrs. Lucia Mortensen (Aalborg University/Aalborg Havn), Mr. Sigurd Sagen Vildåsen (NTNU: Norwegian University of Science and

Technology)

The importance of transdisciplinary (TD) research for finding solutions to real-world issues is increasingly acknowl-

edged within sustainability science. Inter-connectedness between real-world issues and the researchers’ engage-

ment in finding or designing practical solutions, calls for a rather exploratory and collaborative approach than

analytical and individual one. The knowledge production within TD exploratory research is context dependent

and demands a pluralistic epistemology, leaving to researcher the freedom of choice in adopting specific method-

ologies for specific cases. However, the motivation behind our study is that dilemmas and consequences linked to

specific methodologies can be translated to other contexts. The study aims at exploring the transdisciplinary re-

search methodologies’ dilemmas and consequences through a comparative analysis between two longitudinal ex-

ploratory case studies based on TD research. One case was aiming at increasing corporate sustainability in Norway

and the second, at increasing regional, inter-corporate sustainability in Denmark. The analysis of the exploratory

research methodologies has showed that research methodologies such as interactive workshops, bootcamps, inter-

views, active and passive observations used within the two cases present similarities, differences, but also reach

lessons learned, leaving several dilemmas to discussion. Dilemmas, among others collaborative knowledge produc-

tion, practitioner’s empowerment and the researcher’s role, and their consequences are identified and discussed

through the study. By doing this, we hope to provide inspiration and food for thought to other researchers and

practitioners, and to start a more in-depth discussion on TD research dilemmas and their consequences for both

knowledge creation and real-world solutions.

Keywords: Transdisciplinary research; methodologies, dilemmas and consequences; researcher’s role; collabora-

tive knowledge production.
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Sustainable agriculture can benefit from online biodiversity data for better understanding and management of

agrobiodiversity. However, according to online data providers and database curators, the use of online biodiver-

sity data by agricultural stakeholders is still substantially limited. One of the perceived barriers expressed by users

is the quality and the incomplete coverage of information regarding different taxonomic groups, both at tempo-

ral and spatial scales. These limitations influence the users’ perception of the level of confidence of these data

for later use. In addition, different stakeholders linked to agrobiodiversity may have different information needs.

Collaboration between institutions (e.g. governments, academia, and civil society) is essential for identifying real

specific information requirements. This paper reports the result’s analysis of the focus groups and on-line surveys

implemented for agrobiodiversity stakeholders regarding in relation to the flows and needs for information on bio-

diversity data. It addresses interactions among stakeholders, highlighting those that have essential roles related to

agrobiodiversity. It also assesses the main motivations for the use of online data by agrobiodiversity stakeholders,

keeping in mind the sources and types of data required in these databases.

The mixed method used consisted of: three focus groups (producers, regulators and researchers; n=16) of the Alen-

tejo wine chain (Portugal); and an on-line questionnaire answered by agrobiodiversity stakeholders in Portugal and

Spain (producers, regulator, and researchers; n=86). Interactions between the three groups and the various insti-

tutions associated with agrobiodiversity (both in focus groups and in online survey) were mapped to understand

their exchanges and to identify key stakeholders, who may have greater capacity for information control for each

group. Interactionmaps for total data (focus groups and online surveys) indicate that universities play an important

role in the exchange of information. However, communication flaws between researchers and other groups were

reported, as well as the lack of sharing of information beyond the academic environment. We found that among

the three groups, producers have the least use of online biodiversity data, followed by regulators and researchers.

In addition, different groups identified distinct needs for information and products. They also recognized gaps in

available databases, such as the lack of information tailored to their own needs. To provide useful answers, the

planning of informationmanagement in digital databases needs to be tailored to the needs of each agrobiodiversity

stakeholder group. We also need to use an accessible language that allows for easier and more flexible use of data

across all group types. Concerning the interaction among agrobiodiversity stakeholders, there seems to be incon-

sistencies in the flow of information and a reduced exchange of information between researchers and producers,

which may constrain the value of knowledge about biodiversity, especially for the agricultural sector, by mitigating

the positive impact of agrobiodiversity in sustainable agriculture.

Keywords: Agrobiodiversity, social network analysis, online surveys, focus group, biodiversity digital databases

(Portugal).
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Integrating systems-thinking in corporate sustainability

Ms. Hanna Ahlström (University of Oslo), Mr. Sigurd Sagen Vildåsen (NTNU: Norwegian University of Science and Technology), Ms.

Amanda Williams (Rotterdam School of Management, Erasmus University Rotterdam)

ThePlanetary boundaries frameworkpresents nine intrinsic biophysical processes that havebeen alteredbyhuman

activity to the extent that the stability of the Earth system is at risk. It is not unexpected that with so many social-

ecological systems (SES) problems co-existing at the same time, they outline together boundaries that the human

corporation has no other choice than to respect. However, despite awareness of the declining state of ecosystems,

the link between business processes to macro ecological processes and boundary conditions have yet to be identi-

fied. Certain advances have been recognized, but this “corporate-ecological” disconnection is still a concern. The

paper seeks to contribute to the literature on corporate sustainability (CS) using a transdisciplinary (TD) research

approach. We aim to explore methodological opportunities and challenges integrating SES thinking into CS prac-

tices using an exercise of mutual learning and exchange of knowledge. Specifically, we focus on how co-created

knowledge can help in integrating SES thinking in CS practices. This analysis has partly been carried out through

the organisation of a workshop[1] in January 2018, where academics and practitioners met and co-produced propo-

sitions on how to further the process of integrating SES thinking into CS practice. The paper is partly based on the

outcomes of one of the workshop tracks that focused on ‘Integrated sustainability strategies’. This track consisted of

two sub-themes; a) Identifying sustainability risks using an integrated strategy and b) Integrating the UnitedNations

Sustainable Development Goals (SDGs) into the corporate strategy. We will in addition use semi-structured inter-

views with six workshop participants. The interview questions will cover threemajor themes: (a) understanding of

conceptual application, (b) understanding of practical application, and (c) the state-of play of integrating SES think-

ing into CS practices. The learning outcomes of the workshop will be used to extend the CS literature in two ways:

First, the paper reflects on the opportunities and challenges of TD research in the field of CS. On the one hand, a TD

research design represents transformative power since other actors than academics represent ‘valid’ knowledge,

which enable collaboration and trust that can create practical change. On the other hand, the collaborative setting

may hamper the critical role of the researchers. For example, certain boundary conditions may be negotiated away

through pragmatic reasoning. Second, the paper will analyse how specific actors perceive SES issues in a business

setting since the workshop design enables insights in the core arguments used by both academics and practition-

ers. By identifying differences in positions taken by the actors, it is possible to discuss the “corporate-ecological”

disconnection in novel ways. Moreover, this research is not only a contribution to transdisciplinary methodologies

but is aiming to contribute to theoretical discussions about SES thinking in CS since it is an analysis of different

perceptions and approaches to evaluate risk management and the strategic use of the SDGs.

Key words: Transdisciplinary research, corporate sustainability, systems-thinking, social-ecological systems

[1] See workshop description here: http://www.smart.uio.no/events/events/Integrating%20systems-

thinking%20in%20corporate%20sustainability
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SDGs and CSR in Artisanal and Small-scale mining (ASM)
activities from a Life Cycle perspective

Ms. Elisabetta Zerazion (Università degli studi di Modena e Reggio Emilia), Prof. Anna Maria Ferrari (Università degli studi di

Modena e Reggio Emilia)

The Sustainable Development Goals (SDGs) were built on the successes of the Millennium Development Goals and

they define global sustainable development priorities and aspirations. This set of 17 targets aims to balance the

three dimensions of sustainable development: the economic, social, and environmental dimensions. The respon-

sibility of the achievement of these goals is national (e.g. Specific country-level initiatives), but the companies can

play a significant role, e.g. complementing public expenditure. In fact, the private sector can proactively affect the

sustainable development process and the “Corporate Sustainable Responsibility” (CSR) represents one of the main

tools for this. The CSR can be described as a corporate self-regulation for including the responsibility related to

the impacts on society, caused by the company activities, into the enterprise’s business model. In recent time, the

corporate social responsibility has received an increasing attention from the corporate world and an increasing

number of companies have engaged in CSR reporting in the entire business sphere, affecting both large multina-

tional companies and small enterprises. Among the different sectors, the mining industry often plays a key role

in the socio-economic development of numerous countries either with a positive influence (e.g. increase of the

employment rate and wealth) either with a negative influence (e.g. environmental degradation, displaced popula-

tions, etc.). For these reasons, it is highlighted in this work the inclusion and the promotion of CSR and sustainable

standards in the mining production, which is constituted by an industrial level and an artisanal level. The latter is

the focus of this study and it refers to Artisanal and Small-Scale Mining (ASM) activities, where individuals, groups,

families or cooperatives mine with minimal or no mechanisation. Although the ASMs are characterized by a high

percentage of informal activities they can play a crucial role in the achievement of the SDGs, especially for poverty

alleviation, rural development and reverse land degradation. Themain goal of this study is to investigate how canbe

assessed the sustainability in the ASM context for studying their contribution to SDGs achievement. It was decided

to explore this issue using the Life Cycle Perspective through Life Cycle Assessment (LCA). The LCA methodology

was implemented for the particular context of ASM (e.g. impacts of working environment). Besides the environ-

mental assessment, a framework for assessing the social issues was implemented based on Social Organizational

Life Cycle Assessment (SOLCA). The resulted framework obtained from combining the E-LCA with the SOLCA is a

theoretical approach for studying the sustainability of ASMs. The future development of this study is the empirical

experimentation of this model for assessing these two dimensions of sustainability, both the environmental and

social performance of a Colombian ASM chosen as case study.

ASM – SDGs – CSR – Life Cycle Thinking
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The role of case studies in transdisciplinary research in the field
of energy efficiency in urban neighborhoods

Mr. Christian Hemkendreis (TU Dortmund University)

This research is located in an interdisciplinary graduate school, differing correspondingly in the professional

orientation of the participants as well as the supervisors and associated departments. The subject of “Energy

Efficiency in the District” deals with discourses on a sustainable development by technical, structural and spatial,

economic, legal and social issues and their interrelations. Its aim is to find a transdisciplinary answer to the

overarching question: Which system innovations and structures are necessary to achieve a widespread implemen-

tation of measures of energy efficiency in different districts? An advisory board of partners from the field ensures

the applicability of the research topics and continuously introduces transdisciplinary questions into the research

projects. The work focuses on public and private governance at the local level which enables the achievement

of an energy efficient development. It deals with competences of municipalities in urban neighborhoods under

problematic conditions. The article will give an insight into the methodological approach of transdisciplinary

research and the reflection of results in practice. The disciplinary orientated literature is limited to the general and

isolated analysis of the impact of energy efficiency and governance. However a specific dynamic can be identified

in practice, as the implementation of energy efficiency measures at the local scale is already in progress. An

approach based on a case study research offers the advantage of being able to derive practical findings for theory

building (cp. Blatter et al. 2007: 129). In doing so, a complex, current object of investigation is examined in its real

context. The case study shows a part of the design of a development process and offers the possibility of a detailed

insight into a specific case (cp. Mayring 2016: 42; cp. Yin 2014: 2). An inductive procedure allows conclusions

about general parameters of the research object. From an exemplary description of the individual case and its

comparison with other case studies, generalizable results in the sense of the research subject are derivable. It

generates knowledge from its own point of view in order to derive general and transferable rules (cp. Flyvbjerg

2011: 304). The aim is an inside view into the practice for transferable results. For this purpose, this research uses

a multistage empirical approach. Two studies outline the framework conditions with importance for the field.

Subsequently, the identified research object is analyzed using case study research. What opportunities arise from

a transdisciplinary research approach using case studies? How can the results feed the practical experience? The

work tries to give an outlook on the transferability of the findings and their implementation in a general process

of energy efficiency. It is not about the assessment of the specific case, but about its importance for transferable

research results. By transferring experience from practice to science, the perspective is being extended from

purely disciplinary research to integrative cross-cutting issues. The cases are municipal urban development

companies and their potential for energy efficiency in the municipal practice. The focus lies on their organizational

and procedural structure.

Keywords:case study research/ transdisciplinary research/ energy efficiency/ urban governance
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The Role of Government in the Development of Sustainable Food
Systems: A Brazilian Northeast Experience.

Mrs. Monica Dantas (Concordia University of Montreal)

Food systems are diverse, complex andprimordial to human society, their components relate or influence each other

in overlapping and heterogenic ways. Thus, it is essential to approach the subject using interdisciplinary, holistic

lenses. This paper will focus on the role of government in small-scale farming and the development of social and

solidarity economy SSE as marketing systems for the family farmers in the Northeast of Brazil. The paper aims

to contribute to the complex debate on how academic research can contribute to the development of better food

systems and offering support for policymakers towards building inclusive food systems that take into consideration

its diverse stakeholders. The study’s approach was to conduct an interdisciplinary review concerning the role of

government in the development of food systems. Besides, it presents the preliminary results of the perspective of

small-scale farmers, from the Northeast of Brazil, about the government’s role in food systems. The data comes

from interviews carried with family farmers, SSE producers and other stakeholders, between June and August

of 2017, at the Brazilian Northeast state of Rio Grande do Norte RN. Policies usually respond to significant issues

that affect society, in respect to food systems these problems can be identified by different stakeholders or may be

recognized internationally, by global agencies such as the Food and Agriculture Organization-FAO. In theory, the

literature shows that governments and policymakers today focus on issues related to sustainability, food produced,

food distribution, food security, food processing, consumption and health impacts, among others. In practice, the

farmers that participated in this research, expects the government to offer relief to their struggles. Themost relevant

issues were related to credit-access and infrastructure, followed by socio-political issues, as criticism against budget

cuts were attributed to the current Brazilian government in addition to problems with policy implementations and

representation. Education was also cited, especially the need for technical assistance. Another issue mentioned

was related to environmental struggles caused by extended droughts cycles. The researcher experience dilemmas

during the collaborative study when actors suggested research results are not effectively shared with participants

in a usable way. In conclusion, the issues identified in interviews coincide with the broad subject in the literature

supporting claims about the influence of the global food systems in regional and local ones. In this preliminary

research problems identified by farmers were also locally and regionally specific, as the Brazilian Northeast is

marked by a longstanding history of governmental omission, unemployment and poverty. Governments rely on

information from diverse disciplines and stakeholders of society in the decision-making process for the creation

of public policies and programs, arguably choosing the causes that are needed the most and are considered more

economically efficient. However, government direction and ideology plays a role in how these considerationsmight

transpire. Thus, the role of government is to create institutions that provide enabling and thriving conditions for

sustainable food systems to develop, nationally, regionally and locally. In the case, policies for capacity building,

the creation of political spaces for discussion and representation, support for research, networking and access to

public goods, like credit and infrastructure.

The continuation of the research will offer a sharper focus in order to state the specific ways the government can

help small farmers, especially within this geographical area.

Keywords: Food systems, sustainability, government, family farming, solidarity economy.
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The Sustainability Hype: exploring wicked problems through
scenario-based role playing

Dr. Sebastian Thomas (University of Melbourne), Ms. Anita Talberg (University of Melbourne)

We are accustomed to thinking in habitual ways that fall short of addressing the complex nature of thewicked prob-

lems. We face ‘unknown unknowns,’ and need bold, creative, flexible approaches to problem-solving. Embracing

‘discomfort’, along with a deep and creative engagement with future possibilities, will produce useful and innova-

tive solutions. Participatory scenario and role-playing activities, plus other experiential learningmethods have long

traditions in the medical, legal, business, and other disciplines. These methods encourage increased metacognitive

ability, critical thinking skills, reflexivity, adaptive and transdisciplinary learning skills, systems-thinking compre-

hension, and ability to navigate wicked problems. They challenge assumptions, consider alternate perspectives,

and promote ethical development. Active, participatory learning supports higher levels of engagement, compre-

hension, andmemory retention. Scenarios produce ‘interesting research’: a way of uncovering insights that are not

usually evident, andmaking connections between previously isolated domains. The Sustainability Hypothetical – or

“Hype” – is a structured, live, and interactive adaptation of a traditional panel discussion, and lasts approximately

90 minutes. The panel is transdisciplinary, including representatives from environmental agencies, government,

academia, the media, industry, activist organisations and more. Each panellist is assigned a role, based on their

background and expertise– they must act in character for the session. The session begins with an introduction to a

hypothetical future that closely resembles reality. The narrative is developed through a series of escalating ‘pivot

points’, applying ethical, political, and practical pressures to the unfolding storyline. The panellists must respond in

character. Audience members are active participants in the storyline, contributing via digital media. To conclude,

a reflective discussion is facilitated by the host to explore responses and consider how or why certain decisions

were made. This engages participants in active and reflexive critical-thinking, creating a personalised learning

experience. The Hype is a powerful educational tool and investigative format for normative, anticipatory, and

transformative sustainability science research. It is confronting and challenges assumptions and values while be-

ing humorous and engaging. This paper presents the Hype structure and theoretical underpinnings, and describes

experiences of the Hype to date, highlighting key insights and outcomes from Hypes run with graduate students,

sustainability professionals, government officers, environmental activists, social entrepreneurs, and celebrities.

Keywords:
Hypothetical; sustainability science; interactive learning; policy research.
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Transdisciplinary research on the road to 2030

Mr. Thomas Macintyre (Wageningen University), Dr. Sjors Witjes (Institute of Management Research, Radboud University), Mr.

Sigurd Sagen Vildåsen (NTNU: Norwegian University of Science and Technology), Ms. Monica Ramos (University of Twente)

This collaborative paper explores the emerging field of transdisciplinary research from different researcher per-

spectives, with the goal of raising critical questions as the forms of knowledge co-production needed towards meet-

ing the 2030 agenda for sustainable development. With transdisciplinary research promising to transcend dis-

ciplinary boundaries through research collaboration between actors in academia, business, government and civil

society, there are high expectations that such collaboration can address deep rooted sustainability challenges. How-

ever, little work has been carried out into exploring the tensions and dilemmas of transdisciplinary research with

actors outside of academia, and the practical and ethical challenges of realising such research ‘in the field.’ Em-

ploying an innovative dialogical and narrative approach to highlight the multi-stranded perspectives needed for

addressing complex sustainability challenges, this paper weaves theory and practice through co-author narratives

in answering the following questions: (1) What are the underlying assumptions involved in transdisciplinary re-

search and how does this affect the research process? (2) For whom is transdisciplinary research? and (3) How can

transdisciplinary research lead to enhanced sustainability outcomes in the context of the 2030 agenda of the Sustain-

able Development Goals? The paper demonstrates the different epistemological assumptions and characteristics of

actors involved in transdisciplinary research, and the advantages of being explicit about how these assumptions

influence research.
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Transformational sustainability research: a transdisciplinary
approach to study capacity building in science-society interfaces

Dr. Antje Disterheft (Universidade NOVA), Prof. Tomás Ramos (CENSE, Center for Environmental and Sustainability Research,

Departamento de Ciências e Engenharia do Ambiente, Faculdade de Ciências e Tecnologia, Universidade NOVA de Lisboa, Campus

da Caparica, 2829-516 Caparica, Portugal), Prof. Georg Müller-christ (Department for Sustainable Management, University of

Bremen, Wilhelm-Herbst-Str. 12, 28359 Bremen, Germany)

The complexity of global challenges on social, economic, and environmental level require new forms of knowledge

production and newways of doing research. In the search for sustainability of socioecological systems, sustainabil-

ity science emerged as a transdisciplinary field aiming to generate actionable knowledge and evidence-supported

solution options for complexity, uncertainty, and sociopolitical controversy. Sustainability scientists seek to go be-

yond descriptive-analytical approaches and enter into dialogue and mutual learning processes with societal stake-

holders, because a transition towards more sustainable societies should be undertaken collaboratively. While pur-

suing societal transformation together with scientific breakthroughs, researchers are testing new forms of engage-

ment in science-society interfaces.

Universities have a fundamental role to promote sustainability and started to engage in sustainability science, a

transdisciplinary field of mutual learning processes in science-society interfaces. While interand transdisciplinary

research approaches are required, usually with a participatory dimension, there are several gaps experienced, e.g.

little knowledge how to conduct effectively these research processes and the necessity for more empirical knowl-

edge about their effectiveness and impact on sustainability transitions. This paper addresses the methodological

approach of a postdoctoral research project targeting capacity building in science-society interfaces with the objec-

tive to discuss in particular the transdisciplinary research design to tackle the gaps mentioned above.

The project development was guided by the TRANSFORM framework for transformational sustainability research

from Wiek and Lang (2016) and integrates foresight and backcasting as well as systemic constellations to inform

intervention research strategies.

The research process is divided into three phases and uses a Portuguese and a German faculty/university as cases to

investigate their interactions with local communities, addressing a main guiding research questions in each phase:

(Phase I)What have been the approaches inmoving forward towards participatory sustainability research between

science and society? (Phase 2) How to overcome experienced difficulties/gaps in inter-and transdisciplinary re-

search and make collaborative efforts more effective? (Phase 3) How to improve science-society interfaces for sus-

tainability on a long-term perspective?

First results from phase 1 will be presented and interlinked with the next research steps according to the TRANS-

FORM framework used for this project. Conference participants are invited to discuss the research methodology

and to contribute to the preliminary conclusions.

Keywords: Transformational Sustainability Research, Higher Education for Sustainable Development, Capacity

Building, systemic constellations, collaborative methods.
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Urban metabolism for resource efficient cities: from theory to
implementation

Prof. Josephine Kaviti Musango (Stellenbosch University), Mr. Paul Currie (Stellenbosch University), Mr. Blake Robinson

(Sustainability Institute)

The concept of urban metabolism has inspired ideas about designing sustainable cities and has furthered quantita-

tive approaches to urban resource flow assessment. However, no consensus exists about which of these assessment

methods are best used to analyze the sustainability of these complex systems. Further, the practical implementation

of urban metabolism in spatial urban planning and policy development has been limited. This paper therefore

explores the contribution of urban metabolism in understanding urban processes to support resource efficiency

interventions and how the concept can be transformed from theory to practical implementation when quantitative

assessments are considered. This was achieved by critically reviewing: the concept of urban metabolism in the

context of resource efficient cities; urban metabolism approaches and their application in urban contexts. Based

on critical literature analysis, perspectives for transitioning from theory to practical implementation include: (i)

choosing an assessment approach by undertaking a basic urban metabolism assessmentfor all cities; (ii) moving

from top-down to bottom-up approaches; (iii) linking spatial and temporal issues; (iv) switching between the dif-

ferent scales of analysis; (v) promoting a trans-disciplinary approach; and (vi) promoting system dynamicsmodelling.

Keywords:Resource efficiency; urbanmetabolism; urban planning; urban sustainability; Transdisciplinary; System

dynamics
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A Conceptual Framework for Selecting Dynamic Indicators for
Evaluating Mining’s Contributions to Sustainable Development

Dr. Nicole Smith (Colorado School of Mines), Prof. Sebnem Duzgun (Colorado School of Mines)

In the past 25 years, the mining industry has embraced the concept of sustainability, as evidenced by glossy com-

pany reports that highlight the sustainability of their operations and their contributions to sustainable development.

Though not without critique, the mining industry is making concerted efforts to measure their outcomes in accor-

dance with global and industry sustainability targets, yet approaches to indicator-based sustainability assessment

are far from standard. This prohibits objective comparisons of mining companies’ sustainability performance glob-

ally. Moreover, it is difficult to evaluate a mining company’s performance across their operations because of the

varied spatial and temporal scales at whichmining operations take place in a given portfolio. At the temporal scale,

there are significant operational differences between the stages of early mining, routine mining, and pre-closure

mining operations. At the spatial scale, there is significant variation due to the adopted mining method, the size of

the operation, the characteristics of the ore body, and the geological and geographical settings. In addition, the spa-

tial and temporal scales of mining operations are shaped by and influence the social, political and environmental

settings inwhich they take place. The spatio-temporal variability of indicators is also controlled by the technological

developments, where the nature of the mining operation evolves throughout the overall mine life.

In this paper, we argue that it is necessary to identify dynamic indicators that capture the spatio-temporal scale

of the mining operation and can be applied across different scales to assess a mining company’s contributions to

sustainable development. A preliminary survey of 31 mining industry professionals, conducted by the authors, in-

dicates that among the respondents, 61% (19 out of 31) of them measure sustainability. There are still a significant

percentage of organizations that do not measure sustainability. All of the respondents who measure sustainabil-

ity use indicators, but the indicators are selected in various ways. Therefore, the selection of indicators is still

fragmented. Almost half of the survey respondents prefer sector standards outlined in international reporting

frameworks (47%), and a considerable percent of organizations determine indicators based on company specific

guidelines. Based on this preliminary surveydata, this paper justifies theneed for standard, indicator-based sustain-

ability assessments and proposes a conceptual framework for identifying indicators to measure the contributions

of mining companies to sustainable development. The proposed conceptual indicator selection schema considers

the dynamic nature of mining, which is subject to spatio-temporal variability, so that the indicators selected for

sustainability assessment can be continuously updated throughout the mine life, rather than remain constant. We

conclude that although the temporal and spatial extent of mining operations vary greatly, it is possible to identify

dynamic sector-wide indicator selection strategies.

Key words:Sustainable Development, Mining, Indicators
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A participatory approach to select indicators for water
resources planning and strategic environmental assessment

Mrs. Rosa Santos Coelho (CENSE, Center for Environmental and Sustainability Research, Departamento de Ciências e Engenharia

do Ambiente, Faculdade de Ciências e Tecnologia, Universidade NOVA de Lisboa, Campus da Caparica, 2829-516 Caparica,

Portugal), Prof. Pedro S. Coelho (MARE, Marine and Environmental Sciences Centre, Departamento de Ciências e Engenharia do

Ambiente, Faculdade de Ciências e Tecnologia, Universidade NOVA de Lisboa, Campus da Caparica, 2829-516 Caparica, Portugal),

Prof. Tomás Ramos (CENSE, Center for Environmental and Sustainability Research, Departamento de Ciências e Engenharia do

Ambiente, Faculdade de Ciências e Tecnologia, Universidade NOVA de Lisboa, Campus da Caparica, 2829-516 Caparica, Portugal),

Prof. Paula Antunes (CENSE, Center for Environmental and Sustainability Research, Departamento de Ciências e Engenharia do

Ambiente, Faculdade de Ciências e Tecnologia, Universidade NOVA de Lisboa, Campus da Caparica, 2829-516 Caparica, Portugal)

The water resources planning and strategic environmental assessment (SEA) processesare supported in the char-

acterization and evaluation of river basin relevant issues andin the communication with stakeholders. Indicators

are increasingly used tools forfostering interaction with stakeholders. Stakeholders involved in water resources-

planning and SEA processes have different roles and skills and also have different needsregarding the supporting

information. Themain aim of this research was to develop aset of indicators for water resources planning and SEA,

supported by a participatoryprocess. An initial selection of indicators used in water resources planning and SEA

wasdrawn from the literature review. The indicator set was then evaluated through aparticipatory process, mainly

supported by interviews and questionnaire surveys toselected key stakeholders. Each indicator was then evaluated

according to qualitativescoring evaluation criteria of relevancy, feasibility and comprehensibility. A finalvalidation

was conducted to assure that the final core set of indicators obtained wasbalanced and representative. The results

showed the importance of stakeholderengagement for indicator selection and development, contributing to sup-

portpractitioners and decision-makers with common tools that will guide water resourcesplans and corresponding

strategic environmental assessment processes. The frameworkto promote stakeholders’ engagement in the pro-

cess of selecting indicators for waterresources planning initiatives supports their commitment with the assessment

andadopted indicators.

Keywords: indicators; stakeholders’ engagement; selection criteria; water resourcesplanning; strategic environ-

mental assessment.

14



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

ABSOLUT CARBON FOOTPRINT INDICATOR AS
NORMALIZATION FACTOR OF THE LIFE STYLE CONSUMPTION

Dr. Vito D’Incognito (Take Care International), Dr. Roberto Zanotto (Alto Vicentino Ambiente S.r.l.), Prof. Giovanni Dotelli (poli)

The application of LCA, LC thinking, industrial ecology and circular economy, EPDs and Environmental footprints

has made available a great amount of data related to products from different sectors of agrifood industries or from

other industries that could help the decisions of individual consumers and public administrations.

Such situation is not yet sufficient for understanding the actual position in terms of environmental sustainability,

as many indicators are relative and give relative understanding of the impacts due to an anthropogenic product

system compared to another one.

The aim of the research is to give a contribute in modelling the human Carbon Footprint (CF) with reference to the

global Earth carbon balance.

The contribution will consider how to model the dynamic flow of carbon (both biogenic and fossil) in a limited

area of North-East Italy, how to model the yearly individual carbon footprint introducing the “Maximum allowable

carbon footprint per capita” that could be used as normalization factor in a global scale contest.

The model considers the actual consumption of food and the waste production and for each stream assesses the

Carbon content, similarly the goods consumption is based on actual incomes of the same region crossed with data

of the local Chamber of Commerce.

The goods modelling will be based on the Input/output analysis. The resulting CF of the study will be compared

with the Maximum allowable carbon footprint per capita” giving hits of how far (or not) we are from sustainability

with the actual lifestyle (even if local) and suggestion to reduce the Carbon Footprint will be drawn.

Keywords: Absolut sustainability indicator, Substance flow Analysis, Carbon Footprint
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An innovative meta-evaluation approach: a quality-control tool
for the assessment and reporting of environmental education

projects, programs and public policies

Dr. Claudia Pocho (CENSE, Center for Environmental and Sustainability Research, Departamento de Ciências e Engenharia do

Ambiente, Faculdade de Ciências e Tecnologia, Universidade NOVA de Lisboa, Campus da Caparica, 2829-516 Caparica, Portugal),

Prof. Tomás Ramos (CENSE, Center for Environmental and Sustainability Research, Departamento de Ciências e Engenharia do

Ambiente, Faculdade de Ciências e Tecnologia, Universidade NOVA de Lisboa, Campus da Caparica, 2829-516 Caparica, Portugal)

Assessing the outcomes and impacts of the implementation of environmental education programs and projects is

an important step to report their efficiency and effectiveness, but still constitutes a major challenge. To conduct

these follow-up tasks, indicators could play a central role in evaluation and reporting. However, despite the abun-

dance and diversity of methods for assessing sustainability at operational and strategic levels, there is still a lack of

research on approaches that support the evaluation of the evaluation, identifying the strengths and weaknesses of

it. The main aim of this research is the development of a meta-evaluation approach to analyze the efficiency and

effectiveness of environmental education assessments, identifying their contribution to support decision-making

and policy processes. This approach was elaborated based on a prior Brazilian case study in the energy sector. First

a customized meta-evaluation approach was designed and successfully implemented to analyze the efficiency and

effectiveness of an assessment model of federal governmental environmental education programs. The proposed

meta-evaluation approach was developed to analyse assessment tools used in environmental education initiatives

- projects, programs, strategies and public policies. The developed framework is based upon a participatory ap-

proach and structured through a checklist of criteria and meta-evaluation performance indicators. This proposed

meta-evaluation framework is organized through hierarchical and integrated indicators, considering qualitative

and quantitative criteria. In order to evaluate environmental education assessment tools, this approach takes into

account different meta-evaluation variables such as: indicator selection, indicator performance, indicator gover-

nance and reporting, and stakeholder’s participation. The meta-evaluation approach was tested in Brazilian pub-

lic and private organizations from the energy sector. The case application was supported by participatory tech-

niques, with active engagement of selected stakeholders. Results highlighted the relevance and usefulness of meta-

evaluation approaches to analyse the outcomes and impacts of environmental educational programs and projects.

Meta-evaluation can be used as a quality-control tool during the implementation of educational initiatives, enhanc-

ing guidance, objectivity, accuracy, feasibility, utility and transparency.

Key words: environmental education projects, meta-evaluation, indicators
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ASSESSING THE SUSTAINABILITY OFWOOD-PLASTIC
COMPOSITES FROM REBOUND EFFECTS, RESILIENCE,

VULNERABILITY AND ADAPTIVE CAPACITY OF THEIR LIFE
CYCLE STAGES

Prof. Harn Wei Kua (Department of Building, School of Design & Environment, National University of Singapore)

Most of the existing life cycle sustainability assessment (LCSA) frameworks do not adequately consider the role of

stakeholders in the assessment process, rebound effects, how the concept of vulnerability and resilience are related

to a product’s life cycle, and how stakeholders’ risk aversion can be applied to life cycle thinking; yet, these factors

will impact the sustainability of the product’s life cycle. The framework of life cycle sustainability unified analysis

(LiCSUA) was created with the key objective to address these four outstanding issues. Additionally, it aims to es-

tablish the presence of cross-linking indicators and inter/intra-dimensional consequences, and define vulnerability

of a life cycle system with respect to the changes made certain sustainability indicators of that system. The main

methodology involves creating a mathematical model that links the vulnerability of life cycle system to the rate of

change to a certain sustainability indicator caused by an external “shock” applied to the system. Rebound effects

were derived using a control theoretic approach, whereas stage-wise resilience, interlinkages and adaptive capacity

were all defined based on empirical data; most of these relationships are linear in nature and they are supported

by data obtained from construction and waste recycling industries around the world. For example, between 2005

and 2014, the total packaging waste (including wood packaging) recycling rate of European Union was found to

exhibit a linear trend. The model was applied to evaluate the impact of flash floods on the wood-plastic composite

(WPC) industry, measured in terms of the time rate of change of wood waste recycling behavior of residents. The

life cycle stages considered were: use phase of timber in buildings, sorting/salvaging of wood waste, re-processing

of the salvaged wood intoWPC, utilization ofWPC for construction, and the use phase of theWPC. Several scenarios

in which different “strengths” of the various aforementioned factors were examined. In one scenario, it was found

that although the floods’ net impact on the WPC life cycle system diminishes with time, there may be “aftershocks”

that occur after the 1st, 10th and 15th years, due to the interactions among the various life cycle stages of WPC that

takes time to manifest. Such a phenomenon has never been explicitly discussed in the literature. This shows that

policies that aim to reduce the net impact on the WPC industry should be sustained over at least 15 years. In the

second scenario – in which the resilience of the life cycle stages was increased by more than three times (for exam-

ple, by drastically increasing the water resistance of WPC products) – it was found that there will no longer be any

“aftershock” after the 1st year, so the overall impact on the WPC system is reduced. Two other scenarios were also

evaluated. In conclusion, these results provide useful perspectives on how policies can affect a life cycle system’s

ability to assimilate impacts as a result of the interplay among the aforementioned factors.

Key words: life cycle sustainability, wood plastic composites, resilience, vulnerability, rebound effects

17



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Assessing the use of sustainability indicators by stakeholders in
local governments

Mr. André Batalhão (CENSE, Center for Environmental and Sustainability Research, Departamento de Ciências e Engenharia do

Ambiente, Faculdade de Ciências e Tecnologia, Universidade NOVA de Lisboa, Campus da Caparica, 2829-516 Caparica, Portugal),

Ms. Ana Rita Domingues (Department of Management, University of Bologna, Via Capo di Lucca 34, 40126 Bologna, Italy), Prof.

Denilson Teixeira (School of Environmental and Civil Engineering, Federal University of Goiás, Brazil), Prof. Tomás Ramos (CENSE,

Center for Environmental and Sustainability Research, Departamento de Ciências e Engenharia do Ambiente, Faculdade de Ciências

e Tecnologia, Universidade NOVA de Lisboa, Campus da Caparica, 2829-516 Caparica, Portugal)

Local governments are close to citizens and are moving faster than other public sector levels with regard to the

integration of sustainability values in their operations and strategies. The assessment of sustainability aspects in

local governments is an important issue as public sector organisations are major employers, providers of services

and consumers of resources. These issues are associated to significant aspects and impacts in the sustainability of

the organisation. Sustainability indicators have been extensively used to evaluate and communicate the state and

progress of sustainability in organisations. They can cover robust, less bureaucratic, andmoremeaningful informa-

tion to a variety of stakeholders than other similar tools. This characteristic has increased the use of sustainability

indicators to respond to stakeholder demands for information about sustainability aspects related to organisations.

Sustainability indicators have been also used to enhance stakeholder engagement in sustainability-related initia-

tives. This can increase the quality of sustainability decisions, since the information in these initiatives is then

taken into consideration in more comprehensive ways. This research is aimed at assessing the use of sustainabil-

ity indicators by stakeholders in local governments. This work is based on a survey questionnaire applied to local

governments in Brazil. The findings of this research can provide insights to other levels of public organisations

such as central and regional governments to adopt sustainability indicators as a tool to boost stakeholder engage-

ment practices to measure sustainability aspects throughout the use of indicators. Sustainability indicators can be

a useful tool to engage stakeholders in the sustainability assessment process in local governments. An increase of

interaction between experts and non-experts of sustainability aspects could (i) enhance transparency of sustain-

ability assessment processes, (ii) contribute to the Sustainable Development Goals as it increases partnerships to

measure sustainability, and (iii) consequently promote the transition to more sustainable societies.

Keywords:Stakeholders’ engagement; sustainability indicators; collaborative process; interactive participation;

public sector organisations.
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Data analitycal technologies, sustainability and privacy: a
user-centric data quality issue.

Dr. Daniela Prestipino (University of Messina), Prof. Rebecca Montanari (Universiy of Bologna)

The most advanced societies depend heavily on intangible assets based on the increased capabilities of data in-

tensive technologies to process information exploiting a qualitative and quantitative data accretion related to the

spread of applications whose success is based on the use of (personal) data, and the personalization of production

processes. Pervasive and data analytical technologies, such as Internet of Things (IoT), Big Data and Data Mining,

are implementing the so-called Fourth Revolution[see Luciano Floridi in The fourth revolution: how the infosphere

is reshaping human reality] in which materialistic processes are gradually absorbed by informational ones with

increased inferential capacity. In this scenario, this contribute originates from two main questions: if and how

can the concept of sustainability be recalibred? Secondly, what are the new barriers to the sustainability? The

reasoning methodology follows 3 steps: a)to frame the concept of sustainability in the context of data abundance

rather than the scarcity; b)to intercept the causes of threats to the sustainability; c)to clarify how the user-centric

control of data quality principles can be a proactive countermeasure. Unlike the materialistic processes, the fuel

of intangible processes is represented by an “abundant” resource that is not consumed when used: (digital) data

can be copied infinitely, used, reused and distributed globally to generate value and discover previously unknown

semantic relationships among data. Nowadays, this cycle has ever lower costs and, generally, it is an exclusive

prerogative of the data mining providers that intermediates between the knowledge to be released and the data

subject that produces and disclosures initial data. The exploitation of data can cause degradation of information

if the mediation of data mining schema is not neutral, namely if it breaks the original bilateral information asym-

metry. This is not a quantitative issue of information loss but a qualitative issue of information erosion. The main

implication brings out competitive advantage to the data mining processor and raising negative externality to the

data subject in the form of negative or distorted personalization of production process, discrimination, false truths,

loss of opportunities for the user. The result is a conflictual informational environment with a decline in trust

among data subjects that undermines sustainability of continued information disclosure. The data quality prin-

ciples of accuracy, completeness, consistency, credibility, correctness, accessibility, precision, understandability,

portability, data minimization and purpose limitation can guarantee maintenance or recovery of neutrality if they

are embedded in control actions by the subjects who produced the data or to which the data concern: this user-

centric control is the privacy. It is the resultant of transparent data access actions limited to what is necessary to

specific purpose for which data are processed, in absence of which, to protect their information asymmetry, users

would use alternative measures such as to reduce or mislead information sharing and quit services. Privacy, as a

user-centric control on data quality, contributes to themaintenance of bilateral information asymmetry. This paper

aims to highlight how in the pervasive (big) data analytical technologies the sustainability is critically dependent on

unilateral information asymmetry between the datamining processor and the data subject. Data quality principles,

data minimization and purpose limitation embedded in designing systems as data protection by default paradigm

can represent a proactive measure to the sustainability of informational processes.

KeyWords Sustainable informational systems; data intensive analytical technologies, data quality principles, pri-

vacy by design.
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Estimation of Carbon Footprint of a University Campus with
Sustainability Initiatives: A Case Study

Dr. Emre Artun (Middle East Technical University Northern Cyprus Campus)

Carbon footprint is a measure of the amount of carbon dioxide emissions of a defined system or activity; consid-

ering all relevant sources and sinks within the spatial and temporal boundary of the system or activity of interest.

At Middle East Technical University Northern Cyprus Campus (METU NCC), the Green Campus Initiative has been

active since 2011, with the main goal of establishing sustainability and environmental friendliness and awareness

in the campus. Within this social responsibility initiative, several actions have been implemented with a strategic

goal of reducing carbon dioxide emissions per capita by more than 10% by the year 2017. Some actions which have

been implemented include tree-planting activities, regulations related to campus motor vehicles and projects for a

bike-friendly campus, solid waste reduction and water/electricity-usage efficiency practices, and supporting public

transportation. In addition to this initiative, larger scale developments also took place towards sustainability in

the campus. A 1-MW photovoltaic solar power plant was constructed and started to be operated in 2016, which has

been providing ~25% of the electricity consumed by the campus on average. In this study, it is aimed to develop

a systematic, user-friendly methodology to calculate the carbon footprint of the campus as a function of time. Af-

ter a comprehensive review of published studies, carbon-emission factors are collected from the literature. IPCC

(International Panel on Climate Change) Tier 1 Methodology is employed to quantify the CO2 emission in kg/year.

Data collection is performed by working cooperatively with administrative units of the campus, to determine an-

nual contributions of each source and sink that are identified as critical for CO2 emissions. Sources are grouped

into four as electricity, fuel, food and paper consumption, while sinks are recycled materials and trees. A compre-

hensive spreadsheet-based tool is developed to input required data and calculate the amount of emissions with the

goal of including all activities of campus employees, residents and students. It is found out that amount of carbon

dioxide emitted increased by 52% during the time frame 2011-2017, due to increased number of employees and

students with 7.4 million kg of CO2 emissions for the year 2017. However, considering the number of students and

full-time employees, 2,312 kg of CO2 was emitted per capita in 2017, which is 15% less than the emissions for the year

2011. Solar-energy power plant reduced the share of electricity consumption from 42% to 33% within all carbon

emission sources. Transportation-fuel consumption per capita also got reduced by 25% due to promotions of bicycle

usage in the campus and shuttle buses for the commute of campus staff and students. Results indicate that sustain-

ability initiatives within the campus positively contributed the strategic goal of reducing the carbon emissionsmore

than 10%. A probabilistic assessment tool is also developed to quantify the uncertainty for carbon footprint calcula-

tions throughMonte Carlo simulation. By providing expected ranges of 12 input parameters, CO2 emitted per capita

is estimated to be 2,188, 2,116 and 2,007 kg with cumulative probabilities of 10%, 50%, and 90%, respectively, for

the year 2018.

Keywords: carbon footprint, sustainability, IPCC methodology, university campuses, probabilistic assessment
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From climate change information to climate services
communication: The INDECIS project

Dr. Jordi Prades (Centre for Climate Change-C3 & ASTERISC Communication Research Group. UNIVERSITAT ROVIRA I VIRGILI,

URV.)

It has been a long way from the UN Conference on the Human Environment in Stockholm (1972) to today: In the

last decades the first World Climate Conference took place (1979); The Intergovernmental Panel on Climate Change

was set up (1988); The Earth Summit in Rio (1992) called for sustainable development and stablished the UN Frame-

work Convention on Climate Change; The first Conference of the Parties (COP1) started in Berlin (1995); The Kyoto

Protocol was formally passed at COP3 (1997) and entered into force (2005); Non-binding emissions reductions and

mitigation actions pledgeswere submitted by participating countries at COP15 after the Copenhagen summit (2009);

The Paris Agreementwas adopted by the COP21 (2015); And the USAwithdrew from this accord (2017). Although cli-

mate change denialists have lost media attention and climate science has entered into popular consciousness a gap

remains between society, science and politics. Despite the attempts to connect these communities through a broad

range of efforts public engagement with climate-related science and environment is still needed. The Third World

Climate Conference (2009) called for a Global Framework for Climate Services (GFCS), namely “information in away

that assists decision making by individuals and organizations”, in order to transform useful information in usable

data. Beyond climate change information there is a turn for climate services communication. Communication plays

a key role in this transformation process when embed in the core of climate-related research, such as the INDECIS

project does. The Integrated approach for the development across Europe of user oriented climate indicators for
GFCS high-priority sectors: Agriculture, disaster risk reduction, energy, health, water and tourism (www.indecis.eu)

constitutes a pan-European effort for the routinely production of climate indices and their conversion into climate

services by engaging the stakeholders in their definition and communication. INDECIS aims: i) to develop historical

high quality, dense climate networks across Europe based on long-perspective time series of different meteorologi-

cal variables based on in situ measurements fromwhich accurate and robust climate indices can be calculated and

ii) generate a set of sector oriented indices and climate services to better understand the effects of climate change

and variability over societies and cope with their impacts. Trough communication, INDECIS will transform climate

change-related data into customized products ―trends, projections, advice on best practices and climate-related

services― usable for stakeholders to assess the effects of climate variability, extreme events and climate change

over socioeconomic systems and its sustainability from the Mediterranean to the Arctic. A mix of both quantitative

(inventory and catalogue of indices datasets, release of software for indices calculation, report on the reliability and

uncertainties of forecasts) and qualitative (in-deep interviews, focus groups, workshops)methods are used for iden-

tifying potential customers in different sectors (public, private, social) and levels (local, national and international),

and for defining their exact needs in terms of climate services communication. Since this is an ongoing research,

preliminary results will be presented during the conference. Regarding the current media environment, commu-

nication should facilitate the comprehension of research by non-specialists and promote a two-way exchange and

engagement between scientists, policy-makers, stakeholders and the whole public. Climate services could do so,

because they involve iterative dialogue, public participation and co-creation of knowledge in a communicative pro-

cess, which favors environmental governance for tackling climate change in the Anthropocene.

Keywords: climate services, INDECIS, environmental communication
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Integrating sustainability indicators and land use land cover
change detection maps for monitoring the sustainability in a

mining basin

Dr. Evren Deniz YAYLACI (Middle East Technical University), Ms. İlke Arıcan (SDT Space And Defense Technologies),

Prof. Sebnem Duzgun (Colorado School of Mines)

Coal-fired electricity generation loses its popularity as a result of the climate change facts, international agreements,

raised environmental awareness, and considerable price drop in the renewable energy technologies. However, in

some of the developed countries like the USA and the transition economies like China, Turkey, and India; coal-fired

electricity generation is still expected to play an important role in the electricity supply due to domestic availability

of coal, energy security policies, and rising energy demand. Therefore, the hard coal and lignite mining opera-

tions are foreseen to expand in some of these countries, such as Turkey. The exploitation of coal with conventional

mining methods causes negative short- and long-term environmental, social and economic impacts at the local and

regional levels. Thus, these are required to be controlled, analyzed, reported, andmonitored, systematically during

all stages of mining. In this respect, this study presents a methodological framework for monitoring the change in

the environmental, social and economic parameters in the project area with respect to the baseline conditions in

order to assess the change in sustainability level over years. The framework is mainly structured on the integral

use of the sustainability indicators and the land use land cover (LULC)maps for evaluating the pre- and post-mining

periods in terms of environmental, social and economic sustainability. In order to monitor the change in sustain-

ability quantitatively, the selected indicators are needed to correspond to a quantitative measure. The quantitative

measure can be obtained by developing LULCmaps, which is one of the effectivemethods formonitoring the surface

impacts of the mining activities in large areas. Thus, obtaining accurate LULC maps for various time frames is sig-

nificantly important for monitoring the land disturbance during the life of mine. For this purpose, remote sensing

image analysis methods are used for the satellite images of the mining area obtained in various time frames. Two

change detectionmethods, namely, the post-classification change detection based on Support VectorMachine (SVM)

and Change-Detection-Driven Transfer Learning Approach (CDTL) are used to detect the change in LULC classes in

the study. The framework is presented with the case of the Afşin-Elbistan Coal Basin (AECB) in Turkey. The mining

operations in the AECB are performed with surface mining methods, where relatively large land disturbance oc-

curs. The LULC changes in the AECB for the years of between 1984 and 2014 are analyzed utilizing satellite images,

as themining operations were started in 1984 in the basin. Hence, the sustainability level of 1984 indicates the base-

line sustainability level in the basin before the mining operations have been started. The obtained sustainability

scores for the following years are comparedwith the baseline sustainability level for two change detectionmethods.

The results highlight the importance of monitoring the sustainability quantitatively, where a considerable change

in the environmental and social sustainability is detected for the 30 years period and less change in the economic

sustainability, is found for the AECB. The obtained results also serve for initiating improvement actions and for

integrating them into the decision-making process for the future planning in order to improve sustainability.

23



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Reporting environmental and social information online: What
do organisations disclose?

Ms. Ana Rita Domingues (Department of Management, University of Bologna, Via Capo di Lucca 34, 40126 Bologna, Italy), Prof.

Mariolina Longo (Department of Management, School of Engineering, University of Bologna, Via Terracini, 28, 40131 Bologna,

Italy), Prof. Matteo Mura (Department of Management, School of Engineering, University of Bologna, Via Terracini, 28, 40131

Bologna, Italy)

Organisations have been reporting their environmental and social performance through different tools, including

on their websites. This is an informal disclosure of information that can be easily accessed by any stakeholder.

However, the type of environmental and social data that organisations disclose is unknown. This research aims

to describe and analyse the type of environmental and social information disclosed by organisations on their web-

sites and implications for stakeholders. In particular, information related to environmental certifications, Envi-

ronmental Impact Assessment, Corporate Social Responsibility (CSR), and supply chain was assessed. This type of

information provides stakeholders with insights of what the organisations are doing at a strategic level. Data from

2000 Italian organisations based in five Italian regions (Piedmont, Lombardy, Emilia-Romagna, Veneto, and Tus-

cany) was collected. Organisations were selected by stratifying the whole population of Italian organisations by

turnover. In order to collect the data, a measurement framework was designed. Firstly, a comprehensive literature

review related to sustainability measurement, environmental and social indicators was performed. This allowed

to identify Key Performance Indicators based on international sustainability guidelines and frameworks such as

the GRI and Asset4. Secondly, the final list of indicators was validated through interviews and focus groups with

sustainability managers of more than twenty Italian organisations. The selected metrics are dummy variables that

measurewhether or not an organisation implemented that specific sustainability-related practice. Themetricswere

grouped into ten organisational processes, namely environmental certifications, CSR, and supply chain. This is an

exploratory study so the data collection process took place through secondary data gathered from organisational

official websites. This may influence the results as it is based on what organisations choose to communicate. Nev-

ertheless, this study shows a tendency to disclosure some types of information. The results show that the disclosure

of environmental and social information on official websites is still low. Environmental certification of products is

among the information most disclosed (around 50% of all organisations report this type of information). This can

influence stakeholders to choose products with less environmental and social impacts than other products of the

same type. Organisations from the Paper and Textile industries are among the ones that disclose more environ-

mental and social information online. Tuscany is among the five Italian regions where more organisations disclose

environmental and social related information online. The information disclosed to stakeholders is still low, which

shows that even a one-way communication channel (from the organisation to stakeholders) is still weak in organ-

isations of these regions. This is particular significant to stakeholders for whose online information is the main

basis of engagement with environmental and social aspects related to organisations. In addition, a two-way com-

munication channel with stakeholders is also low as this research shows that the disclosure of engagement with

stakeholders such as the establishment of partnerships is done in just a few organisations. There is still a reserved

attitude towards disclosure of environmental and social information on organisations’ official websites, providing

little information to stakeholders. Yet, there is a positive tendency towards disclosing environmental and social

information, namely related to environmental certification of products.

Keywords – Sustainable Development, Sustainability reporting, Corporate Social Responsibility, Environmental im-

pact assessment, Ecolabel, Sustainability indicators, Stakeholder engagement
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Sustainability assessment of seaports – Towards a
comprehensive holistic framework

Mrs. Lea Fobbe (University of Gävle), Dr. Rodrigo Lozano (University of Gävle), Dr. Angela Carpenter (University of Leeds)

Seaports are one of the major hubs of the global economy with around 90 percent of the world trade being handled

by the international shipping industry (International Chamber of Shipping 2017). Ports’ activities pose negative

impacts on the environment, the social, and the economic dimension (Puig et al. 2015). A number of ports have

developed their own approaches to assess and report about their sustainability strategies (Lu et al. 2016) and re-

search on the topic is growing (e.g. Puig et al. 2014; Peris-Mora et al. 2005); however, the focus has been mainly

on environmental issues. Additionally, there are no port specific holistic reporting guidelines, which makes the

comparison of sustainability efforts difficult and sometimes almost impossible (Puig et al. 2017).

The use of different and inconsistent indicators can lead to contradictory assessment results restricting decision-

making processes. While there is an abundant body of literature on sustainability assessment and reporting in

general (e.g. Pope et al. 2017), academic research concerning this topic at seaports remains quite low.

This research is aimed at addressing this gap by proposing a comprehensive and holistic sustainability assessment

framework for seaports. Through a systematic and critical review of sustainability assessment literature, includ-

ing sustainability assessment frameworks, their applicability, scope and dimensions, current approaches to assess

sustainability at seaports are analysed. The research examines trade-offs in sustainability assessment at seaports

and questions the selection of indicators. Based on the constant comparative method of Grounded Theory, a frame-

work was developed that is based on a holistic understanding of sustainability. The research shows that normative

understanding of sustainability and interlinking issues have to be better incorporated in assessment approaches.

It highlights the need to change from traditional assessment and reductionist methods to a more holistic approach

using systems thinking.

Keywords:

sustainability assessment, sustainability reporting, seaports, sustainable development, framework
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Sustainability of Bio energy for Power Generation in South West
Nigeria

Mr. seun nubi (University of Surrey), Prof. Richard Murphy (University of Surrey), Prof. Stephen Morse (University of Surrey)

Sustainability of Bio-energy for Power Generation in South West Nigeria
S.Nubi, S. Morse, R. J. Murphy
Centre for Environment & Sustainability, University of Surrey, Guildford GU2 7XH, UK
s.morse@surrey.ac.uk, rj.murphy@surrey.ac.uk o.nubi@surrey.ac.uk
ABSTRACT

Sustainability is a cornerstone of modem policy making and is prominent in the agenda of many organizations and

governments globally. Central to sustainability is the provision and use of energy as an essential ingredient in both

economic activity and social development. In a rapidly developing country like Nigeria, the electrical power supply

is a core driver of sustainable development but inmany respects is inadequatewith a high dependence on fossil fuel

and lack of reliability in meeting user demand. Alternative and renewable energy sources need to be harnessed in

order to chart a new sustainable energy future for the country. Our aim is to identify and assess Municipal Solid

Waste (MSW), especially its biomass components, as potential renewable and sustainable feedstocks for the elec-

trical power systems of the South West region of Nigeria. We are applying the methodological framework of Life

Cycle Sustainability Assessment (LCSA) to assess the sustainability of the bio-components of Municipal Solid Waste

as feedstocks for regional electrical power supply using the technological options such as combustion, gasification,

anaerobic digestion and landfill gas recovery. The research takes the rapidly expanding urban areas of Lagos,

Ibadan and Abeokuta as focal points. The LCSA approach encompasses a Life Cycle Assessment (LCA) to evaluate

the environmental sustainability of the various systems. Environmental impact indicators such as Global Warm-

ing Potential (GWP), Acidification Potential, Ecotoxicity Potential etc are calculated to represent the ‘environmental

footprint’ of such systems. This will be complemented by parallel Life Cycle Costings (LCC) to indicate the economic

viability of the systems through indicators such as Net Present Value and Capital and Operational Costs. The so-

cial sustainability aspect will assessed using a Social Life Cycle Assessment (sLCA) using various social indicators

to represent the social acceptability of the potential power generating systems. The sLCA is conducted through

stakeholder surveys and interviews to evaluate the preferences and perceptions of civil society, policymakers and

technology and project developers. The overall LCSA outcomes provide integrated sustainability evidence and com-

parative analysis of diverse MSW bio-energy power scenarios, together with uncertainty and sensitivity analyses,

in order to inform policy and on-the-ground project developments. The results are designed to identify optimised

pathways through the different technological options with regard to all the economic, environmental and social as-

pects. This research provides value and impact by highlighting sustainability improvements not only for the power

generation sector in South West Nigeria but also for the entire waste management system of the region.The results

of this work are expected to be useful for different stakeholders such as power companies, government bodies, pol-

icy makers as well as the general public. It will also act as an example of ways to attain a better understanding of

the sustainability of such power systems in relation to United Nations Sustainable Development Goals.

Keywords: Sustainability, Bio-energy, Power Generation and South- West Nigeria
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Sustainability reporting as a communication tool for economic,
social, and environmental performance disclosure

Dr. Zivile Stankeviciute (Kaunas University of Technology), Prof. Eglė Staniškienė (Kaunas University of Technology)

Modern organisations admit that it is not only relevant to put the issue of sustainability on the strategic agenda, but

also equally important to ensure that the information about the actions they have taken and the results achieved is

communicated to the relevant audiences. Sustainability reporting (SR) serves as a fundamental, most-used tool be-

tween the organisations and their stakeholders revealing economic, social and environmental performance of the

organisations. SR implies the practice of measuring, disclosing and being accountable to stakeholders (internal and

external) for the organisation’s sustainability performance. SR is mostly a voluntary activity; however, it is spread-

ing both in terms of the number of organisations engaging in reporting and the comprehensives of the information

provided. In examining SR, the literature mostly covers the internal and external determinants why organisations

commit to reporting. However, admitting that the organisation’s future depends on how the key stakeholders per-

ceive its behaviour and evaluate the performance, as well as the question of what constitutes “good” SR still lack

adequate analysis. The disclosure of sustainability in terms of comprehensiveness, quality or timeliness of the in-

formation is a complicated aspect and requires a clearmanagement vision on the role of reporting, as organisations

may adopt different disclosure strategies in order to shed light on what is often invisible or to even reduce what

is known about the organisation and its activities. To date, research addressing the issue of the disclosure of eco-

nomic, social and environmental performance in the reporting is lacking. To respond to this gap, the paper suggests

a method for the SR assessment in terms of transparency of reports, quality of reports and correspondence of these

reports to SR frameworks. The aim of the paper is to reveal the problematic areas of SR and to present the rec-

ommendations for improving accountability after establishing a model for SR qualitative assessment. The paper is

focused on the extent to which the sustainability reports of various organisations reflect the transparency, quality

and compliance with particular framework criteria. The data refer to organisations that published sustainability

reports for 2016 and/or 2017. Twenty-three sustainability reports of organisations operating in Lithuania were

evaluated. A qualitative study of SR was carried out using weighted scores. The key empirical findings suggest that

organisations underestimate the significance of these reports and do not recognise the potential of SR for the success

of the organisation. The results reveal that the level of SR transparency is quite low in terms of information clarity,

reliability and relevance; the level of SR quality is quite low in terms of neutrality and verifiability; meanwhile the

examined reports’ compliance with the particular framework requirements was rated as high. Based on empirical

research, the core suggestions for organisations are as follows: to identify the main shareholders’ interests and en-

hance their trust; to increase the organisation’s knowledge about the SR benefits; to report more negative aspects

while simultaneously seeking to minimise risks; and to perform the reporting audit thus identifying the fields for

improvement. The conclusions of the paper underline the relevance of enhancing the disclosure of sustainability

in SR focusing on the transparency and quality characteristics.

Keywords: Sustainability reporting, Transparency, Quality of sustainability reporting, Sustainability communica-

tion
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The assessment of land use in preventative costs based LCA –
Towards balanced assessment of land use intensity and

environmental preservation.

Mr. Pim Croes (Utrecht University), Dr. Walter J.V. Vermeulen (Utrecht University)

Land is scarce, because food, energy, ecosystems, fibers, wood, recreation and infrastructure are competing for

land. Agriculture accounts for the major part of human land use. In agricultural literature a heavy debate is being

held on the most sustainable way towards meeting all these demands: “land sparing” or “land sharing”. Advocates

of land sparing argue that high yields by intensive agriculture save land for high quality biodiversity elsewhere,

and advocates of land sharing prefer more biodiversity on all land. A developing third option is “sustainable inten-

sification”, which should be intensive, land sparing agriculture with a minimum of ecological damage. Land use

assessment should help decision makers to find a way towards keeping optimal soil- and biodiversity conditions

under maximum land use efficiency, and assess both, preferably by one balanced indicator. Current LCA methods

however, neglect the land sparing option and leave a need for assessment of land use efficiency. Impact based LCA

has limitations in providing one balanced indicator, because of its weakness in aggregation of aspects. The pre-

ventative costs based Oiconomy system however, measures all involved aspects as costs of prevention, expressed

in “Eco Social Cost Units (ESCU’s)”, allowing for aggregation and a balanced assessment of aspects. The EcoCosts

system already provides preventative costs for environmental aspects. The objective of this paper is development

of a method for the lacking assessment of land use efficiency. For this purpose, the 5-step Oiconomy method was

followed, as described in our article “Comprehensive Life Cycle Assessment by Transferring of Preventative Costs

in the Supply Chain of Products”, published in JCLEPRO, 2015: 1. Definition of the impact category and character-

ization factor. 2. Determination of the target. Step 3. A literature review on available preventative measures. 4.

Determination of the costs of the preventative measures. 5. Determination of the marginal preventative measure,

the most expensive measure necessary to globally reach the target. The found marginal preventative measure is

compensation of suboptimal efficiency caused loss of land by conversion of dry marginal land to arable land. Be-

cause fresh water supply is the most limiting and expensive factor on dry land, the costs of the marginal measure

could be derived by the costs of providing the necessary desalinated seawater on dry marginal land for a glob-

ally average yield of corn. Using available data on corn yields, water footprints, costs of seawater desalination,

land prices and costs of water transport, a default value was determined for the marginal preventative costs of €

8104/ha.y. The fraction of that, made by the suboptimal efficiency on the self-occupied land, presents the ESCU’s for

land occupation. If for instance a crop yield of 4000 kg/ha. is 20% below average, its ESCU-score for land occupation

is 0,20 x 8104/4000 = 0,405 ESCU’s/kg. The implications of the proposed method are discussed. We conclude that an

assessment method for land use efficiency for preventative costs based LCA is now available, but more research is

necessary to determine if this makes a balanced indicator together with the EcoCosts for environmental aspects of

land use.
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The Comparable Sustainable Development Index (CSDI) for an
evidence-based sustainability policy

Ms. Claudia Lemke (WifOR Berlin / Technical University Berlin), Prof. Karola Bastini (Technical University Berlin)

On a macroeconomic level, sustainability goals have been operationalised. In order to monitor and assess the

progress of achieving these objectives, data collection and generation is crucial. Sustainability indicators and in-

dices are the most successful assessment method in measuring sustainability. However, existing reporting systems

and indices do not always include all three sustainability dimensions or do not apply to microeconomic, mesoe-

conomic and macroeconomic level at the same time. To overcome these shortcomings, we developed a holistic,

comparative sustainability reporting system and the Comparable Sustainable Development Index – the CSDI. This

work in progress investigates sensitivities of the CSDI’s methodological approach, aiming to determine the most ef-

ficient method such that the index will serve as a reliable tool in management control systems and evidence-based

sustainability policies. An efficient index is defined as an index whose underlying preference order is indepen-

dent of admissible transformations of the variables which describe the states of each sustainability dimension. The

first step in calculating the CSDI is raw data collection of sustainability key figures like the gross value added, CO2

emissions and number of apprentices, followed by missing value imputation. Single time series imputation as well

as multiple imputation by an expectation-maximising bootstrapping algorithm is performed. Hereafter, the CSDI’s

special feature, i.e. applicability to any aggregation level and cross-unit comparability, is obtained by firstly trans-

forming microeconomic and mesoeconomic data into macroeconomic categories and secondly by standardising to

the size of the object of investigation in terms of gross value added or employment. The absolute deviation around

the median is utilised to detect outliers and re-scaling is applied, accounting for the indicators’ diverse units. The

indicators’ weights areworked out by threemultivariate statistical techniques: principal component analysis (PCA),

partial triadic analysis (PTA) and themaximum relevanceminimum redundancy backward criterion (MRMRB). The

last calculation step is aggregation, which includes aggregation within and across each sustainability dimension. It

is conducted by the geometric mean, rewarding good and punishing bad outcomes. The CSDI has been computed

for branches of the German economy as well as the overall economy. The data analysis has revealed that miss-

ing value imputation by time series regression yields less volatile and thus more plausible results than the more

sophisticated multiple imputation technique. Regarding the determination of weights, the MRMRB criterion out-

performs the PCA and PTA as non-linear correlations are factored in and therefore, contentual richer indicators

are weighted more heavily. The choice of the geometric mean is especially remarkable for the chemical industry:

its bad performance in the environmental dimension cannot be offset by its good performance in the economic

and social dimension. The goal of the CSDI is the comparison of sustainability outcomes in all three dimensions

of economic units regardless of their aggregation level. Several methodological approaches have been explored

and further work will involve sensitivities of outlier detection and treatment as well as omitting/adding indicators.

Despite general limitations of such an index, e.g. non-inclusion of the supply chain, non-avoidance of slight value

judgement, the CSDI will become a reliable tool in management control systems and evidence-based sustainability

policies.

29



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

The SUSTENTURIS project: tourism sustainability beyond
appearances

Dr. João Joanaz de Melo (CENSE, NOVA University Lisbon), Mr. António Galvão (CENSE, NOVA University Lisbon), Ms. Maria J. F.

Sousa (CENSE, NOVA University Lisbon), Dr. Olga Romão (GEOTA)

Tourism is one of the world’s largest industries, generating 10% of the global GDP. While tourism represents a

key source of income and employment in many regions and destinations, it also exerts considerable pressure

on the environmental and socio-cultural resources of local populations. Destruction of natural areas and loss of

habitats, overexploitation of resources or the loss of cultural identity are well-known negative impacts of rampant

tourism growth. Managing tourism in a responsible way, addressing its environmental and social impacts is key

to sustainable development. Not only there is a need for more environmentally and socially conscious tourism

products, it must also be clear how these concerns are integrated in the tourism business. The SUSTENTURIS

project promotes more sustainable tourism by focusing on the assessment and development of a more sustainable

tourism offer. It evaluates tourism products in terms of social, environmental and destination sustainability.

The product typology allowed is comprehensive, including accommodation, catering, events, traditional arts and

crafts, nature and cultural experiences, as well as packages combining various components. Tourism products

are evaluated by being attributed a score: the index i-Sustenturis. This index integrates three dimensions: social,

environmental and destination sustainability (Q-Soci, Q-Envi and Q-Dest), all computed with objective criteria.

The Q-Soci dimension evaluates social responsibility of the service provider, analysing features such as working

conditions and employee relations, supply chain management, involvement with the local community or the use

of an edutainment approach. The Q-Envi dimension assesses the environmental performance of the product

throughout its life cycle, comprehending water consumption, resource extraction, land use and polluting emissions

to air, water and land. The Q-Dest dimension is computed for a touristic “destination” defined e.g. as amunicipality,

a town or a nature park; it endeavours to measure sustainability of the destination as a whole, considering aspects

such as authenticity, status of cultural and natural heritage and sustainable resource use; destinations may be

proposed by organizations with responsibility in local government or territorial management, although this is not

a pre-requisite. The index allows for a quick comparison between touristic destinations and products, and operates

as a marketing, management and education tool. Service providers will submit product applications. Results

will be available to tourism operators and to the general public through an Internet platform. The SUSTENTURIS

concept is innovative in its focus on product sustainability and in the development of indicators calculated with a

life cycle approach, in a transparent and traceable way. The project is now at the research and development stage,

being expected to move on to pilot and demonstration stage, with selected interested parties, within the year.

Keywords: sustainable tourism, sustainability indicators, environmental performance, social performance.
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Tracking National Environmental Performance Relative to
Planetary Boundaries - A Consumption Based Indicator

Framework

Dr. Konstantin Stadler (Industrial Ecology Programme, NTNU, Norway), Prof. Richard Wood (Industrial Ecology Programme,

NTNU, Norway), Dr. Daniel Moran (Industrial Ecology Programme, NTNU, Norway), Dr. Peter Søgaard Jørgensen (Stockholm

Resilience Centre, Stockholm University, Sweden), Dr. Alexandra Marques (Joint Research Centre, European Commission), Prof.

Arnold Tukker (Institute of Environmental Sciences (CML), Leiden University)

The Planetary Boundaries framework describes the safe operational space for the Earth. The framework builds

upon accumulating evidence that human activities have become themain driver of global environmental change in

the Anthropocene, capable of effectively influencing critical Earth system processes. The safe operational space de-

fined by the Planetary Boundaries aims to encircle the manoeuvrable room for the global human society to achieve

a sustainable living. Several control variables, measuring critical earth system processes, have been proposed to

operationalize the framework. There is, however, a need to measure and motivate (national) policy towards (inter-

national) collaborative progress. Although some efforts have been made to downscale the planetary boundaries to

the national or personal level, a comprehensive indicator set for assessing contribution to and progress of individual

countries and regions in regard to the Planetary Boundaries is currently missing. Here we present amulti-indicator

framework of seven consumption based accounts (footprints) measuring the environmental consequences of the

socio-economicmetabolism in accordancewith the Planetary Boundary concept. The consumption based indicators

used in the framework are based on the latest version of the global, UN SEEA (System of Environmental-Economic

Accounting) compatible multi-regional input-output table database EXIOBASE. As such, each indicator measures

the global environmental impacts occurring due to consumption within a specific country. We argue, that this is an

important prerequisite for an effective policy design and measurement as it accounts for problem shifting due to

outsourcing of production processes from one county to another. Based on the proposed indicator set, we analyse

the progress of each of the Planetary Boundary domains over the last 20 years for major world regions as well as

individual countries. We identify decoupling of human/economic development from environmental impacts for

each of the indicators based on a Population-Affluence-Technology (PAT) decomposition, highlighting the role of

each component towards sustainable development within the safe operational space of the Earth. Country rank-

ings based on the consumption accounts per capita (footprints) provides a comparison of the uneven distribution

of current environmental impacts. We discuss shortcomings of the approach in respect to uncertainty, country cov-

erage and time-lag. To conclude, the linking of the proposed set of consumption based indicators to the Planetary

Boundary framework provides the analysis tool needed to assess global sustainable development efforts.

Keywords: Planetary Boundaries, Footprints, EXIOBASE, MRIO, sustainable development
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Using Material Flow Analysis (MFA) to Aid Sustainable
Management of Fishing gear Resources in Norway

Mr. Paritosh Deshpande (NTNU: Norwegian University of Science and Technology), Prof. Annik Magerholm Fet (NTNU: Norwegian

University of Science and Technology), Ms. Dina Margrethe Aspen (NTNU)

Plastics debris is an ever-growing concern adversely affecting coastal and marine ecosystem. Among the to-

tal marine plastic waste, a particularly troublesome waste fraction is the Abandoned, Lost or Discarded Fishing

Gears(ALDFG) continuing to trap marine life for years upon release and have significant adverse environmental

effects on coastal and marine ecosystems. In order to employ sustainable fishing gear resource management, it is

essential to understand life cycle processes and further monitor gear quantities in and between these processes.

Material Flow Analysis (MFA) is an established environmental accounting tool used to assess flows and stocks of

materials in industrial and natural systems suitable for this purpose. In this study, we report on an MFA model to

track material flows and stocks of fishing gear from commercial fisheries in Norway through use and post-use pro-

cesses. Based on data from gear producers and importers, fishermen, collectors, recycling and waste management

companies, we quantify mass of the various fishing gear types used commonly in Norway for commercial fishing

namely, trawls, seines, longlines, gillnets and traps. Structured and semi-structured interviews and questionnaire

was primarily used as a method to collect the data from key stakeholders involved in the system. Preliminary re-

sults from the analysis shows that gillnets, longlines and traps are the main contributors to ALDFG in the ocean in

Norway. These gear types are also more susceptible to get lost due to gear design, practice and ground deployment.

We also identify an accumulating stock of gear shoreside for some gear types, which has a critical impact on overall

recycling efficiency in the system. Plastic polymers nylon, polyethylene (PE) and polypropylene (PP) are among

the major building blocks of these fishing nets hence the results from MFA also help in scientifically estimating the

amounts of plastic entering in the ocean and the typical end-of-life scenarios of plastic fishing nets in Norway. The

MFA approach shows significant potential as a decision support tool for industry and policy-makers in exercising

sustainable fishing gear resource management. The approach helps understand the extent of the problem on a

regional level, identify end-of-life scenarios of gear types, target critical processes and evaluate feasible mitigation

mechanisms. The model will be further developed to track plastic and metal fractions embodied in the gear to

understand assess the potential for gear recycling in Norway.

Key-words:ALDFG, Fishing gears, Sustainability Science, MFA, Marine Pollution

32



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Interdisciplinary sustainability modules in doctoral program to
strengthen lifelong learning

Prof. Marlen Arnold (Chemnitz University of Technology), Ms. Katja Schneider (Chemnitz University of Technology), Ms. Anne

Fischer (Chemnitz University of Technology)

Ensuring long-term qualified employees and specialists is a key objective of a sustainable development and lifelong

learning. At the same time, international competitiveness and technological capability is mainly connected to the

countries’ education and science systems as well as of academia. Major industrialized countries such as Germany,

for example, have recently increased their efforts to implement sustainably and institutionally lifelong learning

courses at higher education institutions (HEI). In particular, creating offers for new target groups such as persons

with family or care responsibilities, job-returnees, dropouts or experts are addressed. A main focus is the develop-

ment of interdisciplinary courses in engineering and natural sciences in order to ensure the availability of skilled

workforce.

Therefore, strategies and (business) models for the sustainable, long-term implementation of part-time study and

further education offers for new target groups at universities are still largely neglected. In addition, the adequate

design of new and further development of existing qualification structures, curricula, modules, advanced study and

specialized courses as well as the integration of digital (interactive) contents are accompanied by new challenges

that have been largely ignored by research so far. So, both, fostered sustainable implementation of programs on

an institutional basis and the subject-specific topic of sustainability is becoming increasingly important within the

scope of interdisciplinary offers and courses. However, a brief comparison between Germany, Austria and Switzer-

land, for example, reveals strong differences in the types, scope and degree of implementation at present. Sustain-

ability modules are mainly missing.

So a bunch of questions is still unanswered: How do innovative, interdisciplinary and part-time study platforms

and programs have to be designed, structured and implemented? Which prerequisites, framework conditions,

(quality) criteria and design forms are specifically relevant for advanced training courses and platform contents in

engineering and natural sciences? Which subject-specific and cross-disciplinary competences as well as knowledge

must be imparted to new target groups taking into account rapidly changing requirements in professionals’ social

environment (e.g., labor market; product, service and technology management)? How can such innovative lifelong

learning opportunities be designed allowing for increasing digitization efforts?

Our research involves benchmark analyses, surveys and expert workshops in order to derive systemic, organiza-

tional and individual criteria and elements for the design and structure of sustainable, interdisciplinary further

education programs and study platforms. Their characteristics will be illustrated using a three-level model. In ad-

dition, the effects of an increasing digitization of lifelong learning are to be analyzed and specific methodological

and didactic concepts are to be developed (e.g. blended learning). On this basis, recommendations for the flexi-

ble design, implementation and quality assurance of continuing education and training offers are derived. These

results are developed in close cooperation with experts and decision-makers from politics, education/science and

business in order to ensure a high level of practical applicability of the research findings. At the same time, the re-

search is expected to strengthen the positioning of universities involved in international comparison. First findings

will be presented.

Keywords: Sustainability, Higher Education, Further Education, Doctoral Studies, Interdisciplinary
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Sustainability for the urban context: the importance of citizens’
knowledge for the development of sustainable cities

Prof. Maria Claudia Lucchetti (Roma Tre University - Department of Business Studies), Dr. Gabriella Arcese (University of Bari Aldo

Moro)

The circular economy is a business model consistent with the principles of sustainable development. It is not the

only one that can be used in the production of fossil energy sources. At the same time, urban metabolism is a

pioneering model in which every actor in the economic system (stakeholder) adopts an eco-compatible behavior.

Wolman (1965), proposes Urban metabolism as a modeling and evaluation of the environmental effects of the city-

activity: “The metabolic requirements of a city can be defined as the material and the goods needed to support the

inhabitants, the work and the institutions”.

The concept consists of 4 pillars:

• Solid waste management (solid waste collection, separation plants, transport and infrastructure)

• Energy management

• Supply of food and nutrients

• Ecotransport

The EU Horizon 2020 programs provide for a “Green” part in any funded project. In particular, the European pro-

grams of the Societal Challenges section contain the development of specific aspects concerning the awareness of

the stakeholders and above all of the citizens towards the variables of sustainability for the development of smart

cities (EU, 2017).

After a preliminary literature review it is possible to notice several educational programs on sustainability but none

of these is focused on the urban user or citizens.

The aim of this study was looking for some concepts of sustainability and what were the goals of sustainability for

citizens.

A review of the corporate sustainability literature is undertaken to develop the sustainability framework. In par-

ticular, the authors had noted that there are not specific education programme.

In fact, we try to cover this gap. Throught questionnaires and the qualitative tools applications, the authors inves-

tigate on citizens sustainablity perception and knowledge on sustainability concepts and goals.

The sustainability framework relates basic concepts and assumptions within the ecocentric, ecological moderniza-

tion and complex and multidisciplinary paradigm (Stubbs & Cocklin, 2008) . The aim of this framework is to shift

the citizens thinking by engaging with sustainability from different perspectives, rather than offering one version

of sustainability to them.

Finally, the results of this preliminary study and the application of specific experimental program, have contributed

to identify some specific tools such as the diffusion and contamination of transversal knowledge and reduce the

environmental impact of entrepreneurial and human-behavioral activities of natural persons, integration with in-

novative green technologies.

Keywords: sustainability, education, citizens, ecology, urban metabolism
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The taken for granted businessman – business administration
students ideological dilemma

Dr. Eva Lindell (Mälardalen University), Prof. Peter Dobers (Södertörn University)

Business administration is the largest subject atHigher Education Institutions in Swedenwith about 12 per cent of all

students enrolled in higher education. As such, it is important for universities and students alike to understand and

discuss how the study choice of business administration is constructed by students. Business administration has in

previous research been described as a practical study choice with close connections to industry, but also associated

with status and potential prosperous careers in the labour market (Brunsson, 2011; Engwall, 2009; Hasselbladh och

Holmqvist, 2013; Rehn, 2007). This paper builds on an interview study with twenty first semester business students

at two Swedish universities of different societal status (Lindell, 2016). The students were asked to describe and

explain their study choice and their expected future. The interviews were analyzed using analytical perspectives

from discursive psychology. Interpretative repertoires are locally produced discourse or locally available linguistic

constructions (Gilbert och Mulkay, 1984; Wetherell och Potter, 1992). Aim of the paper is to identify, spell out and

discuss the ideological dilemma that appearwhen business administration students have reflected about their study

choice. We use interpretative repertories for positioning, which means linguistic construction of identity (Edley

och Wetherell, 1997; Korobov, 2013; Wetherell, 1998). Through language we can both construct positions, adopt

positions, and resist positions in a given social context. When using interpretative repertoires ideological dilemmas

occur when conflicting positions are created around an individual or group of individuals (Billig m.fl., 1988; Edley,

2001). In the interview material the student’s accounts create an ideological dilemma that is handled by adopting

positions as individualists or altruists. The paper concludeswith recommendations for business programs to handle

these positions.

Keywords: business administration, first semester business students, discursive psychology, ideological dilemmas
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Bringing learning out of the classroom. Students Swap Stuff as a
living laboratory

Prof. Ingrid Molderez (KULeuven), Prof. Marc Craps (KULeuven), Mrs. Karen Brabant (Odisee), Prof. Wim Lambrechts (Open

University of the Netherlands)

Youngsters nowadays are confronted with a world challenged by many wicked problems that seriously will influ-

ence their way of living, like global warming, poverty, degradation of biodiversity, child labour. Emotional com-

mitment and passion are important to create change (Shrivastava, 2010). Instead of focussing on what goes wrong,

the starting point for reflection and action is when actors feel at their best.

In this paper a “Students Swap Stuff” project (SSS) will be analysed as a learning laboratory at KU Leuven: what did

the involved students and other actors learn from the project thatmight help them to contribute tomore sustainable

production and consumption alternatives? SSSwants to limit overconsumption, waste and spillage caused by short-

term needs of students for equipment. International students come to study in Brussels for a short period. Often

they don’t carry the stuff they need to equip their rooms. Therefore they often buy cheap necessities, left behind

once they leave the city. In this way, materials are wasted, thrown away or just laying in some basement while

incoming students need these same things for their rooms. The solution seems evident, but a practical system was

lacking. Designing and starting such a system was the goal of the students of the Masters Program Environmental

Health and Safety Management. The project was developed during the last semester of 2017-2018 and was part of

the courses Corporate Social Responsibility and Qualitative Research Methods.

Some twenty organizing students, as well as swapping students and other stakeholders were part of the research

process, following the guidelines of action research and appreciative inquiry. We used semi-structured interviews

to ask the organizing students and stakeholders about their experience with the process. The swapping students

were kindly invited to fill in a questionnaire with a limited amount of close-ended questions.

Preliminary results show that the SSS project is not only about swapping stuff, but also about swapping knowledge

among the organizing students. Students from a faculty in management were open for this new approach built on

giving without asking anything in return immediately. In the beginning they felt uncomfortable, but after a while

they were very enthusiastic about it. In a spontaneous way students acquired sustainability competencies such as

systems thinking, future thinking, personal commitment and action taking, that are still too often absent in higher

education (Lambrechts, et al., 2013).

Inspired by Sumner andWever (2017) the project was a learning case and an example of a multiplier effect. Despite

the small acts that participants had to take, they had a cumulative effect, i.e. not only the organizing students were

changing, but also other stakeholders. The project stimulated participants to rethink our economic systems where

everything needs to have a price, to decentre the economy and to restore the value of just giving.
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COMMUNITY ENGAGEMENT AND DIARY REFLECTION FOR
INCULCATING MINDSET ON SUSTAINABLE DEVELOPMENT

Prof. Harn Wei Kua (Department of Building, School of Design & Environment, National University of Singapore)

In the School of Design and Environment of the National University of Singapore, the course entitled “Seminars

on Sustainable Cities” has been jointly offered for the past three years by faculties from the three departments –

Architecture, Building and Real Estate. Its syllabus covers a wide range of sustainability-related topics, including

environmental ethics, management and leadership, green building materials, urban planning, and community en-

gagement. This course has two key objectives: (1) providing students with real-world opportunities to apply what

they learn about sustainable cities to benefit the society through community engagement; and (2) encouraging stu-

dents to regularly keep track of their own daily sustainable behavior. After being briefed by theMayor of the North-

west district of Singapore on the district’s sustainability vision, each student was required to participate in one of

three community projects as: a) An organizer of a “green” workshop for local school children, in collaboration with

a youth group in the district, or b) A volunteer to help out with waste-sorting and recycling, or c) A volunteer to con-

duct house visits, to share messages on energy, water and food waste reduction to households, and encourage them

to sign up for an energy and water audit activity organized by the district government. Representatives from the

district government and the course instructor also participated in these projects. Furthermore, each student was

also tasked to write and share a personal diary on how he/she had improved his/her behavior for a period of two

months during this course. The objective is tomotivate students to consciously think about how they could improve

their own social behavior (e.g. conserving energy and water at home) and thus internalize lessons they learnt from

weekly take-home readings and in-class seminars. Findings based on qualitative feedback from the different project

stakeholders, including participants of the workshops organized by the students, showed that the participation of

the students was effective. Quantitative feedback provided by the students themselves rated the course 4 out of a

total of 5 points, with “having the chance to work on community projects” being listed as the main strength of the

course. This evidence indicated that the two course objectives were met. However, the students also highlighted

the challenges faced by them, including a last minute decision by a local school to cancel their participation in one

of the “green” workshops organized by the students. From a broader perspective, the successes and challenges of

this course reflect the need and potential for educational institutions and community organizations to collaborate

and offer students precious opportunities to test out their assumptions in reality, so that sustainability is no longer a

theoretical ideal but a strategic plan that can be put into practice. Through this process, students can also learn that

implementing real-world sustainability projects require patience, flexibility and teamwork to overcome the many

unanticipated problems that will challenge the success of these projects.

Key words: community engagement, waste recycling, energy conservation, diary reflection
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Connecting Competences and Pedagogical Approaches for
Sustainable Development in Higher Education

Dr. Rodrigo Lozano (University of Gävle), Dr. Michelle Y. Merrill (Independent consultant), Dr. Kaisu Sammalisto (University of

Gävle), Dr. Kim Ceulemans (University of Toulouse), Prof. Francisco J. Lozano (Tecnologico de Monterrey)

Research into and practice of Higher Education for Sustainable Development (HESD) have been increasing during

the last two decades. These have focused on providing sustainability education to future generations of profession-

als. In this context, there has been considerable progress in the incorporation of SD inuniversities’ curricula. Most of

these efforts have focussed on the design and delivery of sustainability-oriented competences. Some peer-reviewed

articles have proposed different pedagogical approaches to better deliver SD in these courses; however, there has

been limited research on the connection between how courses are delivered (pedagogical approaches) and how

they may affect sustainability competences. This paper analyses competences and pedagogical approaches, using

hermeneutics to connect these in a framework based on twelve competences and twelve pedagogical approaches

found in the literature. The framework connects the course aims to delivery in HESD by highlighting the connec-

tions between pedagogical approaches and competences in a matrix structure. The framework is aimed at helping

educators in creating and updating their courses to provide a more complete, holistic, and systemic sustainability

education to future leaders, decisionmakers, educators, and change agents. To better developmind-sets and actions

of future generations, we must provide students with a complete set of sustainability competences.
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Environmental education projects: an innovative and
participative assessment approach

Dr. Claudia Pocho (CENSE – Center for Environmental and Sustainability Research, Department of Science and Environmental

Engineering, Faculty of Science and Technology, Universidade Nova de Lisboa), Dr. Monica Serrão (Brazilian Institute of the

Environment and Renewable Natural Resources (IBAMA)), Dr. Maryane Saisse (Botanic Garden of Rio de Janeiro), Prof. Tomás

Ramos (CENSE, Center for Environmental and Sustainability Research, Departamento de Ciências e Engenharia do Ambiente,

Faculdade de Ciências e Tecnologia, Universidade NOVA de Lisboa, Campus da Caparica, 2829-516 Caparica, Portugal)

Assessing the outcomes and impacts of the implementation of environmental education projects focused on social

change still constitutes a relevant challenge. The absence of tools and processes to assess properly environmen-

tal education projects is deemed nowadays an obstacle to the development of such projects. Unsurprisingly, there

are assessment gaps in Brazil concerning PEAs (Portuguese acronym for Environmental Education Projects), whose

objectives are social organization and mobilization vis-á-vis public environmental management. To fill this gap,

an assessment model of environmental education projects as applied in the licensing process managed by IBAMA

(Brazilian Institute of the Environment and Renewable Natural Resources) was developed. This public authority

is the licensing agent of oil and gas offshore drilling, and therefore establishes the rules companies must adhere

to in order to operate safeguarding environmental quality standards. Among them, PEAs are mandatory projects

designed to mitigate drilling activity impacts on coastal communities. This approach originated in a doctoral re-

search model, producing an Assessment Model that proved to be a breakthrough, once it: a) establishes criteria to

be used in measuring variables of qualitative nature, making the assessment process less subjective; b) works Envi-

ronmental Education under a transformative concept; c) launches a synthesis between quantitative and qualitative

methodological approach; and d) contemplates integrated and hierarchized indicators associated with objectives

and projects with a focus on social change and on efficiency, efficacy, effectivity and equal rights parameters. It

is now structured on 20 integrated performance indicators. The assessment model test research (developed by

Dommo Energia, a gas and oil drilling company, under licensing requirements) counted on the participation of 79

professionals, among project managers and IBAMA team. Participation on an equal basis was instrumental for

building theModel, such as in raising data and as inmeta-assessment, whosemain goal was to guarantee indicators

reassessment, thus improving them. The result shows that the assessment model contributes to produce insights,

to foster the democratization of information and to strengthen the identification of results and impacts of envi-

ronmental education projects. Due to the vast array of environmental education projects in the research and in

the methodological construction of the assessment model, this model is deemed compatible with the multiplicity of

existing environmental education projects. This concerns both projects focusing changes in society and in the en-

vironment, and less complex ones whose aim is to convey social and environmental information. This model was

made effective in 2018 in the form of self-assessment on the part of companies. IBAMA is responsible formonitoring

the whole assessment process, reporting its results to society. This assessment process enables the tracking of social

changes, in space and time, fostered by environmental education projects. It describes the level of organization and

participation of the social groups affected by these environmental education projects in the public environmental

management.

Key words: environmental education, impact assessment, participation
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HUMAN PRESSURE ON NATURE: Case of Study – São Miguel
Island, Azores

Prof. Maria Meirelles (Azores University/FCT; Centre of Physics and Technological Research (CEFITEC)/FCT/UNL), Mr. Afonso Silva

Pinto (Azores University/FCT), Dr. Aliz Vitos (Partium Christian University), Prof. Helena Vasconcelos (Azores University/FCT -

Biotechnology Centre of Azores (CBA); Centre of Physics and Technological Research (CEFITEC)/FCT/UNL)

The idea of human pressure on nature is a highly important topic, as every single one of us has an impact on the

planet. The purpose of the presented researchwas to collect data according to attitudes and habits of the population

of Sao Miguel, the biggest island of the Azores, and also to become acquainted with the level of the impact of the

islanders. In this paper, different elements of sociology and ecology (both qualitative and quantitative, since this

discipline permits the allowance of different techniques) are used for the purpose of gathering information about

the awareness of the population about ecological matters, using sociological questionnaire. We have chosen the

questionnairemethod in order to collect data, because it obtains information froma large number of people to learn

about trends; thismethod is objective, efficient and reliable, it allows an honest and open participation, also enables

to create statistics, and helps in creating a general tendency. 257 islanders have been involved and have completed

the questionnaires: two types were available – one for the adult population, and one for children. 206 individuals

have completed the adult version: the average age of the respondents being 27 year; the youngest informant of this

type is 13 years old, while the oldest 67 years old. Fortunately during the last decades, more and more people have

realized, that only we, people can do something for the resuscitation of the nature, and the time for this action is

now. Awareness is increasing, more and more laws and regulations are installed, in order to save what can still be

saved. According to the general view, nothing is lost, but urgent actions and changes are needed. These changes

have to be done by the biggest and most populated countries in the first place, but the cooperation of the smallest

household is also needed. If we start only with small things, like using cars less, having an own shopping bag,

separation of waste and recycling, replacing only when it is needed, being more environmentally conscious, take

care of water and electricity usage, having solar panels, but most important of all: become aware that the planet is

our friend, and not a tool; we should help its cycle and not obstruct it. The most important thing however to teach

the youngest generation the environmental issues, the importance of recycling, and the recyclable materials. They

have a highly important role in the future ecological situation. It was found that some of the respondents are

willing to change their habits, making them more sustainable and have a good environmental awareness.

Keywords: human pressure; climate change; sustainability; recycling; questionnaire
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Jamming a sustainability game for Utrecht University

Dr. Margien Bootsma (Utrecht University), Ms. Astrid Mangnus (Utrecht University), Mr. Micah Hrehovcsik (HKU University of the

Arts Utrecht), Mr. Niels Keetels (HKU University of the Arts Utrecht), Dr. Joost Vervoort (Utrecht University), Dr. Karin Rebel

(Utrecht University)

The world’s higher education institutions shape the future leaders, decision-makers and intellectuals of all domains

in society. However, what the future will look like for these young people is increasingly uncertain due to the effects

of unsustainable practices. In its strategic plan for 2016-2020, Utrecht University (UU) states that “All students will

becomeacquaintedwith sustainability issues as part of their curriculum”. UUhas strong sustainability programmes

in place, including the Global Sustainability Science Bachelor’s programme, the Sustainable Development Master’s

programme, and various other educational activities. However, university-wide programmes on sustainability that

effectively reach all students are currently lacking. One of the university’s solutions is the development and imple-

mentation of a UU sustainability game. Applied gaming is the use of gaming technology to educate players about

specific topics. It allows for system analysis, the exploration of futureworlds, and role-play and interaction between

players. As such, applied games are an exciting tool for education on interdisciplinary and complex topics such as

sustainable development. Adding competitive and/or collaborative components in applied games can also stimulate

student involvement. Games designed to engage with sustainability concerns through direct experimentation with

system representations can lead to enhanced system understanding, and increased understanding of the roles of

societal stakeholders in tackling sustainability challenges. In the proposed game, this includes connecting diverse

student backgrounds to sustainability challenges. We hypothesize that building on the practices and knowledge of

staff and students of all different faculties is an ideal way developing a game that appeals to all first year students.

The objective of this research is to develop a game fit to be played by all first year UU bachelor students to ac-

quaint them with sustainability themes, through a process that is pioneering in its interdisciplinary and co-design

approach. The development of the UU sustainability game started with a course, with a game-jam at its core: a

week-long process that brings together teams of students with complementary skills in a competition to build game

prototypes. The best prototype will be further developed by a professional game studio. This approach makes the

game development process in itself participatory and educational. The learning outcomes weremeasured through-

out the process by way of questionnaires on both the interdisciplinary learning points and the student’s experience

of this process. At the end of the course, the survey outcomes will be complemented with focus group interviews to

obtain more detailed accounts of the educational process. Thus far in the course, interdisciplinary groups made up

of UU students from different Bachelor’s programmes and Utrecht University of the Arts (HKU) students developed

18 game prototypes on sustainability themes ranging from the planetary boundaries to the principles of the com-

mons. The survey results thus far indicate that students start with a large interest in interdisciplinary approaches,

but with little knowledge of the cutting edge in other fields. Furthermore, they indicate that at various points in the

course, their learning curve and confidence to be successful differed significantly. Based on the intermediate re-

sults, the interdisciplinary approach to sustainability education appears to be promising, both in terms of learning

outcomes as well as for the resulting UU sustainability game.

Keywords: applied games, sustainability, student participation, interdisciplinary collaboration
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Mastering the doughnut in higher education. The development
of a transdisciplinary master’s programme in Leadership for

Sustainable Development

Dr. Paul Fuehrer (Södertörn University), Dr. Ann-Sofie Koping Olsson (Södertörn University)

Since the global SDG:s were agreed upon in Paris in 2015 there has been an increased interest from institutions of

higher education to contribute to their fulfillment through educational programs, courses and competence devel-

opment. In this paper we describe and discuss the development of a forthcoming transdisciplinary International

Master Program in Leadership for Sustainable Development. The program is a joint venture between three differ-

ent social science disciplines at the department of Social Sciences, i.e. Business Studies, Economics and Sociology.

During the planning of the program we have met both challenges and possibilities regarding structures, processes

and cultures at the university, which we describe in the paper (Christie et al 2013 and 2015). Different stakeholders

within the university such as teachers, the management and collegial structures together with partners from the

surrounding society have contributed in different ways. In the development of the program’s structure, progres-

sion and learning outcomes special emphasis was placed upon to the collaboration with both students and external

stakeholders such as companies, civil society and public organizations. In order to meet the challenges of sustain-

able development key competencies have been identified, such as: systems thinking, interpersonal competencies,

strategic competencies, anticipatory competencies (MacDonald & Shriberg 2016, Wiek et al. 2011) and reflexive

competencies (Allen et al 2017). All these competences are needed to cultivate responsible and reflexive leadership

(Hibbert et al. 2015, Cunliffe 2009). An important learning outcome has been to give the students the courage and

the conceptual and methodological tools to become agents of change in their future work life. This demands in-

novative pedagogical methods like challenge driven education and student driven learning which both have been

explored and inserted into the curriculum (Corcoran et al 2004, Missimer et al 2013, Lozano et al 2017). The theoret-

ical approaches to the concept of sustainability have been rooted in today’s scientific consensus that sustainability

includes both environmental aspects, such as planetary boundaries and the carrying capacity of ecosystems (e.g.

Rockström et al. 2009; Steffen et al. 2011), as well as social aspects such as social justice, equality, social change and

governance (Ibrahim et al. 2015). Another important theoretical foundation for the development of our masters

course is Kate Raworths (2012) attempt to combine these essential dimensions of sustainable development in order

to outline the possibility of a safe and just space for humanity. Even though this sustainable space according to Ra-

worth (2012) is not impossible to reach, several obstacles and potential goal conflicts are present as major obstacles

for sustainable development in today’s industrialized, late modern societies. In order to be able to autonomously

identify, analyze and, if possible, overcome these obstacles we believe that higher education has to rely on more

action oriented forms of teaching (Hesselbarht & Schaltegger 2014, Holmberg et al 2008, Ortiz & Huber-Heim 2017),

as manifest in our program’s focus on challenge and student driven education.

Keywords: master program, transdisciplinary, key competencies, partnership, pedagogy
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Measuring Sustainability Knowledge and Attitudes: developing
new measures to build sustainability social science theory

Dr. Adam Zwickle (Michigan State University), Dr. Keith Jones (Central College)

Themajority of sustainability related social science research conducted to date has primarily focused on individual

level behaviors occurringwithin the environmental domain. In order to achieve the advancements needed tomove

towards a truly sustainable society, this interdisciplinary fieldmust grow to not only include the social and economic

domains, but also expand in scope to study groups and institutions. Sustainability research has paused at the brink

of this needed growth and expansion because it has failed, thus far, to build new theories specifically tailored to the

three domainmodel of sustainability. The purpose of this presentation is to encourage scientists to begin identifying

and measuring sustainability latent constructs in order to do just that, and to submit two such measures to the

academic community. This presentation introduces a revised Assessment of Sustainability Knowledge (Zwickle

et al., 2014) and a new Sustainability Attitudes Scale , and discusses when and how to use them for applied and

theoretical purposes. Building theoreticalmodels using these (and other) latent constructswill allow social scientists

to test a new and diverse set of hypotheses and push the field to create cutting edge, sustainability-tailored theories.
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Newmodels of integrated environmental communication to
ensure a sustainable development

Dr. francesco pira (University of Messina, Department of Ancient and Modern Civilizations)

This contribution aims to highlight the central role of communication and its strategic value in the development of

a culture of sustainability. The concept of sustainability has focused so far above all on ecological, environmental

issues and sustainable development. The state of crisis of environmental communication that is part of the deeper

fracture in the relationship between citizens and Institutions has point up that a different approach to the concept

of sustainability is needed. We live in a social environment where the flow of messages is continuous and incessant

and consists at the same time of those we receive and those that we produce by ourselves, the power of click. We are

immersed in this universewhere the flowofwords, images overwhelms us evenwhenwe believe to be protagonists.

Individuals have lost the ability to deepen, the time of rationalization, of intellectualization. As Jenkins states: “The

social production of meaning is something more than the multiplication of individual interpretations; it involves

a qualitative difference in the ways in which we give meaning to cultural experiences, and in this sense implies a

profound change in the ways in which we understand the theme of competences. […] there is a need for skills to

work within social networks, to share knowledge within a collective intelligence, to negotiate through the cultural

differences that characterize the assumptions that conduct the different communities and to reconcile the fragments

of conflicting information in order to form a coherent picture of the world around them.”(Jenkins H., 2010)

It is necessary to overcome the sectorial nature of environmental communication to integrate it into a broader

concept. The notion of participatory culture introduced by Jenkins, where individuals contribute through basic

communities to produce meaningful contents together with the ability to find solutions to common problems and

share these positive experiences so that they become opportunities for a social and cultural growth, is one of the

most innovative theory in the communication sociological field. On the basis of this theoretical assumption we

can identify new educational tools that exploit SNS environments as a space for informal learning and sharing of

social behaviors oriented towards sustainability. These paths must become an integral part of scholastic programs

and must be designed according to a cross-cutting principle between the different subjects. Only in this way the

sustainability culture can become an individual heritage providing an interpretative key and a criterion of social

action such as to affect the construction of social relations with a real impact on development models.
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Reinventing planning education and profession for sustainable
development

Dr. Karen Ann Jago-on (University of the Philippines), Mr. Nicasio Espina, Jr (University of the Philippines)

This paper presents a case study of environmental planning education and planning profession in the Philippines.

It seeks to understand the development and strengthening of environmental planning education and planning pro-

fession and the changing roles, expectations, and implications of planning in the built and unbuilt environment,

as it responds to the long-standing and emerging concerns of sustainable development. A systematic review and

assessment of data and information obtained from relevant institutions regarding the planning profession, was

undertaken to gather in-depth understanding on the implications of environmental planning in sustainable de-

velopment. The research highlights the curriculum development in the case of the University of the Philippines

School of Urban and Regional Planning, evaluating its scope and contents from the formative years up until the

present time, where sustainable development planning have largely become available through a limited number of

courses which introduce sustainability, environment and natural resource planning andmanagement, disaster risk

reduction and management, and climate change adaptation concepts into the core courses, in lieu of the process

of formal curriculum change. This also exemplifies gaps and challenges in strengthening the planning practice, in

relation to the professional planning policy mandates. Limited within the bounds of national and local planning

and governance structure in the Philippines, this exploratory study encourages new approaches and underscores

the indispensability of the planning profession and discipline in nation building and sustainable development of

the built and unbuilt environment.

47



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Sustainability benchmarking in Higher Education Institutions:
A comparison between two Universities in Southern Europe

Prof. Sandra Caeiro (Universidade Aberta and CENSE/FCT/UNL), Prof. Leyla Angélica Sandoval Hamón (Universidad Autónoma de

Madrid), Prof. Ana Paula Martinho (Universidade Aberta and CAPP), Dr. Rute Grilo (Universidade Aberta), Prof. Carla Oliveira

(Universidade Aberta and CQE/IST/UL), Prof. Cecilia Elizabeth Bayas Aldaz (Universidad Autónoma de Madrid), Prof. David Alba

Hidalgo (Transitando, Ecology and Education for Sustainable Cities & Univeridad Autónoma de Madrid)

Higher Education Institutions (HEI), with or without governmental polices andrecommendations are moving to-

wards holistic and systemic approaches whenaddressing Education for Sustainable Development (ESD). The Sus-

tainableDevelopments Goals (SDG), recently adopted by United Nations, and inparticular SDG 4 are an additional

driver for implementation of sustainability atHEI in an integrative way. Different tools have been developed to

assess andbenchmark ESD implementation at HEI but how well are being performed andits impact is still an open

question. In southern Europe countries like Portugaland Spain, in spite of the lack of national policies, HEI are

working towards ESDimplementation through the development of plans and actions in sectorial areas.The aim of

this research is to assess and compare the integration of ESDaccording to an all school approach into two public

Universities, withheadquarters in the capitals of Portugal and Spain: Universidade Aberta,Portugal and Univer-

sidad Autónoma de Madrid in Spain. Universidade Aberta,the only Distance Learning public higher education

institution in Portugal, hasbeing applied sustainability in different ways: i) curricula (through a e-learningthree

cycle degrees system from undergraduate, to master and PhD aiming toactively promote education for sustainable

development, along with an increasein transdisciplinarity across subjects, and also through non formal courses

about Climate Change, Education for Sustainability and Environment), ii)application of a quality Management pol-

icy with a Recognition of Excellence, iii)a specific inclusion program for students with disabilities. The Universi-

dadAutonoma de Madrid is one of the main public universities in Madrid. Thisinstitution offers an extensive range

of studies, organized into eight schools andstrong linkswith research centers from SpanishNational Research Coun-

cil(CSIC) that make possible best practices in teaching and researching aboutsustainability. Besides, this university

has pushed sustainability inenvironmental management, education and involvement of all academic adtechnical

staff and students (Environmental Education, EnvironmentalParticipation) by means of their ECOCAMPUS Project.

Being two different HEItheir actions towards ESD can still be compared and for that purpose we usedthe online

Sustainability Tracking, Assessment & Rating SystemTM (STARS)Reporting Tool tomeasure and benchmark sustain-

ability progress at bothUniversities. The assessment performed in order to evaluate the ESDapplicability focused

on four categories: Academics; Engagement, Operationsand Planning & Administration. A focus group and ques-

tionnaire survey withexperts from both universities with the personal in charged of each of the fourcategories of

STARS was developed for data gathering. Results of bothUniversities were compared, and discussed ways to im-

prove. The performanceof STARS was also discussed compared to other similar tools. The resultsobtained allow us

to identify fields for improvement as well as new ways for theimplementation of the sustainability concept and its

different dimensions.Bearing inmind that both countries have some similarities, namely cultural, thiscollaboration

also brought up difficulties that need to be addressed in order tosuccessfully apply and implement EDS.

Key-words – Higher Education Institutions, Sustainability Brenchmarking,Sustainability Tracking, Assessment &

Rating SystemTM, Education forSustainability
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Sustainable Development implementation in the Portuguese
Universities policies: How to face the barriers?

Ms. Carla Farinha (Universidade Aberta and CENSE/FCT/UNL), Prof. Ulisses Azeiteiro (University of Aveiro and CESAM), Prof.

Sandra Caeiro (Universidade Aberta and CENSE/FCT/UNL)

Many universities embedded sustainability into their academic systems after top management commitment with

Sustainable Development (SD) following Copernicus Charter and/or Taillores Declaration signature beforehand.

However, some Higher Education Institutions (HEIs) implemented sustainability without such a formal commit-

ment. At Northern and Western European countries, like Sweden and Wales, good practices are already being

implemented following this flow, but at southern European countries like Portugal, those top driving forces are

not being conducted. Moreover, Portuguese universities’ autonomy and social responsibility led them to develop

several timely initiatives and policies towards ESD that resulted from their proactiveness and not from a superior

entity recommendation. Also, due to economic crises over the last decade as well as political instability institutions

are implementing SD as it one possible rhythm and each University had its own strategy or policy. Nevertheless, the

initiatives seem to have been taken in isolation from each other and not integrated at all. This study’s aim is to de-

termine how sustainability was integrated into policies and strategies within the framework and goals of the United

Nations Decade of Education for Sustainable Development (DESD) 2005-2014 and give insights for future directions.

The research was built upon discussions whether each university has its own sustainability implementation de-

signed to commit their institutions to SD. Earlier detailed content analysis on all public universities plans, strategies

and reports, found that, in Portugal, campus operations and SD through on-campus experiences were the main top-

ics of SD implementation of the recognized university system. A questionnaire survey to each person responsible of

SD implementation at university was developed based upon a literature review of relevant peer-reviewed papers.

Their responses were analyzed via descriptive analysis, grounded theory, and inferential statistics. Preliminary

results confirmed that there were multiple and diversified examples of sustainable development implementation

throughout the system as most universities are making efforts to contribute to SD. However overall, the implemen-

tation of SD in universities is not holistically integrated throughout the institutions. Each university had its own

strategy, which is seemingly in line with the lack of national integrated strategies or policies related to Education

for SD. As there is still potential for the community to learn from the processes striving to embed sustainability in

Portuguese Universities community, a proposal of a thinktank of initiatives, to enlarge the knowledge and sharing

of good and integrated practices in Portuguese Universities will be conducted.

Keywords: Education for Sustainable Development, Higher Education Institutions, Portugal, Universities, holistic

approach
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The Postgraduate Course Energy Efficiency Services: A tool to
emphasis on cohesion and the dissemination of knowledge of

sustainable energy consumption.

Prof. Dirk Franco (University Hasselt and University College PXL), Ms. Hilde Ruttens (Green Line), Mr. Gert Lismont (Eco-invest),

Mr. Luc Helsen (Eco-invest), Mr. Jan De Schepper (Eco-invest), Ms. Evelien Cruyplandt (EnergieCoach Sint-Niklaas)

It is clear that through the years there is an increasing involvement of a wide range of actors to incorporate sus-

tainability in their policies. It is clear that this drift towards clean technologies must be accompagnied with new

business models. However in order to successfully implement and execute a social component is necessary, often

based on the quadruple helix model (interaction between industry, government, knowledge centre and society).

Although the conditioning of all buildings is a large energy end-user and the linked greenhouse gas emissions are

significant (6, 5 % direct and 12 % indirect) worldwide, it soon became apparent that even building professionals

often lacked specific knowledge. In addition energy projects will not be a top priority if not accompagnied by new

business models.

The PXL University College, as higher education institutions (HEI) are often seen as an important player in Sustain-

able Development (SD), wants to contribute to the abovementioned trends. Moreover, the PXL strives to work in an

interdisciplinary way in both teaching and research domains. Consequently, in education the attention is directed

towards authenticity (for cases, teachers as well as for students) all in the perspective of Education for Sustainable

Development based on Læssøe(2009).Moreover as we move from problem focused towards solution oriented apply

the learned skills and approach must undergo also a transition.

The PXL has taken the initiative to organize a customized postgraduate Energy Efficiency Services. It is developed

with dedicated stakeholders according to the quadruple helix. There are three equivalent partims (technology: en-

ergy as a service (PSS), new business models (ESCO-concept) and an adapted communication with all stakeholders

(quadruple helix)). The PG EES was not only successful launched but other initiatives which are likely to affect the

dissemination of knowledge in view of EE have also been taken. We will discuss the several ways of dissemina-

tion by means of lectures, seminars, practical exercises, interaction with all stakeholders, the partners in steering

committee, match making event, speed dating, master thesis etc.,….. with a special attention to the results for EE

projects.

a) In the public sector, the progress in order to introduce ESCO in an association of schools (>30) will be reported

together with the results of the PXL Energy Quickscans.

b) In addition the launch of new SME’s will be discussed. Sometimes these SME’s are subcontracting to assist the

public sector in achieving its climate goals. Other graduates from are pulled together with an established engineer-

ing company and an established installer to set up an integrated service covering the full ESCO process starting from

screening improvement opportunities in prospective enterprises and advising on the optimal energy solutions, to

the full engineering and project management including maintenance, surveillance and warranties of the energy

utilities. These solutions also include the full range of financing options allowing the customer to keep own finan-

cial resources dedicated to the company’s core business. This PG EES is a catalyst for dissemination of EE knowledge

and contributes to develop the “ESCo-market” (public and private).

Key words: Energy Efficiency Services, ESCO, SME’s, Education for Sustainable Development, Dissemination
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The requirement for interdisciplinary and social teaching of
students in higher education in terms of integrated reporting
challenges in the example of Cracow University of Economics

Dr. Krzysztof Jonas (Cracow University of Economics), Dr. Sylwia Krajewska (Cracow University of Economics), Dr. Katarzyna

CHŁAPEK (Cracow University of Economics)

Non-financial reporting is the latest obligation imposed - pursuant to Directive 2014/95/EU - units aimed at inter-

nationalization presented in reporting information. Authors previous studies indicate that published integrated

reports, meet the requirements recommended by the IIRC in a very small way, in terms of presentation of each of

its components. There are difficulties in assessing the reliability of the presented issues, due to the complex or, in

some cases, impossible process of measuring. The challenge may serve as both an efficient process of development

recommended, and relevant information in a way that is understandable, as well as in the long term, effective mea-

surement and evaluation by the external auditors. This implies new challenges and requirements for change in the

area of education of students, and in the future, employees responsible for integrated reporting and the users of

this information. The main aim of the article is an indication of the importance of interdisciplinary and pro social

teaching of students in higher education in terms of the effective implementation of the utilitarian and holistic in-

tegrated reporting tasks. Based on world literature from the scope of the integrated reporting and education in this

respect - for example: Bennet N., Dunne E., Carre B., (2000), Biggs J.B., (1996), Lozano R. (2007), Kember D. (1997),

Torra I. and others (2010), Wingate U. (2007) and domestic literature – f.e. Christ M., (2013), Karpińska Musiał B.

(2016), Pełczyński Z. (2007), Sztompka P. (2016) empirical analysis will be carried out for the year 2016 integrated

published reports and college degree plans in the example of Cracow University of Economics for taking into ac-

count mentioned in the literature of the integrated reporting areas. Own researches will also be carried out, among

university teachers bymeans of a questionnaire survey in order to obtain their opinions about the current situation

and desired direction changes. A summary of the deliberations will provide recommendations for changes in the

structure and scope of the study plans and increase pressure on the shaping and development of “soft” competencies

students in higher education.

Keywords: integrated reporting, higher education, teaching,
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THE TRANSFORMATION OF ORGANIC WASTE AS ALTERNATIVE
FOR ENVIRONMENTAL EDUCATION

Dr. Edneia Paccola (UNICESUMAR), Mr. Ricardo Filho (UNICESUMAR), Ms. Ana Siqueira (UNICESUMAR), Ms. Angelica Silva

(UNICESUMAR), Ms. Aparecida Rodrigues (UNICESUMAR), Prof. Francielli Gasparotto (UNICESUMAR), Prof. Rute Milani

(UNICESUMAR)

When referring to the reality of urban centers in Brazil, the disposal of solid waste is one of themain environmental

problems. Irregular disposition of solid waste can cause various environmental damages and human health. With

the purpose of changing this scenario, composting emerges as an important tool in environmental education, as it

promotes awareness of the separation of organic waste for composting, besides favoring healthy food and a closer

contact with nature. Based on the use of active teaching methodologies and play techniques, the study aimed to

promote pro-environmental behaviors, based on the principles of Environmental Education. Twenty workshops

were held with the children of a basic social service, the “Home School of the Child of Maringá”. The themes of

the workshops were focused on awareness in waste generation, reuse, recycling and composting. First was worked

with children the rule of reduce, reuse and recycle through one and informative video and play activities. It was

possible to observe that this work provided a reflection on the excessive consumption and made them realize the

importance of adequate separation of solidwaste and recycling and howboth favor the environment. Later on, fruit

and vegetable tastings were carried out, in which the children tasted the food and realized the amount of organic

waste that could be used in the composting, andwith this information, the participants understood how tomake the

correct waste destination solids comprising the materials suitable for decomposition. They were surprised to learn

that most of the daily food waste could be used in composting, reducing the amount of waste generated. Besides the

children, there was an awareness of the cooks, who understood the importance of the separation of these residues

for the composting. With the residues generated from the dynamics, a compost was prepared and, after 112 days,

the organic fertilizer produced was used in the vegetable garden, where the plants are produced for their own

consumption. The preparation of a small composting system in transparent plastic bottles allowed the children to

observe the development of bacteria and fungi that are responsible for the decomposition of organic residues and

that by bringing the mini compost home, the children spread the practice to family and neighbors. These practices

experienced in childhood become a relevant tool in reorienting education in the issue of sustainable development

to provide environmental awareness and ethics, values and attitudes, in order to promote behaviors that assist in

the participation of individuals in decision making. In recognition of the project, the institution received the seal

SESI ODS 2017. This seal is granted by the Social Service of Industry (SESI) to institutions that develop projects that

propose the achievement of the Sustainable Development Objectives (ODS) recommended by the United Nations

Organization (UN) in 2015. This environmental education project was framed in three of the seventeen objectives:

“Health of well-being”, “Quality education” and “Partnerships and means of implementation”.

environmental awareness; solid waste; sustainable development; composting; recycling
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Turning Oil Engineers Into Teachers: Pre-Service Science
Teachers’ Attitudes Towards Climate Change

Prof. Frode Skarstein (University of Stavanger)

This paper reports on the results of a study which examined Norwegian pre-service science teachers’ attitudes to-

wards the issue of human-induced climate change (HICC), and the ways in which the pre-service teachers envision

engaging these issues in their future teaching practiceDespite the scientific consensus on the issue of HICC, a sur-

prisingly large proportion of people in western societies do not believe that the observed global warming is taking

place and/or that this climate change is human-induced. Public attitudes towards HICC in most western societies

vary according to many factors, and tend to mirror traditional demographics for environmental concern in gen-

eral. Furthermore, one can expect oil-dependent countries or regions to be more climate contrarian than others.

Between 2014 and today, close to 20 000 oil-related jobs were lost in the Norwegian oil industry. As a result of this,

teacher education institutions on the Norwegian west coast, where most of the oil industry is situated, have expe-

rienced an influx of oil engineers with strong backgrounds in the natural sciences who wish to qualify as science

teachers. This study is based on a survey on 255 students attending six Norwegian teacher education institutions, all

offering a one-year course for qualifying people with a university degree in natural science as science teachers. Pre-

liminary analyses reveal that students from the west coast of Norway, where the oil industry has its core on-shore

work force, appear to hold more climate contrarian attitudes compared to students from other parts of Norway.

Furthermore, these climate contrarian viewpoints are reflected in the students’ thoughts on teaching enivironmen-

tal/climate issues. Results of a more detailed analysis on how the degree of the respondents’ association with the

petroleum industry covaries with their attitudes towards the issue of HICC and teaching of enivrionmental issues

will also be presented. This study is conducted in Norway, but the results have international ramifications. It indi-

cates that regions with declining oil industry might experience an influx of teachers with climate contrarian views

into schools.

Keywords: Socioscientific issues, climate change, sustainability, petroleum industry, teacher training
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Working with sustainability: institutionalisation perceptions at
the University of Gävle

Dr. Kaisu Sammalisto (University of Gävle), Dr. Rodrigo Lozano (University of Gävle), Dr. Robin vonHaartman (University of Gävle)

Higher education institutions have been working to better incorporate and institutionalise sustainability into their

system and with their stakeholders. An increasing number of which can serve as a proxy of how sustainability is

institutionalised at the university; however, there has been little research on this. This paper is aimed at addressing

this by using the case study of the University of Gävle, Sweden, which has been working with sustainability issues

for the last 25 years. A survey was sent to 687 faculty and staff, of which 340 replied (a response rate 49.5%). The

survey was a follow up from a previous one in 2010. The survey focussed on how faculty and staff (with main tasks

in education, research, PhD studies, and technical/administrative or managerial duties) work with sustainability in

their functions.

The responses highlighted an increased understanding and acceptance of the sustainability work of the university

and give an input from personnel for continued operational sustainability activities at the university. The results of

the latter survey show that the social dimension is more prominent when compared to the survey in 2010, where

the environmental focus was dominating. This indicates that the perception of sustainability is more balanced

throughout the university. The findings also show that faculty and staff: understand the principles of sustainability;

discuss spontaneously sustainability and its implications to their work; and have, to a great extent, integrated it

into their daily activities, such as management, education, and research. Sustainability at the University of Gävle

has gone beyond the stage of incorporation and is moving towards a better and deeper institutionalisation. It is

important to engage with the university stakeholders, where faculty and staff play a key role in this process, to

better institutionalise sustainability at universities.

The research was limited by the type and number of respondents from the university. These are also affected by

the respondents’ perceptions.
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A review of landscape ecology tools to assess habitat loss and
ecological connectivity in Luxembourg

Mr. Javier Babí Almenar (Luxembourg Institute of Science and Technology), Ms. Alya Bolowich (Luxembourg Institute of Science

and Technology), Mr. Thomas Elliot (Luxembourg Institute of Science and Technology), Dr. Benedetto Rugani (Luxembourg Institute

of Science and Technology)

The Luxembourgish population is anticipated to reach one million people in the next fifty years. The future

territorial strategy of Luxembourg is wanting to consider the potential impacts that new infrastructure and

urban development can have on the loss of habitats and ecological connectivity. To evaluate the consequences

of land use changes, priority interventions to avoid or mitigate impacts specific to habitat fragmentation due

to new developments must be identified. In this sense, a better understanding of potential habitat loss and

landscape fragmentation requires a specific assessment that measures land cover changes and their consequences

on ecological connectivity. This understanding can also add another dimension to integrated sustainability

assessments. This paper reviews and selects state-of-the-art practices and current tools to measure habitat loss,

landscape fragmentation, and changes in ecological connectivity that could guide spatial planners and decision

makers in Luxembourg to evaluate the spatial impact of demographic growth.A literature review permitted the

identification and selection of existing landscape and connectivity metrics to assess habitat loss and fragmentation

as well as structural ecological connectivity, which could be calculated using spreadsheet tables or freely available

software such as Fragstats and Conefor. Tools and software tomeasure ecological connectivity in a spatially explicit

manner were also identified and selected. For landscape metrics, the final selection was based on two criteria:

simplicity, and history of previous applications. For the selection of tools, accessibility was added to the previous

criteria. Finally, the selected landscape metrics and one connectivity tool were applied at the country-scale

to assess their adequacy within the Luxembourgish context and compare their performance.Several class and

landscape level metrics based on distance and graph-theory are identified out of the literature review. From those,

percent of land cover (PLC), patch density (PD), average weighted mean patch size (AWMPS), contagion (CON),

effective mesh size (EMS), integral index of connectivity (IIC), and probability of connectivity (PC) are among the

most simple and effective to understand specific habitat loss and landscape fragmentation. Graph-based (e.g.

Condatis, LandScape Corridors) and stochasticity movement modelling tools (e.g. Rangeshifter) are also identified,

from which LandScape Corridors was tested. The application to Luxembourg shows the value of EMS, IIC, and PC

as stand-alone metrics for assessing fragmentation and connectivity, meanwhile PLC, PD, and AWMPS together

could be useful to inform habitat loss and fragmentation processes. LandScape Corridors was tested due to their

easiness to use and its visual outputs are considered adequate to inform planning strategies. The selected metrics

and tools can inform spatial planners and experts in Luxembourg on habitat loss and fragmentation as well as

ecological connectivity. These can facilitate the consideration of impacts related to habitat loss and fragmentation

in integrated sustainability studies.

Keywords:ecological connectivity, habitat loss, landscape fragmentation , landscape metrics

55



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

HOW IN SITU BIODIVERSITY CAN BOOST CROP IMPROVEMENT:
THE VALUE OF THE CROPWILD RELATIVES FOR SUGAR BEET

Dr. Filipa Monteiro (Universidade de Lisboa/ Faculdade de Ciências/ cE3c, Centre for Ecology, Evolution and Environmental Changes

& Linking Landscape, Environment, Agriculture and Food (LEAF), Instituto Superior de Agronomia (ISA)), Dr. Maria Cristina

Duarte (Universidade de Lisboa/ Faculdade de Ciências/ cE3c, Centre for Ecology, Evolution and Environmental Changes), Prof.

Octávio Paulo (Universidade de Lisboa/ Faculdade de Ciências/ cE3c, Centre for Ecology, Evolution and Environmental Changes),

Prof. Maria Manuel Romeiras (Universidade de Lisboa/ Faculdade de Ciências/ cE3c, Centre for Ecology, Evolution and

Environmental Changes & Linking Landscape, Environment, Agriculture and Food (LEAF), Instituto Superior de Agronomia (ISA))

As world population increases, a challenging situation for the agricultural scientists to increase crops productivity

to meet the growing food demands is a concern. Due to the domestication process and to breeding improvements,

genetic bottlenecks on crop plants is recurrent, thus broadening the genetic base of crops by introgressionwithwild

relatives is a growing need. Therefore, exploration and characterization of wild genetic resources of important crop

species is vital for the efficient utilization of these gene pools for sustainable genetic improvements to assure food

security. Crop Wild Relatives (CWRs) successfully colonized adverse environments; they are veritable repositories

of beneficial traits lost in crops during domestication and breeding, including those for biotic and abiotic tolerance.

Here we provide how in situ biodiversity can be used as a viable streamline for crop improvement, using the exam-

ple of crop wild relatives for sugar beet from theMediterranean Area. Sugar beet (Beta vulgaris ssp. vulgaris) is one

of the most important European crops for both food and sugar production. Several studies have addressed crop-

to-wild gene flow, yet, for breeding programs genetic variability associated with agronomically important traits

remains limited namely for abiotic factors. We will present how in situ biodiversity on sugar beet CWR using Beta

and Patellifolia species can be surveyed for increment knowledge on agronomically traits associated to abiotic fac-

tors, as salinity and drought. For that, we will present new genetic and genomics tools applications to accomplish

phenotype-to-genotype associations, by screening wild relatives occurring in habitats where selective pressures are

in play (i.e., populations in salt marshes for salinity tolerance; populations where pathogens are present may ham-

per resistance traits). Particularly, sugar beets CWR from Portuguese natural populations occur in disturbed and

undisturbed areas and may grow in extreme habitats of salt and drought conditions mainly in coastal regions. Fur-

ther, we will present the integration of ecological information, genetic diversity, epigenomic and cytogenetic data

as a streamline to select the most important sugar beet CWRs on agronomically important traits. The connection

between breeding progress in crop species and the need for the effectiveness conservation programs for CWR tends

to be overlooked. However, instead of unbiased in situ conservation, as currently occurs with passive conservation

in Protected Areas, genetic and genomic tools help to prioritize which CWR populations should deserve more ac-

tive conservation measures and, as well, incorporate a National Genetic Resources Conservation program. Also, ex

situ conservation on national and international seed banks is key to safeguard genetic diversity potential for future

integration on breeding programmes.

Overall, our approach will enable to identify potential hotspots for agrobiodiversity for sugar beet crop improve-

ment towards abiotic stress tolerance and further promote its sustainable production at long-term, considering the

increasingly projections of drought and salinization of land.

Keywords: agrigenomic, in situ conservation, genetic diversity, sustainability, genetic resources

56



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Evaluation of recovery actions applied on petrochemical
polluted waters and sediments using marine mussels in

mesocosm-scale experiments

Dr. Tiziana Cappello (University of Messina), Prof. Maria Maisano (University of Messina), Dr. Alessia Giannetto (University of

Messina), Dr. Vincenzo Parrino (University of Messina), Dr. Antonino Natalotto (University of Messina), Dr. Sabrina Oliva

(University of Messina), Dr. Simone Cappellol (CNR), Dr. Giuseppe Mancini (University of Catania), Dr. Giuseppe De Marco

(University of Messina), Prof. Angela Mauceri (University of Messina), Prof. Salvatore Fasulo (University of Messina)

The extensive oil exploration has led to a series of environmental issues worldwide, over the years. In the last

decades, great attention has been paid to the impact of oil refinery wastewaters and discharged effluents, which

are released to the environment as gases, particles, sludge, and liquid effluents. They thus represent potential

sources of petrochemical pollution, which can have many deleterious effects such as a reduction in marine diver-

sity and ecosystem function. In environmental biomonitoring programmes, marine mussels have been routinely

used as bioindicator species because of their propensity to bioaccumulate toxic compounds and their tolerance

towards a wide range of environmental conditions. With the aim of recovering an ecosystem disturbed by petro-

chemical pollution, within the national project PRIN 2010-2011 (prot. 2010ARBLT7_001/008) bioremediation tech-

nologies were applied as water and sediment recovery strategies. Specifically, controlled mesocosm-scale experi-

ments were conducted to measure the effects on musselsMytilus galloprovincialis of different remediation actions

on petrochemical-polluted waters and sediments collected from a contaminated area in Augusta (eastern Sicily,

Italy). Both for water and sediments, three different environmental conditions were simulated: a control area (W,

white group), a petrochemical polluted area (B, black group), and a polluted area subjected to remediation actions

(G, grey group). Mussels were exposed to each condition for 15 days, and then the biological effects of biotechno-

logical actions for the potential recovery of petrochemical contamination were evaluated by a multi-biomarkers

approach, including histology, metabolomics, immunohistochemistry, and enzymatic investigations. Mussel gills,

mainly involved in nutrient uptake and gas exchange, were chosen as target organs. In respect to the white group,

the gills of mussels from the black mesocosms, both for water and sediments, displayed marked morphological al-

terations with intense hemocytic infiltration. Protonic nuclear magnetic resonance (1H NMR)-based metabolomics,

which has shown considerable potential as a powerful tool for environmental monitoring studies, was also herein

applied onmussel gills. 1HNMR-basedmetabolomics, associatedwith chemiometrics analyses, highlighted changes

in metabolites involved in different metabolic pathways, i.e. cellular defense, osmoregulation, energy metabolism,

and neurotransmission. Alterations in serotoninergic (i.e. serotonin, 5-HT, and its receptor, 5-HT3R) and choliner-

gic (i.e. acetylcholinesterase, AChE, and acetylcholintransferase, ChAT) systems were observed in mussel gills from

the black group by immunohistochemical investigation, as well as supported by enzymatic analysis of AChE ac-

tivity and metabolomics, which revealed changes in some neurotransmitters. Conversely, in the grey mesocosms,

after applying the same battery of biomarkers and methodological approaches, it was possible to observe a gen-

eral recovery trend in mussel gills. Overall, the application of environmental metabolomics, in conjunction with

a multi-biomarker panel, results effective in assessing the environmental influences of petrochemical pollutants

on the health of aquatic organisms. Moreover, findings from this study demonstrated that the remediation actions

herein applied on petrochemical-polluted waters and sediments might be able to recover an ecosystem impacted

by petrochemical pollution, and may be useful to develop a sustainable waste management.
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Evidence towards a higher genotoxicity of inorganic mercury in
fish (Diplodus sargus) comparing to the organic form - a

paradigm shift?

Ms. Vitória Pereira (Department of Biology and CESAM, University of Aveiro, Aveiro, Portugal), Ms. Ana Marques (Department of

Biology and CESAM, University of Aveiro, Aveiro, Portugal), Mr. Ricardo Pereira (Department of Biology and CESAM, University of

Aveiro, Aveiro, Portugal), Dr. Pedro Pousão-Ferreira (Portuguese Institute of Sea and Atmosphere, Aquaculture Research Station,

8700-005 Olhão, Portugal), Ms. Marisa Barata (Portuguese Institute of Sea and Atmosphere, Aquaculture Research Station,

8700-005 Olhão, Portugal), Prof. Patrícia Pereira (Department of Biology and CESAM, University of Aveiro, Aveiro, Portugal;), Prof.

Mário Pacheco (Department of Biology and CESAM, University of Aveiro, Aveiro, Portugal)

The genotoxicity of mercury in fish have been scarcely examined and most of the studies were focused on the ef-

fects of methylmercury (MeHg), while other Hg forms were not investigated yet. The preponderance of studies on

MeHg is probably due to the assumption of its higher toxicity based on findings in humans and other mammals,

mostly exposed to MeHg through food consumption, as well as to its higher propensity for bioaccumulation. How-

ever, fish exposure to inorganic Hg (iHg) is relevant considering that it represents the main Hg form in the water

compartment. While some studies pointed out the higher toxicity of MeHg in fish relatively to iHg, recent findings

advocated the opposite. The current research was designed under this lack of scientific consensus and it aims to

clarify the genotoxicity of dietary MeHg and waterborne iHg in fish by covering Hg levels in the blood and the oc-

currence of erythrocytic nuclear abnormalities (ENA). Concomitantly, the erythrocytic maturity index (EMI) was

assessed to detect disturbances on the haematological dynamics. This is a time-course experiment that incorpo-

rates 4 exposure (1, 3, 7 and 14 days) and 2 post-exposure (14 and 28 days without Hg exposure) periods, in which

juveniles of white seabream (Diplodus sargus) were exposed to waterborne Hg2+ (2 µg L-1) and dietary MeHg (8.7

µg g-1), corresponding to a similar daily intake rate (around 30 µg Hg/day/fish). The incorporation of MeHg in the

blood (day 1) was faster than that recorded for iHg (day 3). After that, time-course of MeHg and iHg incorporation

in the blood was identical over time, with significantly higher levels in exposed fish than in control at all exposure

and post-exposure time-points. MeHg in the blood was about 2-fold higher than iHg, indicating the highly efficient

transport of the former in fish body. Levels of MeHg and iHg showed a tendency to decrease in the blood over time,

as expressed by the relationships between accumulation and time (m = −0.07 μg g−1/day and −0.04 μg g−1/day, re-

spectively), denoting an elimination rate slightly higher for MeHg. Moreover, fish exposure to iHg was on the basis

of a significant increase of total ENA frequency at all experimental times (including exposure and post-exposure

periods), unveiling a genotoxic impact. Total ENA frequency decreased significantly between the end of the expo-

sure period (day 14) to iHg and 14 days after exposure, following the decrease of levels in the blood. Moreover,

EMI data denoted alterations on the haematological dynamics in iHg-exposed fish, translated into an erythropoiesis

increment. Contrastingly, MeHg exposure was not on the basis of an enhancement of the total ENA frequency for

any of the experimental times, suggesting the lack of genotoxic effects. To conclude, waterborne iHg displayed a

higher potential to induce chromosomal damage as compared to dietary MeHg, according to the occurrence ENA.

In order to prevent an underestimation of risk for wild fish populations, both Hg forms need to be considered in

the design of environmental health assessment plans. Current findings should be taking into out in future plans of

environmental and biodiversity conservation, as well as for the safeguard of human health.

Keywords:Inorganic mercury; Methylmercury; Genotoxicity; Haematological dynamics; Fish
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New findings on mercury neurotoxicity in fish unveiled by
oxidative stress profiles in the brain and neurotransmission

status upon exposure to inorganic and organic forms

Prof. Patrícia Pereira (Department of Biology and CESAM, University of Aveiro, Aveiro, Portugal), Ms. Olívia Cardoso (Department

of Biology and CESAM, University of Aveiro, Aveiro, Portugal), Ms. Sónia Puga (Life and Health Sciences Research Institute (ICVS),

School of Medicine (EM), University of Minho, Braga, Portugal; ICVS/3B’s - PT Government Associate Laboratory, Braga/Guimarães,

Portugal;), Ms. Fátima Brandão (Instituto Nacional de Sáude Dr. Jorge (INSA), Portugal; Instituto de Saúde Pública da Universidade

do Porto (ISPUP), Portugal), Prof. Nelson O’Driscoll (Department of Earth and Environmental Science, Center for Analytical

Research on the Environment, Acadia University, Nova Scotia, Canada), Prof. João Canário (Centro de Química Estrutural, Instituto

Superior Técnico, Universidade de Lisboa, Lisboa, Portugal), Prof. Mário Pacheco (Department of Biology and CESAM, University of

Aveiro, Aveiro, Portugal)

Methylmercury (MeHg) is widely known for its neurotoxicity in humans and other mammals, while this is less re-

ported in fish. Additionally, the ability of inorganic Hg (iHg) to exert toxicity in fish brain remains elusive, which

is puzzling considering that Hg is present in the water mainly as inorganic forms. The current research is a step

forward in the understanding of both MeHg and iHg neurotoxicity in fish by covering their temporal accumulation

in the brain, together with an evaluation of their toxicity mechanisms. White seabream juveniles (Diplodus sargus)

were exposed towaterborneHg2+ (2 µg L-1) and dietaryMeHg (8.7 µg g-1), corresponding to a similar daily intake rate

(around 30 µg Hg/day/fish), thereby allowing a toxicokinetics comparison of both forms. A control group was kept

throughout both experiments that comprised 4 exposure (days 1, 3, 7 and 14) and 2 post-exposure (days 14 and 28)

periods. At each time-point, brain was collected for determination of total Hg levels, antioxidants, cellular damage

indicators and acetylcholinesterase (AChE) activity. MeHg and iHg followed an identical time-variation pattern in

the brain with both forms increasing significantly after 3 days of exposure. Despite that, MeHg exposure was on

the basis of higher Hg levels (2- to 6-fold) when compared to iHg exposure, pointing out the highly efficient trans-

port of MeHg to the fish brain. Interestingly, iHg was not significantly eliminated from the brain during 28 days of

depuration, while Hg levels decreased at the end of the post-exposure period for MeHg. Fascinatedly, MeHg acti-

vated the antioxidant defences in the brain (mainly SOD, CAT, GPx and GST), while iHg hampered the glutathione

system as demonstrated by the significant inhibition of GPx. Accordingly, the damage of lipids and proteins was

more efficiently prevented by the antioxidant defence system upon MeHg exposure than to iHg. In general, AChE

did not change in the brain of MeHg-exposed fish, while a decrease was found with iHg accumulation, unveiling an

eventual compromise of the synaptic transmission. Despite the higher accumulation of Hg upon MeHg exposure,

fish brain displayed higher susceptibility to iHg as depicted by the occurrence of oxidative damage, less responsive-

ness of the antioxidant system and anticholinergic action. Therefore, the neurotoxic potential of iHg in fish should

not be disregarded and thus, its lower exposure risk (in comparison with MeHg), as claimed in the literature, needs

to be rethought in the planning and interpretation of environmental health assessments. Since Hg has a high po-

tential to be accumulated in the food chain, effects of Hg on ecosystems functioning, human health and sustainable

development need to be considered at the light of the current findings.

Keywords:Inorganic mercury; Methylmercury; Neurotoxicity; Oxidative stress; Brain; Fish
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A roadmap to modelling ecosystem services within an urban
metabolism framework

Mr. Thomas Elliot (Luxembourg Institute of Science and Technology), Mr. Javier Babí Almenar (Luxembourg Institute of Science

and Technology), Dr. Samuel Niza (Universidade de Lisboa/ Instituto Superior Técnico), Dr. Benedetto Rugani (Luxembourg

Institute of Science and Technology)

Increasing urbanisation poses new and complex urban challenges. These challenges involve diverse economic ac-

tivities driving the flows of materials and services through the urban system, influencing the health of ecosystems

and resulting in socio-ecological impacts inside and outside the system boundary. In this regard, the least evident

but undoubtedly relevant impacts are those that influence the capacity of urban and peri-urban ecosystems to sup-

ply their services. This paper critically reviews literature for state-of-the-art urban metabolism (UM) assessment

methods fromwhichwe illustrate an innovative roadmap towards themodelling of urban ecosystem services (UES).

UM is an established concept ofmaterial-energy stock andflowaccounting for citieswhich this paper analysed for its

application to mapping and assessing UES. On one hand the analysis showed that existing UM valuation techniques

have limited capacity for spatio-temporal and multi-scale information, which so far has hampered the implemen-

tation of operational decision support systems. On the other hand, recent studies disclosing the benefits and costs

of UES prove that benchmarking those services as associated with metabolic flows might be an extremely valuable

solution to support sustainable urban planning. Seven key investigation issues were elected based on the findings

of critical review papers used in the initial meta-review. The issues we identified are: sustainability scope, system

boundary, model type, indicators, data types, spatiality, and temporality. A total of 44 UM papers were reviewed

with regard to these seven key investigation issues. . No study demonstrated an ecosystem services approach, and

while many studies used indicators that could easily be translated to UES indicators those studies were not compre-

hensive in their scope accros coupled human-nature systems. The literature invariably had limited scopes which

risks accounting for indicators that give incomplete and unrepresentative results. To comprehensively assess UES a

multi-scale, spatio-temporal systems approach needs to be adopted. Our critical review of UM and UES assessment

methods and their tools suggests that system dynamics (SD) modelling should be integrated with the UM frame-

work, based on spatially-specific social, economic and ecological data along with their coupled effects. As a result

of this review we outline a roadmap towards such a SD UM modelling framework for UES assessment, with the

long-term goal to provide a knowledge base tool that can support urban planners in addressing urban challenges.

The proposed enrichments to the UM framework are anticipated to better inform urban planners on the long run

consequences of deploying sustainability interventions with the goal of meeting urban and global sustainability

challenges.

Keywords: urban metabolism, socio-ecological impacts, spatio-temporal dynamics, multi-scale, sustainability,

ecosystem services
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Collective visions for coastal offsets that generate multiple
ecosystem benefits

Ms. Toni Cannard (CSIRO Oceans & Atmosphere), Dr. Sean Pascoe (CSIRO Oceans & Atmosphere), Ms. Amara Steven (The

Australian National University)

A literature reviewof Australian coastal offset policies, legislation andbest practice provided insights about the com-

plex, multi-jurisdictional coastal governance and a possibly associated propensity for financial offsets to lead to

unintended outcomes. We undertook a review and audit of the Logan City Council environmental offsets program.

During that process we convened an elicitation workshop to consider the wider context of the current offsets pro-

gram and to investigate options for local landholders participate in offsets. Participatory engagement processes

were designed for the workshop such that the participants would collectively determine the key issues, and iden-

tify program improvement and expansion opportunities. Researchers presented a range of information on ecosys-

tem services and the triple bottom line concept of seeking to balance environmental, social and economic benefits.

Offset requirements in theory and practice plus the legislative and policy requirements and finally, economic in-

struments in emerging offset markets were all explained to the workshop attendees. The potential for new future

programs to involve private landholders and residents was proposed and the importance of waterways and water

quality recovery reinforced as an overall Council priority. The workshop findings were based on the combination

of participant input through various exercises. A novel reflective whole group session considered turning back

time and imagining what could have been done differently in the past. In the solution-seeking session participants

split into small groups and use a rapid brainstorming approach. As such all participants suggested those ideas that

could be argued to produce multiple benefits across the triple bottom line. One of the solutions was to use offset

funds to create highly visible street plantings with already active community groups, for example, BushCare. Work-

shop participants also discussed refinementsfor the offsets program, both in terms of costings and the avoidance

of perverse incentives. The synthesis of the workshop outputs and the program economic review led to some rec-

ommendations for wiser incentives. One direct recommendation and early outcome is that Council offset plantings

will now be prioritised to the riparian zones along waterways. Another novel and pragmatic approach of allowing

local landholders to transplant and relocate plants, native shrubs and small bushes in development areas prior

to large-scale clearing will be further investigated. This approach could be complementary to the establishment

of a private landholder offset scheme. Our research findings identified potential barriers to involvement in such

an offset scheme as bureaucracy, trust, lack of timely expert advice and impacts on land values. This participatory

workshop highlights how an interdisciplinary approach strengthens and promotes the development of innovative

solutions intentionally designed to produce multiple environmental, social and economic benefits. Graphic facilita-

tion, including real-time capture, was useful for participants to see, reflect on and further expand issues, challenges

and solutions they pointed out during the workshop.

Keywords: environmental offsets, interdisciplinary, triple bottom line, incentives, coastal management
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Ecosystem Services ESS: from ecosystems to benefits.
Subjectivity and Valuation in Context

Dr. Joachim Spangenberg (Helmholtz Centre for Environment Research UFZ GmbH)

Today, ecosystem services ESS are described by different scholars using different definitions, leading to divergent

conclusions.

• Ecologists start with the (nested) ecological systems, analyse their structures and elements, model and mea-

sure functions of the system (not functions for anybody), and draw conclusions. The results are usually

replicable and to a large degree independent of subjective preferences.

• ESS researchers tend start from the services, a social science approach starting with benefits to people. Ser-

vice, service potential ESP and ecosystem function ESF are taken to be identical, ESS := ESP := ESF, differing

only by a (never specified or defined) load factor.

• Economists extend the chain, starting with ecosystem service benefits ESB and equating them with the ser-

vices as defined by ESS researchers. In this perception, ESB := ESS := ESP := ESF, again unambiguously.

Instead we suggest describing the “cascade” ESF -> ESP -> ESS -> ESB not as a natural trickle-down but as a managed

process, taking the natural science position as a starting point. From there on it is necessary to make the human

agency explicit, as each further step is shaped by social processes as much as by natural ones.

The definition of ESPs is the point where the subjective choices and social processes come in: different systems and

their ESF are attributed different ESPs, not in an unambiguous way, but as a result of societal and political processes

including conflicts of interest and manifestations of power relations. The ESP finally acknowledged and exploited

is usually one of many ESPs provided by the ecosystem. Sociology and political science are crucial to understand

these processes. As a result, functions, potentials and services can no longer be treated as identical: ESF ≠ ESP ≠ ESS

=> ESB.

Rethinking ESS should start with a new definition acknowledging the subjectivity of choice, for instance the

one suggested by Harrington et al. (2009) “Ecosystem Services are the benefits humans recognise as obtained

from an ecosystem and that support, directly or indirectly, their survival and quality of life”. This should appeal

to economists who always work based on subjective preferences which in turn can only form if the relevance

(positive or negative) of an object has been recognised. However, for a comprehensive description it should be

kept in mind that ESS provision usually occurs in co-production with human labour or at least human activities,

including the need to invest resources (in different currencies like energy, material, time, creativity, money), and

that the ecosystem disservices EDS should be analysed alongside the services.

Humans value ESB using different value system simultaneously, with no common denominator, and no aggregation

possible - an issue of psychology. The “total value of ecosystems and their services” as an aggregate, perceived as

such by citizens, simply does not exist. What is valued changes over time: 20 years ago carbon sequestration was

notmentioned as a service, andwhat will be valued in future is unknown (is the thermo-haline circulation an ESS?).

New ESS can be defined out of thin air, if derived from a proven ESF. Thus claiming to calculate the total value of

the Earth’s ESS is nonsensical.

Key words: Ecosystem services, terminology, valuation, aggregation, disciplinary entry points
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Fluid Values: A pluralist approach to Land Management in the
Petro-Chemical industry of Ghana

Mr. William Otchere-Darko (University of Milano Bicocca)

The “Valuation of natural resources” such as land has been a strong point of contention in the economic and eco-

logical sciences, influencing land management. The concept of incommensurability (weak comparability) of values

argues for “value-pluralism” (O’Neill, 1993); it espouses nature’s physical, social and intrinsic values based on ethi-

cal, cultural, technical/physical, metaphysical aspects (Funtowicz & Ravetz 1994; Martinez-Alier 2002). As a founda-

tion of ecological economics (Martinez-Alier, 1998), weak comparability enables a comparability of different forms

of value without ordering them into hierarchies. This is in apposition to strong commensurability concepts which

argues for a single measurable monetary value-property embedded in natural resources.

This research borrows weak comparability concepts for the analysis of Planning regimes. It posits such regimes as

‘value-legitimization institutions’ that embody specific theories and praxis to de/legitimize the socio-cultural, eco-

logical and economic notion of the use and valuation of land (Fainstein, 2010). For instance, positivist planning

theory espouses transaction cost reduction and self-regulation approach to negotiating land-use decisions (Poulton

1991a, 1991b, 1997; Alexander, 2001); Rational comprehensive planning denotes the expert role of the planner un-

der assumptions of technical neutrality while Communicative rationality advocates for open debate on the political,

economic and non-economic values of land and its uses (Alexander, 1984; Davidoff, 1965/2012; Checkoway, 1994).

Planning in practice, especially in Africa is however undertaken under ‘negotiated imposition’ characterized by

multi-actor aid-financed developmentalism (Ward, 2012), thus “muddling through” different actors and values at

various spatial scales (Lindblom, 1959; Etzioni, 1967).

This research therefore adopts a pluralist approach to onshore landmanagement in the offshore Petro-chemical ex-

traction region of Western Ghana within the period 2007-2017. It focuses on the regional land-use planning regime

(land ownership, land use and environmental regulatory agencies) as actors that de/legitimize the values and no-

tions of the use and valuation of land through their discourses (framings), policy and practice in the siting of the

Petro-industrial activities.

Key questions concentrate on (i) valuation languages of land used in the Petro-Industrial region; (ii) legitimization

of certain valuations of land use (and its technics) over others through planning discourse, policy and practice after

resource discovery; (iii) the reshaping of planning practices through such legitimization processes after resource

discovery. Research methods include exploratory and semi-structured interviews, land-use data analysis, as well

as discourse, document and policy analysis.

Preliminaryfindings show that planning decision-making is characterized by elite-capture at the national-parastatal

level and by actors contracted by the Petro-chemical industry, hence sidelining regional planning regimes and rou-

tinising community participation as ends in themselves. Specifically, the regional planning regime has seen its

competences limited to administrative and ‘tame problems’ of land transactions and use. Land has therefore been

further pushed into a spectrum of economic valuation; as banked and speculated product (economic) and as po-

tential community equity (socio-economic). Land is also conceived as potential store of (environmental) capital

to offset carbon from resource extraction activities and house waste recycling facilities. Additionally, communi-

ties’ adaptive uses of land (e.g. for informal economic activities) is being out-competed and delegitimized by more

‘efficient’ and ‘formal’ land-uses.

Key words: valuation, land, planning, fossil-fuel, commensurability
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Climate change and green water scarcity: a case study in
Portugal

Dr. Paula Quinteiro (University of Aveiro, Department of Environment and Planning), Dr. Sandra Rafael (University of Aveiro and

CESAM), Mr. Bruno Vicente (University of Aveiro and CESAM), Dr. Martinho Marta-almeida (Rossby Centre), Dr. Alfredo Rocha

(University of Aveiro and CESAM), Dr. Luís Arroja (University of Aveiro and CESAM), Dr. Ana Cláudia Dias (University of Aveiro and

CESAM)

Observedhuman-induced climate changes have been changing precipitation and temperaturepatterns, affecting the

quantity and quality of freshwater resources foragriculture and forestry.

The impacts relatedwithwater use, andmainly theimpact of greenwater flows, are particularly relevant for agricul-

tural andagro-forestry based products, depending on local land-use and land coverchanges. Greenwater flows refer

to the portions of green water (from rain)used by vegetation that is evaporated or transpired. This is an on-going

research issue in Life Cycle Assessment(LCA), since the environmental mechanisms of green water consumption

are notyet well understood. These mechanisms are: (1) potential disturbances ofregional long-term availability of

surface bluewater (called as greenwaterand soil interface) due to changes in greenwater use, and; (2) potentialper-

turbations in the evaporation and transpiration (ET) that is recycled intothe atmosphere, and then, in the rainfall

that returns to the regionalterrestrial ecosystem (called as green water and atmosphere interface), due toland cov-

ers [1,2].

With current climateconditions, the developed characterization factors (CFs) to the midpoint greenwater scarcity

LCA impact category (ranging from 0.01 to 1 mm/mmeqor ) for both interfaces at 0.5 degrees global domainshows

high variability, mostly in the northern hemisphere. Thismeans that thishemisphere already experiences reduction

of green water flows recycled to the atmosphere,potentially affecting regional rainfall levels to maintain agricul-

ture andforestry. In addition, some regions of the northern hemisphere alreadyexperience disturbances in the

production of surface blue water.

Thisstudy is devoted to evaluate the changes in the green water scarcity CFs for afuture climate projections down-

scaled to Portugal from the CMIP5 earth systemmodelMPI-ESM, using theWeather Research and Forecastingmodel.

The futureclimate the Representative Concentration Pathway RCP 8.5 scenario has beenadopted. RCP8.5 was devel-

oped in the assumption that the greenhouse gasemissions and concentrations will considerably increase over time,

leading to aradiative forcing of 8.5Wm−2 at the end of the century (2100).This scenario is considered by the scientific

community to reflect the worstset of expectations with the most onerous impacts. Precipitation levels willdecrease

around 1 to 5 mm/day in Portugal (mainly during Spring and Autumn) ina future climate. Green ET depends di-

rectly on precipitation,therefore, the effective mean annual green ET decreases under future climate,leading to

perturbations to both interfaces under study.

The green water scarcity CFs, for bothinterfaces show high variability under future climate. These changes in the

CFs allow to the waterfocused-LCA methodology, assessing the actual and future magnitude of potentialimpacts re-

lated to green water. The results show that green water availabilitywill be decreased under future climate, increas-

ing disturbances in the productionof surface blue water, and reducing greenwater flowsrecycled to atmosphere. In

this sense, somemeasures to increase thesoil water holding capacity, protecting greenwater required to agriculture

andforestry activities, should be applied. For example, the use of organicmulchincreases the level of organicmatter

in the soil, which results in theincrease of the water holding capacity, due to the affinity of organic matterfor water.

Also, rainwater harvesting in farms dams for livestock watering andcrops irrigation is of particular relevance in

arid and semi-arid regions, which are prone to droughts.
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Regional Climate Trends: analysis of the temperature and
precipitation measured in the last 100 years in the Abruzzo

Region (Central Italy)

Dr. Eleonora Aruffo (DISPUTER-University ’G. d’Annunzio’ of Chieti-Pescara), Dr. Piero Di Carlo (DISPUTER-University ’G.

d’Annunzio’ of Chieti-Pescara)

Climate change is a global problem, therefore most of the analyses are focused on averaged data that cover all the

globe. Although these studies give a global picture of the observed changes, there is an increase request of studies

at regional scale to understand the differences between what observed locally and what reported at global scale.

Moreover, the analysis of the climate trends at regional scale can be important to develop a climate plan tuned with

local characteristics and issues.

The Abruzzo region is in central Italy with an area of 10794 km² and includes high mountains, big valleys, hills and

the sea side on the Adriatic coast. Since the beginning of the twentieth century temperature and precipitation have

been recorded in several sites to cover geographically all the Abruzzo region by the National Hydrographic Service.

Here we report the analysis of about 100 years of observations to understand the regional climate trends in an

area with a very heterogeneous orography. In our analysis, we used the monthly mean minimum and maximum

temperature. The temperature time series of about twenty stations in Abruzzo region have been homogenized by

the HOMER software (European COST Action ES0601; Mestre et al., 2013): different trends of the temperature as

function of the time will be showed, depending on the average period analysed. These trends will be compared

with those observed on global scale and on the north hemisphere. We will show the difference between the maxi-

mum and the minimum temperature trends in the last century, analysing also the seasonal tendency. The regional

trends reflect the well know global tendency showing an increase in the temperature values in the last centuries

(IPCC Fifth report, AR5). The Mediterranean Sea surface temperature (SST) is warming by 0.35 C per decade and it

is significantly affected by atmospheric temperature (R= 98%) (Shaltout et al.,2014) with effect on meteorological

events such as the formation and intensification of tornadic supercell over the Mediterranean: tornado intensifica-

tion, as suggested by Miglietti et al. (2017), is facilitated by a warm SST anomaly. In our analysis, the links between

climate trends and some economic indicators such as the tourism activities will be illustrated.
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Technological characterization and life cycle assessment of a
new polyurethane coating from polyester binders containing

2,5-furandicarboxylic acid

Mrs. nelly garcia (Lund University), Prof. Stefano Turri (Politecnico di Milano), Prof. Pal Borjesson (Lund University)

Oneof the emerging topics inmodernpolyurethane (PU) technology is the exploitation ofmonomers andmacromers

from renewable resources to improve the environmental sustainability while preserving their excellent technical

performances. PU coatings are obtained by the stoichiometrically balanced mixture and crosslinking of polyols

(polyether and frequently polyester oligomers) with polyisocyanates. Polyester (PE) polyols are the largest fraction

in the composition of PU coating materials. They are made from aliphatic as well as aromatic diacids and hydroxy

functionalmonomers. Within aromatic acids, 2,5-furandicarboxylic acid (FDCA) is a “new” bio-based building block

with a unique structure that is attracting great interest. Most of the studies concerning FDCA-based PE are about

thermoplastics, but there is a lack of information in the literature about polyester copolymers based on FDCA as pre-

cursors for PU coatings. Moreover, there is a lack of LCA studies on PE/FDCA productionswhere just a very few envi-

ronmental burdens are included. Based on this, the main objective was the development and environmental study

of a new class of polyester binder based on FDCA suitable as precursors of PU coating materials. This strategy for

this new 100%bio-based structure initially involved the selection and copolymerization of four differentmonomers

(available from modern biorefinery downstreams) such as glycerine, 1,3-propanediol, 2,5-furandicarboxylic acid

and succinic acid. The selection of all monomers was according to their functional role and available data from lit-

erature for the environmental study. This new structure was benchmarked against 75% bio-based and fossil-based

PE binders. Successively, the obtained polyesters were crosslinked with a conventional polyisocyanate to obtain

the corresponding PU coatings. Their technological performances were evaluated, especially for FDCA-based PU

coating. The results obtained in the technological evaluation showed a stiffer FDCA-based PU coating and a more

hydrophilic character leading to a better adhesion compared to the other coatings. A possible application is in the

field of coil coating and automotive as intermediate layers or primers where a high adhesion of the material and

recoatability are required. In addition, the evaluation of the total impact of greenhouse gas emissions (GHG) and

the total non-renewable energy use (NREU) of all the obtained PEs by the Life Cycle Assessment (LCA) were included

on the basis of a cradle-to-gate approach with the idea to observe the total impact of our new developed materials,

specially the FDCA production process starting from sugar beet (primary data) to obtain the new PE binder. This

study focuses on the ‘Cumulative Energy Demand’ method, which covers the impact category of non-renewable

energy use (NREU) including fossil and nuclear energy and the ‘Greenhouse Gas Protocol (GGP)’ method, which

covers the impact category of GHG emissions. The results showed a very noteworthy reduction in terms of GHG

emissions (-36% and -79%) and a noticeable reduction impact in terms of NREU (-38% and -60%) compared to 75%

bio-based and fossil-based PE binders respectively. Moreover, a sensitivity analysis regarding sugar production

from beet cultivation was developed through different LCA calculation allocations such as economic and energy

and no remarkable differences were observed between them.

Keywords: life cycle assessment, 2,5-furandicarboxylic, bio-based monomers, bio-based polyester, polyurethane

coating.
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Vulnerability of rice farmers to pressure of climate change and
the agricultural market in Benue State, Nigeria.

Mr. Fanen Terdoo (University of Reading), Dr. Giuseppe Feola (University of Reading)

Rice production in Nigeria is vulnerable to combined climate change and agricultural market dynamics. Yet, the

experiences and adaptive practices of local rice farmers have been scarcely considered in the development of cli-

mate change and agricultural policies in the country. We conducted 62 face-to-face interviews with small-and large-

holding rice producers in three different local government areas in Benue State, Nigeria. By applying the Vulner-

ability Scoping Diagram, this dataset enables us to assess the components of rice farmers’ differentiated exposure,

sensitivity and adaptive capacity. Wefind that farmers engage in a range of adaptive responses, which include plant-

ing early maturing, high yielding and drought resistant varieties; applying local water control techniques such as

digging of ridges or dykes as well as construction of water channel; planting varieties that are highly demanded on

the market; avoiding floods or droughts susceptible rice fields or areas; regular visits to rice farms; entering asso-

ciations such as farming and marketing programmes; adapting the timing of crop selling to achieve higher prices.

We also find that combinations of these measures may be costs effective, and that, in the absence of government

supports to local producers, they are often easier to implement than investments in structural measures aimed at

reducing exposure or sensitivity to the effects of climate change and markets. This study confirms the strategic im-

portance of understanding local farmers’ perspectives and adaptation strategies. Such understanding can increase

the effectiveness of policies aimed at enhancing resilience of rice value chains to the pressures of climate change

and markets in low income regions.
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An Economic Assessment of Hydrogen Energy Production in
Norway and the Context of UN SDG

Mrs. Mahdis Moradi (NTNU: Norwegian University of Science and Technology), Prof. John E Hermansen (NTNU: Norwegian

University of Science and Technology)

United Nation’s Sustainable Development Goals (SDGs) target is to develop a society which is not only economically

prosperous but also socially inclusive, environmentally sustainable and well governed. The global attempt to pro-

tect the environment against economic growth, global warming and recent oil crisis which increased the demand

for more secure energy, is a great incentive to shift to renewable energies. One of the problems associated with

renewable energies is intermittency. Renewable energy-based hydrogen systems appear to be an interesting solu-

tion. Hydrogen energy is a secondary energy carrier that can be produced from different types of resources, both

renewables such as hydro, solar, wind, geothermal energies and biomass, as well as non-renewables like natural

gas, coal, nuclear energy and from municipal waste. Norway is rich in natural resources and has a great potential

in producing renewable energies. The main intention is to become a low or even zero emission society. There-

fore, hydrogen energy is expected to become an important part of the energy system and play a significant role in

transition to green fuels in the near future. In order to have a better understanding of the best usage of the hydro-

gen energy, socioeconomic analyses are carried out in this paper. Both qualitative and quantitative data collection

methods are being used. The cost benefit analysis of hydrogen energy production in Norway which is presented in

this paper is useful to figure out how Norway can create competitive advantage by adding hydrogen energy to their

energy system. This quantitative approach is used to identify all the negative impacts (costs) and positive impacts

(benefits) related to each option under consideration required for a cost benefit analysis. Qualitative approach is

used for literature reviews and interviews. Results provide knowledge about the issues related to environmental,

social and economic sustainability of hydrogen energy and its future perspectives. Therefore, this research can

help policy-makers make better decisions for utilizing green sources of energies. Findings demonstrate that hydro-

gen can be an economically feasible product. It is concluded that Norway not only gains economic benefit from

hydrogen energy production but also reduces negative environmental externalities.

Keywords: Hydrogen Energy, Sustainability, Green Energy Resources
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Comparison of land use efficiencies of different transportation
energy systems

Dr. Ville Uusitalo (Lappeenranta University of Technology), Mrs. Maija Leino (Lappeenranta University of Technology), Ms. Anna

Claudelin (Lappeenranta University of Technology), Mr. Jani Sillman (Lappeenranta University of Technology)

Approximately 14% of global greenhouse gas emissions are released directly by the transportation sector especially

due to the use of fossil petrol and diesel. This has led to increased production and development of renewable trans-

portation energy systems. Based on the planetary boundary framework presented by Rockström et al. (2009) and

Steffen et al. (2012) in addition to global warming impacts (GWP) earth functions are facings major challenges re-

lated to land system change, biosphere integrity and biochemical flows. In order to find more sustainable trans-

portation energy production options also these impacts should be taken into account. The aim of this research is to

use life cycle assessment (LCA) methodology to evaluate land use (LU) efficiency of four potential renewable trans-

portation energy production systems. The goal is to calculate how many kilometers of passenger car drive can be

produced by using one hectare of land. The chosen renewable transportation energy pathways are: 1) diesel pro-

duction from palm oil, 2) ethanol production from sugarcane, 3) electricity production by solar and wind power

and 4) methane production using carbon dioxide and renewable hydrogen produced by renewable electricity. The

data for LCAmodel is collected from literature and databases. The research focuses on direct LU but infrastructure

requirements are also included in the model. This research gives important and comparative information for some

of the most potential renewable transportation energy production pathways. There is already a plenty of research

related to global warming impacts of these systems but less knowledge on LU efficiency. Similar approach have

already been used by Uusitalo et al. (2017) but the research was carried out only for electricity and biomass based

fuels in the boreal climate zone. Based on the research electricity use is far more efficient than fuel production

in terms of LU. However biomass productivity is much lower in the boreal climate zone than in more temperate

climate zones. LU efficiency is a highly important factor because it has impact also e.g. to climate change and bio-

diversity loss. In addition to LU efficiency the type and service provided by land area needed for the process is also

important.

Key words: Land use, LCA, transportation, electricity, diesel
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Energy Performing Contract as an additional tool to improve the
sustainability policies (for Higher Education Institution)

Prof. Dirk Franco (University Hasselt/University College PXL), Ms. Marijke Maes (University College PXL), Mr. Lieven Vanstraelen

(Energinvest), Mr. Miquel Casas (Energinvest), Ms. Marleen Schepers (University College PXL)

A range of actors is becoming more interested in broader strategic approaches to sustainability. Recently we have

seen a bundling of the “environmentally sustainable development” (Brundtland 1987), with the millennium goals

(2000) into the Sustainable Development Goals (SDG) (2015). These SDG offer a tool to not only combine overall and

particular targets, but facilitate also the combination with societal benefits as increased health and wellbeing. The

reduction of energy consumption togetherwith the use ofmore renewable energy, in order decrease greenhouse gas

emissions is a priority on the climate agenda. It soon became apparent that even building professionals often lacked

specific knowledge and insights and that the implementation of energy efficiency (EE) projects on existing building

stock will not be a top priority if not accompanied by new business models like, for instance, Energy Performance

Contracting (EPC). The PXL University College, as higher education institutions (HEI) are often seen as an important

player in Sustainable Development (SD), wants to be active in the advancements in SD implementation. The PXL

organises a customized postgraduate Energy Efficiency Services (PG EES) (new technical insights and new business

models). Based on the philosophy to apply the good practices that are being taught in the PG EES to their own

buildings the PXL initiated an Energy Quickscans (EQS) project in order to assess the potential for energy savings. As

at the PXL-tech campus, the concept of a living lab for all occupants is being applied and sustainability is integrated

in the policy these buildings are chosen as a test case. The EQShighlight the potential onheating, ventilation, cooling,

lighting and insulation on the outer shell. The recommendations are described based on a base case (33,66% energy

savings) and an enhanced case (45,94 % energy savings). The determination of the perimeter of the investment

and different scenarios are described. The duration of the EPC contract (including qualitative maintance) in view

of the financial scheme versus the total investment are reported. The development of a financial plan and the

evaluation of the financial viability of the EPC project will be discussed bymeans ofNet present value (NPV), Internal

rate of return (IRR), Payback time (PBT), Discounted payback time (DPBT). We can conclude that the analyzes and

comparisons with reference cases show that the potential energy savings are realistic and that the Energy Services

Company market must be able to achieve these objectives. The choice of the specific scenario will ultimately be

determined by the PXL ambition, its vision, the objectives (in terms of costs, energy and CO2) and the limitations of

PXL. EE projects often generate also Non Energy Benefits (NEB) such as better image and improved comfort (more

stable temperatures, which can stimulate less absenteeism, more creativity for all occupants of the building) in

addition to societal benefits. As this project facilitates further knowledge exchange, the PXL-Tech campus as living

lab environment makes this the ideal pilot, which can then be rolled out in other high-energy buildings in the PXL.

Key words Energy Efficiency Services, ESCO, Living Lab, Education for Sustainable Development, SDG’s
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Engaging Local Stakeholders in co-creation of Renewable Energy
Communities

Dr. Rita Lopes (CENSE – Center for Environmental and Sustainability Research NOVA School of Science and Technology NOVA

University Lisbon), Mr. Luís Cachinho (CENSE – Center for Environmental and Sustainability Research NOVA School of Science and

Technology NOVA University Lisbon), Prof. Júlia Seixas (CENSE – Center for Environmental and Sustainability Research NOVA

School of Science and Technology NOVA University Lisbon), Dr. Joao Pedro Gouveia (CENSE – Center for Environmental and

Sustainability Research NOVA School of Science and Technology NOVA University Lisbon)

Greenhouse gases reduction and mitigation of climate change consequences have been motivating countries to de-

velop policies and tools that encourage the use of renewable energy sources, by making them more accessible. In

several countries, communities have been promoting initiatives, known as “renewable energy communities” (REC),

consisting of the development of renewable energy projects lead by a group of people sharing the same geographic

location, as well as overall costs and benefits. In this work, we use a village located in Alentejo region (S. Luis), Por-

tugal to identify and analyse the factors that may lead to, or become obstacles to the implementation of renewable

energy communities, focusing on solar photovoltaic projects. Southern Iberian Peninsula, and within it, the case

study has one of the highest levels of global horizontal irradiation in Europe, with a high number of hours of day-

light (2200 to 3000h in Iberian Peninsula) and high daily solar insolation (around 5000 W/m2/day). We assessed the

potential for the production of photovoltaic solar energy in S. Luis based on the physical characteristics of the region

and land use scenarios. An eligible area ranging between 762ha and 74ha was obtained, resulting in a production

potential between 355GWh and 35GWh. Having this potential into account, a process involving local stakehold-

erswas implemented, in order to understand the main benefits and obstacles to the creation of a renewable energy

community in S. Luis. To achieve this, (i) a set of exploratory interviews with local stakeholders took place, in order

to trace the socioeconomic profile for the inhabitants of S. Luis, as well as their individual perceptions on a renew-

able energy community and also (ii) aworkshopwith local key-stakeholders, allowing a broad discussion about the

group perception of a cost-effective renewable energy community in S. Luis. Themajority of the interviewed people

stated that they could identify themselves with the vision of turning S. Luis into a renewable energy community by

2030. The main recognized benefits include mainly economic/financial reasons, such as obtaining electricity at a

lower cost, and sociocultural ones such as the community’s empowerment. The main identified obstacles are also

economic/financial ones, namely the high investment costs or high payback periods, and sociocultural, such as the

lack of community spirit. Institutional obstacles like excessive bureaucracy were also identified. The workshop al-

lowed a broader discussionwhile reassured the individual benefits and obstacles, and emphasized that a RECwould

enhance the village’s cohesion and empowerment, notwithstanding recognizing a lack of willingness to be involved,

the associated investment costs, and technical and institutional obstacles related to the creation and management

of a community network. This work suggests that renewable energy communities might have a strong potential in

the future, leading an energy transition that allows the access to energy in a more decentralized way allowing the

engagement of local stakeholders in the process.
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Evaluating the Greenhouse Gas Emissions of the Ontario Craft
Beer Industry: An Assessment of the Challenges and Benefits of

Greenhouse Gas Accounting

Ms. Rachel Shin (Ryerson), Dr. Cory Searcy (Ryerson University), Dr. Oguz Morali (Ryerson University)

Beer is the fifth most consumed beverage in the world, and its consumption is growing globally. Beer Life Cycle

Assessment studies have identified the greatest sources of greenhouse gas emissions (GHGs) along beer’s value

chain, but studies in an Ontario, Canada and small (craft) brewer context are lacking. Furthermore, although

direct carbon taxation does not yet apply to Ontario craft breweries, volatility of GHGs along craft brewers’

supply chains impact their economic and environmental sustainability. The goal of this case study research

was to understand the main GHG sources along a craft brewery’s value chain in Ontario, Canada. This study

also examined how the case company’s GHGs are impacted by internal and external variables. Lastly, this study

took note of the benefits and challenges associated with GHG accounting from a craft brewery (Small-Medium

Enterprise) perspective. This study used greenhouse gas accounting procedures aligned with the Greenhouse

Gas Protocol Standards. Direct and indirect GHGs of a craft brewery was investigated using case company

(primary) data, and emission factors and global warming potentials (secondary data). Greenhouse gas emissions

were reported in carbon dioxide equivalents (CO2e) using 2016 as a base year. Scenario analysis was used to

determine the impact of uncertain future environments and alternate decision-making on the case company’s 2016

GHGs. Specifically, the case company’s choice of packaging (glass bottles versus aluminum cans) and production

volume (based on industry growth) were manipulated under primary, intermediate, and advanced projected

future scenarios. These scenarios were chosen to maximize the practical usefulness of the analysis. The results

found that the case company’s scope 3 GHGs (indirect) account for 46% of total value chain emissions, while

scope 2 GHGs (indirect) account for 39%, and scope 1 GHGs (direct) account for 15% of the total. The results

suggest upstream (i.e. supplier) and downstream GHGs account for the majority of total GHGs. This study also

found that scope 1 and 2 emissions are fairly simple to calculate, but scope 3 emissions are very challenging

due to a reliance on secondary data. Secondary data is time-consuming to collect, and can be difficult to find,

which presents a barrier to craft breweries. This study concludes that GHG accounting combined with scenario

analysis is a valuable strategy to establish a GHG baseline, and to mitigate GHGs under craft brewery projected

future scenarios. The combination of these two tools allows craft breweries to identify key GHG hot spots

and form decisions to reduce GHGs in the present and under potential future circumstances. However, GHG ac-

counting and scenario analysis are difficult to execute for an organizationwith limited financial and human capital.

Keywords— craft brewery, greenhouse gas accounting, greenhouse gas emissions, scenario analysis.
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How effective and ambitious are city climate mitigation targets?
A review of the Portuguese local energy action plans

Dr. Sofia Simoes (CENSE – Center for Environmental and Sustainability Research, NOVA School of Science and Technology, NOVA

University Lisbon), Ms. Cátia Mesnier (CENSE, Center for Environmental and Sustainability Research, Departamento de Ciências e

Engenharia do Ambiente, Faculdade de Ciências e Tecnologia, Universidade NOVA de Lisboa, Campus da Caparica, 2829-516

Caparica, Portugal)

An estimated 55% of the world’s population currently lives in urban settlements, and this share will increase to 60%

in 2030 according to United Nations projections. Cities consume 78% of the world’s energy and are responsible for

more than 60% of global CO2 emissions. Following governments commitments to respond to the threat of climate

change, the role of cities is gaining prominence worldwide. Several city-led initiatives, such as the EU Covenant

of Mayors Pact (CoM), the UN Compact of Mayors, or the C40 Cities Climate leadership group, commit to lead their

partner cities towards sustainable development achievements, low carbon future design and improved quality of

life of their citizens. But how effective and ambitious are in fact cities’ voluntary GHG mitigation commitments?

In this paper we analysed all the available Portuguese local Sustainable Energy Action Plans (SEAP) to assess their

relevance for national mitigation and renewable energy sources objectives. We reviewed 108 SEAPs implemented

until June 2017 regarding their territorial and population coverage, mitigation and renewable energy targets and

the necessary investment. Several indicators were developed allowing comparison of plans. The analysed SEAP

cover 58% of the Portuguese population, including two of the larges cities in the country, but only correspond to

32% of the country’s territory. We conclude that the defined 2020 city mitigation targets in the studied SEAP foresee

a reduction of CO2e emissions of each municipality between 20% and 58% compared to the value of the respective

reference years. In total terms, the cities’ 2020 GHG emission mitigation ambitions are of circa 6.0 MtCO2e, which

corresponds to 21% of the total national GHG emission reduction target for 2020 of 28 MtCO2e according to the Na-

tional Program for Climate Change 2020/2030 (PNAC). The most representative economic sectors in terms of city’s

mitigation effort are transport (40% of the total 6.0 MtCO2e SEAP mitigation effort in 2020), the residential sector

(28%) and services sectors (11%). The investment needs reported by the cities as necessary for the implementation

of the variousmitigationmeasures by 2020 totals € 7 000million. On average, 67% of the total funding required will

be dependent on external funding to the City Councils. It was concluded that the mitigation measures in the SEAP

are very similar across cities and some are rather generic in their description (e.g. “sustainablewatermanagement”,

“improved transport network”, “urban rehabilitation and improved accessibility”). The repetition of similar mea-

sures in the plans might indicate that the specific municipalities’ context is not being considered enough. Because

of the vagueness of some measures, their repetition, and since most of the necessary investment is from outside

the City budget control, the effectiveness of the plans may be hampered, resulting in a more modest GHG reduction

than ambitioned. We conclude that more capacity building of the plan developers is necessary, as well as some

articulation with national mitigation efforts to increase effectiveness of the city plans.

Keywords: Climate change, GHG mitigation, local climate plans, Covenant of Mayors, SEAP, cities

74



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Modeling the Adoption of Sea Water Air Conditioning in the
Caribbean

Mrs. Jessica Arias-Gaviria (Universidad Nacional de Colombia, Sede Medellín), Dr. Santiago Arango-aramburo (Universidad

Nacional de Colombia, Sede Medellín), Dr. Erik Larsen (Aarhus University)

Small islands in the Caribbean face many challenges related to sustainability. For instance, they need to improve

energy security and at the same time reduce fossil fuel dependence; they need to guarantee economic growth and

fresh water and food supply, ideally with minimum impact in natural resources. Deep ocean water (DOW) is a re-

newable resource that can provide cooling services, electricity, freshwater and nutrients for food production. Given

this, the use of DOW is emerging as an alternative to the sustainability challenges of the Caribbean. One of the most

mature DOW technologies is Seawater Air Conditioning (SWAC), which uses cold DOW to provide air conditioning

(AC) to a set of buildings through a cooling district. By replacing traditional ACwith SWAC, a building could increase

its efficiency about 80% and could eliminate the use of fossil fuel for AC generation, which in the long term repre-

sents a lower cost than traditional AC. Despite the advantages, the adoption of SWAC in the world, and especially

in the Caribbean, is limited. The main reasons are the preliminary stages of SWAC technology, high investment

costs, and uncertainty in environmental impacts. The adoption of SWAC is strategic for a sustainable development

in the Caribbean, given that it could drive the adoption of other less-mature DOW technologies such as ocean ther-

mal energy (OTEC). Thus, this study aims to understand the dynamics of SWAC adoption and to identify actions

and policies that could accelerate SWAC deployment in the Caribbean. We developed a system dynamics model for

SWAC adoption, based on the Bass diffusion model for new technologies. The model has three sub-models: DOW

supply, demand for AC, and acceptance of SWAC. The integrated model constitutes a tool for testing scenarios and

policy incentives. We simulated a business-as-usual (BAU) scenario and performed a sensitivity analysis to validate

the model’s behavior. With the validated model, we tested the effectiveness of different incentives to increase the

installed capacity of DOW supply infrastructure and installed capacity of SWAC in buildings. Simulations show that,

similar to other renewables, the adoption of SWAC follows an S-shaped path. Despite the high investment costs the

profitability is not a limitation to adopt, since SWAC has a lower levelized cost of energy (LCOE) than traditional AC.

A SWAC network provides AC to several buildings, thus the construction of the first system needs to guarantee a

minimum AC demand (threshold capacity) to be economically feasible. We found that the main limitation to SWAC

adoption is the low technology acceptance, necessary to reach such threshold capacity. Policymakers should de-

sign incentives to increase acceptance and reach the threshold capacity, instead of providing incentives to decrease

costs, such as tax exceptions. The most effective action to reach 100% acceptance in the Caribbean before 2050 is

subsidizing the construction of the first DOW extraction pipeline, and forcing all new buildings to connect to the

SWAC district.

Keywords:Caribbean; cooling district; deep ocean water; technology adoption; OTEC;
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Ranking technical options as a means to foster more sustainable
energy use in public buildings

Dr. Joao Pedro Gouveia (CENSE – Center for Environmental and Sustainability Research, Department of Science and Environmental

Engineering, Faculty of Science and Technology, Universidade Nova de Lisboa), Dr. Sofia Simoes (CENSE – Center for Environmental

and Sustainability Research, Department of Science and Environmental Engineering, Faculty of Science and Technology,

Universidade Nova de Lisboa), Mr. Adam Bábic (REGEA – North-West Croatia Regional Energy Agency), Dr. Monica Salvia

(CNR-IMAA – Institute of Methodologies for Environmental Analysis – National Research Council of Italy), Dr. Norberto Fueyo

(Fluid Mechanics Group - School of Engineering and Architecture, University of Zaragoza), Dr. Carmelina Cosmi (CNR-IMAA –

Institute of Methodologies for Environmental Analysis – National Research Council of Italy), Ms. Kiki Papadopoulou (CRES – Centre

for Renewable Energy Sources and Saving), Dr. Antonio Gomez (Fluid Mechanics Group - School of Engineering and Architecture,

University of Zaragoza), Dr. Maria Herrando (Fluid Mechanics Group - School of Engineering and Architecture, University of

Zaragoza), Ms. Elena Taxeri (CRES – Centre for Renewable Energy Sources and Saving), Dr. Filomena Pietrapertosa (CNR-IMAA –

Institute of Methodologies for Environmental Analysis – National Research Council of Italy), Mr. Karlo Rajic (REGEA – North-West

Croatia Regional Energy Agency), Dr. Monica Proto (CNR-IMAA – Institute of Methodologies for Environmental Analysis – National

Research Council of Italy), Mr. Michele Giordano (SEL – Lucanian Energy Society), Mr. Giuliano Sarricchio (SEL – Lucanian Energy

Society)

Energy dependence and an increasing concern with climate change are currently major challenges faced by Euro-

pean Union (EU) countries. Implementing Energy Efficiency (EE) measures and Renewable Energy Sources (RES)

are privileged approaches to contribute to reduce both EU energy consumption and climate vulnerability while

contributing to implement the Sustainable Development Goals 7 - Affordable and clean energy and 11 - Make cities

and human settlements inclusive, safe, resilient and sustainable. However, the implementation of EE measures and

RES options in Municipal Public Buildings (MPBs) is hampered not only by a general lack of financial resources, but

also by an insufficient knowledge of public authorities on the buildings’ features and consumption, as well as on

the potentially most effective options to improve their energy performance. One of the challenges for making the

public building sector more sustainable is to be able to develop solutions adapted to various regional contexts, level

of urbanization of the area, availability of energy resources and types of buildings. Moreover, publics buildings

with different usage, (i.e. swimming pools, health centres, sports centre, schools, office buildings) have associated

different energy services (e.g. space heating and cooling, water heating, lighting, other electric equipment) and

consumption profiles. Public authorities have to manage varied building stocks and thus need to enhance their

institutional capacity in the field of EE and use of RES to contribute to the Energy Performance of Buildings and the

Energy Efficiency EU Directives. The PrioritEE project, funded by the Interreg MED programme, aims at strength-

ening the capacities of public administrations in selecting and implementing efficient and cost-effective energy

solutions in their public building stock. This work describes the Excel based Decision Support Tool (DST) under de-

velopment for the ranking and selection of measures for improving EE and increasing RES adoption in MPBs. The

tool is being co-developed, validated and tested by local public authorities and professional institutions from five

country pilots with the aim of reducing energy consumption and prioritize EE investments. The pilots are located

in regions with significant climatic differences: Potenza, Italy (HDD=1762); Leziria do Tejo, Portugal (HDD=893);

Teruel, Spain (HDD=1725); West Macedonia, Greece (2508) and Karlovac, Croatia (2364); allowing to test the DST

in different European contexts. A comprehensive set of key performance indicators is an integral part of the DST

and will be used to compare different scenarios of interventions and monitor energy consumption, assessing the

effects of the proposed strategies. The DST components, namely its main features (e.g. analytical database), build-

ing typologies and energy services addressed, as well as the results obtained to over 100 MPBs within the five pilot
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regions will be discussed as a ranking per investment (total, per user, per m2, payback period), and energy savings

(total, per user, per m2), among others. Moreover, a focus on how results are being used by local public authorities

will be presented, evaluating the DST transferability to other countries, cities and regions.
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The Geochemistry of Natural Hydrogen Formation

Dr. Corinne Arrouvel (UFSCar/CCTS/DFQM and UFRJ/IQ), Dr. Alain Prinzhofer (GEO4U)

Hydrogen is a promising substitute fuel to petrol and ethanol, especially for transport industry. Indeed, H2 fuel

cells and generators are technologies producing energy with zero carbon emission, the sub-product being water.

Emerging energy-based hydrogen systems have not received investment by governments and entrepreneurs

because of the high financial and environmental cost of synthesizing hydrogen, polluting when the precursors are

methane or ethanol. However, with the recent discoveries of natural hydrogen sources, the humankind can use

hydrogen as carbon-free renewable energy with a drastically lower cost to exploit it. The community in the village

of Bourakebougou in Mali [1] is the first to produce natural hydrogen though the PETROMA company.

However, the origin and formation of natural hydrogen on Earth remain poorly understood since its discovery.

Recent researches indicated that there are natural hydrogen sources in Brazil [2] and it becomes crucial to better

understand the formation of hydrogen and its storage in order to invest in green technologies based on hydro-

gen. Some controversial hypotheses have been formulated to explain the natural hydrogen formation, as primitive

hydrogen in the centre of Earth, in mantle rocks [3,4] and/or in the terrestrial crust.

In this study, we will review the possible routes for H2 formation and we propose new chemical reactions based on

simulation and geological data observations. The calculations are made using ab initio methods in VASP package

[5], including chemical potential approaches to predict the direction of the reactions as a function of temperature

and partial pressures. Among the reactions, we show the favourable reactions from iron oxide precursors:

α-Fe2O3 + 4 H2S → 2 FeS2 + 3 H2O + 2 H2 (1)

Fe3O4 + 6 H2S → 3 FeS2 + 4 H2O + 2 H2 (2)

From all the hypotheses, we highlight a clear link with the iron cycle, H2S, water and pyrite FeS2 formation. H2

synthesis involves oxido-reduction reactions and it can be also linked to the life cycle from its origin. Other gases

have been identified both in ophiolitic deposits and continental crust such as CH4, N2, He. Therefore, knowing the

geology of the crust and the chemical reactions is a useful indicator for the search of hydrogen.

A key ecological issue is to use natural hydrogen for fuel cell vehicles which will become in addition highly

competitive in the transportation market.

[1] http://africa-me.com/hydrogen-power-in-mali/

[2] Alain Prinzhofer and Eric Deville. Hydrogène naturel. La prochaine révolution énergétique ?, Ed. Belin, 2015.

[3] Deville, E.; Prinzhofer, A. Chemical Geology 2016, 440, 139.
[4] Vacquand, C.; Prinzhofer, A.; Deville, E. Geochimica Et Cosmochimica Acta 2010, 74, A1068.
[5] G. Kresse and J. Furthmüller. Efficient iterative schemes for ab initio total-energy calculations using a plane-wave

basis set. Phys. Rev. B, 54:11169, 1996.
Acknowledgment: The author would like to thank Hervé Toulhoat for fruitful discussions. CA thanks CNPq for

post-doctoral fellowship at the UFRJ.
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A reflection on integrating corporate sustainability and
environmental management principles in SMEs in Uganda, India

and Nepal

Ms. Haley Knudson (NTNU: Norwegian University of Science and Technology. Deparment of Industrial Economics and Technology

Management), Prof. Annik Magerholm Fet (NTNU: Norwegian University of Science and Technology)

Sustainable development depends on the integration of sustainable perspectives and processes into the global econ-

omy. SMEs make up a significant portion of the industrial and commercial activities in developing countries, and

therefore will drive a sustainable transition. Normative prescriptions of corporate sustainability strategy, however,

do not often translate easily to the economic, environmental, social and cultural contexts of such developing coun-

try SMEs. Through a project co-funded by the Erasmus+ Program of the EU, three European Universities, NTNU –

The Norwegian University of Science and Technology, Delft University of Technology and Instituto Superior Técnico

(University of Lisbon) are working with seven universities in India, Nepal and Uganda, to develop training material

for local SMEs in sustainability and environmental management. The CapSEM Project – Capacity building in Sus-

tainability and Environmental Management, is designed to facilitate the exchange of knowledge between partners

of European, Indian, Nepalese and Ugandan universities. This abstract provides a reflection on the co-development

and application of training programs for selected case companies in the local economies of consortium members

– an ongoing process, as of March 2018. European project partners are now working to utilize existing experience

and resources to guide developing country partners in the creation of their own material and teaching strategies.

Case companies have been selected by each partner, and include a collection of industries and associations sepa-

rated widely across sectors andmaturity levels, ranging from an informal association of plastic recyclers and waste

water management companies in Mumbai, to a public telecom company and renewable energy SME in Nepal, to

crocodile and fish farms, tea processors and a large pharmaceutical company in Uganda. In its planning stage, this

part of the project was not foreseen to address companies from such an array of sectors and sophistications. The

consortium initially worked to find a sectoral focus, but pinpointing one has proven difficult in the project time-

frame. Such would also severely limit the impact and applicability of training in local contexts. Reflectively, this is

a weakness in project design, which can be related to over simplification in the expected application of normalized

business models and training strategies. Case companies have formed as a response to specific challenges or needs

that do not match, in most cases, those at the forefront of European society today. With over a year and a half left to

conduct the project, the consortium is now working to develop programs that better address the cultural, societal,

economic and environmental needs of the case companies. Local industry best practice and case study methods

are being applied across the project’s four ‘knowledge levels’ of sustainability and environmental management – 1)

process levelmethods, 2) product levelmethods, 3) organizationalmethods, and 4) systems levelmethods – grouped

for the systematic design and uptake of training material. Although a more intensive and rigorous process than ini-

tially planned, these methods will be adapted to the specific local sectors for teaching. The training phase will start

in March 2018, and reflective results of these activities will be presented at the conference.

Corporate sustainability, environmental management, capacity building, corporate training and development
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AN INCREMENTAL REDUCTION OF ENTERPRISE
UNSUSTAINABILITY BY MANAGEMENT SYSTEMS

Prof. Eglė Staniškienė (Kaunas University of Technology), Prof. Jurgis Staniškis (Kaunas University of Technology)

Background context. The concept and the word “sustainability” in relation to industrial processes and products has

been so heavily overused, with too many different meanings applied to it. Sustainability takes much more than

simple problem-solving or some improvements in the existing consumption and production system. It needs a dis-

continuous leap from the existing level of actions leading to transformations where the reality changes its form. Re-

search argument. Even reducing unsustainability is not the same as creating sustainability, it is still makes great

sense to prevent and remove the causes and sources of unsustainability but at the same time it should be recognized

that this is just attacking the symptoms. In this context, reduction of unsustainability of industrial development

may be considered as a process of continuous improvement of environmental, economic and social performance

in industry. Such approach allows specialists to identify particular process performance parameters that could be

controlled and managed. Integration of sustainability management into the overall business planning is very im-

portant aspect to be tackled because efficiency of management systems largely depends on connections between

themanagement systems and strategic/ financial decisionmaking. Enterprises often lack explicit information about

their activities, particularly reliable quantitative information on technological processes and various sustainability

aspects. Moreover, the existing data information is seldom systematized in a suitable form for effective decision

making. Aim. The main research goal was to develop the theoretical background, the structure and performance

evaluation of two type management systems (single-loop and cascade), reducing industrial enterprise unsustain-

ability by incremental innovations.Method. The research method was based on the performance analysis of more

than 100 resources efficient and cleaner production incremental innovations implemented in industrial compa-

nies in the period 1996-2016. The performance of two type management systems was evaluated according three

dimensions of sustainability: economic, environmental and social. Results. To ensure effective decision making

aimed at reduction of performance unsustainability, a cascade performance management system based on three

hierarchical levels (process, activity and strategic decision making) was recommended for use in enterprises be-

cause it ensures involvement of decision makers at all management levels and enables effective decision making at

different managerial and operational levels. Conclusions. Procedure for unsustainability management involves the

compliance of enterprise’s processes, activities, and strategic decision making with legal and other requirements

(life quality, etc.), new scientific knowledge, and stakeholder expectations which altogether constitute the system’s

input information. Decision makers at different management levels are provided with feedback information based

on the indicators of enterprise’s sustainability performance. The material presented in this paper is based on the

authors’ theoretical and practical experience gained from a number of national and international projects which

focused unsustainability performance improvement and were implemented jointly by industrial enterprises.

Keywords:resource efficient andcleaner production, incremental innovations, cascade management, performance in-

dicators, reduction of unsustainability.
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Assessing Tensions in Corporate Transitions towards
Sustainability – A Systematic Literature Review

Ms. Laura Wannags (University of Kassel/Volkswagen AG (Doctorate Programme)), Prof. Stefan Gold (University of Kassel)

Internal and external drivers push companies and entire industries towards actively embracing (more) sustainable

business conduct. Until recently, striving towards sustainability has been predominantly conceived as a business

case by practitioners and business scholars. This means that it was common to assume that achievements for cor-

porate sustainability could be reached with a win-win-paradigm in mind. It was assumed that environmental and

societal progress towards sustainability can be directly related to economic success. Recent research has cast seri-

ous doubts at the usefulness of this unidimensional business case thinking for guiding highly-complex transitions

towards sustainable production and consumption patterns, which has refocused scholarly attention to the trade-

offs, conflicts, paradoxes, dilemmas, or tensions that companies have to deal with on various levels when striving

towards more sustainable business. The aim of this paper is to assess corporate tensions (and related research ap-

proaches) which companies face when embarking on their transition towards sustainability, i.e. when they strive

to enhance their sustainability performance up to an ideal state as exemplified by the zero-impact concept. For this

end, we carry out a content-analysis based systematic literature review of English-speaking peer-reviewed jour-

nal publications featuring research on corporate transition towards sustainability (2000-2017), following a four-

step-process comprising material collection, descriptive analysis, category selection and material evaluation. The

pattern of analytical categories is developed in a combined deductive-inductive way comprehending categories

classifying the research approach (e.g., aim of research, epistemological stance, research design, method of data

collection and analysis, quality measures, theoretical angle) and categories characterizing tensions in corporate

transition towards sustainability (e.g., type of tension, related management strategies, level of tension, context of

tension, driver for change). The structured literature review maps the current state-of-research at the intersection

between corporate sustainability transition and corporate sustainability tensions, and allows for a comprehensive

multi-faceted conceptualisation of tensions companies face when transiting towards (more) sustainable business.

Thus, the paper adds further differentiation and conceptual depth to the emerging research stream on sustainabil-

ity tensions, highlighting in particular inter-temporal (i.e. “transitional”) aspects. Moreover, it guidesmanagers and

policy-makers by depicting more realistically the challenges ahead and therefore also demonstrating room for ma-

noeuvre. The paper prepares the ground for follow-up empirical investigations, for example into the mechanisms

and challenges of sustainability transition within specific industries.

Keywords
Sustainability transition, sustainability tension, systematic literature review, content analysis.

Disclaimer: Publications about the content of this work require the written consent of Volkswagen Aktiengesellschaft.

The results, opinions and conclusions expressed in this thesis are not necessarily those of Volkswagen Aktienge-

sellschaft.
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Assessing the impact of sustainable business models. Is it only a
matter of system boundaries and methods applied?

Dr. Romana Rauter (University of Graz, Institute of Systems Sciences, Innovation & Sustainability Research), Prof. Rupert

Baumgartner (University of Graz, Institute of Systems Sciences, Innovation & Sustainability Research), Mr. Michael Peer (University

of Graz, Institute of Systems Sciences, Innovation & Sustainability Research), Mr. Josef-Peter Schöggl (University of Graz, Institute of

Systems Sciences, Innovation & Sustainability Research), Mrs. Martina Zimek (University of Graz, Institute of Systems Sciences,

Innovation & Sustainability Research)

Business models serve as the depiction of a company’s way of creating, delivering and capturing value (Zott and

Amit, 2010). Business models are acknowledged as powerful concepts and tools, since they link the strategic with

the operational perspective of a firm (Sommer, 2012) and focus on the value proposition as the central mediating

factor in mutually influencing a set of distinct elements. In this research, sustainable business models (SBMs) are

defined as business models that succeed to capture economic, social, and ecological values for a firm’s customers

and additional stakeholders, beyond its organizational boundaries (Schaltegger et al., 2016). However, the question

of how to assess sustainability performance and impact of business models – in terms of multiple positive and neg-

ative impacts – is a topic that has not been sufficiently solved from a theoretical point of view yet (Lüdeke-Freund et

al., 2017). This clarification would be needed though to offer decision makers appropriate information serving the

purpose of contributing to sustainable development. Hence, this research at hand aims to contribute to the debate

about performance and impact measurement of SBMs by reviewing existing sustainability assessment methods

(e.g., Böhringer and Jochem, 2007; Singh et al., 2012; Lüdeke-Freund et al., 2017) and evaluating their suitability

in the context of SBMs. This suitability can be assessed alongside various criteria, like focus area (product/service,

company, system), consideration of the triple bottom line perspective (people, planet, profit), temporal characteris-

tics (short term, long term, ex-post, ex-ante) or assessment rationale (qualitative, quantitative). It is the contextual

application of such methods what we propose as a first step for assessing performance and impact of sustainable

business models. However, many of those methods prioritize first order sustainability (“efficiency”) over second

order sustainability (“systemic effectiveness”) (Baumgartner and Rauter, 2017), and a systematic approach for the

impact assessment on the business model level is missing so far as well. Our research is a conceptual one based

on a systematic literature review (Fink, 2005), whereby the conceptualization will mainly build on a quantitative

and qualitative content analysis and might be supported by a further contingency analysis to detect association

patterns, as well as to identify the strength of relationships between the elements identified in the review (Mayring

and Gläser-Zikuda, 2008; Gold et al., 2010). The main contribution of this research is the provision of a systemic

overview of existing sustainability assessment methods in the context of sustainable business models. While ex-

isting methods as such are considered to be suitable for assessing partial impacts of a sustainable business model,

they can only serve as a basis for sustainability impact assessment on the business model level. Such an approach

e.g., needs to go beyond existing system boundaries allowing also for a systemic, long-term assessment of impacts

caused by the implementation of a sustainable business model; this is what we explore as a second step based on

the evaluation of existing methods.

Keywords: business models; sustainable business models; sustainability assessment; impact assessment;
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Attributes of external stakeholder engagement and
sustainability-oriented innovation: lessons from the Norwegian

minerals industry

Mr. Babak Ghassim (UiT - The Arctic University of Norway)

Businesses have shown increasing interest in introducing innovative solutions concerning their products, processes

and practices that can enable them to achieve economic, environmental and social sustainability. In this regard,

scholars have used single or multiple case study evidences to show the significant role of various external stake-

holders in improving the knowledge base of companies pursuing sustainability-oriented innovation (SOI). While

the focus in this line of research has been to explore how companies deal with primary and secondary stakehold-

ers in order to innovate, we have yet to understand the characteristics and impacts of various mechanisms for

engaging stakeholders in innovation processes. Indeed, the few extant empirical studies have not paid attention

to the intricacies of various types of relationships with stakeholders, which in turn limits the understanding about

realizing innovation in multi-stakeholder business environments. To address this gap, this paper distinguishes be-

tween transactional and relational interactions, and further combine this dichotomy with breadth (the variety of

stakeholder groups a firmhas relationshipwith) and depth (the intensity of relationships) dimensions to regress the

effects of four variables related to engagement attributes on SOI performance. The regression results based on a

sample of 101mineral companies in Norway reveal that relational interactions, where the focal firm and stakehold-

ers participate actively in knowledge exchange processes, are relatively more significant for introducing SOI. The

findings also corroborate the results of earlier research on the positive effect of transactional relationships through

which companies search and acquire stakeholders’ knowledge and perspectives by means of different channels of

engagement. Furthermore, broadness of stakeholder relationships (increasing the variety of stakeholders engaged

in innovation processes) in both transactional and relationalmechanisms are positively related to SOI performance.

On the other hand, while increasing the intensity of knowledge acquisition from external stakeholders couldweakly

augment the likelihood of SOI, intense relational interaction is not significant for this outcome. A possible expla-

nation for this result is that engaging deeply in mutual interactions with several groups of stakeholders requires

high levels of internal resources in terms of time and absorptive capacity, and failure in effectively managing these

resources confines the ability to exploit from external knowledge. Hence, we suggest firm managers to include

a diverse range of stakeholders in their pathway to SOI, though the level of engagement with different groups of

stakeholders should be adjusted according to the internal resources and capacity. This paper contributes to the lit-

erature on stakeholder engagement and sustainability by providing nuanced empirical insight to the relationships

between firms’ various types of linkages with external stakeholders and their SOI performance. Moreover, to the

best of our knowledge, this is the first study that employ an original survey-based dataset to examine the effect of

stakeholder engagement on the outcome from SOI practices.
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Building a Sustainable Value Creation Strategy Through
Switching Costs Analysis

Ms. Ilaria Guandalini (University of Greenwich), Dr. Wenxian Sun (University of Greenwich), Dr. Li Zhou (University of Greenwich)

This work focuses on one aspect of ‘sustainable development’ from a company’s perspective, specifically Sustain-

able Value Creation (SVC), defined as the corporate ability to pursue the dual objective of financial and sustainability

performance. Indeed, according to a preliminary literature review of 86 papers on the relationship between sus-

tainability and financial results, while practice claims the need ofmodels and tools helping to achieve a SVC strategy,

academic research on SVC is still in its early stage. To address the issue, this work proposes the analysis of switch-

ing costs (SC) of sustainable projects as an approach to understand SVC strategic dynamics. While there are studies

recognising themulti-dimensionality of the switching cost construct, e.g. Burnham et al. (2003) in terms of financial,

relational and procedural costs, none of them have considered how the different types of SC have contributed to

or prohibited the achievement of either sustainability, or corporate financial performance (CFP), or both (in other

words, the SVC). As one of the most common practices of measuring sustainability is to consider environmental,

social and governmental (ESG) factors, this research argues that the necessity to combine the ESG dimensions of

SVC is reflected in the ability of switching costs analysis to reveal financial, procedural and relational dynamics

when sustainability is implemented. Therefore, the following research questions are investigated: 1) How does SC

analysis help in building or improving a SVC strategy? 2) How can SC and ESG be mapped for this purpose? A re-

view of 97 journal articles on the topic of SC was conducted, revealing that the strategic role of SC in business value

generation is widely recognised in literature. A detailed list of SC, which were categorised as financial, procedural

and relational, was created for the SC analysis. It was noted that, while financial costs are usually assessed, often

that is not the case of relational and procedural costs, as they are not directly quantifiable. Nevertheless, ignoring

them may cause a negative impact on sustainability and business performance, contradicting the very aim of pur-

suing SVC. Therefore, to capture the non-quantifiable SC, qualitative researchmethods were used. The analysis was

conducted on projects aimed to UN Sustainable Development Goals implemented by SVC “best-practice” Walmart

Mexico and Central America. Data was collected through semi-structured interviews to head of departments and

processed using Nvivo. Through the case study, in which the relevance of different types of SC to sustainability as

represented in ESGwere coded, mapped and plotted, both positive and negative effects of SCwere illustrated. While

traditional literature such as Porter (1980, 1985) suggests that diminishing SC faced by the company has a positive

effect on CFP, this analysis further expand the picture including the relationship between SC and sustainability by

mapping its effects and opening to different relationship possibilities. Results show that reducing procedural SC

may contribute to an improvement of all the three components of ESG.

KEYWORDS: Switching Costs (SC), Sustainable Value Creation (SVC), Sustainability, Environmental, Social and Gov-

ernmental (ESG), Corporate Financial Performance (CFP).
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Contingency in business sustainability research and in the
sustainability service industry: A problematization

Mr. Jean-Pierre Imbrogiano (The University of Queensland)

Since the early 1990s, the world has observed a tremendous rise in initiatives that aim to align business practices

with sustainability objectives. However, despite widespread adoption of best practices by businesses and procla-

mations of reoriented company values, evidence of changes at their core performance levels for sustainability is

scarce. Initiatives offering services designed to promote sustainability tend not to provide evaluative information

on the effectiveness of their approaches, leading to obscurity regarding their actual achievements. In addition, it is

unclear to what extent such initiatives can draw on prescriptive guidance regarding how to address business un-

sustainability. Therefore, this paper reviews the evidence on the effectiveness of the sustainability service industry

and the current state of academic knowledge on sustainability performance of businesses. First, the emergence of

the sustainability service industry is outlined, followed by a summary of the evidence regarding the effectiveness

of the approaches taken to date. Then, we provide a review of the literature on businesses’ internal dimensions of

sustainability performance, building on previous reviews conducted by Adams (2002), Aguinis and Glavas (2012),

Delgado-Ceballos et al. (2012), Engert et al. (2016), and Thijssens et al. (2016). We outline thereby how assumptions

of contingency are widespread in both business sustainability research and the service industry without being sub-

ject to scholarly inquiry. Like the sustainability service industry in practice, business sustainability scholarship

implicitly accepts assumptions of contingency in research designs. For instance, researchers explain the develop-

ment of sustainability strategies, the creation of management structures, and participation in voluntary initiatives,

among others, but neglect to analyze their deployments and the sustainability issues supposedly being addressed.

Assumptions of contingency in business sustainability research are discussed along four problems that render their

adoption incomplete, inconsistent, and misleading. These problems have an effect beyond academia, as a major

point raised by Margolis and Walsh (2003) is revealed to have a further and deeper problematic appearance: By

accepting assumptions of contingency to sustainability performance, “organization theory and research handicaps

itself in yet another way. It leaves organizations that seek to respond to these calls for [business] involvement bereft

of prescriptive guidance for how to do so” (p. 282). We consider that the acknowledgement of this disconnect is a

necessary step forward to reduce the imbalance in organization and management studies (Walsh et al., 2003) and

to assist in developing a better understanding of how we can live with organizations in the long run (Walsh et al.,

2006).

Keywords: Business sustainability, sustainability service industry, sustainability performance, contingency theory, field

assumptions
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Corporate responsibility and innovation: friends or foes?

Mr. Markus Hametner (Vienna University of Economics and Business), Mr. Alexander Auer (Vienna University of Economics and

Business), Prof. André Martinuzzi (Vienna University of Economics and Business), Prof. Bernd Carsten Stahl (De Montfort

University)

Responsible Research and Innovation (RRI) aims to introduce the notion of “responsibility” into research and in-

novation practices, both in academia and businesses. As such, it addresses corporate innovation management pro-

cesses, with the aim to align innovation with “the values, needs and expectations of society”. Even though contem-

porary corporate sustainability approaches such as Corporate Social Responsibility (CSR) or eco-innovation touch

upon very similar topics the RRI concept is specific with regard to its focus on tackling these issues at earlier stages

of the product life cycles and attuning research and innovation processes in way that they are beneficial for corpo-

rations and society. Under this perspective, RRI could be seen as a competing institutional logic to current corporate

innovation processes, as it may challenge existing rules, belief systems and organisational practices. Adding to the

limited evidence on the implementation of RRI in businesses, our study contributes to and expands this debate by

considering RRI as competing institutional logic to extant corporate innovation practices. To this end, our study is

guided by the questions “How do businesses perceive the value of RRI for corporate innovationmanagement?”, and

“Towhat extent does RRI compete with existing corporate logics and innovation practices?” We apply an online sur-

vey with managers of European companies in the area of smart future living (i.e., smart homes and smart health),

comprising businesses from the ICT, telecommunications and related sectors for this purpose. The online question-

naire is structured in away that organizational pre-conditions are comparablewith themanagers’ perceptions from

implementing RRI. It is based on the assumption that organizational abilities and capacities as well as technological

andmarket trends have a strong influence on the implementation of responsible business practices. Themanagers’

perceptions are evaluated by means of several CSR business case drivers. Preliminary findings of our research sug-

gest that some RRI principles indeed resonate well with current innovation practices in the area of smart future

living, such as open innovation which involves more inclusive and reflective organizational behaviour. Some RRI

aspects seem to be less compatible, in particular when they stand in the way of a firm’s desire to reduce costs and

risks or gain a competitive advantage. Such impeding aspects include ethical or social intentions for starting new

innovation processes as well as attempts to design those processes in a fully transparent way towards all involved

stakeholders. In linewith Blok and Lemmens, it seems reasonable to conclude that RRI ismore than a simple add-on

to extant innovation processes, but, in its entirety, needs to be understood as emergent institutional logic that calls

for a new understanding of the concept of innovation.

Keywords: Responsible Research and Innovation (RRI), Innovation management, Corporate Social Responsibility

(CSR), competing institutional logics
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Corporate Sustainability (CS) integration into internal social
dynamics and external sustainability performance: a

retrospective firm-level analysis in Colombia

Mr. Mattia Miccichè (Utrecht University), Dr. Walter J.V. Vermeulen (Utrecht University), Dr. Sjors Witjes (Institute of Management

Research, Radboud University)

Despite lacking a universal definition, the term “corporate sustainability” (CS) indicates the effort of business practi-

tioners of integrating issues related to sustainable development (SD) into their day to day activities. Such issues are

commonly translated in the corporate language along the traditionally tri-dimensional structure of SD – the three

Ps of People, Planet and Prosperity(PPP). However, it is pointed out that principles of inter-generational equity and

holistic understanding of productive processes along value chains should steer companies towards the integration

of the PPPwith additional perspectives of Time and Place. The scholarly debate on corporate sustainability urges or-

ganisations aiming for “all inclusive” integration of Corporate Sustainability Strategies (CSSs) to be aware of their

own dual embedded nature, comprehensive of physical dynamics (the impact of products and services on the exter-

nal environment) and social dynamics (taking place within the company and between the company and the other

societal actors). However, although several authors in the last decades remarked the relevance of cultural and

behavioural dynamics within organisations for a successful integration of CSSs, the lack of a strong link between

such dynamics and the physical impacts on the external environment is acknowledged. This phenomenon is mostly

due to the fact that organisations tend to focus more on the quantitative measurement of their physical impacts,

rather than working towards a thorough understanding on their internal social dynamics: as a consequence, the

potential link between internal social dynamics and the external impacts exerted by companies on the 3 Ps remains

largely overlooked. The cornerstone of the presented work lies within the conceptualization of the dual nature and

taps directly into this gap. The research carried multiple aims: first, the article seeks academic value by provid-

ing methodological insights on how to stress such “missing link” more strongly. Secondly, the practical value of

the research lies in the hint sent out to business practitioners, for a more thorough self-reflection on the relevance

of social dynamics for their organisations’ sustainability performance. Such objectives are pursued in the article

through the depiction of examples retrieved along a Participatory Action Research (PAR) in a large Colombian dairy

company. First, two key performance inidcators (KPIs) were selected according to the company’smaterialitymatrix.

Secondly, three related projects were retrospectively addressed bymeans of semi-structured interviews through the

dimensions of organisational structure, culture and learning envisioned by the adopted analytical framework. On

one hand, the cases covered by this study show that shortcomings in managing social dynamics can cause cultural

bottlenecks between departments that can ultimately hamper improvements in sustainability KPIs. On the other

hand, activities that put at their core the participation of employees from different structural levels along with their

creativity, education and culture on sustainability can lead to notable outcomes in terms of reduced impacts on 3Ps

issues.

Keywords: Corporate Sustainability, Strategy Integration, Physical Dynamics, Social Dynamics, KPIs
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CSR and Hegemonic Struggles: Stories from the Albanian Oil
Industry

Ms. Sara Persson (Södertörn University)

In this paper, I apply political discourse theory and the Gramscian concept of hegemony to understand the

construction of power and resistance in the CSR initiatives implemented by a Canadian oil company operating

in Patos-Marinza Oilfield in Albania. A dominant theme in the international discourse on globalization and

multinational corporations (MNCs) is the concept of Corporate Social Responsibility (CSR) (Joutsenvirta and Vaara,

2015). The rise of the CSR debate has led to a shift in how extractive companies define their responsibilities; they

previously focused on health, safety and security of their staff but are today claiming to embrace a wider respon-

sibility for the environment and communities in investment areas (Luning, 2011; Gilberthorpe and Banks, 2012;

Hilson, 2012). As international standards encourage businesses to take this wider responsibility, business scholars

have asked if the emphasis on CSR gives companies responsibilities that rather should be held by state authorities

(Matten and Crane, 2005; Hamle, 2010). CSR practices in the extractive industries can thus be seen as an area

where corporate power is increasing which highlights the need to understand how this power is constructed. The

Gramscian concept of hegemony has been applied by several authors within business studies looking at discourses

and power in relation to Multinational Corporations (MNCs) (Banerjee et al, 2009; Crawford, 2007; Levy and Egan,

2003). Böhm et al (2008, p. 173) argue for the use of this “neo-Gramscian” approach to MNCs in order to understand

how their legitimacy is upheld by a “ruling order that blends both force and consent”. While several scholars have

addressed discourses and corporate power on international arenas (Levy, 2008; Joutsenvirta and Vaara, 2015)

I focus on how the process of corporate hegemony and resistance is played out at the local level. The research

purpose is achieved by a retrospective study of a Canadian oil company and their CSR initiatives implemented in

Patos-Marinza Oilfield between 2009-2016. During this period I was involved as a consultant and staff member

working in the company’s Community Relations Department. In this paper, I employ an autoethnographic approach

to research and writing where the researcher retrospectively writes about and analyse pivotal moments that were

made possible through the researcher’s participation in a culture (Ellis et al, 2011). In addition, interviews with

various stakeholders and documents such as media reports, corporate communication material, and discussions

on community Facebook groups are used as empirical material to construct the story of Patos-Marinza. The

results show a context in which the company’s CSR initiatives were highly contested and political phenomenon.

The simplistic way in which CSR achievements were reported to the international community stand in sharp

contrast to the local power realities and struggles. This highlights how CSR activities can function to strengthen

the power ofMNCswhile they at the same time are battlegrounds for deepening conflicts in local investment areas.

Keywords:MNCs, oil and gas industry, CSR, hegemony, autoethnography
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CSR in Maharatna CPSEs after the enactment of Companies Act,
2013

Dr. Arun Sahay (Birla Institute of Management Technology)

In view of newly enacted Companies Act, assessment of Corporate Performance on CSR has become neces-

sary. Present study is a longitudinal study covering 3 years of Maharatna Central Public Sector Enterprises

(CPSEs) since the enactment of Companies (Corporate Social Responsibility Policy) Rules, 2014. It attempts to under-

stand and assess the CSR and sustainability policies, their implementation & monitoring as well as impact assess-

ment. The paper describes some of the distinctive features of CSR and Sustainability policies of these CPSEs such as

geographical and sectorial preference for allocating CSR budget as also the strategies for employee and community

engagement. This is the first attempt to discuss the impact of mandatory CSR provisions on CSR policy, implemen-

tation framework of top seven public sector enterprises in India. The main research questions are ’How top Public

Sector Enterprises formulate their CSR and Sustainability policies; how do they implement it, how do they monitor

and assess the impact of their CSR initiatives. In this research, a descriptive case study approach was adopted.

Findings reveal that neither of these companies has been able to align CSR initiatives with their business operations

and despite good CSR Policy, the implementation, monitoring and impact assessment has been poor. It, further,

raises concerns about mandatory CSR provisions and major challenges faced by them in undertaking CSR which

were confirmedby the relevant interviewees from these enterprises. Lastly, itmakes recommendations for effective

implementation of CSR initiatives so that they make sustainable social impact.

Keywords: Corporate Social Responsibility (CSR), CSR Rules, CPSEs,Maharatna
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CSR management in practice: Decision-making for sustainability
in medium-sized companies in Austria

Ms. Aisma Linda Kiesnere (University of Graz), Prof. Rupert Baumgartner (University of Graz), Dr. Romana Rauter (University of

Graz)

Corporate Social Responsibility management is often in place for safeguarding the reputation of the company, i.e.

serving as a marketing tool. However, integrated in the core of the business, CSR could actually help to reduce

the negative impacts of the company’s activities, and guide the company through the growing environmental and

social challenges. Decision-makers (at certain management levels) of the company have a great power to change

the direction of the whole business and, therefore, to improve the impact that it has on social, environmental and

economic ecosystems. Numerous factors from inside and outside of the company influence the decision-making

processes related to CSR. Thus, it is necessary to understand the decision-making for sustainability in companies

by looking at their CSR management practices. The goal of this research is to understand, who or what drives the

integration of sustainability in the core business of the company. The research targets medium-sized companies

(revenue between €50mill and €300mill; at least 250 employees) in Austria for two reasons: first, it is expected that

these companies will have – compared to smaller companies – enough resources at hand, public attention that could

help them to manage sustainability topics in a formal way, and the influence in and of their stakeholder networks.

Second, larger companies (being multinational and/or holding companies) have a centralized decision-making

process for CSR in place which is most likely different from the decision-making processes of the sample analyzed

in this research. It is assumed that three aspects describe the driving force of sustainability integration in the core

business: persons in charge, their motivation and the relevance of sustainability topics of interest. Consequently,

one part of the survey was dedicated to locating the decision maker(s) for sustainability in the company, i.e.

finding the responsible persons for sustainability topics, and looking at the involvement and/or influence of the

rest of the company’s departments on the CSR management practices. The second part of the survey explored the

motivation behind the CSR management, looking both, at the requests from stakeholders as well as other internal

and external influential factors. In the third part, we asked companies, which sustainability topics they currently

manage, and what which topics they plan to address in future with their activities. The initial sample of 638

companies after excluding companies that were not reachable, or are following groups’ CSR strategy (“doubles”),

shrunk to 566 companies, from which 60 answered the survey, providing 51 valid entries about their CSR manage-

ment practices. The participants of the survey represent companies of various sizes and industries. Besides the

descriptive analysis of the data, some statistical correlations in datawill be tested and conclusionswill be presented.

Keywords: CSR, Decision-making, corporate sustainability survey, medium-sized companies, Austrian companies
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Drivers and barriers of different eco-innovation types in firms.
A quantitative, resource-based perspective.

Dr. Christoph Kiefer (CSIC - Spanish National Research Council), Dr. Pablo Del Rio (CSIC - Spanish National Research Council), Dr.

Javier Carrillo-Hermosilla (University of Alcalá)

Eco-innovations (EIs), defined as innovations that reduce the environmental impact of consumption and production

activities, play a very relevant role in the quest for more competitive and environmentally sustainable economies

(Machiba, 2010; Carrillo-Hermosilla et al., 2010). Therefore, identifying their main determinants can help policy-

makers to implement instruments which are effective and efficient to promote EI and businesses to eco-innovate

(del Río et al 2016). Substantial research on the drivers of EI has been carried out (see, del Río et al 2016, Horbach

et al 2012, Díaz-García et al 2015). A critical review of the literature suggests that the set of potential explanatory

variables for the analysis of the determinants to EI is large and there is no standardmethod to choose those variables

(del Río et al 2016). The combination of those approaches suggests that firms are influenced by internal (resources

and capabilities) and external factors (e.g., public policy and stakeholder impacts) when taking the decision to eco-

innovate (del Río 2009). In particular, the role of resources, competences and dynamic capabilities (RCCs) in driving

EI has not been researched in a systematic manner (del Río et al 2016). This paper aims to fill this gap. First, a

thorough literature review was conducted in order to identify contributions in the contexts of the Resource-based

View (firm antecedents) and EIs. A series of hypothesis about their interrelationwere deduced for empirical testing.

In total, 219 contributions describing firm antecedents guided the creation of quantifiable variables. The constructs

(variables) to quantify the RCCs are not comprehensively included in any dataset. It was therefore necessary to

carry out a specialized survey. The target universe consisted of 2821 Spanish industrial SMEs. Spain was chosen

because its specific features with respect to North European countries where EI studies have been carried out: a

weaker national innovation system (OECD, 2012), lower rigor in ecological regulations (Blanke and Chiesa, 2013)

and a lower disposition to pay “green” price premiums (EC, 2011). Also, Spain has some unique features favoring

the development of EI (Del Río et al., 2015). Regarding the measurement of RCCs for EI, Exploratory Factor Analyses

(EFA) have been undertaken. The results of this step led to a set of RCCs for EI. Then, the relations between firm-level

RCCs (results of EFA) and the different EI types were identified through Multinomial Logistic Regression Analyses.

Regarding the RCCs in eco-innovative firms, in some but not all cases, the results show the particularity of Spanish

industrial SMEs because they differ significantly from what was anticipated in the previous literature. Regarding

the relationship between these RCCs and the EI types, our analyses show that different types of EI are associated

with different drivers and barriers. In particular the systemic and radical EIs differ considerably from continuous

improvement EIs in this context. Overall, these results allow us to infer some policy implications for both public

and private decisionmakers. Since the drivers and barriers differ across EI types, the policymeasures to encourage

different EI types should also be different, in case governments would like to promote a given EI type. On the other

hand, these results inform companies about which RCCs are drivers and barriers to certain types of EI. This way,

they gain the knowledge to train and qualify themselves for their development.

Eco-innovation; Drivers; Barriers; Spain; resource-based view
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Integrated Reporting as support tool for sustainability
management

Dr. Katarzyna CHŁAPEK (Cracow University of Economics), Dr. Ewelina WAWRYK-GAWDA (Medical University of Lublin), Dr.

Sylwia Krajewska (Cracow University of Economics), Dr. Krzysztof JONAS (Cracow University of Economics)

The new concept of Integrated Reporting (IR) is a worldwide growing framework for data presentation focusing on

the achievements of individuals. Its popularity increases every year, andmany organizations are currently publish-

ing their IR. The scope of information presented in IR describes a broad range of activities of a given organization.

In addition to the financial data, it includes information concerning strategy and resource allocation, business mod-

els or corporate governance, which deserves special attention. The activities of individuals focus on the application

of sustainable development management practices and therefore determine the need to conduct research in the

field of support tools and methods. The main aim of the article is to answer the question if information contained

in integrated reporting supports sustainable development management and simultaneous analyses of IR impact on

the implementation of the idea of long-term value creation. For the purpose of the study, a review of international

literature is presented, aimed at the analysis of the content recommended by IR. The research focuses on organi-

zations involved in the field of healthcare. The paper presents a preliminary qualitative analysis of IR content

from the perspective of its compliance with the recommendations. The next stage is an in-depth analysis of the

parameters which determine the implementation of the concept of long-term value creation. The use of Spearman,

Tau Kendall and Gamma correlation coefficients allows for offering an answer to the question which underlies the

presented analysis.The research confirms that data contained in integrated reports may be used as a support tool

for sustainable management development. In the context of analysing the content of integrated reports and their

impact on the implementation of the idea of long-term value creation, the obtained results indicate that the anal-

ysed issues cause much controversy. The originality of the study relies on the use of an interdisciplinary approach

to the analysis of integrated data presented in reports, indicating trade-offs between economic, environmental and

social goals. The results of the conducted research can be applied in business practice. The conclusions of the study

defined in the summary constitute guidelines for further research. They clearly indicate the need for a detailed

qualitative analysis of the content of integrated reports in the future.

Keywords: integrated reporting, sustainability management.
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Multinational and Domestic Agrochemical Corporations in
India: An Analysis of the Standardization of Corporate

Environmental Disclosures

Ms. Anna Jessop (Ryerson University), Dr. Michal Bardecki (Ryerson University), Dr. Cory Searcy (Ryerson University), Ms. Nicole

Wilson (Ryerson University)

Abstract- The agrochemical industry has become renowned for high levels of public scrutiny, as consumers become

warier of the environmental and health effects of industrial activities. As a result, companies in environmentally

sensitive industries are increasing voluntarily publishing environmental disclosures. Although multinational cor-

porations operating in developed countries are leaders in corporate environmental disclosure (CED), this is often

not true for subsidiaries operating in developing countries. There are many benefits to standardizing the disclo-

sures for all operations of a multinational corporation, including improved performance targets, more effective

corporate policy and auditing for subsidiaries, and better communication to corporate stakeholders. The majority

of CED research that has been conducted focuses primarily on large multinational corporations, leaving a gap of

knowledge regarding the subsidiary operations of largemultinational corporations. This research aims to: a) deter-

mine if corporate environmental disclosures frommultinational subsidiaries operating in India aremore similar to

the parent corporation or the local domestic corporations in terms of quality, quantity, and diversity of reporting,

and b) analyse the evolution of reporting practices over time. This study provides insight to whether or not multi-

national corporations are implementing comprehensive disclosure practices throughout the entirety of operations

and if reporting practices are more strongly influenced by country of origin or country of operation. The influence

of legitimacy theory and regulatory requirements are considered. Consolidated narrative interrogation (CONI) is

used to quantify corporate environmental disclosures presented in annual reports and stand-alone sustainability

reports published between 2002 and 2016 by companies from three categories of corporations: multinational par-

ent companies (P-MNC), multinational subsidiary companies (I-MNC) and domestic Indian corporations. Results

from analysis from 2002 up to 2011 indicate a lack of standardization of reporting practices within multinational

corporations, with significant difference of reporting diversity and quality between the three categories of corpo-

rations. Average quantity scores of corporations in 2002 were 230.3, 50.0, 69.5 for P-MNC, I-MNC and domestic

corporations, respectively. Whereas, in 2011 the average quantity scores were 574.3, 101.0 and 84.25 for P-MNC,

I-MNC and domestic corporations, respectively. The analysis of the data for the period covering 2012 – 2016 is cur-

rently ongoing and will be completed prior to the conference. Preliminary results for the average quantity score

in 2016 are 128.25 for I-MNC and 199.75 for domestic corporations. Completion of data analysis will provide better

insight into future reporting policies and regulations, reporting to better satisfy stakeholders and reducing liabil-

ity of foreignness. Results can also be used to inform decisions to implement programs to improve environmental

disclosure in multinational corporations or in developing countries.

.

Keywords- agrochemical, consolidatednarrative interrogation (CONI), environmental disclosure,multinational sub-

sidiaries, standardized reporting
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Organisational Sustainability Transitions: From a Literature
Review Towards a Deliberative Analytical Framework

Ms. Patricia Tourais (CENSE - Center for Environmental and Sustainability Research), Prof. Nuno Videira (CENSE - Center for

Environmental and Sustainability Research)

Since early debates on the sustainability paradigm, the role played by private and public sector organisations in

promoting societal transitions has been on the forefront of sustainable development research. However, how or-

ganisations contribute and promote such transitions remains unclear. Corporate Sustainability (CS) concepts have

been driving the debate, along with theories and methods that provided guidance in the adoption of sustainability

strategies at the organisational level. In this context, multiple studies were developed focusing either on the in-

crease of knowledge about the theories supporting sustainability in organisations and on practical tools that would

help organisations to improve their sustainability performance. Despite the wide range of studies focusing on CS,

it is still debatable how can organisations achieve an effective transition towards sustainability.

Thus, the main goal of this study is twofold. Firstly, it aims to provide a critical in-depth review of recent or-

ganisational sustainability concepts, strategies and instruments, which supports a systemic understanding of key

challenges in designing and assessing sustainability transitions in organisations. Secondly, departing from these

insights, a deliberative framework is advanced to support the collaborative development and implementation of

transition pathways in an organisational context.

Organisational sustainability concepts are holistic and complex and thus difficult to define, which leads to a great

variety of implementation approaches. Most of these approaches are supported in theoretical frameworks, such

as transition management and stakeholders’ theory, that provide some guidance in the development and imple-

mentation of strategic paths towards sustainability in organisations. The existing sustainability tools available to

organisations are diverse in scope, scale and applicability, addressing the different dimensions of sustainability,

organisations and their value chain, as well as processes, products and/or services. However, the effectiveness

of these tools in reaching strategic organisational sustainability objectives is still contested topic in the reviewed

literature, lacking clear evidence.

From the analysis of the in-depth review emerged a set of core elements, which form the pillars of the proposed

deliberative framework for organisational sustainability: first, the approaches for involving stakeholders in the

creation of a sustainability vision for the organisation and for assessing performance across time; second, the con-

sideration of the key characteristics of sustainability as a holistic, complex and dynamic concept when developing

possible paths to promote transitions towards the vision; and third, the external organisational context comprising

major global trends, as well as the internal organisational factors facilitating the adoption of corporate sustainabil-

ity instruments. The deliberative framework proposed builds on diverse theories, among which the Framework for

Strategic Sustainable Development.

Keywords: organisational sustainability, sustainability transitions, in-depth literature review, deliberative frame-

work
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Sustainability in the Malawian Hotel Industry: Lessons for other
Developing Countries

Dr. Andrew Mzembe (NHTV Breda University of Applied Sciences), Prof. Frans Melissen (NHTV Breda University of Applied

Sciences), Mr. Rob van Ginneken (NHTV Breda University of Applied Sciences)

Abstract
Following the Cape Town Declaration on responsible tourism in 2002, there has been a growing call for the global

tourism and hospitality industry to step up efforts geared towards the realization of sustainable development goals.

Various firms, largely hotels and accommodation firms, have responded to such calls by adopting sustainability

agenda. While evidence suggests that sustainability is increasingly being considered as a fundamental issue in hos-

pitality and tourism operations in most parts of the developed world, firms in the developing world are lagging

behind their counterparts in the developed countries. Equally, a review of tourism and hospitality literature shows

that scholarly attention is often on understanding the implementation of sustainability agenda in the developed

countries. Yet, empirical studies on how hospitality firms engage with sustainability in the developing countries

where such an agenda is needed the most are largely limited. Within the global hotel industry, recent evidence

suggests that the degree to which hotels may be engaged in sustainability agenda may, among other factors which

have received adequate scholarly attention, depend on the nature of the business operating models that a given ho-

tel pursues. These models exist in four principal forms: owner operated, leasing, management contract/agreement

and franchising. The balance of power between different parties (owners, operators and franchisee and franchisor)

can determine the level of hotel’s engagement with sustainability agenda. In spite of this, there has been a dearth

of studies that have investigated this dynamic. Using a qualitative methodology and drawing insights from neo-

institutional theory, this paper addresses this knowledge gap by first exploring the sustainability initiative of four

selected hotels in Malawi. We also do so by examining how different operatingmodels in theMalawian hotel indus-

try influence the hotel’s level of engagement with the sustainability agenda. Our findings demonstrate that a broad

based sustainability agenda is slowly being pursued by certain hotels although corporate philanthropy remains the

major area of focus for the majority of the considered firms. The strong focus on philanthropic based sustainability

initiatives suggests a mere desire of these hotels to gain social legitimacy. The findings of this study further reveal

that, in terms of business operating models, two major forms exist: management agreements and owner-operated

hotels, with hotels that operate under management agreement being more likely to have a high level of engage-

ment with a broad-based sustainability agenda than those that are owner operated. This finding reflects the fact

that the latter involve well-known brands which focus on maintaining a good reputation of having a strong orien-

tation towards a wider sustainability agenda. Overall, this paper suggests that hospitality and tourism scholarship

can benefit from combining insights drawn from hotel business operating models and neo-institutional theory to

gain a new and better understanding of hotels’ engagement with sustainability in a developing country context.

Key words Hotel Institutions Philanthropy Sustainability Tourism
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Sustainability Performance in Businesses: An Integrated
Framework

Mr. Jean-Pierre Imbrogiano (The University of Queensland)

Despite widespread engagement of businesses in sustainable development, concerns about the development of hu-

man life and its impact on the environment remain pressing. Current sustainability initiatives and conceptions have

been criticized for failing to deliver the required changes in business practices thatwould lead to amore sustainable

existence. Initiatives and researchers in this field tend to assume that sustainability management structures, tools,

and mechanisms are contingently applied to relevant issues of concern and result in the envisaged performance.

Further, although research on business sustainability is flourishing, only a few explanatory frameworks exist to

date and, generally, these lack a performance orientation. This paper aims to address this void by offering an in-

tegrative approach to sustainability performance of businesses. First, we provide a comprehensive definition of

sustainability performance and suggest that learning and change processes are prerequisites to achieving business

sustainability. Second, we follow a suggestion by Zollo et al. (2013) in situating learning and change processes in

a context of enabling and hindering factors. Third, we develop a typology with an institutional vantage point on

sustainability, from which we derive four strategies for issue responsiveness, five modes of issue integration, and

a set of 10 distinct learning processes. The performance implications of previous conceptualizations of impression

management, shared value, and sustainable business models are explained by this framework. The framework

reveals that although businesses are currently perceived as engaging in sustainable development, its integration

into business operations is partial and that the conditions for further learning and change may not be given to date.

Further, the framework indicates that business could be adopting the current best practices promoted by sustain-

ability initiatives as a defensive approach, such that the initiatives are failing to stimulate the required proactive

engagement. In offering a holistic theoretical approach to sustainability performance, this paper aims to stimulate

scholarship to address an important but neglected field and to produce more meaningful recommendations for

practitioners designing business sustainability initiatives.

Keywords: Business sustainability, sustainability performance, institutional theory, organizational learning and

change
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Sustainable Business Models: How much sustainability has in
them?

Dr. Janaina Macke (University of Caxias do Sul (UCS)), Dr. Romana Rauter (University of Graz), Dr. João Alberto Sarate (IMED

Business School)

Over the last couple of years, the concept of business models has become well known in the discussion about cor-

porate sustainable practices. A business model as a representation of how a company creates and delivers value

(Osterwalder & Pigneur, 2010) states also whether sustainable practices are considered or not. Consequently, the

discussion leads into the direction of new, innovative sustainable business models for which one criteria is central:

sustainable value creation (Porter & Kramer, 2006; Jonker, 2016, Schaltegger et al., 2012). Hence, a business model

is a conceptual tool that describes how an organization produces, delivers, and captures value and that helps un-

derstand how a company does business (Osterwalder & Pigneur, 2010). This field of research raised concepts as

“new business models”, sustainable business models” “business models for sustainability”, and “business models

innovation” among others. Because it is an emerging topic there is no consolidation of the concepts and terms used.

In addition, the literature review indicates the need to identify the different aspects, trends and gaps in research.

This paper aims to contribute to the ongoing discussion on the topic of new business models by doing a system-

atic literature review on it. The focus is on describing the state of the art and the future directions of studies on

new business models, stressing the links with sustainability and innovation. In order to do this, we deployed both

bibliometric methods and content analysis to deepen and provide an overview of the knowledge structure of the

sustainable innovation research. The ISIWeb of Science was defined as data source due to its reputation of being

one of the most important bibliographic databases. In order to set the research domain, we searched for scien-

tific articles using the term “Business Model*” AND “Innovat*” AND “Sustainab*”. The initial search reveals a total

of 682 documents, from which we selected according to some conditions: (i) only articles; and (ii) only written in

English. These criteria lead to a corpus of 366 scientific articles, which were submitted to clustering and mapping

techniques through Bibexcel and VosViewer (version 1.5.4) software. The co-occurrence frequency of terms was

used to build a map based on network data, in order to identify and disclose the structural and dynamic aspects of

the scientific research area. Finally, we created a bibliometric map to show, in a visual way, strong associations and

divisions between the several fields of the sustainable innovations stream of research. Based on themost significant

keywords (the higher frequency keywords), the map revealed 4 different clusters: value proposition, value constel-

lation, social profit equation and economic profit equation. These dimensions are aligned with Yunus et al (2010)

proposition and revealed that “value proposition” has been the most significant area linking sustainable business

models to sustainable innovation. This article contributes, from a theoretical point of view, in several important

aspects fromwhich we highlight: i) the finding that “innovation” is significantly closer to business models than sus-

tainability issues; and ii) the identification of a deep gap of theoretical and practical studies correlating sustainable

business models and sustainable innovation.

Keywords: New businessmodels; Sustainable businessmodels; Businessmodels for sustainability; Businessmodels

innovation; Systematic literature review.
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Sustainable development in management: the importance of
managers’ perceptions and values

Mrs. Gesa Ruge (University of Canberra)

This research investigates the less explored ‘front end’ perceptions and values of business managers actively facil-

itating sustainable development decision making. It provides new insights into how business directors, project

managers and site managers in the Australian building and construction industry engage with their stakeholders,

government and the wider community in sustainable development practices. Increasingly, construction sectors

globally are recognised as having a longer term impact on sustainable development outcomes in terms of emis-

sions, resource use as well as community health and wellbeing. In Australia, this sector is the 2nd largest industry

contributor to GDP and consists also of the largest number of small to medium enterprises (SME). Business man-

agers are focused on day to day operation and stakeholder engagement. They have limited resources, time or skill to

engage in sustainability or CSR reporting beyond minimum legislated benchmarks and contractual commitments.

There is currently a lack of research providing detailed insights into sustainable development perceptions and prac-

tices within SME building and construction businesses and how these influence sustainability management. Pre-

dominantly quantitative research studies into building and construction businesses internationally have identified

managers’ sustainable development perceptions and practice as fragmented offering limited insights into the com-

plex industry and project settings. To address this gap in the extant literature, this research adopted a qualitative

research methodology, to allow for a deeper inquiry into the relationships, issues and tensions associated with sus-

tainable management practices in the Australian setting. Utilising a bounded case study methodology 27 detailed

interviews across three SMEs were conducted. Directors, Project Managers and Site Managers provided detailed

descriptions and reflections on their personal perceptions, values and practices for sustainable development (SD)

management. Key findings include: 1) Managers across roles and businesses have clearly developed SD beliefs and

values, which are differentiated through their professional practice focused experiences. 2) The common themes

linking these beliefs are grounded in building and construction industry values rather than corporate business val-

ues. 3) Managers raised the current lack of SD education and professional development and are concerned about

the preparedness of future generations of industry managers. These research findings contribute valuable new

insights and extend the current discourse on the Brundtland definition for sustainable development in industry

specific contexts. A strategic management perspective reflecting sustainable development in the contextual setting

of the construction industry is outlined

Key words: Sustainable development, industry contextual management, stakeholder engagement, building and

construction industry, qualitative methodology
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The role of a broker in facilitating transdisciplinary project
teams

Dr. Gary Buttriss (The Australian National University)

The potential for organisational innovation in highly uncertain contexts such as climate change is enhanced through

“networks of learning”, involving multiple organisations, institutions, business, including research and academic

disciplines, government representatives, and even consumers.

The collective intelligence produced by the combination of heterogeneous knowledge improves idea generation and

innovation activity. However, “forces of fragmentation” can mean that participants are not always able to interact

effectively, creating difficulties in reaching a level of shared understanding. A means to counter these forces is

through the introduction of a broker who creates and maintains social ties and operates in a sparse social network,

occupying a central position amongst groups of otherwise unconnected individuals.

We develop a strategic narrative using a longitudinal case study to trace processes over time to enable a deeper

understanding of the mechanisms through which the broker facilities the innovation process in a transdisciplinary

team. The exemplar case focuses on an urban renewal project in Broadmeadows, Melbourne carried out by Victo-

rian Eco-Innovation Lab (VEIL), a consortium of government agencies, four universities, and a number of private

firms. Preliminary semi-structured in-depth interviews undertaken with key participants including the Director of

VEIL, design studio leaders, projectmanagers, and the broker assigned the role of coordinating the project. Archival

records including VEIL reports, publications and websites, along with media reports and press releases were used

to better understand the contextual environment. Over a period four months from April, 2010 to July, 2010 we con-

ducted ethnographic observation, attending a number events including the university-led design studios in which

ideas were generated, screened, and conceptualised. We were given access to output from the process, including

wiki pages, design briefs, reports, an eco-design publication, and attended the final exhibition of the design concepts

and toured the exhibition with the broker. Open access with the broker over this period enabled us to observe how

the process was unfolding, the nature of their involvement in facilitating progress, what other stakeholders had

been active and the nature of their contribution.

We found the broker operating in a relational role drove the innovation process. Firstly, through a process of link-

ing the broker used their central network position to create a collective, cooperative and inclusive context-based

approach, framing awareness through engaging in initial interactions with the participants; secondly, the broker

drove the co-production of knowledge across knowledge boundaries or cultures and worldviews by engaging in

knowledge transfer between participants by providing inputs into the idea generating process such as outside spe-

cialists with key skills needed at crucial times, through directing formal interaction and providing feedback, re-

flection and reflexivity; thirdly, the broker engaged is synthesising inputs into and outputs from the innovation

process.

The research contributes to the understanding of brokering as a process in facilitating innovation and overcoming

fragmentation in a diverse transdisciplinary team.
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AIMING AT A PRACTICAL TOOL ASSESSING RESIDENTIAL
BUILDING REFURBISHMENT PROJECT USING LCA AND LCC: THE

BAT-ECO2 PROJECT

Mrs. Carolina Colli (Laboratory of Civil Engineering and Environment, LGCgE, Université d’Artois), Dr. Alain Bataille (Laboratory

of Civil Engineering and Environment, LGCgE, Université d’Artois), Dr. François Buyle-Bodin (Laboratory of Civil Engineering and

Environment, LGCgE, Université de Lille), Dr. Charles Thibodeau (Laboratory of Civil Engineering and Environment, LGCgE,

Université d’Artois)

Considering the actual French building stock, 65% of dwellings were constructed before 1975, without any thermal

regulation. This share corresponds to an average energy consumption of 300 kWhPE/(m2.yr). The French law for

energetic transition stipulates a French environmental target of 75% decrease of GHG emissions between 1990 and

2050. Thus, in order to achieve this target, a national program has been implemented to reduce the primary energy

consumption contribution of the building sector. A big share of the primary energy consumption reduction is to

be related to refurbishment of the fore mentioned 65% of dwellings. Thus, more and more attention is paid to

the refurbishment operations and to the resulting life cycle of refurbished building in terms of environment and

of finance. To assess the life cycle environmental impacts and cost, Life Cycle Assessment (LCA), and Life Cycle

Cost (LCC) are two acknowledged methods based on ISO standards. However, there are still crucial methodological

discussions about how to implement these methods and about the way to combine the corresponding assessment

results. In that context, several French actors of Hauts de France and a Canadian Research Center teamed up on

the Bat-Eco2 research project aiming at creating a simplified decision-support tool for preliminary design phase of

refurbishment studies. The project partners are Université d’Artois, Université de Lille 1, CD2E (a public agency),

CIRAIG (an international reference center on life cycle assessment), CROA (an architect association), NJC Économie

(a firm specialized in construction economics) and Maisons & Cité Soginorpa (the social landlord is foreseen as the

main end user of the tool). The tool will consider the combination of potential environmental impacts together with

economic indicators for the assessment of existing detached single-family houses. One of the original aspects of the

future tool will correspond to the convenience and ease of use through a user-friendly display of results. To develop

such a tool, the research project first stage focused on the LCAmethodology based on existing standards, guidelines,

case studies and tools, whilst keeping in mind to elaborate a decision-support tool that is user-friendly for a non-

expert. In order to knowwhichmaterials, processes and life cycle steps to take into account in this tool, an extended

LCA was performed and LCC study is under work on the main renovation schemes that the social landlord intends

to carry out. From these studies, the hotspots are to be drawn and the tool main technical specifications are to be

built up. According to the refurbished building LCA results, the hotspots are products’ stage, energy consumption

(use stage) and replacements (use stage). The tool will be implemented based on those hotspots.
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Collaborations in DfS implementation projects : enablers and
challenges

Mr. Faheem Ali (Department of Design, Norwegian University of Science and Technology (NTNU)), Prof. Casper Boks (Norwegian

University of Science and Technology (NTNU))

The need for addressing sustainability impacts of products has been increasingly acknowledged in both academic

discourse and industrial research alike. Design for sustainability has been one such response to the call for more

sustainability in product development.

DfS approaches by its very nature warrants amultidisciplinary approach in companies that cover both internal (be-

tween departments in the company) and external stakeholders (along the value chain andwith other relevant exter-

nal stakeholders) in a company. This increases the relevance of collaboration in DfS projects. Even though collab-

oration is a very mature field of study in organizational research and elsewhere. It has not been widely discussed

in the context of DfS implementation in companies.

This paper investigates the potential insights from relevant fields such as Environmental Management Systems

(EMS) where collaboration has been studied in more detail. The insights from other relevant literature is then anal-

ysed in the light of empirical inputs from 16 case company interviews. The interviews aim at unlocking the different

enablers and challenges collaboration practices face in DfS implementation. The concludes by presenting a frame-

work on the different influencers, inhibitors and facilitators for collaboration practices in a DfS context.

Keywords: Design for sustainability (DfS), Eco-design, Interdepartmental collaboration, external collaboration, in-

terviews, empirical studies
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Factors that promote the success of design thinking in creating
sustainable solutions to environmental problems

Dr. Diane Pruneau (Universite de Moncton), Mrs. Boutaina Eljai (Universite de Moncton), Mrs. Natacha Louis (Université

d’Ottawa), Dr. Liliane Dionne (Université d’Ottawa)

Design thinking, a creative problem-solving approach, originally created by IDEO, a design firm, represents a

promising avenue for collaboratively developing solutions to humanand environmental issues. Design thinking em-

phasizes users’ needs, abduction and rapid prototyping. It takes place according to defined stages: 1. Observation-

inspiration: an ethnographic survey is conducted to describe the user experience and the situation. 2. Synthesis:

the information is synthesized to pose the problem in a few statements. 3. Ideation: ideas are formulated and

chosen. 4. Prototyping: prototypes illustrating ideas are quickly built and evaluated. 5. Tests: the prototypes are

evaluated with the users. 6. Communication: the product is communicated. Design thinking is currently being

used successfully by various organizations (including IDEO.org, D.school, MindLab, Hasso Platner Institute, INDEX,

Design for Change, Littoral et vie…) to implement efficient solutions for the environment, health and the economy.

For example, INDEX has created the Ocean Cleanup, a floating barrier that rids the oceans of plastic and waste that

accumulate there. Littoral et vie facilitated the start of a cooperative of Moroccan women who reuse food waste (to

make compost) and plastic bottles (to create jewelry), in order to adapt to the large presence of local waste trans-

ported by the floods. From teaching their parents to read, stopping child marriages, fixing potholes on the street,

building safe biking paths, children involved with Design for Change created some aspects of their desired future.

Design thinking, as applied by these NGOs gives positive results, but researchers have not yet determined the edu-

cational and digital tools that ensure its success. Our research aimed to identify factors and intervention strategies

that, during design thinking, favor the development of effective solutions to humanitarian or environmental prob-

lems. A literature review of the websites of 20 international organizations, interviews, questionnaires and analysis

of a prolonged trial of design thinking helped to scrutinize the approach as applied by these NGOs. The ideal team

of resolvers would bemultidisciplinary andmulticultural. Interviews withmoderate and extreme users (at various

points in the process), empathy and immersion in the milieu would encourage an expansion and clarification of

the problem space. The synthesis would ideally go through a formulation of the problem starting with: How could

we …? Brainstorming and reorganizing ideas by themes would be effective in stimulating the fluidity of solutions.

Rapid prototyping with simple hardware would provide a tangible picture of the “look” of new solutions. Some

digital tools such as Facebook, Google Docs, Adobe Creative Suite, Sketch, 3D Printers, In-Vision or Concept Board

could also facilitate the exchange of information about the problem, its graphic representation, or the proposal,

prototyping or evaluation of solutions. The success factors of design thinking include a mobile physical layout that

is conducive to the emergence of ideas, confidence in the creativity of resolvers, effective techniques of collecting

user needs and of brainstorming, adequate formulation of the challenge to overcome, rapid prototypingwith simple

hardware and sometimes ICTs to support the process between meetings.

102



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Identification of uncertainty hotspots for decision making in
Eco-design

Dr. Xiaobo CHEN (University of Surrey), Dr. Jacquetta Lee (University of Surrey)

Organisations now regularly face issues relating to the integration of innovative product design and sustainabil-

ity. As a result, companies need to integrate environmental aspects into their business strategies at product design

stage (Eco-design). One of the outputs from the Eco-design process is to provide as much information as possible

in order to support decision making; for example, which product, which material. However, design at the early

stages process suffers from lack of confirmed data. To solve this problem, uncertainty analysis provides an eval-

uation of the level of confidence of the results given the uncertainty in the input data. In addition, the result of

uncertainty analysis can stimulate and guide the collection of additional data if the overall uncertainty is found to

be significant. In reality, the collection of verified reliable data is expensive, or even impossible to obtain. There-

fore, decision makers require in-depth information to identify the relevant factors that have the greatest influence

on the overall uncertainty. The objective of this paper is to apply a two-steps sensitivity analysis to identify the

uncertainty hotspots in a case study for Eco-design. The case study was built for the design of an electronic tablet in

which the “cradle to gate” energy consumption was estimated with the consideration of uncertainty. The relevant

information of the components was determined based on a tool for materials information management and their

associated uncertainties represented as a range of value. With regard to sensitivity analysis, an initial screening

method was carried out using the extreme values (i.e. minimum and maximum values) for each input in order to

estimate its influence on the overall energy consumption. This first step gave a preliminary insight into the un-

certainty hotspots and reduced the number of inputs that needed to be considered more specifically (by ignoring

those that were calculated to be insignificant). Secondly, these selected uncertainty hotspots were characterized by

specific probability distributions according to the observations or expert judgments. This provided a more precise

representation of uncertainty in the selected hotspots. Finally, a Monte Carlo simulation was applied to explore

how the energy consumption would change in response to the variation of the selected uncertain inputs. By doing

so, a sensitivity index was calculated to rank the order of the contributions of the inputs to the overall uncertainty

of output. The results show that the process given above identified and prioritized the most important uncertainty

hotspots. To reduce the uncertainty associated with the input data, a number of actions can be taken: choosing

different solutions that have more accurate data, undertaking more focused data collection. Alternatively, if the

uncertainties are not deemed to be important, it may be appropriate to simply accept the risk. In conclusion, this

process provides a cost-effective way to filter the large volume of information and help decision makers to make

progress towards their business goals.

Keywords: Eco-design, uncertainty hotspots, sensitivity, decision making
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Structure and Agency in Designing Sustainability

Mr. Simon Lockrey (RMIT University), Dr. Warren Staples (RMIT University)

Organisations design solutions and implement strategies to address impending environmental crises. Despite the

proliferation of environmental strategies, they have for the best part failed in delivering impact reductions. Rea-

sons as to why success is elusive are still not entirely clear. Environmental strategies are enacted by people within

organisations, and rely on people being afforded sufficient agency and resources to make a difference. This paper

responds to calls for more attention to be paid to people and their ‘agency’ when considering how environmental

strategies are implemented. Building on Giddens’ structuration theory, the research draws on qualitative interview

and observation based research of three case studies comprising a strategy review conducted at a tertiary institu-

tion; an aged care planning context; and a long term eco-design program funded by government. It focuses on how

employees interact with rules, resources, norms and information to either reproduce or change social structures

during three cases involving design. Primary data were collected and analysed from these sites. A systematic three

stage inductive approach to analysis was applied following Gioia et al, to articulate themes as they emerged, to

develop a series of second order themes. Themes were combined and synthesised into aggregate dimensions. A

descriptive analysis was used to articulate key aggregate dimensions evident across cases. When aggregate dimen-

sions were collated, they formed a nuanced account of the structure-agency relationship for design contexts when

environmental strategies are implemented. Within the contexts investigated, the results highlight how social struc-

tures constrain or enable environmental outcomes respectively. Moreover, the conditions where employees can use

power to change or exploit contexts for better environmental outcomes are illustrated, in instances when design

projects progress. Alternatively it is revealed that contexts are problematic when employees are faced with struc-

tural resistance at the organisations in which they work. Therefore, characteristics about people and their agency

aimed at environmental efforts emerge, thus contributing a new understanding of how environmental strategy

can be successful or not. It is concluded that structuration could be used in further research to identify routes for

managers to navigate structural barriers, and to help enable their employees to enact environmental strategy. In-

deed such work may help to deliver effective strategy for both design scenarios, and for other individual or cross

disciplinary contexts within organisations.

Keywords: environmental strategy, agency, social structures, structuration, design
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Sustainability performance of wood-based materials: A systemic
assessment of lightweight materials for the mobility sector

Mrs. Claudia Mair (University of Graz), Mrs. Martina Zimek (University of Graz), Prof. Rupert Baumgartner (University of Graz),

Prof. Tobias Stern (University of Graz)

The automotive industry faces growing pressure to reduce negative social and environmental impacts, e.g. through

reducing the GHG emissions of their fleet and simultaneously increase the recyclability of its components. In order

to cope with these challenges the mobility sector has to be innovative by reducing fuel consumption through e.g.

weight reduction. A proposed strategy, therefore, is the preferred use of lightweight materials, e.g. carbon-fiber

composites, natural-fiber composites or any kind of wood-based material. The research project WoodC.A.R. (Wood

Computer Aided Research) bridges the gap between the bioeconomy strategy and the mobility industry by intro-

ducing wood-based materials into the automotive industry. Substituting conventional with bio-based materials in

certain applications will not necessarily lead to a reduction of negative social and environmental impacts. Various

studies already deal with possible sustainability impacts by comparing different lightweight-materials, e.g. alu-

minum compared to steel is more energy intense in the production, and natural-fiber composites are cheaper and

often available regionally compared to glass or carbon fiber composites. The recyclability of composites is more

complex as for steel or aluminum. Wood-based components are promising to be more recyclable than composites

and less energy intensive than steel or aluminum. However, existing studies are lacking concerning two points, they

are focusingmostly on a narrow sense on a corporate level by blending out systemic impacts and an overviewof cur-

rent used lightweight-materials is missing. It is essential to assess the sustainability performance of bio-based ma-

terials compared to conventional materials by considering impacts on a whole system to support decision-making

in the automotive industry. A whole system in the present study includes the company, market, society and nature.

This study aims to answer the following research question: How is the sustainability performance of wood-based

materials compared to other bio-based and conventionalmaterials from a systemic perspective? Hence, the present

paper aims to provide an overview of the environmental performance of currently used lightweight materials and

compares the sustainability performance of bio-based and conventional lightweight materials in a systemic way.

For the assessment, a framework based on Zimek & Baumgartner (2017) is used which contains three main criteria,

the range of impacts, a time-aspect and the principles for sustainable development of the Framework for Strategic

Sustainable Development (FSSD).This assessment framework contains a set of questions, which will be answered

by a comprehensive literature review and interviews with experts from the automotive industry. The outcome and

results of the present study help to clarify which materials perform better when essential sustainability criteria

are integrated. These results give important insights for decision making in the automotive industry, which is an

essential step to cope with regulation and targets in the future.
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The multidisciplinary approach for Life Cycle Architecture

Ms. francesca thiebat (politecnico di torino - DAD), Ms. Grazia Cocina (politecnico di torino - DAD)

A building should be designed for a planned lifetime, combining the expected perspective of subject involved in

the process (planners, designer, users, society, environment, etc). In the early stage of the life cycle design process,

decision-making methods can be applied to define the whole life of the building and control the sustainability of

solutions that will be adopted at different design levels: strategic level, system level and detail level.

The aim of the study is to introduce the concept of multidisciplinary approach as a main driver for the life cycle

design. The research shows the most important tools and theories, internationally recognized, starting from the

environmental economic theory, passing through multidisciplinary methods, such as Cradle to Cradle design and

Regenerative Design, up to life cycle design tools and methods.

The Life Cycle perspective requires stakeholders to cooperate in new ways. Integrated design allows a holistic

approach and the continuous consideration of a large numbers of aspects. The interoperability of design tools is a

key factor, providing support to design team for the life cycle assessment of buildings, life cycle cost determination

or a combination of the two.

Some case studies illustrate the practical application of life cycle analysis and show howmultidisciplinary approach

can improve the sustainability of the building, extending the building time horizon to the whole life cycle (including

construction, maintenance, renovation and end of life). All the examples considered in the study, taken from scien-

tific literature (e.g. Konig et al, 2010; Hauke et al. 2016; etc.), have been assessed using tools or systems to perform

sustainability, such as Sustainable Building certification scheme (DGNB), Minergie, LEED and Protocollo Itaca, etc..

Among the case studies examined there are: a lower secondary school in Austria (refurbishment and extension),

an administration center in Germany (new building), an industrial building in Italy (refurbishment), a residential

building in Italy (refurbishment and extension).

As a result, a classification of selected buildings by use type (residential, educational, office and industrial) is pre-

sented in order to build a case studies map, which highlights the multidisciplinary approach of the life cycle design.

Hence, the investigations and calculations were based on various parameters: construction costs, usage costs, en-

ergy requirement and life cycle assessment. The case studies map can be useful, as a reference, to help researchers

and designers to compare their design solution with a benchmark option.

El Khouli, et al. (2015) Sustainable Construction Techniques. Detail Green Books

Hauke, B., et al. (eds) (2016) Case studies and life-cycle assessment comparisons, in Sustainable Steel Buildings: A

Practical Guide for Structures and Envelopes, John Wiley & Sons, Ltd, Chichester, UK.

König et al. (2010) A life cycle approach to buildings. Detail Green Books

Keywords: life cycle design, design tools, sustainability, multidisciplinary, integrated design
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Analysis of environmental potential by implementing Industry
4.0 with a special focus on energy, resources and recycling

Ms. Magdalena Brunnhofer (FH JOANNEUM), Mr. Ernst Pessl (FH JOANNEUM)

Due to volatile and fastmovingmarkets, increasing competition ormore complex product solutions, industrial com-

panies are facing increasingly intricate challenges. High energy consumption, emissions output, resource scarcity

and waste are just some of the issues enterprises have to manage. Industry 4.0 (I4.0) focuses on an intelligent and

interconnected world in which smart factories represent the connection between digital and physical production

networks. This interconnection can lead to a variety of environmental benefits, such as consuming fewer resources

by means of intelligent connectivity of objects. The energy consumption of a company can be reduced by using

start-stop technologies or big data transparency concerning resource and energy consumption to reach optimiza-

tion potential in production. While I4.0 is increasingly discussed in theory and practice, the impact on the envi-

ronment has only been investigated rudimentary. We try to close this gap, therefore, the main objective of this

contribution is to analyze environmental potentials that can result from the implementation of I4.0. To fulfil this

objective, I4.0 in general and its main components are explained at the beginning. Afterwards, the environmental

impacts of I4.0 are investigated with a special focus on the areas resource and energy efficiency as well as recycling

potential. This first analysis showed that in each of the three areas different environmental potentials which can

be influenced by I4.0 are discussed in literature. To validate the practical application of the theoretical findings

an empirical study was conducted in the form of expert interviews. Based on the previous results an interview

guide was derived which was discussed with experts from different industries. Afterwards, the interviews were

evaluated using the qualitative content analysis according to Mayring. In the course of the empirical study, the

results of the literature research were largely confirmed. However, further potentials, which were not discussed in

the literature, were mentioned by the experts. In summary, the results of the analysis are showing that there are

many potentials through the implementation of I4.0 to counteract environmental impacts and, therefore, maintain

the competitiveness of company. Finally, however, it should be noted critically that many companies have not yet

implemented I4.0 sufficiently in order to raise these potentials. Accordingly, there is still need for further research

at this point.

Keywords: Environmental potential; Industrie 4.0; energy; resources; recycling
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Changing the game: consumer perceptions and factors of
acceptance for circular solutions in the toy sector

Ms. Juana Camacho-Otero (NTNU, Norwegian University of Science and Technology, Faculty of Architecture and Design,

Department of Design), Prof. Ida Nilstad Pettersen (Norwegian University of Science and Technology (NTNU)), Prof. Casper Boks

(Norwegian University of Science and Technology (NTNU))

Today, almost 90% of the toys sold around the globe are made of plastics. Plastic is made of fossil fuels, which are

one of the primary sources of greenhouse emissions. Additionally, recycling of plastics in products such as toys

is often economically and technically infeasible, resulting in plastics being incinerated if not landfilled. Plastics

have been included in the European Circular Economy Action Plan, recognising the role that this emerging concept

can play in solving such challenges. However, one of the leading barriers to the diffusion of circular solutions in

different sectors is the lack of consumer and user acceptance. Although some research has been conducted on the

matter for different types of circular solutions (e.g. remanufacturing, product service systems and product reuse)

the toy sector has not been thoroughly addressed despite its environmental, economic and cultural relevance.

Considering the challenges mentioned above, a circular approach to developing solutions in this sector seems

appropriate. Nonetheless, creating solutions that have a significant potential to be adopted by people, requires

a deep understanding of what drives diffusion, particularly at the consumer and user level. This paper aims at

providing insights in this regard by exploring consumer perceptions of potential circular toy solutions. To achieve

this, we first analysed the current level of ‘circularity’ of specific types of toys targeted to children. Then, and based

on these findings, we developed scenarios of possible circular solutions for the selected toys, and presented them

to different groups of adults who are responsible for giving toys to children (e.g. parents, grandparents, family

friends, teachers) in Norway. Using focus groups and interviews, we explored their perceptions regarding the

different scenarios suggested and the reasons behind such judgments and compared them to existing literature on

consumer and user acceptance. The findings of this study contribute to advance the knowledge about the level of

user’s and consumer’s acceptance of circular solutions by providing empirical data for an under-explored sector,

toys. It also offers insights for practitioners in the industry regarding potential ideas for improving the circularity

of the industry.

Keywords: toy industry, plastics, circular economy, consumer acceptance
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Consequential LCA of the implementation of the circular
economy in the fashion supply chain: the Italian case of the

“Orange Fiber” technology

Mr. Carlo Brondi (ITIA-CNR), Mr. Simone Cornago (ITIA-CNR), Dr. Giacomo Falcone (University of Reggio Calabria), Mr. Mario

Malinconico (IPCB-CNR), Mr. Andrea Ballarino (ITIA-CNR)

The application of the circular economy to the fashion supply chain is one of the objectives which is gaining interest

among corporate stakeholders of the sector. In particular, the development of technologies able to reuse by-products

instead of rawmaterials can be a solution both to reduce waste generation and to improve the use of resources over

the long term. In the examined case, the company Orange FiberTM, through a chemical process, extracts cellulose

from citrus peels to produce a textile fiber. This fiber can be compared to traditional ones such as silk, cotton and

viscose. Nowadays citrus peels constitute a by-product of the fruit industry and its traditional disposal represents

a low-value recovery as waste or animal feed. The presentation aims to determine the environmental impacts

of this process. The consequential LCA identifies the environmental benefits of implementing the process for a

real application case in Italy. System boundaries include the fruit growing stage, the harvesting phase, the use of

citruses in the food chain, the expected end-of-life of the waste, transports, the cellulose extraction, the textile fiber

production as well as the production of the substituted fibers. The parameters responsible for the highest shares

of the scenario uncertainty are the economic allocation of the food industry waste, the type of citrus cultivation,

the yield of the fiber production process and the compared citrus peels end-of-life. Results suggest that the assessed

process can potentially be beneficial from an environmental point of view while providing a high added value

product.
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Expanding system boundaries in LCA studies to support
Circular Economy models: the example of the wastewater

treatment plants in Milan

Ms. Martina Bellan (Università degli Studi di Milano-Bicocca), Mr. Giacomo Magatti (Università degli Studi di Milano-Bicocca), Mr.

Stefano Tani (MM S.p.A.), Prof. Marina Camatini (Università degli Studi di Milano-Bicocca)

The European Union indicates Circular Economy (CE) as the sustainable development model for the future. The

concept of Circular Economy is to keep the value of products as much as possible within the economic sphere, in-

creasing resource efficiency and decreasing environmental load. Thus, current linear businessmodels shouldmove

to circular business models and open economic flows should become closed, as far as possible. Great attention has

to be paid on the last stages of the economic processes, namely the treatment of waste. In CE thewaste of one system

should become the input of another. Therefore, two ormore systems compose the new circularmodel and the quan-

tification of the advantages could be complex. Life cycle assessment (LCA) can be useful for the evaluation of the

effects of CE, since it is a scientifically based tool formeasuring the environmental impacts of products, services and

business models. On the basis of the LCA results, it is possible to understand the effectiveness of a circular solution,

in terms of reduction of negative environmental effects. The LCA is carried out following the ISO 14040:2006 and

14044:2006 standards. In this study the LCA methodology was used to evaluate the environmental sustainability

of the application of CE principles to the urban wastewater treatment plants in Milan. Treated wastewater is dis-

charged in canals andused for irrigation of agricultural lands inMilan south area. Moreover, sludge, that represents

themain waste flow leaving the plant, is recovered. This waste contains a high concentration of nutrients (N and P),

which represent a valuable alternative to chemical fertilizers. This is the reason why, after a proper treatment to

ensure protection of human health, more than 80%of sludge is recovered through agricultural application. Tomake

those two solutions possible, the urban water system operator has to carry out tertiary treatments (sand filtration,

disinfection) to adapt the system outputs to subsequent reuse or recovery. Limiting the study to the wastewater

treatment plant, the treated wastewater and the sludge deriving from the system cause negative environmental

impacts; moreover, high impacts are determined by the tertiary treatments applied. However, expanding system

boundaries, i.e. including treated wastewater reuse for irrigation and agricultural sludge application, the environ-

mental impact of the system is reduced, thanks to: (1) the reduction of the amount of wastes exiting the system, (2)

the reduction of eutrophication impact of nutrients discharge into freshwater, (3) the reduction of resource con-

sumption for agricultural soil fertilization, (4) the reduction of water withdrawal for irrigation. In this case study

thewastes of thewastewater treatment plant represent a resource for agriculture, hence this CEmodel impacts pos-

itively on two systems. These findings confirm the appropriateness of system boundaries expansion approach for

the correct evaluation of CE models.

LCA - Wastewater treatment plant - Water reuse - Nutrients recovery - Environmental sustainability
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Exploring the social dimension of Circular Economy

Ms. Annika Mies (University of Kassel), Prof. Stefan Gold (University of Kassel)

Circular Economy (CE) has been promoted as an alternative concept to linear economy. It has been seen as a re-

sponse to the increasing resource scarcity and as a driver of the transition to a more sustainable economic system.

CE has been translated into the business realm by a variety of approaches and ideas such as industrial symbiosis

or closed loop supply chains. These concepts share major principles, i.e. increasing resource efficiency, extending

product life cycles or closingmaterial and nutrient cycles. The predominant focus in CE approaches is clearly on the

environmental and economic dimension, whereas social aspects — such as labour practices, human rights, or com-

munity well-being — have only been peripherally and sporadically integrated into the CE concept so far. Against

this background, this paper aims at investigating the social dimension as part of the CE concept in an in-depth way.

By means of a systematic literature review, we identify relevant peer-reviewed English-speaking research papers

at the intersection of CE and the social dimension of sustainability, and analyse them along a generic theoretical

framework comprising the criteria of disciplinary affiliation, researchmethod, conceptual and theoretical framing,

unit of analysis, and subject coverage. The literature review approach allows for mapping the extant intellectual

territory at the interface of social aspects and the CE. It represents the groundwork for evaluating the current level

of conceptual integration and for exploring reasons for rather low levels of conceptual connectivity and compat-

ibility, in particular provenience from specific (academic and political) discourses as well as differing conceptual

‘grammars’. The paper concludes by discussing opportunities and pitfalls of strengthening the social dimension of

the CE by cross-fertilisation through other apposite concepts such as the emerging concept of the sharing economy.

The paper contributes to the debate on how to advance the CE concept towards a genuine sustainability paradigm

that equally considers the economic, environmental and social dimension.

Keywords: Circular Economy, sustainability paradigm, social issues, conceptual integration, literature review.
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Governing flows in the circular economy

Dr. Pauline Deutz (University of Hull), Dr. Helen Baxter (University of Glasgow), Prof. David Gibbs (University of Hull)

The development of a Circular Economy, whereby resources kept in circulation for the extraction of maximum

value could make a profound contribution to achieving the aims of Sustainable Development Goal 12 to promote

sustainable production and consumption. However, the circularisation of material flows is likely to prove a

task for a generation: the challenges are only beginning to be explored and the wider implications seldom consid-

ered. As is well-known with respect to the sustainable development goals, there can be contradictions involved,

whereby actions designed to meet one (e.g., resource recovery) may have adverse effects on another (e.g., environ-

mental protection or social inclusion). The implications of specific Circular Economy initiatives, however, are not

well-known. Within the web of interwoven material and value flows which would comprise a Circular Economy,

this paper explores the regulatory framework governing the recovery of high value components of bulk industrial

residues, including residues accumulated from previous industrial activity, known as legacy wastes (i.e., a form of

industrial symbiosis). Drawing on a project examining technologies for and the governance of recovering metals

from high alkaline waste, including steel slag, this paper draws on extensive analysis of policies at EU and UK level

as well as semi-structured interviewswith stakeholders representing industry and regulatory bodies. The twomost

significant regulations covering the production, processing and storage of high alkaline industrial wastes are The

EU Waste Framework Directive and the IPPC Directive. Emerging issues are the definition of residues as waste or

by-product and end-of-waste. A barrier to resources re-entering the economy is waste classification and there is

currently an ongoing debate about how wastes are classified and at what point they reach end of life. This affects

how these residues have to be treated and whether they are permitted to be re-used thus whether or not they are

able to re-enter the economy. Wewill conclude with recommendations on the regulatory environment supportive

of this type of resource recovery.

Key words

Circular economy, steel slag, regulations, definition of waste, industrial symbiosis
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Learning how to explore the sustainability implications of the
circular economy

Dr. Pauline Deutz (University of Hull), Prof. Rupert Baumgartner (University of Graz), Prof. Sandra Caeiro (Universidade Aberta

and CENSE/FCT/UNL), Dr. Sabrina Dermine-Brullot (University of Technology Troyes), Prof. Andrew Jonas (University of Hull), Prof.

Andrea Raggi (University “G. d’Annunzio”, Pescara), Prof. Tomás Ramos (CENSE, Center for Environmental and Sustainability

Research, Departamento de Ciências e Engenharia do Ambiente, Faculdade de Ciências e Tecnologia, Universidade NOVA de Lisboa,

Campus da Caparica, 2829-516 Caparica, Portugal), Dr. Tatiana Reyes (University of Technology Troyes), Prof. Roberta Salomone

(University of Messina), Dr. Walter J.V. Vermeulen (Utrecht University), Dr. Julia Affolderbach (University of Hull)

Establishing a Circular Economy (such that the maximum value is extracted from materials and waste generation

minimised) is amajor policy areawithin the European Union and elsewhere. Explicitly seen as increasing economic

competitiveness and laying a foundation for environmental employment, Circular Economy policies are designed

to increase resource efficiency and decrease carbon dependency. Previous and ongoing research into the Circu-

lar Economy, however, has been largely concerned with strategies for implementation. The many different fields

of activity comprising the CE (e.g., re-use, recovery, recycling, eco-design amongst others) operate with varying

degrees of effectiveness in different places and for different materials. These fields of activity have not been crit-

ically analysed as an interrelated social, technical, environmental and, significantly, spatial phenomenon. This

project examines the extent to which circular economy practices are embedded in both public and private sector

activity, analyses geographic variation in practice, policy drivers for circularity as well developing methodologies

for assessing social and environmental impacts. This project, funded by the EU Horizon 2020, will train 15 Early

Stage Researchers (i.e., PhD students) in cutting edge systematic analysis of the process of transformation to a Cir-

cular Economy). Following a critical realist methodology, all of the projects in this network will be informed by

multi-disciplinary perspectives and interdisciplinary insight. They employ a wide range of social science methods,

including discourse and policy analysis, semi-structured interviews, observation, personal experience and ques-

tionnaires. Some projects will employ mixed (quantitative and qualitative) methods as appropriate. With close

engagement of stakeholders from the public, private and third sector, the project will increase understanding of

the implications of the circular economy for both places and companies, and furthermore contribute to the under-

standing of the interrelationship between companies and the locations within and through which their material

flows pass. In addition it will provide deep insight into the training requirements of researchers in the field.

Circular economy, critical realism, methods, research training
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Life cycle assessment of a ceramic tiles manufacturing:
strategies for circular economy

Mrs. Lucrezia Volpi (University of Modena and Reggio Emilia), Dr. Davide Settembre Blundo (Gruppo Ceramiche Gresmalt S.p.A,

Sassuolo), Prof. Fernando Enrique García-Muiña (Rey Juan Carlos University, Madrid), Prof. Anna Maria Ferrari (University of

Modena and Reggio Emilia)

One of the biggest challenges for European industry is to introduce sustainability principles into business models.

This is particularly important in raw material and energy intensive manufacturing sectors such as the ceramic

industry. Although the manufacturing process is rather standardised in its macro-phases, the current attention to

the environmental protection andhumanhealth requires the need for continuous research and innovation, in order

to provide added value in terms of both product quality and process quality. The present state of knowledge lacks an

operational tool for industry to support decision-making processes geared towards sustainability. Particularly in the

ceramics sector, the economic and social dimensions of the product and processes have not yet been given sufficient

importance. Tofill this gap, this study, carried out under theEuropeanProject LIFE16ENV/IT/000307“Life,Force of the

Future”, proposes an integrated life-cycle approach for the ceramic production of a leading company in the Italian

ceramic sector, using synergistically the individual impact assessment tools: Life Cycle Assessment (LCA), Life Cycle

Costing (LCC) and Social Life Cycle Assessment (SLCA). The analysis, developed in amicroeconomic level, is aimed at

defining environmental, economic and social indicators that will be integrated into a single Life Cycle Sustainability

Assessment (LCSA). The purpose is to reduce the environmental load of the production cycle by implementing the

circular economyapproach through the reuse of fired scraps and the increased use of local rawmaterials that affects

the relative supply chain. To assess the impacts, the Life Cycle Assessment (LCA) analysis was carried out with a

“cradle to the grave” approach and the functional unitwas represented by the annual production of the ceramic tiles.

The LCA study was performed using the SimaPro 8.3 software and the IMPACT2002+ assessment method. Primary

data were collected directly from the company while the background processes were modelled using Ecoinvent v3

database and literature. Life Cycle Impact Assessment (LCIA) results of 1 kg of ceramicmixture supply indicate that a

modified scenario, namely the use of local raw materials (50%), the increase of rail transport (30%) and the reused

of fired scraps (3%), produces an environmental damage reduction in all the impact categories. By maintaining

the same analytical framework as the LCA, the sustainability of the ceramic process and product was determined

using the LCC (Life Cycle Costing) method; the external costs related to the same F.U. are reduced by about 25%.

Finally, the social aspects are assessed by a Social Life Cycle Assessment (S-LCA); a preliminary analysis has been

performed, resulting in an identification and prioritization of all the stakeholders, in order to define appropriate

and targeted engagement strategies. Further development in the social assessment will be pursued in the following

research steps. The combination of this assess methods facilitates the integration of economic and environmental

approaches as pillars and business values, developing innovative businessmodels, based on the study of the process

and product as a unique system throughout its entire life cycle.

Keywords: Life Cycle Sustainability Assessment (LCSA), Life Cycle Assessment (LCA), Life Cycle Costing (LCC), Social

Life Cycle Assessment (S-LCA), Circular economy, Italian ceramic tile industry
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Strategic system building as tool to increase collaboration and
efficiency in the circular economy - a case study of the

collaborative waste project ‘Amsterdam Zuidoost Circulair’

Mrs. Julia Planko (Utrecht University), Mr. Simon De Rijke (Amsterdam University of Applied Sciences), Dr. Maryse Chappin

(Utrecht University)

Strategic collaboration in networks of industry actors, including government and users, promises a faster transi-

tion to a circular economy. Collaboration between actors is an important prerequisite for industrial symbiosis. A

strategic and systemic approach is necessary for efficient use of resources and to create synergies. The ‘Strategy

Framework for Collective System Building’ is a strategy tool which can be used by collaborating networks to build

up an innovation system around sustainability innovations. The framework gives a comprehensive overview of ac-

tivities which networks of actors can conduct in four strategic areas: to develop and optimize their new technology,

to trigger necessary societal changes, to create markets for their products and most importantly to coordinate their

actions. The framework can help innovative network actors to set goals and objectives, and promises to increase the

success of an innovative technology. However, it has not yet been tested for its applicability in Circular Economy

projects. The aim of this study is to investigate how the Strategy Framework for Collective System Building can be

used for strategy making in industrial symbiosis projects. Therefore, we conduct a case study on the collaborative

waste project ‘Amsterdam Zuidoost Circulair’ of the Amsterdam Cross Chain Collaboration Centre. In this project,

several companies in a specific region (Amsterdam Zuidoost) collaborate to combine their waste streams, shift from

individual to collectivewaste collection, and fromdecentralized to centralized and localwaste treatment in a shared

biogas plant. The aims of the project are to reduce CO2 emissions from waste transportation, to increase resource

efficiency, and to generate energy for the local community, thereby trying to ‘close the loop’. Interviews with key

actors of the project and a focus group session will be conducted, to investigate the applicability of the Strategic

System Building Framework for circular economy projects. An expected result will be an adjusted strategy frame-

work for system building, which will serve as starting point for further research in different industrial symbiosis

projects.

Key words: network collaboration; system-building; innovation ecosystem; circular economy; waste reduction
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The implementation of Circular Economy policies: A challenge
for institutions and practices

Ms. Paula Hild (University of Luxembourg)

Since 2014, the Grand Duchy of Luxembourg’s national policy aims at transitioning the national economy from a

linear to a circular model. However, we do not know so far how the different socio-economic actors in the country

deal with this new political vision. Thus, the overall aim of the CIRCULUX research project is to analyse the effec-

tiveness of the circular economy policy in Luxembourg by studying institutions and practices in businesses. In this

way, we follow authors who claim for the systematic inclusion of institutions into the analysis of policy effective-

ness (Glückler and Lenz, 2016). We assume that institutions explain sectoral differences in the efficacy of circular

economy policies, in analogy to Bathelt and Glückler (2014) who state that in a comparative study, institutions en-

able to clarify regional differences. Focusing on two different industries, the building sector and the automotive

supply industry, we hope to explore the variety of circular economy practices, and therefore as well theoretical

and pragmatic implications between the United Nations Sustainable Development Goals 9 (Industry, Innovation,

and Infrastructure) and 12 (Responsible Consumption and Production). The research follows a qualitative research

approach, including documentary analysis, up to 20 exploratory and around 50 semi-structured expert interviews.

We intend to capture different dimensions of the motivations and barriers of companies for shifting towards circu-

larity, by triangulation of these three datasets. In the analysis of data, we consider different levels and emphasise

on three points highlighted by various authors for a need for further consideration. The first aspect focus on the

socio-cultural specificities of Luxembourg and related challenges for the implementation of a circular economy

(e.g., the mix of technical standards, multilingualism, corporate cultures). The second aspect covers the internal dy-

namics of actor networks and hybrid organisations that aim to bring circular economy theory into practice (Schulz

and Preller, 2016). Moreover, the third aspect deals with the articulation between sustainability effectiveness and

the cost from the perspectives of various stakeholders (Ruparathna and Hewage, 2015). The preliminary results

put forward the interdependence of the actors’ perception of what would mean a circular economy model for Lux-

embourg. They also reveal the firm’s specific role in this system. The decision of a business actor to implement a

circular economy practice depends primarily on its return on investment, the general regulatory pressure and the

maturity of the industry and the company. In general, the hindrance for circularity is not the absence of a techno-

logical or technical solution. Interviews with experts from the business sector reveal that notably economic factors

are hindering circularity in companies. Besides, the maturity of the firm given its awareness for concepts like the

circular economy, sustainable development, or sustainability shapes its vision for the future in this field actively.

As a push for action, interviewees suggested a regulatory framework for circularity.

Keywords: circular economy, policy implementation, practices, institutions
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Zero-waste strategy in the metals sector: an environmental
evaluation of an innovative recycling process for

zinc-production residues.

Dr. Andrea Di Maria (KU Leuven, Department of Materials Engineering), Prof. Karel Van Acker (KU Leuven, Department of

Materials Engineering)

Industrial goethite is a by-product occurring during the zinc production process. Although goethite contains a

relevant amount of valuable metals, it also creates environmental threats due to the presence of heavy metals and

sulphur. While metals recovery from goethite is technically feasible, it is not economically viable with the current

technologies.

Hence, today goethite is mostly landfilled in tailing ponds, with considerable economic costs and significant en-

vironmental risks. Therefore, academic and industrial research is currently focused on finding technically and

economically viable alternatives to goethite landfilling.

In the region of Flanders, north of Belgium, a new zero-waste strategy has been recently proposed, as a result of a

collaboration between government, universities and local zinc producers. This new strategy is based on an innova-

tive process, which aims to recover the valuablemetals contained in the goethite and to produce new goethite-based

construction materials.

However, the environmental burdens connected the proposed recycling processmay overtake the environmental or

economic benefits. Therefore, the present study analyses the environmental performances of the proposed goethite

recycling process, which consists in a sequence of two processes (i) submerged plasma fuming and (ii) inorganic
polymerization of the fumed slag.

In the plasma fuming,the goethite is heated up to 1100 °C and valuablemetals are recovered through the fumes. The

fumed slag undergoes a process of inorganic polymerization, which forms inorganic polymers that can be used as

a novel building material, representing an alternative to traditional concrete made with Ordinary Portland Cement

(OPC).

Life Cycle Assessment (LCA) is a method for estimating the environmental impacts attributable to the life cycle of a

product or a process. In the study, life cycle assessment (LCA) is used to compare the environmental performance

of a goethite based inorganic polymer with the environmental performances of an equivalent OPC-concrete. No

initial impact coming from the zinc production is allocated to the goethite, as today the goethite is considered as a

waste product.

The LCA results show the trade-off between the environmental burdens of the fuming process and inorganic poly-

merisation versus the environmental benefits of metals recovery, OPC concrete substitution and the avoidance of

goethite landfilling. Goethite valorisation showed significantly better environmental performances in terms of sev-

eral environmental impact categories, thanks to themetals recovery andOPC concrete substitution. The LCA results

highlighted also the environmental hotspots to be carefully considered when implementing the goethite recycling.

In terms of carbon footprint, the goethite recycling is strongly affected by the high-energy requirements of the fum-

ing process, resulting in high greenhouse gases emissions. The study suggests that a switch towards more efficient

and clean energy sources can indeed significantly lower the carbon footprint of recycling. This will make goethite

valorisation a sustainable alternative in goethitemanagement, stimulating the implementation of circular economy

and zero-waste practices among zinc producers.

Keywords: industrial goethite valorisation, plasma fuming, inorganic polymerisation, LCA
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Configuring Governance in Sustainable Cut-flower Value Chains

Dr. David Bek (Coventry University), Dr. Jill Timms (Coventry University)

There have been a number of academic outputs and activist reports which have highlighted problematic working

conditions, social challenges and environmental degradation linked to cut-flower production. Global cut-flower

value chains which target northern European supermarkets are unusual in that there is less application of stan-

dards and certifications compared to other fresh product value chains, which almost routinely require standards

such as GlobalGap and often an ethical certification. However, there is increasing evidence that stakeholderswithin

cut-flower value chains are beginning to recognise the need to apply a range of sustainability standards. Identifying

effective institutional governance arrangements through which to drive these standards is a significant challenge

but is clearly of critical importance if the global cut-flower industry’s practices are to become more closely aligned

with the ideals of a socially just circular economy and if risks from climate change are to be mitigated. This pa-

per draws upon multi-locale research into cut-flower supply chains which is being undertaken through the ‘Global

Cut-flower Production Networks’ research project at Coventry University. This project examines the evolution of

standards and certifications within the cut-flower industry worldwide. Specific focus will be placed upon research

into the South African cut-flower industry, which includes the ‘sustainably harvested’ wild flower sector. The pa-

per will (i) demonstrate the spaces within which different forms of governance and regulation operate within the

cut-flower sector; (ii) critically evaluate the nature of the gaps that exist in relation to ethical and environmental

sustainability measures; (iii) examine who benefits most from the ethical-sustainability standards that are applied;

and (iv) outline the implications of rising South-South trade. The paper will conclude by reflecting upon the im-

plications for moving ‘beyond audit’ within supply chain governance and the contributions such moves can make

towards the implementation of truly sustainable practices. Analytical framing is drawn from the fields of Global

Production Network theory and postcolonial theories which critique the ethnocentrism inherent in the design and

implementation of ethical and sustainability standards within global value chains.

Keywords: Cut-flower, value chains, sustainability, Global Production Networks, certifications.
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Governance and change: an analysis of sectoral needs and
sustainability in the global chocolate industry

Dr. Amanda Berlan (De Mon)

The aim of this paper is to explore governance practices in the global chocolate industry and whether they are able

to create the right conditions for sustainable development in the sector. The chocolate industry is often used in

management literature to illustrate particular points relating to CSR and ethics in the supply chain (see for example

Crane, 2013; Dahan & Gittens, 2010; Coombs & Holladay, 2013; Gold et al, 2015; Blowfield, 2013; Blowfield &Murray,

2008). This is due to historical associations with slavery (Satre 2005) and to the fact that it has faced more recent

sustainability challenges such as child labour (Berlan 2013), farmer poverty and deforestation. As a result, this is a

sector rife with corporate social responsibility interventions ranging from certification schemes, voluntary multi-

stakeholder initiatives, international agreements and public-private partnerships. While there is some research

on these initiatives (Bitzer et al, 2012; Shapiro and Rosenquist, 2004), many knowledge gaps remain, especially in

the area of impact. Furthermore, such initiatives are difficult for chocolate consumers to be able to make sense

of, especially as certain companies are developing their own certification schemes and competing claims abound.

There is also ongoing criticism of the enduring power asymmetries at the heart of the global chocolate industry and

the fact that different forms of governance have evolved in response to external and internal company pressures but

been heavily shaped by corporate discourses. Therefore, an examination of the initiatives andmodes of governance

which are effective in promoting socio-economic development is both timely and important, especially given the

global commitments made to the Sustainable Development Goals. The originality of this paper is that it takes an

anthropological approach on these issues based on long-term empirical field research with cocoa farmers, as well

as desk-based reviews of private sector policies, as provided by corporate reports and company websites. The

analysis confirms that power asymmetries in the supply chain remain a problem but also brings to light a number

of opportunities for change. It is argued that research on the chocolate sector based on qualitative methodologies

furthers debates regarding governance by showing the need to have a greater focus on inclusivity and the paper

argues that this can be achieved through measures such as participatory auditing or independent product lifecycle

assessments enablingmore targeted and community-appropriate sustainability interventions. The paper concludes

that more effective interventions can be put in place and fairer global economies can be achieved, and that the

chocolate sector can become an example of good practice.

Keywords:cocoa, chocolate, governance, producer empowerment
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Impact of integrating rural producers into modern agricultural
value chains and gender Inequality: Lessons from Nestle’s dairy

project in Pakistan

Prof. Aneela Afzal (Arid Agriculture University, Rawalpindi, Pakistan), Dr. Sisira Jayasuriya (Monash University, Melbourne,

Australia)

Agricultural modernisation and development, involving the integration of rural producers into modern value

chains, can facilitate poverty alleviation, improved food security, and better conditions for rural households. But

though females contribute a high proportion of agricultural labour evidence frommany developing countries show

that benefits are not equitably distributed. Women from poorer households are particularly likely to experience in-

equitable distributional outcomes. Socio-cultural norms and practices, and legal and institutional structures restrict

female mobility, land ownership, access to education,credit and other markets. Constraints on female participation

indecision-making and market access also lower farm productivity and output.

These issues are particularly acute in Pakistan that has very poor levels of gender equity. In this paper, we review

the conditions of rural women in Pakistan, discuss the international experiences of gender outcomes in modern

agricultural value chains in developing countries, and draw implications for gender outcomes with agricultural

modernisation in Pakistan. We discuss the case of a programme implemented by the dairymultinational Nestle that

links small dairy producers to a modern value chain, based on the concept of‘Creating Shared Value’ (CSV) incor-

porating corporate social responsibility and financial viability with developmental goals. The project has a special

focus on rural women who have traditionally played an important role in livestock management. This project has

successfully raised farm incomes and has produced significant social and economic changes including gender out-

comes,demonstrating that innovative approaches can at least partially overcome barriers to integrating females in

modern value chains, without directly confronting deep rooted cultural norms and practices. Our paper analyses

reasons for its relative success, critically explores some of the distributional outcomes, identifies weaknesses and

deficiencies, and discusses lessons of wider applicability.
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Interaction between UN SDG associated to the production and
consumption value chain of Norwegian salmon farming

industry

Prof. John E Hermansen (NTNU: Norwegian University of Science and Technology. Deparment of Industrial Economics and

Technology Management)

The Norwegian salmonfarming industry has grown substantially in recent years and has been aneconomic suc-

cess for investors and society, and the industry is a largesupplier of protein rich food to the global marked.Both

government and industryhave indicated that they plan to quintuple production the next 30 years. Thequestion is

whether Norwegian farmed fish in such volume and dimensions can besustainable, and how can this food industry

be connected to UN SDGs in aNorwegian and global scale? The study explores and analyses SDG interactionac-

cording to methodology from International Council for Science (ICSU Eds: D.J.Griggs et al. 2017). “A guide to SDG

Interactions: From Science to Interaction”by following supply and value chain of the production and marked sys-

tem. The valuechain includes production of fodder from primary production in severalcontinents and affection of

vulnerable terrestrial ecosystems, oceans andmarine ecosystems. Further, production of salmon in cages, environ-

mentalimpacts on fjords and coastal waters from feces and organic residues. Theproduction also includes risk of

spreading parasites and fish diseases, genetic mixing, displacement and threats of wild salmon stocks in Norwe-

gianrivers. The onshore industrial part includes slaughter and production of fish product, export andtransport of

fish (air, roads and ships) from the coast of Norway to the globalmarked. Fish export also demand a huge number of

fish packing boxes (EPS, EPP,foam plastic). All this large and complicated industry affects many of the SDGtargets.

In addition is also adaptive cycles used as analytic tool to integratedconnectedness and the potential between the

most important ecological, economicand production features of the value chains. The study identify features and-

phases for improvement of ecological and societal sustainability based on aconcept for mediating and negotiating

interests between different actors andstakeholders connected to the production system
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Responsible Business Initiatives: Exploring Effectiveness,
Impact and Systemic Barriers

Ms. Valerie Nelson (University of Greenwich)

Background Context: Rapid processes of economic globalization have led to expanding global value chains and a

subsequent rise in responsibility challenges, including environmental and community impacts and worker well-

being and rights. Research justification: In response, there has been a proliferation of ‘Responsible Business Ini-

tiatives’ or non-governmental organisations which seek to influence corporate behaviour on their sustainability

performance, both internally and along their supply chains. There is a lack of conceptualisation of how such ini-

tiatives seek to influence corporate behaviour, as well as how companies respond in diverse ways, and the relative

effectiveness of RBIs compared with other forms of intervention. These intermediary initiatives are voluntary, but

increasingly work in contexts of normative frameworks, stock exchange requirements and legislation. RBI exam-

ples include the Global Reporting Initiative, the UN Global Compact, B-Lab, Shift, Ethical Trading Initiative, Better

Work, etc. RBIs offer diverse services such as tools, standards, learning processes, and reporting systems to shape

corporate internal and supply chain performance. The research aim is to conceptualize how RBIs seek to affect

company behaviour and the diverse ways in which companies may or may not respond. It seeks to review the cur-

rent evidence base and what it tells us about RBI-effectiveness/impact. Methods: Using theory-based evaluation,

methods include: a) a review of academic and grey literature; b) two years of engagement with RBIs as part of a

donor programme evaluation; c) limited interviews with specialists; d) conceptual work to articulate theories of

change and associated assumptions; e) analysis of available evidence using the theory of change. A literature on

corporate reporting covered four scientific databases, 18 search terms, a screening process and a review of sixty-six

articles. Findings cover the drivers of corporate reporting uptake, the quality of corporate reporting, stakeholder

utility, corporate behaviour change and ultimate impacts. Evidence on sustainability standards was found via web

searches, own work and critical analysis of two recent systematic reviews. Other literature was identified via re-

search networks/snowball approaches. Findings: The paper presents a conceptualization of how RBIs work. Theo-

ries of change have been articulated for responsible business per se, but also for individual mechanisms (employed

singly or in combination), including corporate reporting, product standards, new legal forms, investor pressure etc.

Major gaps are found in the evidence base, plus mixed or weak evidence where evidence is available to indicate a

credible contribution story. Conclusions: There are significant uncertainties about the effectiveness/impact of RBIs

and corporate responses, particularly from a sector-wide or industry perspective. Alternative drivers of change are

explored beyond RBIs, as well as suggestions on a future research agenda.
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Supply Chain Management: the role of social decision support
tools

Ms. Manuela D’Eusanio (Università degli Studi ”G.d’Annunzio” Chieti-Pescara), Ms. Silvia DI Cesare (Università degli Studi

”G.d’Annunzio” Chieti-Pescara;CIRAD, UPR GECO, Boulevard de la Lironde, 34398 Montpellier Cedex 5), Prof. Luigia Petti

(Department of Economic Studies, Università G. d’Annunzio Chieti – Pescara)

In the European debate, several documents (e.g., European Strategy 2020; Factories of the Future; Sustainability

Development Goals-Agenda 2030) address the theme of the role that social sustainability should undertake in the

decision-making process of industries and governance. Supply Chain Management (SCM) practice focuses on the

entire value chain as an integrated and indivisible system, adopting a systemic approach. To improve social sustain-

ability in SCM it is necessary to identify suitable tools for supporting organizations in decision processes. The aim

of this paper is to explore the role of social decision support tools inside private companies. A systematic literature

review was performed across a combination of keywords referring to SCM and social sustainability. On the basis

of the selected literature, it emerged that several methods, methodologies and approaches may be implemented for

integrating social sustainability in business companies. Nevertheless, it appeared that social dimension issues are

poorly discussed compared to the environmental ones. This could be explained by the difficulties to quantitatively

assess social issues. The multitude and confusion between different social issues definitions (e.g., impact, perfor-

mance, effect, aspect) and the connected myriad of methods often overlapping (e.g., SIA, S-LCA, CSR, ISO 26000, SA

8000), could generate confusion at company level. In this paper, we assume as social impact the “consequences of

positive or negative pressures on well-being of the individual and community” according to the S-LCA Guidelines

by UNEP/SETAC. Furthermore, the reliability of environmental management tools (e.g., E-LCA) has been increasing

in the last years compared to social management ones. Further developments are needed to show the role of social

decision support tools in the field of the SCM. In this perspective, companies need to develop skills and resources

to influence perceptions of value chain actors from a social sustainability perspective. Indeed, social indicators in-

spired to the existing literature, provide a base of social principles that are likely to be met in a single company and

in the entire supply chain. Through the Life Cycle Thinking (LCT) tools it is possible to assess impacts along the en-

tire life cycle of a product. In particular, S-LCA considers impacts at least on five stakeholders, such as workers and

local community. Unlike the audits that cannot highlight the involvement of the entire supply chain, the LCT tools

use both a top-down (e.g., E-LCA) and bottom-up (e.g., S-LCA) approach. In this way, the systematic approach of the

LCT tools allows to monitor the respect of the International Standards and Conventions on the Human Well-Being

in order to protect the social principles throughout the supply chain. The selection of social decision support tools

could influence the results of social issues evaluation concerning, fo example, suppliers’ choice, logistic activities,

business strategies and national measures of sustainability. This paper outlines how social decision support tools

help decision makers and how these tools could improve the economic activities of organizations.

Keywords: Social Sustainability, Life Cycle Thinking, Decision support tools
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The true cost of “green”: Quantifying the economic impact of
sustainable cement in consumer goods

Ms. Matilda Axelson (Institute for European Studies, Vrije Universiteit Brussel)

The transition to a more sustainable society must be accelerated to tackle climate change in line with the ambition

of the Paris Agreement and the SDG’s, and European leaders have committed to reduce domestic CO2 emissions by

80-95% until 2050, against the 1990 baseline. This will require deep emission reductions from the energy intensive

industries (EIIs), since almost 20% of EU greenhouse gas emissions are generated through industrial production and

energy consumption. On corporate level, previous research suggests that businessmodel innovation can play an im-

portant role in increasing the sustainability performance of the EIIs. New, more sustainable business models could

potentially mitigate CO2 emissions and at the same time provide companies with a way to capture new, emerging

business opportunities. However, successful implementation of such business models will require the ability to put

new sustainable products to market, which in turn requires a customer willingness to pay. The EIIs have long and

complicated value chains, which causes low end consumer and end customer involvement and awareness. This re-

search aspires to study customerwillingness to pay for sustainable products, through a case study on the EU cement

and concrete industries. Cement is not a self-standing product, but the binding agent (around 10-15% of volume) in

concrete, but generates up to 90% of the cost and greenhouse gas emissions of the final concrete product. The study

will investigate if increased end customer low-carbon demand can enable increased sustainability efforts upstream

in the value chain, with the following research question: “How much more must the end customer be willing to pay,

for it to be profitable to use sustainable cement as raw material?” A case study will analyse three product groups of

a firm producing cementitious products. Firstly, producers of concrete products will be interviewed on their view

on customer demand for sustainable products. The interviewees will be sales managers with insight in customer

preferences, who can share their view on a potential market gap for sustainable concrete products. The purpose

of the interviews will be to access sales data, for example sales prices and sales quantities for sustainably branded

concrete products (including their correspondent cement content), versus high-carbon alternatives. The data will

be analysed with the ambition to estimate the customer un/willingness to pay extra for sustainable products. Next,

the studied concrete products will be traced back along the value chain, to gather evidence of the production cost of

the more sustainable products (e.g. concrete produced from low-carbon cement), versus their high-carbon equiva-

lents. Data gathering in this phase includes primary data from companies as well as secondary data from literature.

Finally, the findings in the two previous phases will be jointly analysed, in order to estimate if the willingness to

pay for sustainable products is enough to generate profit for the producer. Also the practical implications thereof

will be discussed, including an estimation of the emission mitigation potential. A second round of interviews with

the same interviewees will be carried out, to retrieve feedback on the calculated estimations and the viability of

such business model innovations. Through this approach, this research aspires to quantify the economic impact

along the value chain of market entry of a sustainable product, and to investigate customer willingness to pay for

increased sustainability in a sector with low customer involvement.

#Decarbonisation #EnergyIntensiveIndustries #WillingnessToPay #Cement #BusinessModelInnovation
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Towards a life cycle sustainability assessment of cotton - state of
the art

Dr. Sabrina Neugebauer (Institute of Sustainability in Civil Engineering, RWTH Aachen University), Prof. Marzia Traverso (Institute

of Su), Ms. Rose Mankaa (Institute of Su)

Cotton is a product primarily used in the fashion industry and is used for making general clothing as well as other

products in the apparel industry. The demand and the importance of this product has remained stable for years

with highest production volumes from India (5,879 thousand metric tons), China, United States, Pakistan, Brazil

and Australia. In most of these countries, there could be high probabilities of identifying Social and Environmental

Hotspots related to the agricultural and manufacturing processes for producing cotton fibers and fabrics. Social

concerns on e.g. forced labor, minimum wages, gender discrimination, have been raised by the media and the

scientific society. Environmental issues, such as water scarcity and land use, are also often mentioned in the same

context.

Lots of initiatives have been developed in the last years to improve the sustainability performance of Cotton at com-

pany level. Two main examples are the International Cotton Advisory Committee and the Better Cotton Initiative.

The latter focused its attention on the environmental performance, by considering impacts such as climate change

and land use. The first was founded in 1939, yet, the decision to create an Expert Panel on Social, Environmental

and Economic Performance of Cotton (SEEP) was agreed on the 65th Plenary Meeting in Brazil, in September 2006.

A main driver for the development was the perception that agricultural production, including cotton production,

can cause degradation of soil and water and exposure of workers to harmful chemicals. The SEEP in 2009 produced

the first guideline “Measuring Sustainability in Cotton Farming Systems - Towards a Guidance Framework”. In this

document the three pillars of sustainability are considered, defining a set of indicators to measure the performance

of small cotton farmers. Furthermore, it represents a first solid report on the state of the art on the sustainability

performance of cotton farming. What it is still missing in the SEEP approach is a life cycle prospective that should

be taken in to account.

Manymore initiatives have been set up in the last years in this sector andmost of them consider both environmental

and social impacts and included farmers and companies in the supply chain of the final products (e.g. clothing). Al-

though this product has already attractedmuch attention from the government and NGOs and some effort has been

made to develop a consistent and harmonized methodology to measure its associated sustainability performance,

no agreement at scientific and operational level has yet been reached.

Therefore, the aim of this study is to develop a state of the art on the main indicators, data, databases, impact cate-

gories with a life cycle prospecting and targeting the standardization of life cycle sustainability assessment for the

cotton industry. The combination of environmental, social and economic aspects as well as the consideration of pos-

itive and negative impacts is hereby of importance. Benefits and challenges of this methodology will be presented

here together with steps for further developments.

This developed set of indicators on sustainability aspects of cotton can then serve to push towards harmonization

in assessing cotton production and products and will provide a clear picture on country-specific hotspots enabling

a comparison of the different production locations.

Key words: cotton, sustainability indicators, life cycle assessment, life cycle sustainability assessment.
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Value chains and deforestation: The myth of zero cocoa
deforestation ?

Dr. Verina Ingram (Wageningen University)

Market-based mechanisms have been extensively used in global cocoa value chains to address the myriad of socio-

economic and environmental sustainability issues inherent in the processes from cacao on farm to cocoa and choco-

late in consumer hands. The deforestation and degradation that cocoa production has caused has long been recog-

nized but only recently spotlighted. Encroachment into the few remaining forested protected areas in West Africa

and rising consumer and industry awareness led cocoa and chocolate manufacturers to publically commit to end

deforestation in their supply chains at the recent COP23 UN Climate Change Conference. Degradation attributed

to cocoa across the humid tropic cocoa belt has occurred on a larger scale since the late 1940s, with notably rapid

expansion since the 1990s. Arguably, zero deforestation cocoa exists only when forests have already disappeared,

or where protected forested areas in cocoa landscapes have been continuously maintained. Are decreases in cocoa

related deforestation attributable to market-based sustainability initiatives and governance – such as CSR schemes,

partnerships and certification - real or a myth? Might they be explained simply because so few forests and trees

are left in many of the main cocoa production landscapes?

This article investigates market-based and project governance of cocoa landscape and value chains, notably via

the private and civil society sectors, and public-private multi-stakeholder processes, related to “zero deforestation

cocoa” and restoring cocoa forest landscapes. We examine how and if these based governance arrangements are

a sustainable business model in catalyzing sustainable land-based development. First we clarify the often hazy

definitions to get clear frame of what cocoa deforestation and degradation really means, its extent and timescales

and the underlying logic and assumptions, by building a Theory of Change. Using a mix of literature and empirical

studies on cocoa sustainablity initiatives seeking to impact deforestation/aforestation, we seek to untangle the in-

terrelationships between cocoa driven deforestation and degradation and other drivers. We then seek to answer if

voluntary zero deforestation pledges in relation to the cocoa value chain are really possible and what they imply at

value chain and landscape level; and how to realistically and robustly operationalize, monitor and measure these.

Recognizing the assumptions andmyths inherent in recent commitments, we also assess the implications and effec-

tiveness of voluntary market-based and project arrangements to eradicate deforestation in the cocoa value chain

such as REDD+, payments for ecosystem services, afforestation and restoration initiatives.
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Application of the Life Cycle Assessment methodology to the
production of Granoro Dedicato pasta, 100% Puglia supply chain

Prof. Giuseppe Tassielli (Dipartimento Jonico in ”Sistemi Giuridici ed Economici del Mediterraneo: società, ambiente, culture”,

Università degli Studi di Bari “Aldo Moro”), Prof. Bruno Notarnicola (Ionian Department of Law, Economics and Environment,

University of Bari “Aldo Moro”), Dr. Serena Masini (Dipartimento Jonico in ”Sistemi Giuridici ed Economici del Mediterraneo:

società, ambiente, culture”, Università degli Studi di Bari “Aldo Moro”), Dr. Gianluca Palladino (Granoro Srl), Prof. Pietro Renzulli

(Ionian Department of Law, Economics and Environment, University of Bari “Aldo Moro”)

Italy is the world leader in pasta production with a production of around 3,324,000 tonnes and a consumption of

1,428,000 tonnes (Ismea, 2016). Among the main Italian pasta producers, the Apulian company Granoro is commit-

ted, starting from 2012, in a 100% Apulian supply chain from the field to the finished product.

This is a chain certified ISO 22005: 08, which guarantees traceability along the entire supply chain, based on a

supply chain agreement between Granoro, the farmers and the De Vita mill, through which it is possible to have

more accurate information and detailed for each phase of the life cycle.

Given the growing interest of the agro-food sector to the application of the Life Cycle Assessment (LCA)methodology

to its supply chains and the dissemination of Environmental Product Declarations (DAP), in recent years numerous

initiatives have been taken to overcome one of the key problems of sector such as the lack of reliable and up-to-date

inventory data on food products and processes.

This work aims to overcome this limit through the application of the Life Cycle Assessment to the agro-industrial

process of “Dedicated” pasta, basing the whole study on data collected in the field, as regards the agricultural phase,

and on the data collected in the company, for regarding the industrial phase.

Specifically, for the agricultural phase, all the inputs were subdivided into sub-phases, ie the preparation of the land

(plowing and harrowing), the pre-sowing fertilization, the sowing, the fertilization, the weeding, the harvesting and

storage of grain and straw. In particular, we have taken into account a series of variables such as the variety, the

production area, the cultivation technique, the processing and production technology that have always represented

the methodological critical aspects of the “Food LCA”.

With reference to the industrial phase the consumption of semolina, electric energy and thermal energy for the

various process phases was subdivided, namely themixing of the ingredients, the extrusion, the drying, the cooling,

the storage, the packaging, storage and finally shipping.

The presence of region specific inventory data will contributes to the quality of the data base, which will be repre-

sentative of the pasta supply chain of Puglia.

Keywords: pasta, sustainability, Apulian region, life cycle inventory, traceability
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British Consumers’ Implicit Values for Ethical and
Environmental Credentials: Insights from Farm Food Products

Dr. Phani Kumar Chintakayala (University of Leeds), Prof. William Young (University of Leeds)

In the UK, increasing number of consumers are switching to sustainable products and as a result spending on sus-

tainable products in food, energy, transport, finances etc. sectors has grown to £81bn (a 500% growth since 2000).

Spending on ethical food & drink products alone has increased to £9.8bn in 2016 contributing to about 12% of the

total ethical spending in the UK. However, spending on ethical food and drinks is still less than 10% of the UK con-

sumer expenditure on food indicating that there is more to be done to drive producers, retailers and consumers

towards ethical/sustainable food and drink products. In order for producers and retailers tomake required changes

to their systems to not only cater to the demand but also to sustain at the same time, firstly, they need to knowwhat

premiums consumers are willing to pay for the goods and whether the premiums are sufficient to compensate the

extra costs and secondly, how these premiums vary across products. This paper presents findings from a research

work aimed at estimating price premiums that the British consumers are paying for ethical and environmental cre-

dentials of two farm products. The products considered are milk, eggs and beef mince. Milk and Egg products have

an ethical as well as an environmental credential variety on offer. Ethical credential for milk is farmers’ welfare

and for eggs it is animal welfare. The ethical variety of milk is ‘farmers milk’ which was introduced in recent times

and priced little more than the conventional milk. Consumers’ who are willing to help farmers can pay that little

‘extra’ which is paid to the farmers directly. The ethical variety of egg is a well-known ‘free range’. There is no spe-

cific ethical variety for beef mince. The environmental variety is ‘organic’ for all the three products. The research

uses actual sales data, spanning over a period of 12 to 24 months, from a leading retailer in the UK. Hedonic pricing

method is used to analyse the data. Results indicate that the price premiums that the British consumers paying for

ethical and environmental credentials of milk are 18.4% and 41.2%, for eggs the premiums are 51.6% and 141.4%

and for beef mince the premium for organic is 88%. The research suggests that the price premiums for ethical and

environmental credentials are significantly high and also vary from product to product.

Keywords: Implicit values, sustainability credentials, farm food, British consumers
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Contributing to sustainable lifestyles through agency and
sociability in a sharing economy

Mrs. Karen Brabant (Odisee), Prof. Ingrid Molderez (Katholieke Universiteit Leuven), Prof. Wim Lambrechts (Open University of the

Netherlands)

A challenge in striving towards a more sustainable city is to make people act in a responsible way. Despite the

numerous promising movements, there are still many examples of unsustainable behavior by citizens. Belgium

has one of the highest ecological footprints on earth (WWF, 2016), making SDG12 amain challenge. Research shows

that a single focus on knowledge sharing and creating awareness is insufficient to realize action (e.g. Bain et al.,

2012). Another approach urges itself to realize responsible citizenship behavior.

Uitto’s research (2015) points out thatwithin the context of education, pro-social experiences and evenmore, agency

experiences are the highest precedents of responsible environmental behavior. A more in-depth view on the con-

cept agency, leads to the research of Bandura (2006). He makes the distinction between three modes of agency:

individual agency, proxy agency and collective agency. The difference can be found in the type of resources used

to realize the desired outcomes.

Together, agency and sociability could form a strong duo in the challenge to stimulate today’s consumer behavior to-

wards more sustainable lifestyles. Educational institutions succeed in translating these strategies into practice (e.g.

participatory class governance). However also in the economic field, innovative business models are increasingly

trying to adopt these strategies (Kolbjørnsrud, 2017). This reflects the growing importance of consumer engagement

in nowadays decentralized socially-embedded economic models, such as the sharing economy. Although the strate-

gies mentioned above are well documented in the context of sustainable education, more information on similar

practices in economic contexts could contribute to their value for innovative business models.

Following research question will be addressed in this paper: In which way do pro-social and agency experiences

relate with the performance of sustainable behavior in an out-of-school context, more specifically in the context of

the sharing economy? Several hypothesizes will test the correlations between the use of sharing economy, intrinsic

motivations and the involvement of users in internal sociability and agency. Also the three different modes of

agency will be included in the analysis.

Quantitative data is collected through a survey, completed by users of sharing initiatives in Belgium. The survey

investigates the sustainability profiles of the users, their motivation to use sharing initiatives and their involve-

ment in pro-social and agency activities of those initiatives. We collect the data through different channels: direct

communication from sharing initiatives to their users, face to face completion of the survey on relevant events and

distribution of the survey towards our personal network.

Positive correlations are expected between sustainable profiles, type of motivation of users and their involvement

in pro-social and agency experiences.

Suggestions for further research are firstly exploring the interconnection between sociability, agency and transfor-

mative learning (Jickling & Wals, 2008). Secondly, expanding the research to external agency, referring to general

agency not related to the organizations. Thirdly, performing an analysis of the effectiveness of different mecha-

nisms to activate sociability and agency.

Keywords: sustainable behavior – sociability – agency – sharing economy

129



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Development and application of an ISO based Eco-design
approach: the case study of an Italian hospital catering service.

Dr. Alessandro Manzardo (University of Padova), Mr. Matteo Simonetto (University of Padova), Ms. Maria Leida Putin

(Serenissima Ristorazione SpA), Ms. Lucia Cammisa (Serenissima Ristorazione SpA), Prof. Antonio Scipioni (University of Padova)

The interest of the International Community on environmental issues has increased in the past years and started

to affect the market of companies worldwide. The reasons are manifold and related to the fact that products and

processes have an impact on environment along their life cycle. TheUnitedNations, setting the SustainableDevelop-

ment Goals, stressed the need to adopt a life cycle approach to achieve more sustainable production and consump-

tion and set specific targets to promote sustainable public procurement practices. Along this line, the European

Union has lunched the Green Public Procurement (GPP) initiative to support the procurement of greener products

and services. Despite GPP is an established procedure in several countries, tools to support companies in developing

compliant products and services presents several limits: tools are often too complex, over formalized and not able

to answer to companies’ needs. The objective of this research was to develop and test a simplified model to support

companies in the design of products and services to specifically comply with GPP criteria. To do so, ISO/TR 14062

on Eco-Design along with ISO 14001 and 14040 were combined into a new model made of 4 stages: 1) Life Cycle

Analysis to identify supply chain Eco-design criteria; 2) Context Analysis to identify the other Eco-design Criteria; 3)

Identification of alternative designs; 4) Life Cycle Assessment (LCA) to quantify potential environmental impacts of

the alternatives and define the final product/service. To test the model, the case study of Serenissima Ristorazione

SpA, an Italian hospital catering service Company who was willing to participate in a public call was chosen. Pri-

mary data were acquired from the company; secondary data were acquired from Ecoinvent database. The Life

Cycle Analysis pointed out the importance of the menu and the choice of raw materials as well as the definition

of logistic solutions and the management of energy and chemicals; such area of concerns were also confirmed by

the Context Analysis that took into consideration European, National and the specific calls criteria. Based on these

outcomes, specific solutions for the reduction of the environmental impacts of the catering service were designed

ranging from the definition of a reduced impacts menu, to the choice of methane fueled trucks, to technological

solutions for the reduction of energy use during the production of meals and chemical use for cleaning at the hos-

pitals’ premises. LCA was applied to quantify the potential reduction of the alternatives and to support the decision

on the final design of the service. The impact variation of the proposed services resulted to be -784 tons of CO2 eq

per year, - 2306 m3H2O eq per year and - 2176 kg of PM10 eq per year. Results of the study proved the applicability

of the proposed model. Future research of the authors will focus on further application of the proposed model in

other context in order to verify its generality as long as further integration with Multi Criteria Decision Making

Analysis to simplify the valuation of different design alternatives.

Keywords: Eco-design; catering service; green public procurement
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Eating ‘green’ chocolate: an analysis of consumer
understandings, environmental communication and

sustainability in the chocolate supply chain

Dr. Amanda Berlan (De Montfort University)

This paper examines the notion of sustainability in the specific context of chocolate. Current market trends indicate

that demand for chocolate remains strong in Europe and North America and that it is growing across Asia. Analysts

have also noted that there is a growing market for chocolate produced in a socially and environmentally respon-

sible way, by which they mean more demand for products certified as Fairtrade and/or organic. What impact do

such changes have on sustainability practices and on producers and consumers? What sustainability lessons can be

drawn from the case of chocolate? The analysis answers these questions by taking an anthropological perspective

on these issues. It is based on long-term qualitative fieldwork with cocoa farmers and an extensive desk-review of

media, policy and corporate discourses on ethical and environmental consumption. The paper aims to show that

there are many complex layers of reality which need to be understood in order to establish what ‘green’ and ‘sus-

tainable’ chocolate actually looks like. It argues that certification schemes presently rely on a very limited definition

of sustainability which fails to capture key environmental issues and to engage consumers towards the 2030 Agenda

for Sustainable Development. For example, most current certification scheme have particular labour standards and

requirements regarding the use of chemical inputs. However, they do not incorporate notions such as water usage

or waste along the supply chain and yet these are of critical importance. Some sources claim that growing 1 kg of

cocoa requires an estimated 20,000 litres of water. In addition to this, water is used in the manufacturing process,

making the overall water footprint of chocolate high relative to many other products, therefore the water footprint

of chocolate should be an important consideration. However, providing absolute figures on this is not possible be-

cause a complex product such as chocolate does not have a fixed water footprint; there are many different types

of chocolate ranging from white to very dark and a variable cocoa content means a variable water footprint. Fur-

thermore, cocoa can be either rain-fed or irrigated, and these systems have different environmental implications.

This illustrates the complexity of conveying sustainability information to consumers and the need for an alterna-

tive conceptualisation of what sustainable consumption means in this context. The paper concludes with practical

suggestions on the way in which sustainability can be communicated to consumers and illustrates that consumers

makingmore informed choices need not be complex and difficult, as is often claimed. Key words: chocolate, ethical

production/consumption, sustainability

131



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Energy and environmental assessment of the institutional
catering in Lombardy (Italy).

Prof. Marina Mistretta (University of Reggio Calabria), Prof. PAOLA CAPUTO (Politecnico di Milano), Prof. Maurizio Cellura

(University of Palermo), Dr. Maria Anna Cusenza (University of Palermo)

Climate change calls for decisive actions to match sustainable development goals, among which key factors are the

reduction of energy consumption and carbon footprint.

Agri-food sector is one of the main priority areas contained in the European Sustainable Production and Consump-

tion policies, aiming to create more sustainable consumption and production patterns and pushing for environ-

mental international agreements for climate change mitigation and national laws for the efficient use of resources.

Public restoration plays a central role in the food consumption sector, at least in developed countries. In particular,

institutional catering is playing a relevant role in outdoor meals provided in schools, hospitals, prisons and senior

housings, significantly affecting the local food sector. On average in Italy one third of the total meals provided by

institutional catering are supplied in schools, where 380 millions of daily meals per year are provided. This con-

sumption is constantly increasing at least in the North/Center Italy. Thus, it becomes of crucial importance to assess

the environmental impacts along the production chain, from the cultivation phase, the food processing and the

distribution phase to the end-of-life. At international level, it is well recognized that an integrated sustainability

assessment must be based on a life cycle approach, that allows to deeply analyse the whole system or supply chain,

thus avoiding burden shifting.

The presented paper starts from the results of a previous research, in which a tool was developed to evaluate the

impacts of food production and to define possible scenarios to improve institutional catering in the school sector in

Lombardy Region.

The paper here presented reports the further developments of the previous research in order to verify the robust-

ness of the architecture and of the dataset and to make the tool able to assess institutional catering also in terms of

environmental effects.

In details, the CED (Cumulative Energy Demand) and the GWP (GlobalWarming Potential) are investigated in depth

for the selected food products, according to a life-cycle approach. Particular attention is paid in relation to the

sources considered and to the boundary of the analyses, following the scheme of upstream, core and downstream

processes for the food chain taken into account.

Further improved institutional catering scenarios are defined taking into account both the production and con-

sumption systems and assessing the main energy and environmental items.

The authors hope that their contribution could provide a systemic approach of energy and environmental assess-

ment for the stakeholders involved in the institutional catering sector, in order to support the development of new

models of food policy.

Keyword: Institutional catering, Food energy consumption, Food supply chain, Life cycle assessment
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Environmental assessment of fruit processing: a case study on
oranges from Sicily (Italy)

Dr. Roberta Salomone (University of Messina, Department of Economics), Dr. Giovanni Mondello (University of Roma Tre,

Department of Business Studies)

According to the FAOSTAT data 2017, the largest orange producing country is Brazil, while Italy is at the 12th position.

In the European Union, Italy is the 2nd larger producer, after Spain (FAOSTAT, 2018; L’Informatore Agrario, 2017).

The Italian production (mainly due to cultivation in Sicily) is greatly consumed fresh (1,017,400 tonnes), while the

amount destined to the processing industry is about 213,600 tonnes (17.4 %) (ISTAT, 2017).

Even if only a small part of Italian oranges is used in the processing industry, this represents a growing business

sector on a global scale (especially for the production of frozen/concentrated orange juice) that was the subject of

media attention for related working conditions, the massive use of pesticides and the environmental impact that

comes from production and distribution worldwide (Dusch Silva et al, 2013; Wildenberg and Dusch Silva, 2015).

In this context, the goal of this study is to identify the environmental hotspots of orange processing in a firm op-

erating in Sicily using a life cycle approach. The study presents a detailed production inventory data in order to

identify the potential environmental impacts of the different processes involved in orange processing activities. The

company used as case study represents an example of enterprise where the circular economy approach is applied;

indeed, it has different production lines for juices, peels and essences production, allowing a complete use of the

whole orange, including waste valorisation for energy recovery through an anaerobic digestion process.

The analysis is carried out through the application of the Life Cycle Assessment method. The functional unit is 1

tonne of oranges. System boundaries are defined following a gate-to-gate approach and includes the orange pro-

cessing and the related juices, peels and essences production and the transport and distribution process. The results

show that transport is the main contributor to the global warming potential of orange processing. Detailed results

on single processes allow the identification of the environmental hotspots to be used for the identification of envi-

ronmental improvements at company level. The circularity efforts of the company are described and evaluated in

comparison with non-circular approaches.

Keywords:LCA, orange processing, circular economy, environmental assessment
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Environmental management in tourism sector: good practices
and opportunities

Prof. Grazia Calabro (University of Messina)

It is widely recognised the multimodal relationship between tourism and environment. Environment represents

the core of touristic activities given that we organize tourism where we recognise a certain level of attractiveness.

Environment is considered as the wide set of natural, anthropologic, economic, social and cultural factors that

characterized a touristic area and represents the habitat in which the touristic attraction can be valued or, on the

opposite, depreciated. Sometimes attractiveness has been sacrificed in the name of tourism industry expansion

and thus long term development potential. In fact, every tourist activity is strictly intertwined with the ecosystem

in which it takes place so that the protection of the environment is motivated by the need to preserve the stock of

natural resources that allows touristic companies to achieve relevant economic and competitive results and, at the

same time, compromising this asset can imply the loss of all touristic attraction, damaging the whole sector.

These considerations show that touristic activities, more than others, need to couple economic development with

environmental safeguarding and, as consequence, the necessity for tourism activities to be converted in a more

ecological way.

From1995, year of the publication of the Lanzarote chart, the documentwhich opens a serious debate on sustainable

tourism, several initiatives have been carried out in this field.

The discussion on this issue resulted in the proliferation of awards, labels and initiatives that rarely represented a

concrete answer to the problem. Both the lack of information about environmental impact of tourism and the little

attention on the problem showed by tourists represented an obstacle to the development of an efficient integrated

approach. In fact, tourism suffers from the problem of indirect impact; in this sense the role of tourists is crucial in

order to answer the environmental problem in a positive way. In fact, in general terms, tourists are worried about

environmental problems but do not realize the considerable importance of their daily purchasing habits in terms

of contributing to the problem, and therefore do not change them. At the same time, most of environmental impact

on tourism depends on tourists’ behaviour. Tourists are, contemporary, recipients of environmental policies and

partner in their implementation.

In the recent years, the tourism sector experienced new form of environmental management thanks also to the

development of environmental management tools such as Eu-Ecolabel.

The aim of this paper is to make a literature review about environmental management in tourism sector and to

analyze the environmental improvement and the new opportunities linked to adoption of EU-Ecolabel. According

to literature review, managing a facility in compliance with Ecolabel standards today is an example of innovative

hotel management. In fact, EU-Ecolabel sets specific criteria for tourism aimed at stimulating the adoption of best-

practices in the environmental management of touristic activities. The establishment of best practices is best shown

by EU-Ecolabel tourist accommodation services than non- EU-Ecolabel ones. This means that the implementation

of EU-Ecolabel criteria plays an important role in determining both the environmental performance of a touristic

activity and tourists’ involvement.

Keywords: sustainability, tourism, environmental management, Eu-Ecolabel
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Potential benefits of distributed generation in the reduction of
non-technical losses

Mr. Eduardo Baffi (Ministry of Transparency and Comptroller-General (CGU)), Prof. Rafael Urioste (Polytechnic University of

Catalonia (UPC)), Prof. Mònica Peñalba (Polytechnic University of Catalonia (UPC))

Power generation at or near the consumers characterizes the Distributed Generation (DG). The use of renewable

resources to provide energy close to the end users has changed the perspectives for the future power system.

The traditional model of central generation, away from most of the consumers, is not seen as the only solution

for energy generation in big scale anymore. This fact can affect citizens positively and create improvements for

society, especially for those who belong to social classes with low earnings. The present study contributes to the

evaluation of the potential economic and technical benefits that distributed generation can create to low-income

households. Taking into account the financial impact of electricity non-technical losses in Brazil, it proposes a

pioneer analysis of potential economic and technical benefits that the insertion of DG in low-income communities

can create, including the reduction of commercial losses, and alternatives to allow viable financing. The methods

and solutions developed to reduce non-technical losses usually pursue ways to avoid that users consume energy

without regularly paying for it. However, the traditional approach has not produced effective results in some

regions of Brazil. Areas with a complex socioeconomic situation (areas controlled by criminal groups, high levels

of poverty, etc.) have not faced a sustainable reduction of non-technical losses. This research looks for the issue

from a different point of view: What if consumers start generating their own energy instead of stealing
it? Instead of searching ways to block energy that flows illegally from the distribution grid, government and

distributors could point their efforts to transform the illicit consumers into regular prosumers (which means

that the consumers of energy start to act also as producers), reducing non-technical losses, improving the quality

of service and contributing to improve socioeconomic situation of low-income communities. The study shows

the results of different scenarios in which the use of photovoltaic systems could reduce non-technical losses and

its impact on distribution utilities and consumers in Brazil. Assessments of the benefits that DG can create for

low-income consumers are scarce andthis work indicates that the development of DG in low-income communities

of Brazil could generate relevant economic and technical benefits. It could also work as an alternative method to

reduce non-technical losses. The massive insertion of DG in households with lower earnings depends on affordable

loans, which depend on integrated actions uniting Government, Distribution Utilities (DU) and Society.

Keywords: distributed generation, non-technical losses, technical benefit, economic benefit, low-income citizens.
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Relationship between economic development and
environmental impact in the cruise sector

Dr. Tiziana Crovella (Università degli Studi di Bari)

Cruise tourism is one of the fastest growing sector of travel and leisure industry. In the last fifteen years, cruise

industry showed considerable growth. By on the supply side, a positive trend in the growth of number of compa-

nies, ships and concerning services provided on board and on land has been recorded. In 2017 cruise passengers

movements visited at Mediterranean ports were 25.9 millions of passengers (Fig.1), and the Italian area generated

a business of more than 4 billion euros each year, which represents more than 37% of Mediterranean cruise traffic

(Fig.2). It has to be stressed that the cruise sector also generates significant impact on the landscape, pollution and

ecosystem changes. It has been estimated that a cruise of a week produces over 20 tonnes of solid waste. The aim

of this abstract is to briefly review the sustainability practises adopted during the last ten years by some cruise

companies in order to reduce the quantity of waste produced on board. The methodology adopted consists in the

analysis of the main studies and reporting about this issue. Firstly, general data were observed on available sci-

entific literature, although still lacking for this topic (e.g. less than 50 articles as results of the search engine with

the string “cruise ships waste” since 1999). Then, the specific data were collected from the sustainability reports of

cruise lines, classified according to the international convention MARPOL (73/78) and assessed on the basis of the

environmental performance indicators (series EN23: Emissions, discharges and waste). In addition, on-the-ground

verifications, acts and reports of international organizations, statistics drawn up by sector associations and refer-

ence legislation have been used. This kind of analysis encourages an increasing scientific production, the adoption

by the international organizations in the preparation of measures to environmental protection, considering that

nowadays few companies have been adopted environmental practices and often on voluntary base. Inter alia, the

European regulation (2015/757) underlined also the increasing attention paid to the high impacts of the maritime

traffic, which provide for this sector the monitoring, communication and verification of carbon dioxide emissions

generated by the transport fuels. It has to be pointed out that also the treatment of ship waste represents a critical

phase of the management. This review underlined that some companies (e.g. Costa Cruise) reduced by over 15%

(from 8.2 to 6.7 liters per person/day) the amount of waste generated on board in the last ten years. In conclusion,

without adequate coordination between companies, administrations and management bodies, cruise tourism will

continue to increase its environmental burdens. Therefore, it is significant to implement more sustainable cruise

practices, based on the integration with the local economy and community and actively supported as mandatory

measures, in order to discourage from short-term opportunistic activities and enhance campaigns for the sustain-

ability awareness towards tourists and adequate training for the crew.

Keywords: cruise industry, environmental pollution, solid waste.
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Social Indicators of hard floor coverings

Dr. Elisabetta Palumbo (Department of Architecture (DA), University of Bologna), Prof. Marzia Traverso (Institute of Sustainability

in Civil Engineering, RWTH Aachen University), Ms. Rose Mankaa (Institute of Sustainability in Civil Engineering, RWTH Aachen

University), Dr. Sabrina Neugebauer (Institute of Sustainability in Civil Engineering, RWTH Aachen University), Prof. Maria Chiara

Torricelli (Department of Architecture (DIDA), University of Florence,)

The awareness on social and ethical issues caused by products´ life cycle is increasing, particularly in sectors such

as extraction of raw materials and mining that contain potential high risk for workers´ safety and health.

The stone industry plays an important economic role in Italy and worldwide and potentially provides negative

impacts on environment and society. Indeed, its supply chain directly and indirectly impacts the natural and human

environment along all stages. At the same time, the stone industry contributes considerably to economic growth

and wealth creation for local communities and workers and provides raw materials for the entire building sector.

Italy, especially Massa Carrara area, is well known as the main producer of Bianco Carrara marble, that has a very

high aesthetic value.

The quarries of Carrara provide most of the marble used in Italy and Europe for sculpture and other ornamental

work, along with the large amount of blocks, which are sent in raw or finished form to every parts of the world such

as United States, Russia United Arab Emirates (UAE) (Amso International, 2017). The relevance of the product and

its environmental impacts led to the decision of the European Commission to develop a dedicated Ecolabel scheme

for hard floor covering (Commission Decision 2009/607/EC)

While the Ecolabel in its current form only considers environmental impacts, the rawmaterial extraction, quarries

and mining sites also present a high potential of social impacts on workers and local communities.

Considering the current revision of the Ecolabel criteria (Commission Decision 2009/607/EC), within this study we

propose suitable, practical and relevant social indicators which cover positive and negative social impacts within

the Ecolabel Scheme. Therefore, this study is structured in three parts:

• Review on the state of the art on social criteria considered within the stone and hard floor industry

• Review of existing Ecolabel criteria on social aspects (e.g. European Ecoflower)

• Proposal of social indicator set for hard floor coverings

The social indicator set developed can serve for both, a proposal for the Ecolabel criteria revision towards social

considerations and a guide on how to determine the sustainability performance of the hard floor coverings.

Furthermore, list of challenges and benefits for social life cycle assessment (S-LCA) implementation can be

identified and presented to support the current revision of the Guidelines on Social Life Cycle Assessment (UNEP,

2009).

Key words: social life cycle assessment, hard floor coverings, ecolabel criteria
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Studying infrastructure’s impact on sustainable consumer
practices by exploring the case of boat maintenance practices in

the Baltic Sea

Dr. Bianca Koroschetz (School of Economics, Business and Law, Gothenburg University, Department of Marketing), Dr. Emma

Salminen (Aalto University School of Business, Department of Marketing), Prof. Cecilia Soler (School of Economics, Business and

Law, Gothenburg University, Department of Marketing)

This paper seeks to illustrate the role of infrastructure in shaping sustainable consumer practices. We explore

the case of leisure boat maintenance which contributes to polluting the marine environment as hazardous sub-

stances like copper and zinc from antifouling paints are released when boaters maintain their boat (Helcom, 2010;

Dahlström et al. 2014).

Around 3.5 million leisure boats can be found in the Baltic Sea (Dahlström et al. 2014). In general boats need

maintenance in order to extend their lifetime and to be able to use them efficiently and safely. This maintenance

work is mainly done by the boat owners themselves. Such activities typically include preparation work in the

spring, such as scraping and sanding preparation before hull painting, the actual painting and cleaning work such

as washing the boat hull in the autumn after the boat pulled is out of the water for winter storage. There are a

wide range of paints used on boat hulls. Of particular concern are antifouling paints which are used to keep algae

and encrusting organisms such as barnacles from attaching to the hull below the waterline. Such growth limits

maneuverability and adds drag that in turn increases fuel costs. In order to reduce the attachment of living marine

organisms to the boat hull anti-fouling paint often contains biocides such as copper and zinc. During maintenance

work, such as scraping, paint fragments are removed and can pollute either the surrounding water or soil (Eklund

& Eklund, 2014). Providing boat yards with an optimum infrastructure, such as a wash water collecting system and

boat wash, can decrease the spread of toxins in the marine environment.

To describe how infrastructure shapes boat maintenance practices in a sustainable or unsustainable way we con-

ducted case studies of five different boatyards around Baltic Sea. Our findings show that a relationship exists be-

tween infrastructures and sustainable boat maintenance practices. Furthermore the linkages between material

elements of consumption practice and infrastructure are highlighted. This study contributes to a broader under-

standing of sustainable consumer practices anddelineates how infrastructures are drivers or barriers of sustainable

consumption practices.

Keywords: Sustainable consumer practice, Infrastructure, Boating.
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Sufficiency for sustainable consumption - theoretical
approaches

Dr. Joachim Spangenberg (Sustainable Europe Research Institute SERI Germany eV)

In almost all affluent countries, information campaigns promoting sufficiency in consumption (particularly for en-

ergy) have taken place, and failed, falling short of their intended objectives. The failure was independent of if the

campaigns had been sponsored by public authorities, civil society organisations or in some cases even by business.

Neither education by NGOs, nor instructions by government or persuasion by business was effective -why?

One reason is that the efforts were almost exclusively based on appealing to rational decisions by individuals, using

concepts derived from the Theory of Planned Behaviour operatingwith the homo economicus and its rationality at

their core. However, this very core, and many of the conclusions drawn from it are counterfactual (if convenient),

and campaigns based on them are bound to disappoint.

As an alternative taking the collective influences on decision making into account, the Social Practice Theory
has been suggested; it analyses the characteristics and determinants of habitualised everyday behaviour. Unfortu-

nately, it does not lend itself to immediate application to policy measures like information campaigns as it analyses

consumption practices with humans considered as mere populations of carriers rather than as agglomerates of de-

cision making individuals.

While one theory immediately lends itself to campaign planning, howeverwith predictably limited effects, the other

is not designed for such efforts, and thus hard to apply. Together this leads to a situation where the resources in

good will and money are either wasted or not used, and unsustainable consumption patterns prevail.

Analysing the apparent weaknesses of both bodies of theory and their relation to empirical observations, and mak-

ing use of analyses of human decisionmaking frompsychology and brain research, as well as fromLuhman’s sociol-

ogy, we (SERI Germany, as part of the EU funded EUFORIE research project) have undertaken to line out some core

elements of a synthesis, focusing on different dimensions of the affordability of behavioural change. They comprise

• subjective motivation and affordability

• social perception and affordability

• institutional affordability and necessity, and

• economic affordability.

While indeed most decisions, including most consumption decisions are taken routinely as part of long-standing

habits, routine-changing reflections processes do occur and can be stimulated through social experience and com-

munication. From this analysis, some conclusions can be drawn regarding the design of promising sufficiency policy

instruments which do not fail due to unrealistic reliance onmaterial rationality and ego-centrism, nor by overlook-

ing the individual agency potentials of humans which belong simultaneously to different societal subsystems and

can act as transfer vectors.

Key words

Sustainable consumption, sufficiency, Theory of Planned Behaviour, Social Practice Theory, affordability
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Sustainable product design through Life Cycle Assessment: the
S8-Vela environmental monitoring system

Prof. Riccardo Beltramo (University of Torino), Prof. Annalisa Romani (University of Firenze), Prof. Sergio Margarita (University of

Torino), Prof. Stefano Duglio (University of Torino)

Eco-design is acquiring increasingly importance in Europe, especially after the publication of the Directive

2009/125/EC, providingrules for improving the environmental performance of products, such as household appli-

ances, information and communication technologies or engineering.

In this general context, Life Cycle Assessment (LCA)methodology can play a fundamental role per greening products

thanks to its core objective, the evaluation procedure to examine the energetic and environmental impact related

to a product, process or activity. In fact, an LCA analysis is carried out by the identification and quantification of

energy and materials used and the amount of waste released into the environment.

The paper aims at presenting the application of the LCA methodology to a specific kind of product, consisting of

an environmental monitoring system made up of a sail-shaped monobloc structure, of solid chestnut, tinted with

brown chestnut tannins, and a veneered MDF (Medium Density Fibreboard) base, for an approximately weight of

about 11 kg. Moreover, the monitoring system is featured with three types of sensors for environmental control,

related to the monitoring of the temperature, humidity and carbon monoxide parameter.

The methodology adopted is a complete LCA, from cradle to grave, carried out according to the International Stan-

dards ISO 14040 and ISO 14044 - not for third part verification –applied with reference to the monitoring system.

For managing the LCA analysis, both primary data provided by Department of Agri-Food Production Sciences and

of Environment (DISPAA) and secondary data by scientific publications have been used.

Furthermore, the impact assessment has been performedwith the Ecoindicator 99methodology, andHumanHealth

(HH), Ecosystem Quality (EQ) and Resources (R) are the three conditions considered in the classification and char-

acterization steps.

In accordancewith themain results of the LCA application, it is possible to affirm that the subsystem of wood prepa-

ration has the largest impacts related to damage to HH and damage to R, as this subsystem is the most dependent

on the use of electricity. Damage to EQ is mainly caused by the urea formaldehyde used as synthetic resin binder.

Until now, the wireless sensors network (electronic components) has not been taken into consideration. This factor

would be a severe limitation of the study, though this assessment can serve as a basis to evaluate the use of the

product and its recycling. Therefore, we have identified a plan oriented to the LCA evaluation of electronics, which

is rather complex due to the high number of small components, made of different materials, and to the difficulty of

identifying the actors of the supply chain and their countries, from manufacturers to raw material providers.

Keywords: Life Cycle Assessment, sustainable product
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The impact of goal based communication on policy acceptance

Dr. Johan Jansson (Lund University and K2), Dr. Jonas Nilsson (University of Gothenburg), Dr. Annika Nordlund (Umeå University),

Prof. Kerstin Westin (Umeå University)

According to the International Energy Agency about 14% of greenhouse gases (GHG) are generated by the trans-

portation sector globally and this share is estimated to increase to 50% by 2030. At the same time consumption

of mobility is continuously increasing, making it one of the most crucial sectors to focus on for sustainable con-

sumption. Several measures and policies are being implemented to reduce these GHG emissions. However it is

not enough to implement policies; they also need to be accepted by the public in order to be successful. In order

to develop effective policy communication more understanding about how individuals perceive and react to com-

municated messages is important. It is also important to understand how messages interact with the goals and

motivations of the individual. Theoretically, one way to understand individual support of policy measures may be

through Goal Framing Theory (GFT). GFT has been proposed as a framework detailing three goals that individuals

strive for: gain, normative, and hedonic. A hedonic goal indicates that the individual will focus on what feels good

or what might make the individual feel good in the future. Gain goals make individuals pay attention to changes

that regard personal resources, such as money, status and time. Finally, a normative goal frame makes the indi-

vidual engage in behaviors that is perceived to be the right thing to do. These three (often conflicting) goals impact

attention to information and what behavioral measures that are available to individuals. The focal goal for the

individual has the largest influence on the individual while other goals may increase in strength if in accordance

with the focal goal, or decrease in importance if in conflict with the focal goal. The purpose of this ongoing study

is to experimentally evaluate whether messages designed based on GFT positively impact the acceptance of intro-

ducing different environmental policies. Therefore we perform several experimental studies that have two specific

components: 1) a fictional scenario about a character that drives a car to work every day and now has received

word that that city has decided to introduce a congestion tax, and 2) a specific goal based communication effort in

the form of a letter from the city that motivates why this action has been taken, designed along the lines of (one of)

the three goals of the GFT. The fictional scenario was the same for all participants, while the letter was varied so

that each participant received a message that emphasized one of the three goals. The participants that took part

in these studies were randomly allocated to one of the three groups, or to a control group that received only the

scenario. The results point to different acceptance rates for different policies. However, all groups were statistically

more likely to accept a the policy than the control group, indicating a positive effect of all three goal related mes-

sages (with some differences). This implies that goal-related communication is more effective than general policy

communication under certain conditions.
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The role of system and product certifications for the sustainable
production of commodities in Italy

Prof. Giuseppe Saija (Department of Economics, University of Messina), Dr. Federica Saija (Department of Certification and

Inspection, ACCREDIA), Prof. Giuseppe Ioppolo (Department of Economics, University of Messina)

The production of goods has substantially changed over the years and, thanks to technological innovation, there

has been an economic evolution of the society, with the transition from an agricultural/artisanal/commercial sys-

tem to a modern industrial system. This allowed the production of large quantities of goods, generating an increase

in consumption and the research of new markets with a consequent increase in the mobility of materials, goods,

resources and people on a global scale. These changes led, on one hand, to a significant economic development

and, on the other hand, to remarkable negative consequences on human relation with the environment, involv-

ing, inter alia, the indiscriminate exploitation of lithosphere, hydrosphere and biosphere resources, as well as an

abnormal waste production. A measure of the current situation can be obtained using some elements provided

by the Global Footprint Networkand, in particular, the Earth Overshoot Day that marks the date when humanity’s

demand for ecological resources and services in a given year exceeds what Earth can regenerate in that year: the

date for 2017 is August 2nd. In view of the current environmental situation and of the results of several studies,

which all converge on possible definitely alarming future scenarios, it is absolutely necessary to understand which

measures, among the given ones, have to be adopted, to start a changing path that can assure humans a sustain-

able development. Some of the international initiatives undertaken for spreading out new approaches, basing on

green economy and circular economy, seem to be going in the right direction and being able to provide concrete

answers for a sustainable development. Therefore, this paper aims to outline the role that environmental, product

and system certification can play in contributing to the creation of a production system able to provide goods by

adopting compatible methods with sustainable production and consumption, in accordance with the UN’s Sustain-

able Development Goal 12. An analysis of the situation in terms of diffusion of different certification schemes in

Italy is carried out by using the ACCREDIA (the Italian Accreditation Body) databases. In particular, Italy presents

a significant number of firms with a certified Environmental Management System that, as evidenced in a recent

report on green economy status, contribute to let it achieve good environmental performance levels. Maintaining

and improving these results requires the use of considerable resources to be deployed as efficiently and effectively

as possible. To this end, a valuable support can derive by a widespread use of certification processes and, in par-

ticular, of system processes. In fact, organizations that choose to implement a Management System (QMS and EMS

in first place) have the opportunity to analyze and re-plan their processes, using resources consciously, in order

to undertake, with good success chances, a path that brings together: the achievement of their goals, the capabil-

ity to meet consumers and other interested parties’ needs, and an effective contribution to achieve a sustainable

development.

Keywords: system certification, product certification, responsible consumption and production, environmental

management tools, Italy
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The Sharing Economy and Sustainable Patterns of Consumption
and Production

Ms. Maria J. Pouri (University of Zurich), Prof. Lorenz M. Hilty (University of Zurich and Empa Materials Science and Technology)

Patterns of consumption and production are changing under the influence of digitalization. Some applications of

Information and Communication Technology (ICT) are even disrupting economic structures and business models

that were believed to be unchangeable. The effects of the digital transformation may be positive or negative from

the perspective of sustainable development. An obvious example is provided by ICT-based forms of the sharing

economy, where sharing has positive effects in terms of resource utilization and cooperation of people, but new

concerns are raised regarding the sustainability. The importance of sustainable patterns of production and con-

sumption is explicitly stressed as ensuring it is one of the goals of the United Nations 2030 agenda for sustainable

development. Its importance can be also implicitly perceived, as sustainable production and consumption are in-

terconnected with other goals – namely energy, economic growth, sustainable communities, and climate change.

Although technological improvements in the ICT-enabled sharing economy allow for making less energy and re-

source use by enabling the sharing mode for consumption, which can also contribute to a circular economy, it is

argued that sustainability-related challenges are not resolved thoroughly or at least not as expected. Some sus-

tainability issues may remain yet with the sharing economy and some may emerge either as new challenges or

already-known challenges that would shift from one area to the other. In our presentation, by relying on the exist-

ing economic literature on the way/extent that production and consumption patterns have been disrupted by the

digitally-enabled sharing economy, we will discuss how/whether the sharing economy and the services connected

to it can contribute, or have already contributed, to environmental sustainability by enabling a shift towards sus-

tainable consumption and production. We conduct a qualitative study and adopt two main frameworks from the

existing literature to conceptualize and orient our study. The first one is a theoretical framework for service sector

that provides a useful tool for contextualizing the sharing economy in service systems. The second is a concep-

tual framework for the effects of ICT on environmental sustainability that we use for studying the environmental

impacts of the sharing economy as a featured application of ICT in the economy area. The findings of our study

suggest that sharing resources does not necessarily lead to less resource consumption. We find that some of the

newly emerged consumption and production patterns would practically bring us closer to sustainability and some

may drive us away from it by presenting new sustainability concerns and challenges, and that, in some cases, a

combination of both scenarios is expected.

Keywords: Sharing economy, ICT, consumption and production, sustainability.
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A comprehensive study on factors influencing adoption rate of
Integrated Farming System in the Dry land Area

Ms. Sathya Kanthasamy (Indian Institute of Technology Kharagpur), Prof. Piyush Kumar Singh (Indian Institute of Technology

Kharagpur), Prof. Dillip Swain (Indian Institute of Technology Kharagpur)

Integrated Farming System (IFS) has emerged as one of the efficient approach for attaining household food security

and reducing poverty in dry land area. The present paper covers empirical evidence to support the development

of effective strategies that enhance crop–livestock diversified farming systems. Using a primary data of 210 small

holders of dry land area of India and careful considering selection of factors, the empirical model for examining

the crop-livestock diversification was executed. The results suggest that IFS has high success adoption rate (76.2%)

resulting in high revenue. Adoption rate of IFS has been highly influenced by use of organic fertilizers, reduction of

chemical fertilizers and participation of the farmers in state supported farming community programme. The study

proposes that the above factors should be given proper policy consideration in the design and the implementation

of an integrated farming system for the region.
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A conceptual framework for sustainable protein systems

Dr. Ari Paloviita (University of Jyväskylä)

Food systems can be best conceptualized as the integration of humans and the environment. Within food systems,

protein supply and demand are crucial, both nutritionally and environmentally. It is evident that globally, a major

proportion of environmental pressure is caused by food-related human activities – meat protein production in par-

ticular. Still, meat is themost common source of dietary protein and it is deeply embeddedwithin the socio-cultural

identity of western countries. In addition, food systems have become more complex, as current food and dietary

protein choices are no longer tied to the natural rhythm of an agricultural society. Rather, food systems are driven

by industrial food supply chains, in which multinational food corporations and retailers are the most powerful ac-

tors. Due to growing populations and affluence, it has been argued that food security and sustainability will be on a

collision course bymid-century. Hence, changing consumption patterns and adjusting the intake of protein through

positive behavior change are necessary actions. This paper outlines a framework to study the interactions of protein

systems and evaluate themajor sustainability outcomes affected by these interactions. Philosophical conceptualiza-

tion is used as a method to explore and synthesize disparate literature on sustainable food systems, protein supply

and protein consumption. This can be seen as the first step towards theory building in the field of sustainable pro-

tein systems. The evidence collated justifies a representation of sustainable protein systems, which can be used to

identify sustainable sources of protein, the collective agency needed for challenging the unsustainable structures

of contemporary food systems, as well as tradeoffs among the protein system outcomes. A conceptual framework

for sustainable protein system emphasizes a long term stepwise societal transition towards more sustainable food

systems on a generational timescale. In practice, the inevitable transition towards more plant-based diets is in the

centre of the framework, but also mushrooms, herbivorous fish species, insects and in vitro meat can play a role in

the transition. Encouraging and promoting greater protein diversity and avoiding protein overconsumption would

lead to better overall outcomes for both human health and the environment. The article argues that acknowledging

the importance of human agency in shaping sustainable protein systems is needed. This includes understanding

human behavior as well as understanding the networks of interaction or collective agency. The paper raises ques-

tions around the role and significance of food system governance and the emergence of competing discourses of

sustainable protein. I conclude that both public and private food policies should collaboratively focus on sustainable

protein supply and consumption. Networked regional protein systems formed from the bottom-up by interactions

between food system actors are suggested as an approach towards sustainable protein system.

keywords: food system, sustainable protein system, protein diversity, collective agency, food system governance
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Amaterial and substance flow analysis of soybean and
seaweed-based aquafeed proteins – Comparing primary energy

and phosphorus requirements

Mr. Gaspard Philis (Norwegian University of Science and Technology (NTNU)), Mr. Erik Olav Gracey (Møreforsking Ålesund AS), Dr.

Lars Christian Gansel (Norwegian University of Science and Technology (NTNU)), Prof. Annik Magerholm Fet (Norwegian

University of Science and Technology (NTNU)), Dr. Céline Rebours (Møreforsking Ålesund AS)

Improving sustainability in agriculture and aquaculture production systems is paramount to global food security

and maintaining healthy, diverse ecosystems. One way to reduce pressure on terrestrial food production systems

is looking towards the ocean for food production. With its extensive coastline and intensive salmon aquaculture,

Norway is experimenting with macroalgae as a new feedstock for a circular bio-economy. This study compares

the environmental performances of two similar aquafeed ingredients: Brazilian Soy Protein Concentrate (SPC) de-

rived from Glycine max, and Norwegian Seaweed Protein Concentrate (SWPC) extracted from Saccharina latissima.

The efficiency and sustainability of these two production systems are assessed using a comparative Material Flow

Analysis (MFA) and Substance Flow Analysis (SFA) accounting for the transfers of primary energy and Phosphorus

(P). Through an environmental product comparison, this research aims to increase the understanding of the SPC

and SWPC value-chains, compare their efficiencies using key environmental indicators, and assess the potential of

SWPC as an alternative aquafeed ingredient for the aquaculture industry. Both the SPC and SWPC systems inte-

grate cradle-to-customer gate system boundaries. Leading data sources originate from published environmental

assessments as well as private companies, and both systems were modeled with sets of assumptions and generic

datasets. To compare commodities with similar protein contents, the primary energy and P demands of 1 ton of

SPC is compared to 2 tons SWPC. The primary energy requirement of SWPC (172,133 MJ) is found 11.68 times larger

than for SPC (14,733 MJ). However, the SWPC primary energy consumption can be reduced to 34,010 MJ by utilizing

secondary heat from a waste incineration plant during the late spring harvest. The SWPC system outperformed the

SPC system in terms of fossil P consumption since 1 t of SPC requires 25.75 kg fossil P while 2 t SWPC needs as little

as 0.008 kg fossil P input. Furthermore, results suggest that, while the allocation of soybean co-products environ-

mental burden reduces SPC’s overall impacts, SWPC co-product bio-fertilizers can replace the production ofmineral

fertilizers at a ratio of nearly 1:1 and reduces the SWPC fossil P -into negative values, -23.8 kg. Results show that with

today’s technology, substituting SPC by SWPC is an environmental trade-off. Such substitution would dramatically

increase the primary energy demand of protein-rich feed ingredients, while also likely reduce freshwater and ma-

rine eutrophication, mitigate mineral P depletion, and decrease pressure on arable lands. The overall conclusion of

this study is that SWPC holds a competitive advantage based on P management performances; however, based on

the results from current technology, replacing SPC with SWPC will require extensive innovation and optimisation

to become energy competitive.

Keywords: Aquaculture, Feed, Soybean, Seaweed, Protein, Sustainability.
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Anacardiaceae as a central driver of agro-economic transitions
in Guinea-Bissau: past and current trends

Dr. Filipa Monteiro (Universidade de Lisboa/ Faculdade de Ciências/ cE3c, Centre for Ecology, Evolution and Environmental Changes

& Linking Landscape, Environment, Agriculture and Food (LEAF), Instituto Superior de Agronomia (ISA)), Prof. Philip Havik

(Universidade Nova de Lisboa/Centre for Global Health and Tropical Medicine/ Instituto de Higiene e Medicina Tropical.), Ms. Sílvia

Catarino (Linking Landscape, Environment, Agriculture and Food (LEAF), Instituto Superior de Agronomia, Universidade de Lisboa,

Lisboa, Portugal), Prof. Maria Manuel Romeiras (Universidade de Lisboa/ Faculdade de Ciências/ cE3c, Centre for Ecology, Evolution

and Environmental Changes & Linking Landscape, Environment, Agriculture and Food (LEAF), Instituto Superior de Agronomia

(ISA))

The stability of crops and the sustainability of development of agricultural production from the current times were

shaped after centuries of continuous cultivation, on the introduction of plants as result of historical events The

Columbian Exchange left significant marks on African history and society, arguably nowhere more than in the

introduction of American food crops, which occurred within the context of Portuguese trade in slaves and the de-

velopment of a broader Atlantic economy. Nowadays, in most of the West African countries, the agriculture still

remains the predominant sector of the economy, and it is of particular interest to understand how historical and

economic factors have contributed to the expansion of some crops and how these changes have impacted the land-

scapes within the region. Here we provide an historical overview of the agricultural changes on Guinea-Bissau

(West African Region), between 18th and 20th centuries; and using the Anacardiaceae family as a case-study, we

will discuss shifting cultivation patterns and the current trends of agro-economic transitions in this country. In

this work, we used historical records from botanic expeditions, grey literature and herbaria data, which provide

unique information that fills a gap on the agro-historical perspective of crops. Also, we explored online Biodiversity

Information Systems such as Global Biodiversity Information Facility (GBIF) database (https://www.gbif.org/), the

most important source of open data for species distribution information worldwide, by focusing on Guinea-Bissau

tracking records.

During the 18th century, several reports of Europeans sailors refer to the exuberance vegetation of West African

Region, and they considered these lands as endowed with great fertility. The first scientific reports by Portuguese

agronomists in the 1880s confirmed that despite the existence of plantations, all agricultural production was in

the hands of local producers. The first passing references to cashew trees (Anacardium occidentale L.) was made

in the last quarter of the 1800s, and were found throughout the territory at the turn of the century, attributing a

considerable potential for commercial exploitation. African countries after post-colonial times, and particularly

Guinea-Bissau have moved forward towards a market-driven agriculture. Shortly after independence (1974) in

Guinea-Bissau, many governments have begun to recognize the preeminent position of agriculture in the national

economy and have introduced policies and programs, which geared towards improving this economic sector. One

of the main changes in agricultural landscapes has been the type of crops and land uses present, due to the boom

of key crops such as cashew. Due to its economic potential allied to a high international demand for cashew from

1970s, many large areas previously occupied by other crops or natural forest cover were cleared and converted into

cashew plantation. Guinea-Bissau’s economy is highly dependent on a single export crop, cashew (98% of export

earnings) and its revenue hold 26-35% of household income, which is insufficient to fund more than 2-3 months of

household expenses after the campaign, leading to a period of hunger. Thus cashew sector can be seen as a platform

for achieving United Nations Millennium Development Goals (MDGs), namely to achieve food security and poverty

alleviation. As such understanding how cashew Family (Anacardiaceae) shaped the agriculture economy in Guinea-

Bissau is ofmajor importance, along themotivations forwhich other crops/specieswithin the family havenot gained
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such importance, for historically or economically motivations.

Keywords: historical records, agro-economic transitions, West Africa region, cash crop
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Innovation and knowledge exchange systems for sustainability:
The case of urban agriculture in Maputo and Cape Town

Ms. Anja Schelchen (Humboldt Universität zu Berlin, Centre for Rural Development), Mrs. Nicole Paganini (Humboldt-Universität

zu Berlin)

“Zero Hunger” is one priority in the global commitment of achieving the Sustainable Development Goals by 2030.

One priority is given to urban areas; cities are growing fast but economically highly unequal and access to safe and

healthy food remains challenging for the urban disadvantaged communities, especially in African cities. In Maputo

and Cape Town, urban agriculture plays a crucial role, but cultivation methods are far to meet the requirements

of being healthy or organic. There are some small initiatives, but still with no broad impact. The aim of this study

is to investigate innovation and knowledge exchange systems to identify successful ways to disseminate organic

cultivation methods in the cities of Cape Town and Maputo. For this purpose, the Innovation System Approach is

applied, in which all stakeholders involved have been analyzed with regard to the innovation process itself, their

roles, networks and applied knowledge exchange mechanisms. The study is using an action research approach and

is based on qualitative and quantitative data obtained from the urban farmers and main stakeholders. Ways of

Good Agricultural Practices, challenges and constraints of production and commercialization as well as the reasons

and motivations for farmers to adopt those practices are analyzed. Results show, that Urban Agriculture can have

a potential to contribute to income generation and nutrition security for the urban poor if adopted adequately.

Further, farmers with market access and continuous on farm training are more willing to adapt new practices and

if networks are in place. These assessment of innovation and knowledge exchange system allows us to identify

drivers and barriers for successful dissemination comparing two case studies. Based on the determining factors,

an upscaling strategy is being developed and results are transferred to policy makers and urban planners. Consid-

ering the vision of making Urban Agriculture more sustainable, this could contribute to urban nutrition security

on the one hand, and on the other hand to a more sustainable city in terms of environmental friendly areas with

sustainable benefits for the community.

Keywords: Urban Agriculture, Organic Cultivation, Innovation, Dissemination, Sothern Africa

150



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Mobile phones and sustainable agriculture based livelihoods: A
case study of smallholder farmers in the Ashanti and

Brong-Ahafo Regions, Ghana

Mr. Tyler Jay Reynolds (University of Surrey), Prof. Stephen Morse (University of Surrey), Dr. Walter Wehrmeyer (University of

Surrey), Dr. Kingsley Osei (CSIR - Crops Research Institute)

As farmers in the Ashanti region of Ghana have nearly universally adopted mobile phone technology as a means of

communication, new opportunities have arisen for individuals to access and convert low cost information into high

value outcomes. At present, little is known about the nature of mobile phone use in this context and the impact it is

having on livelihoods, and this research aimed to address these gaps in knowledge. The focus of the researchwas on

the impact of mobile phones on livelihoods of smallholder farmers, primarily those growing white yam (Dioscorea

rotundata) as a major source of food and income. Yam is a crop with a highmarket value but is also more nutritious

than alternatives such as cassava (Manihot esculenta). Semi-structured interviews and questionnaire data from

yam farmers were used to explore the current state of mobile phone use throughout the agricultural production

process in 4 communities in the Ashanti region and 4 communities in the Brong-Ahafo region. In doing so it was

possible to identify critical challenges within important aspects of the production process and evaluate the use and

usefulness of mobile phones in addressing these challenges. Findings suggest that mobile phones were generally

useful for sending and receiving financial capital, seeking information (availability, price) on pesticides and fertil-

izers, organizing farm labour, and searching for yam sale pricing information when carrying out temporal sales

arbitrage. Mobile phones were seen as somewhat useful for liaising with extension officers and less useful for the

critical processes: obtaining yam seeds, and accessing credit and subsidized fertilizer. It was also found that indi-

viduals carry out these processes using mixes of strategies, and the specific combination of strategies carried out

by an individual was generally determined by the use of a mobile phone or not. The research showed that combi-

nations of mobile phone based strategies produces better outcomes for these specific processes than combinations

of strategies that do not make use of the mobile phone. This results in a digital divide not in mobile phone adop-

tion and access, but in use and function. Throughout each of these elements of agriculture production the mobile

phone was more or less useful depending on the nature of associated challenges, the unique knowledge space in

which an individual exists, and the nature of individuals’ information seeking behavior. While the study group as

a whole is experiencing a trend of general positive livelihood development, individuals continue to suffer from a

state of information poverty, and mobile phones are only useful within certain processes and for only a section of

the population at present.

Keywords: ICT4D, sustainable agriculture, mobile phones, sustainable livelihoods
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Sustainable phosphorus management for food security

Prof. Zengwei Yuan (Nanjing University)

To increase crop production andmeet the continuously increasing food demand, huge phosphorus rock wasmined,

processed, and consumed as chemical fertilizers, pesticides and chemical additions, which greatly intensified the

P releases from lithosphere to ecosystems. As a result, phosphorus supply shortage and even depletion of phos-

phorus rock happen, as well as aquatic eutrophication, which have been important constraints for sustainable

development, especially for crop production. However continuous population growth, dietary patterns changes

from crop-dominated to animal, and excessive food wastes have been greatly increasing the food demand. Conse-

quently, food security is becoming more and more critical, which is deteriorated by urbanization, climate change,

and arable land pollution. How to sustain crop production by sustainable phosphorus management has been one

of the most challenges for food security. Here we examine the gap between phosphorus supply and demand for

food production and furthermore explore the potential to minimize the gap by decreasing the demand, improving

the use efficiency and enlarging the supply. All data we used in this estimate come from published literature and

databases. Based on our analysis, some suggestions are provided for sustainable phosphorus management with a

life cycle perspective., which include but not limited to 1) decreasing food demand by changing diets from animal

dominated pattern to crops, and minimizing food wastes; 2) improving phosphorus supply capacity by applying

new phosphorus chemical technologies, recycling phosphorus wastes to agricultural systems such as food wastes,

urine and excrement; 3) improving phosphorus use efficiency by employing sustainable production methods in

agriculture.

Keywords: crop production, food security, sustainable phosphorus management, sustainable agricultural produc-

tion, food wastes
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Sustainable Urban Food Sytems in Southern Africas cities:
urbanGAPs for organic market gardens in Cape Town

Ms. Nicole Paganini (Humboldt Universität zu Berlin), Ms. Anja Schelchen (Humboldt Universität zu Berlin, Centre for Rural

Development), Ms. Anja Kühn (Humboldt Universität zu Berlin, Centre for Rural Development), Mr. Erik Engel (Humboldt

Universität zu Berlin)

Sub-Saharan Africa is the most rapidly urbanized region in the world. Especially in the urban informal areas, Food

Planning is one of the main challenges for policy makers, the population itself, city planners and of course - urban

farmers to achieve a Sustainable Food System (Biel). This research raises the question on possible urbanGAPs (Good

Agricultural Practice guidelines for cities) for more as well as safe, healthy and possibly organic crop production as

one –quality related - aspect on Food Planning within cities.

Especially in a city like Cape Townwith Food Insecurity rates up to 90% in the townships, it is essential to understand

and incorporate regenerative agriculture with a strong socio-political context as a land-use system beyond shows

the limits of sustainable agriculture.

The research is focused on Market Gardens in Cape Town as the could play a crucial role in providing fresh pro-

duce. The market gardens have potential to be a source of food for the Food Insecure neighborhood as well as

a possible income generation for the farmers. To do so, they would need to develop climate smart agricultural

methods and adapt the production to local demand. A farmer survey was conducted and 12 market gardeners are

scientifically accompanied between 2017 and 2019 to analyze production challenges, Good Practices and income

potential of upscaling from backyard gardens to organic market gardens.

The organic crop production in urban environments is challenging because of intensive plant nutrient require-

ments and incidence of disease. Low-tech and inexpensive techniques are necessary - based on Good Agricultural

Practices as well as sufficient and appropriate training for urban farmers.

A general proposal for Good Agricultural Practice for cities (urbanGAP) is developed in Cape Town during a partic-

ipatory multi-stakeholder process. These urbanGAPs are in practice tested and verified with a Participatory Guar-

antee System. The potential of Food Planning tool PGS certification is furthermore assessed with the urban farmers

PGS group in the township. The grass root movement can be seen as benefit for Sustainable Food Planning as pro-

ducers work on their own quality assurance and building up their production and markets on trust, participation,

and sovereignty from global and national food markets.
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The Inclusion of the Pollination Service in Life Cycle Assessment
of Beekeeping Products

Dr. Ioannis Arzoumanidis (University ’G. d’Annunzio’ of Chieti-Pescara), Prof. Andrea Raggi (University ’G. d’Annunzio’ of

Chieti-Pescara), Prof. Luigia Petti (University ’G. d’Annunzio’ of Chieti-Pescara)

Life Cycle Assessment (LCA) has been increasingly used for the improvement of the environmental performance

of products and services, amongst which food systems. Nevertheless, amongst the food products, honey appears to

have been rarely analysed by means of that methodology. Furthermore, the role of honeybees as pollinators can be

regarded as one of the functions of an apiculture system and is undoubtedly of great importance both for natural

ecosystems and agriculture. Indeed, the various ecosystems - both humanmanaged and natural terrestrial - depend

on animal (especially insect) pollinations; indeed, it is this service that is of utmost significance for a wide variety

of food, mainly horticultural crops. Moreover, the importance of the animal pollination service for most crops

cannot be underestimated: in its absence, for example, other inputs, such as fertilisers or labour, would have to be

increased to obtain the same yield, thus involving higher costs. Therefore, by increasing agricultural productivity

and production, animal pollinators guarantee a higher food supply and contribute to the socio-economic security

of food availability and, thus, to food security. When implementing an LCA of an apiculture system, the pollination

service can be considered as one of the functions of a multifunctional system (other functions including, e.g., the

provision of honey, beeswax, etc.) and the issue of how to deal with multifunctionality in the modelling of that

system should be carefully considered. This paper explores the economic value of pollination and the proposed

calculationmethods, as a potential basis formanagingmultifunctionality in LCAmodelling. Furthermore, this paper

builds on previous research performed by the Authors by discussing the inclusion of the service of pollination in

two different types of honey (orange- and cherry-blossom) in a case-study application; more specifically, the cherry-

blossom honey was analysed to test the robustness of the results previously obtained. A literature review was

performed using the inter-database EBSCO Discovery Service and Google Scholar, using keywords such as (“honey”

OR “bee”) AND (“lca” OR “life cycle assessment” OR “carbon footprint” OR “life cycle”) for the years 1990-2016.

The results of the literature review showed that the issue of the inclusion of the pollination service in Life Cycle

Thinking-related studies has been rarely addressed so far (2 results). On the other hand, several methods for the

economic evaluation of the pollination service proposed in the literature have been identified via another literature

review using the keywords (“honey” OR “bee”) AND “pollinat*” AND “economic value” (and their combinations)

for the same years: e.g., dependence ratio, yield analysis, replacement costs, consumer surplus, producer surplus,

etc. Finally, when it comes to the case studies, in order for the multifunctionality issue to be dealt with, amongst

the different solutions proposed by the ISO 14044 standard, the use of economic allocation was decided, as a first

instance (for its simplicity), between themain product (honey) and the pollination service, using one of themethods

that were identified in the scientific literature.

Keywords: Life Cycle Assessment, honey, pollination, multifunctionality, food security
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THE INFLUENCE OF THE ETHANOL INDUSTRY VINASSE USED AS
AN AGRICULTURAL FERTILIZER ON POTASSIUM SOIL

SALINIZATION

Ms. Thaise Moser Teixeira (UNICESUMAR), Dr. Edison Schmidt Filho (UNICESUMAR), Mr. Gabriel Pereira Pacheco dos Santos

(UNICESUMAR), Dr. Edneia Paccola (UNICESUMAR)

The process of salinization of soils is typical of arid and semi-arid regions and usually resultingon the association of

the predominant geological formation in the landscape, poor distributionof rainfall, poor drainage and inadequate

agricultural exploitation. Within the context ofagricultural exploration we can emphasize the planting of sugar-

cane, which generates largequantities of vinasse and waste generated in large quantities and with high polluting

power.However, anaerobic biodigestion is an alternative that allows degradation of the organicmatter present in

vinasse reconciled with the preservation of high levels of nitrogen andpotassium in the final residue, which makes

it an attractive fertilizer. The presence of nutrientssuch as potassium, nitrogen, phosphorus and calcium makes

it a more widespread alternativefor vinasse to be applied in the sugar cane crop itself as fertilizer. However, this

practice canlead to problems such as increased soil salinity and groundwater contamination resulting fromthe bi-

oleaching of compounds present in vinasse (CORAZZA, 2006). The present work had theobjective of analyzing soil

salinization due to the application of vinasse in soil columns wherewheat was grown. The analyzes show the varia-

tions of potassium concentrations at differentdepths with and without vinasse application. It was possible to verify

that the concentration ofK in the soil was higher in the columns treated with vinasse compared to those that re-

ceivedcommon fertilizer used in agriculture. The results showed that potassium can move in the soildepth and

reach higher concentration levels. Potassium can also reach sub-surface water. Itwas observed that the mobility of

K in the soil from the addition of different forms of vinassetreated by alkaline process depends on the amount of

alkaline material added to this waste.The vinasse that received 25% of alkaline material was the one that presented

less mobility ofK in the soil.Thus, it was concluded that vinasse can contribute to soil salinization in depth.
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Assessing the environmental and socio-economic benefits of an
evolving industrial symbiosis network in Sotenäs, Sweden

Dr. Michael Martin (IVL - Swedish Environmental Research Institute), Dr. Steve Harris (IVL Swedish Environmental Research

Institute), Mr. Peter Carlsson (Sotenäs Kommun), Ms. Emma Dalväg (Hifab)

The Sotenäs Symbiosis Center, together with partners from businesses, academy and other actors, have been ac-

tivelyworking towards implementing and developing an industrial symbiosis (IS) network in Sotenäs, Sweden since

2013. Through facilitation, a number of synergies between industrial actors in the industrial symbiosis network

have been realized, and several exchanges are awaiting permits in order to implement the necessary infrastructure

to allow for the exchanges to ensue. More specifically, the network revolves around several fishing, fish processing

industries, algae production, an upcoming biogas andwastewater treatment project and a land-based salmon farm.

This study aims to disseminate the knowledge from the facilitation of the current network and highlight the envi-

ronmental and socio-economic benefits created from the symbiotic network. The study reviews the development of

the symbiosis network froma current (reference) state, to themore developed network in the future; thus reviewing

the evolution and potential benefits. The socio-economic assessment builds on previous approaches, and partially

based on interviewswith stakeholders involved, in order to assess direct and indirect impacts of the network. These

include, but are not limited to, e.g. direct and indirect job creation, revenue, visitors, outreach, research support

and business value. The environmental performance assessment follows life cycle assessment approaches to quan-

tify both GHG emissions and eutrophication impacts, of the network and allocated to the individual firms (to assess

their benefit from being in the symbiosis network).

Results indicate that both environmental and socio-economic benefits have large potential value for the region.

Based on the socio-economic metrics from the current state (and evolution), the development of the IS network

through the Sotenäs Symbiosis center has the potential for an increase in jobs, additional synergies, visitors and

outreach in the scientific community. Other qualitative aspects such as the importance of the facilitating role, co-

operation and identify are also reviewed. The environmental benefits are particularly important to highlight, as

nutrients fromwastewater are valorized through a number of processes, leading to large reductions of potential eu-

trophication impacts to the sea. In comparison to a reference system, there are also large reductions of greenhouse

gas emissions, and benefits to nearly all firms in the network. Central to the system, the biogas plant act as an “up-

cycling tenant” in the IS network to further improve environmental benefits through waste water and by-product

handling in addition to replacing and supplying tradition forms of heat and fertilizer.

Results from the project will be important to spread to further municipalities in order speed up their local work

with facilitating industrial symbiosis and other synergies.

Keywords: industrial symbiosis, LCA, socio-economic, salmon farming, bioenergy
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Building local institutional capacity for industrial and urban
symbiosis - experiences from Malmö, Sweden

Dr. Murat Mirata (Linköping University), Prof. Stefan Anderberg (Linköping University)

Industrial and Urban Symbiosis (IUS) involves multi-party resourcemanagement collaborations, that are often geo-

graphically concentrated and cross-sectoral and that meet societal and industrial needsmore sustainably. Regional
Institutional Capacity for Industrial and Urban Symbiosis (RICIUS) refers to the collective capacity of relevant ac-

tors (firms, government bodies, knowledge institutions, and others) to engage in collaborative action for IUS. RICIUS

is regarded to have a key impact on IUS developments. Its enhancement allows the local/regional actors to work

with, and benefit from, the concept continually, as opposed to other approacheswhere developments are dependent

on external, and often limited, support. Relatedly, our aim is to improve knowledge on the state and development

dynamics of RICIUS, and on effectivemeans of fostering these, and thereby contribute to the scaling up of IUS activi-

ties and their sustainability benefits. Earlier work by Boons and Spekkink studied RICIUS primarily retrospectively,

using event sequence analysesmethods. In contrast, our findings are acquired through two action research projects

conducted between 2013 and 2017 in Malmö, Sweden. Thus, our main focus has been on interventions that were

purposefully developed, and tested, to enhance RICIUS, the impacts of which we were able to capture more or less

in real time. We also captured the impacts of other activities and events that were not explicitly designed, but nev-

ertheless affected RICIUS in the context. As we started our work with a clear view of the reference state of RICIUS,

we were also able to monitor the impacts of relevant activities more precisely. RICIUS is recognised to evolve along

the dimensions of relational-and knowledge-resources and the mobilisation-capacity within the regional eco-

nomic system. Relatedly, benefiting from approaches used in relevant studies, we developed set of quantitative and

qualitative indicators to asses and monitor changes in these dimensions. Using these indicators and the data we

collected–through direct observations, regular interviews with multiple stakeholders, and document reviews–we

identified changes that took place and their contributing events. Our findings show that employed interventions

have significantly improved the RICIUS in Malmö. This is manifested, among others, by: increased number and

diversity of participating actors; growing number of symbiotic opportunities recognised; formulation of a common

development vision, and; the formation of a new municipal entity–called “symbiosis function”– dedicated to sys-

temically identifying and supporting new symbiotic opportunities. As tangible outcomes, new symbiotic exchanges

became operational and some are under planning, and new and more complex projects are initiated. Our conclu-

sions summarise the changes in RICIUS realised in Malmö and reflect upon their implications. They also highlight

the strengths and shortcomings of the interventions we used and reflect upon how these and other techniques can

be used in Malmö and in other contexts to (further) support RICIUS and advance IUS.

Keywords: Industrial and urban symbiosis, regional institutional capacity, facilitation of industrial and urban sym-

biosis developments
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Comprehensive Assessment of the Business Value of Industrial
Symbiosis - A new framework and its application on an

operational case

Dr. Murat Mirata (Linköping University), Mr. Ian Hamilton (Econova Energy Ltd.)

Industrial symbiosis (IS) refers to collaborative processes where firms and other actors jointly identify and develop

resource management innovations that meet industrial and societal needs more sustainably. By-product valorisa-

tion, utility synergies, and knowledge and competence sharing for product and service innovation are key mecha-

nisms of IS. It is commonly accepted that IS creates business value for the involved actors and that such value has a

key influence on management decisions to develop and maintain synergistic relations. However, scientific studies

on the business value created by operational IS cases is limited both in number and in scope. Majority of relevant

studies focus merely on reduction of input purchase andwaste management costs and new revenues from the sales

of residuals. Although IS, and other relevant, literature highlight a much wider set of business value potentials–

albeit in a scattered fashion–these are generally not considered systemically in business value assessments. This is

problematic because, without wider considerations, assessments provide only partial knowledge on the business

value IS actually creates, and thismay result in the concept receiving sub-optimal support both from businesses and

policy makers. The purpose of this study is to help bridge this gap by creating improved knowledge of the business

value of IS, and thereby stimulate increased support for its advancement. Tomeet our objectives, we first conducted

a thorough literature review–focusingmainly on IS aswell as other relevant fields–such as corporate environmental

management–and identified a wide spectrum of means by which IS can create business value. We then formed our

framework by clustering these into five core groups„ which focused on: inputs; operations; products and markets;

learning and innovation, and; stakeholder relations and risks. We then used our framework in a practical case

with operational synergies among four actors, whereby fiber-sludge from a pulp and paper mill and bottom-ash

from a waste incinerator are valorised in productive applications. We collected quantitative and qualitative data

through desktop studies and semi-structured interviews with company representatives and used these to identify

forms and scale of business value created. Similar to other studies, we identified considerable gains dues to cost

reduction and new revenue generation. However, going above and beyond, our study allowed us to identify and

assess a wider range of business value created by these synergies. Examples of these included: reduction of input

supply, operational stability and regulatory compliance risks; development of new products; access to newmarkets

and customers, and; innovations triggered by communication and learning among synergy partners that identified

new opportunities, and in some cases already lead to process and product improvements. In our conclusions, we

emphasise the importance of, and the need for, expanding such comprehensive assessments, as these will provide

more representative knowledge of the business benefits IS does and can create and thereby secure increased sup-

port fromprivate and public decisionmakers for scaling up IS practice. We also share our suggestions for improving

our framework and invite interested parties to a dialogue for fur.

Keywords: Industrial symbiosis, business value.
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Exploring the complexity of industrial symbiosis emergence

Mrs. Lucia Mortensen (Aalborg University/Aalborg Havn)

Industrial symbiosis (IS) is considered themost appropriate way to implement industrial ecology and circular econ-

omy respectively. The application of industrial symbiosis principles within businesses can increase the businesses’

competitive advantage and profit, while benefiting the social community and environment. The field of IS research

has been developing for around 30 years and successful examples of self-organized and/or planned and facilitated

are to be found around the world, providing empirical evidence for IS in practice. However, with the ambition of

circular economy implementation, where IS is considered an important and powerful tool, an intentional approach

to facilitating IS emergence is necessary. This study explores the systemic structure of IS emergence phase, shedding

light on the complexity of the critical factors influencing it. The ambition is to better understand the factors influ-

encing IS emergence, their role, and to provide insights concerning intentional actions to be taken for coordinating

and facilitating IS emergence. Methodologically, a systematic literature review based on empirical cases around the

world is done to provide an overview of the critical factors affecting IS emergence. The factors have been mapped

using specific systems thinking tools and techniques to picture the complex image of the connections among critical

factors. The case of Port of Aalborg’s partnership with Aalborg University is then described to illustrate the possible

actions, addressing the critical factors, that can be taken when intentionally coordinating IS emergence. The study

underlines the importance of the engagement of a multitude of actors, their roles and characteristics (champions

with willingness to cooperate, open minded, etc.). Furthermore, contextual conditions, such as funding and the

presence of a sharing platform for networking are as well of a high importance. The partnership of Port of Aalborg

with Aalborg University proves to be able, through capacity building, networking and sharing platform activities,

to push the industrial sector in Aalborg towards an intentional appliance of IS principles, and thus implementing

circular economy.

Keywords: Industrial Symbiosis emergence, systems thinking, critical factors, facilitation of industrial symbiosis
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Facilitating sustainable industrial transitions in the energy
intensive industries: The role of policies and corporate

strategies to enable decarbonisation

Ms. Matilda Axelson (Institute for European Studies, Vrije Universiteit Brussel)

The EU energy intensive industries (EIIs) are large emitters of greenhouse gases, and must change their activities

in order to achieve deep emission reductions and enable full decarbonisation. Major sustainable industrial tran-

sitions will be needed for the EIIs to meet their climate targets until 2050. Previous studies suggest that business

model innovation can play an important role in increasing the sustainability performance of these industries, but

little research investigates the role of corporate incentives to undergo large-scale industrial transitions. This study

is aspiring to fill that gap and to lay the groundwork for future studies on industrial transitions for decarbonisation

of the EIIs. The purpose of the study is to identify if previous industrial transitions have arisen mainly due to a

changing policy environment, or due to innovations in the corporate strategies of firms (or due to other factors,

or a combination thereof).Industrial policies may facilitate deployment of business model innovations, as has been

demonstrated for example through the photovoltaic system revolution in Germany. At the same time, industrial

transitions may also occur when several companies identify a new business opportunity and decide to change their

business model accordingly. This paper investigates such drivers behind industrial transitions in the past. The re-

search focuses on the EU EIIs in general, through a case study on the EU steel industry in particular. The research

will be conducted in three phases. Firstly, the scoping phasewill include a literature review on industrial transitions

in the EIIs in the past, for example the four industrial revolutions. Concepts with link to industrial transitions will

be investigated, such as industrial symbiosis, disruptive innovation, ecosystem thinking and triple helix models.

The scope will be limited to relevant transitions that have affected the EU steel industry from 1990 to today. The

purpose of this research step is to identify which industrial transitions should be included in the scope of the study.

Next, the data collection phase will ensure identification and categorization of drivers behind the identified indus-

trial transitions in the EU steel industry during the study period. Secondary data will be collected, and relevant

stakeholders will be interviewed. The aim is to identify if such transitions have been primarily bottom-up driven

(arising from micro level), top-down driven (macro level) or a combination of the two (meso level). The purpose of

this research step is to identify what role policy making versus business model innovation have played in driving

these industrial transitions. The last research phase will discuss the importance of specific levers for sustainable

industrial transitions, through analysis of the findings in the previous phases. The purpose of this research step is

to gather evidence of levers that have proven to increase/decrease decarbonising activities, for example industrial

symbiosis, in the EU steel industry in the past. To fully contribute to literature on industrial transitions, the paper

will also briefly touch upon whether such levers could be expected to contribute to decarbonisation of the EIIs in

the future.

#Decarbonisation #IndustrialTransitions #EnergyIntensiveIndustries #BusinessModelInnovation #Steel
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HELICICULTURE AS AN EXAMPLE OF INDUSTRIAL SYMBIOSIS

Ms. Lucrezia Salvadori (Politecnico di Milano), Dr. Alessandro Arrigoni (Politecnico di Milano), Prof. Giovanni Dotelli (Politecnico

di Milano)

Snails are part of the Italian culinary tradition and their farming (i.e. heliciculture) is recently spreading in different

areas of the country, due to increasing demand. While the purpose of farming is the production of snail meat for

human consumption, a by-product of the farming process is gaining more and more attention: the slime. Due to its

claimed soothing and regenerative properties, snail slime is in fact used in the cosmetic and pharmaceutical sectors

as a precious ingredient in skin-care products. Aim of the study was to understand the environmental benefits of

this symbiotic activity involving the food and the cosmetic sectors: the slime collected from the reared snails could

in fact partly substitute the chemical ingredients of traditional skin-care products or the slime harvested from snails

grown in laboratory; while snail meat could be a valid substitute to conventional livestock meat. An extensive farm

of Helix Aspersa snails located in the north of Italy was adopted as case study. Snails are born and grow in open-air

pens, where their food supply (i.e. seasonal vegetables) is directly cultivated; in this way, the mortality due to the

displacement of the juveniles is reduced. Besides, no additive flours are used. However, in terms of industrial sym-

biosis, a third-party actor comes into play in the system investigated: snails are partly fed with the waste generated

by a market-gardener (i.e. discarded and unsold fruits and vegetables). Heliciculture might therefore be a solution

to reduce the pending issue of food waste and, at the same time, generate two valuable products for the food and

cosmetic industries. On the other hand, land occupation, use of fertilizers and all the other inputs to the helici-

culture system may counterbalance the beneficial effects of waste and by-products valorisation. To evaluate the

environmental sustainability of the system, the Life Cycle Assessment (LCA) tool was employed. Process included in

the system boundaries, with a cradle-to-grave approach, were field preparation (construction of the pens and intro-

duction of the first breeder), farming activities, slime harvesting, cleaning and packaging of snails’ meat for human

consumptions, cooking and waste processing. Both 1 kg of meat and 1 kg of protein were considered as functional

units. Under the assumption of a 10-years life span of the farm and that the yield was constant throughout the time

horizon considered, LCA results highlighted how the majority of CO2 emissions were due to the installation of the

pens. On the other hand, feed had a significant role in the eutrophication and ecosystem toxicity categories, due to

the high amount of water used to irrigate the soil and the use of fertilizers. Snail meat resulted to have much lower

impacts compared to traditional meat, while nutritional values resulted comparable: laboratory analyses on sold

snails indicated a protein and lipid contents of approximately 12% and 1% respectively. At the same time, the use

of snail slime in substitution of chemical additives to skin-care products undoubtedly reduced the environmental

impact of the cosmetic sector. However, further analyses on snails direct and indirect emissions, soil occupation

and long-term primary data should be performed to increase the validity of the study. Nevertheless, preliminary

results showed that heliciculture could be a solution to improve simultaneously the sustainability of the agri-food

and the cosmetic sectors.

KEYWORDS: heliciculture; industrial symbiosis; life cycle assessment; snail meat; snail slime
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Microalgae cultivation with valorisation of CO2 separated from
CH4 in a biogas upgrading process: a life cycle assessment

Dr. Roberto Porcelli (University of Bologna), Dr. Federica Dotto (University of Bologna), Dr. Diego Marazza (University of Bologna),

Dr. Matilde Mazzotti (Micoperi Blue Growth Srl), Dr. Serena Righi (University of Bologna)

In accordance with the circular economy concept, new trends in industry are addressed to the integration of differ-

ent production systems in order to minimise waste flows to the environment and resource depletion. The biogas

and biomethane industry clearly offers a great potential from this point of view: biogas production is rising world-

wide, and the possibility of obtaining a much more valuable energy carrier such as biomethane is pushing towards

the further processing of biogas with an upgrading phase, thus obtaining two separated gaseous flows. The main

one is indeed a concentrated flow of biomethane, but the process inherently determines the production of another

relevant flow, the off gas containing mostly CO2 deriving from the partial oxidation of the organic substrate. The

technical difficulties related to storage, as well as the scarce economic value compared to the main product, induce

in most cases to consider the off-gas stream as a waste and to release it into the atmosphere. Although merchant

CO2 commonly used in various industrial applications has a higher purity grade (>99.5% v/v), the off-gas from bio-

gas upgrading, despite a CO2 concentration around 90% v/v, may equally have potential uses, without the need for

further treatment; one of these can be algal cultivation for the production of bioenergy or high added value com-

pounds. Therefore, in the present work the valorisation of a waste CO2 stream from a biogas upgrading process

is considered, through its direct blowing in a microalgae cultivation system, aimed at the production of bioactive

compounds with high quality standards. The main objective is to quantify the environmental benefits due to the

switch from merchant CO2to waste CO2. In order to do this, the Life Cycle Assessment methodology is used, ac-

cording to the ISO14040 standards. The microalgal cultivation process is assessed at pilot scale, considering two

different scenarios: in the first one the biomass is fed with a stream of merchant CO2 of high purity grade, while

in the second one waste CO2 from biogas upgrading is used for the same purpose. The results show that a better

environmental performance is achieved when using a stream of waste CO2 rather than pure merchant CO2, thanks

to a slight increase in productivity and to lower impacts related to the background process of CO2 production. In

conclusion, the present study suggests that there are interesting possibilities to integrate the processes of biogas

upgrading andmicroalgae cultivation, and this symbiosis can bring to positive results in terms of production yields

of microalgae cultivation systems and improvement of overall environmental performance. However, further re-

search is needed to ensure that algal biomass quality standards are not compromised when waste CO2 stream is

used in the cultivation process.

Keywords:

Life Cycle Assessment, Microalgae, Biomethane, Biogas upgrading, Carbon dioxide
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From waste to resource: reusing local materials to regenerate
economy, society and environment. A provisional proposal for

the Po river Delta (Italy)

Dr. Luisa Cattozzo (Università IUAV di Venezia)

The awareness of environmental emergencies, such as climate changes and the exploitation of non-renewable re-

sources, is driving research to new business models, following the zero-waste school of thought. Since many years,

the circular economy provides good examples of transition from linear to circular, especially in the production and

waste management sectors. Yet, it is still far from being applied through effective spatial planning processes.

The research is aimed to answer two main questions: how can the circularity benefit a territory? Is there any op-

erational device or mechanism that can facilitate the transition from linear to circular planning?The answers could

come from the context-based concept of metabolism and from its adaptive governance.

Locally, principles of recovering and recycling might improve the metabolism effectiveness, mostly when based on

upcycling processes. Within a designed logical framework (research programme), the hypothesis is tested within a

case-study area: the Po river Delta (PrD). Since PrD is at the same time amarginal and protected area, it is referred to

the national strategy of ‘internal areas’ and the Unesco strategies on Reserves of Biosphere. Such a double reference

is assumed as a base for a peculiar form of metabolism: an equilibrium between human being and nature is likely

to guarantee a day-by-day symbiosis response to the highly dynamic morphology all along the sea cost.

The methodology consists of:

- setting local territorial metabolisms with a systemic design approach in order to identify the flows of materials

and the potential cycles

- implementing a local database of production wastes

- performing GIS analysis to evaluate the status quo. In detail, soil features are combined with land uses to map

main critical issues where to apply regeneration practices

- mapping the current planning tools at all levels, to assess the external effectiveness and design a multi-level strat-

egy

– defining a Strategic Plan based on ‘Waste-to-Resource’ scenario to address both private and public stakeholders.

Guidelines will lead policies, rules and permission practices at all the statutory planning levels

- creating a monitoring system to evaluate the strategy effects and get in a single or double loop of learning

Specifically, the method applied to PrD highlights the opportunity of upcycling shellfish from aquaculture and

biomass and zoo-technical waste from farming. They may become regenerative resource for the entire territory.

Local treatment plants (like bio-digesters based on phyto-remediation) can produce energy and natural fertilizer

for the local communities. This will enable the reduction of waste and pollution (environment), new skilled job

opportunities (society) and new value chains (economy).

The results are currently limited to applying the regeneration model to a specific territorial scale. It would be fur-

thermore interesting to assess how the strategy can bemodulated by scaling it within amultiscale location scenario.

#territorial regeneration #waste to resource #circular economy #strategic planning #systemic design
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Impact Assessment: new approaches for sustainable
development land-use planning and decision-making

Dr. Miguel Coutinho (Instituto do Ambiente e Desenvolvimento (IDAD), Aveiro), Dr. Sara Moreno Pires (GOVCOPP - Research Unit

on Governance, Competitiveness and Public Policies, Department of Social, Political and Territorial Sciences, University of Aveiro),

Dr. Mark Bynoe (DMPC - Development Policy and Management Consultants), Prof. Carlos Borrego (University of Aveiro,

Department of Environment and Planning)

Over the past 50 years, impact assessment has been affirmed on a global scale as an important tool to support de-

cision making. Initially focused on assessing the environmental impacts of projects (air and water quality, noise,

nature conservation, etc.), the focus gradually spread to other dimensions: health impacts or, more recently, climate

impacts. From EIA it was extended to ESHIA (Environmental, Social and Health Impact Assessment). Impact assess-

ment is no longer limited to identifying the socio-environmental effects of a project to contribute to the perception

of the best project to promote in a given territorial context. As the thematic of analysis was extended, in a slow

transition from the natural and exact sciences to the social and political sciences, it also spread to more strategic

decision-making scales and therefore challenged the multi-scalarity, multi-dimensional and multi-actor contribu-

tions to system analysis and transformation. The objective of this presentation is to describe a broader scoping

approach developed to identify the environmental and social issues and impacts of undertaking a land transport

project linking northern Brazil with a new port on Guyana’s coast, which the best location for its construction has

also to bemade. There has been a long history of discussions and studies relating to the improvement of the current

450 km long road that bisects a Rainforest Reserve in Guyana as well as indigenous communities that depend on

the forest. Recently, the Inter-American Development Bank awarded a technical assignment to conduct a scoping

exercise that lead to the preparation of terms of reference of a Country Environmental Assessment (CEA), a Strate-

gic Environmental and Social Assessment (SESA) and an Environmental and Social Impact Assessment (ESIA) of the

project(s). The goal is to discuss how the complexity of the issues at stake lead to the design of a tiered assessment

process to construct an integrated vision of the CEA, SESA and ESIA. It further debates how each tier should cor-

respond to a specific spatial, institutional and temporal scale in order to address the complexity of planning and

decision-making within which transformative change must occur. The methodology adopted to this scoping exer-

cise was broader than usual and included the identification of ex-ante conditionalities needed for project success,

of critical factors for decision-making and of valued socio-environmental components as well as the discussion on

the governance of the assessment process. This process was supported by a compact andwide-ranging participative

process with 22 sessions involving 170 individuals from Guyana and Brazil. This novel comprehensive approach

can contribute to support planning transitions and multi-dimensional decision making processes for the sustain-

able development of the country that involves large sectors of the society: transport, industry, economy, natural

resources, environment, education, tourism, etc. Such complex and determinant planning initiatives for the future

of a country need to be supported by comprehensive scoping processes.

Keywords: national land-use planning, environmental and social impact assessment, Guyana, large transport

project
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Integrating seasonality to designing resilience in urban islands

Ms. Vilja Larjosto (Leibniz Universität Hannover)

Islands are distinctive cases of urbanization, interconnected systems, and environmental vulnerability. Recent re-

search underlines the impacts of climate change and global dynamics. In response, a need for planning and design

approaches that are more sensitive to island spatiality and communities is evident. Resilience provides a strategic

concept that incorporates the idea of transformation and contributes to sustainability. By testing and developing a

landscape based design approach this ongoing doctoral thesis examines seasonal phenomena and spatial transfor-

mation (both unplanned and intentional) in islands, expecting to open up a new perspective to resilience building.

The goal is to discover a spectrumof seasonal dynamics and to explore their role in increasing robustness and adapt-

ability of urban island landscapes in the face of built expansion and periodical disturbances. With the help of satel-

lite images, field research, mapping, and synthesizing secondary data, the research firstly seeks to understand how

seasonal phenomena and spatial development are linked in Sylt (Germany), Malta, and Itaparica (Brazil). Secondly,

in order to generate insights about desired dynamics and how to facilitate them, the research seeks to integrate the

findings to spatial projections or schematic designs that study and address island urbanization and the seasonal

dimension of resilience. The potential outcomes will be evaluated based on resilience literature and criteria spec-

ified in each case. First findings display a spectrum of seasonal phenomena and livelihoods, such as tourism, bird

migration, flooding, and fishery, that catalyze spatial processes or are affected by them. Many phenomena concen-

trate on the coast, but they are also linked with spatial systems from urban cores to farmland and key-ecosystems.

Furthermore, they are interconnected with tidal dynamics and long term change. These observations provide start-

ing points for investigating possibilities of i.e. seasonally adaptive blue-green infrastructure and flexible land uses.

The intermediate findings show that locating peaks and off-seasons engenders insights about spatial organization

in islands, interconnections of systems, andwhere andwhen to address resilience deficit. During this process trans-

formative potential across island systems and spaces is discovered, but the complexity of seasonal-spatial relations,

nested timescales, and the uncertainties brought about by climate change pose methodological and disciplinary

challenges. In order to overcome limitations, the proposed perspective should be inserted to a transdisciplinary

research that profits from a spectrum of knowledge and participatory elements - for example, geospatial expertise,

statistics from different fields, and eco-social mapping in communities. An integrated planning/designing approach

can take up a synthesizing and creative role in handling multi-scalar relations, and translating principles of re-

silience to spatial measures. Here, accepting open-endedness, and applying an iterative, at times heuristic process

of experimentation and adaptation is needed. To maneuver in such dynamic context, this research suggests that

a projective methodology and the temporal scale of seasonality provide viable starting points for operationalizing

urban resilience, sensitizing people to natural dynamics, and initiating transformative change.

Keywords:

islands, seasonality, spatial transformation, urban resilience, design
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Leading urban transitions through green building

Dr. Julia Affolderbach (University of Hull), Prof. Boris Braun (University of Cologne), Mr. Sebastian Fastenrath (University of

Melbourne), Dr. Kirstie O’Neill (London School of Economics and Political Sciences), Mrs. Berenice Preller (University of

Luxembourg), Prof. Christian Schulz (University of Luxembourg)

The building sector is one of the largest contributors to human-related greenhouse gas emissions but also one hold-

ing great potential to lower emissions due to the availability of technologies and opportunity for innovation related

to new constructions, retrofitting of existing buildings and a more general shift to green energy supply and de-

mand. This potential has been identified by cities around the world that are incorporating green building into local

policies and initiatives to combat climate change and transition towards low-carbon futures. The concept of urban

sustainability transitions has been broadly adopted as framework to identify and analyze climate change action at

the urban scale but relatively little attention has been paid to why green building innovations emerge in specific

cities and how they change over time. This paper seeks to help fill this gap presenting findings on green build-

ing transitions from your cities in Europe, Canada and Australia responding to the following questions: How do

green building innovations as they relate to municipal policy making and planning come into being and are put

into practice locally? To what extent are they influenced by external (beyond the local) processes and discourses?

And how do urban green building transitions change over time? The paper analyzes and compares insights from

two cities that are generally understood as leaders in green building and two cities considered as followers to tease

out spatial drivers of change. As such, the research questions probe common assumptions of (green) urban leader-

ship as being strongly rooted and driven by local factors. Empirically, the research employs a 3-pronged approach

consisting of secondary data on green building, World Café inspired expert workshops held in each of the locations

followed by 107 personal interviews conducted across the four cities. Additional workshops following preliminary

data analysis were used to validate findings. Findings highlight the role of innovative policies and planning ini-

tiatives as expressed in particular in green neighbourhood developments in Freiburg and Vancouver. Municipal

policies adopted certification standardswhichwere seen as crucial to establishing green building. Both political and

scientific leaders with visionary ideas were key to pushing green building agendas within cities. The local context

expressed through broader public support of greening in the case of Freiburg and Vancouver were also identified

as central whereas local politics and socioeconomic characteristics challenged green building innovations in Lux-

embourg and Brisbane. The nature and objectives of green building changed over time and illustrate how green

building initiatives are increasingly used for competitive positioning and city branding as reflected in policies and

planning initiatives. In particular in Freiburg and Vancouver, this change has been criticized as losing touch both

with the original goals of greening and local community. While some of the examples can be rightly labeled as early

leaders in greening, current green building transitions are largely incremental and predictable rather than radical

questioning claimed leadership status. Radical change is sparse but not restricted to the green cities of Freiburg

and Vancouver but also detectable at the margin in Luxembourg and Brisbane.

Keywords: green building, urban sustainability transitions, low carbon policies, certification standards, city brand-

ing
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Reducing scale-mismatch in urban studies with a common
definition of urban typologies and system boundary

Mr. Javier Babí Almenar (Luxembourg Institute of Science and Technology), Mr. Thomas Elliot (Luxembourg Institute of Science

and Technology), Dr. Benedetto Rugani (Luxembourg Institute of Science and Technology), Ms. Alya Bolowich (Luxembourg

Institute of Science and Technology), Prof. Guido Sonnemann (University of Bordeaux), Dr. Davide Geneletti (University of Trento)

Sustainable urban planning requires a better understanding of social, ecological, technological, and political pat-

terns, processes, and their feedbacks affecting urban dynamics. These different processes and their mutual inter-

actions occur at different spatio-temporal scales. However, different disciplinary approaches (e.g. urban ecology,

urban metabolism) focus only on some of them and on specific scales, and this could create mismatches by miss-

ing interactions and feedbacks occurring in spatial scales and time-frames not included in the system boundary.

In addition, planning and governance usually takes into account short time frames and administrative spatial lim-

its, which in many cases do not match the scale of the processes. Defining common urban typologies and system

boundaries relevant for urban metabolism and urban ecology processes appears a necessary step to reduce scale-

mismatches in urban studies in order to i) facilitate the transfer of knowledge ii) develop integrated urban ecology

and urban metabolism assessments, iii) and better fit the temporal scales of governance and planning. This paper

proposes a methodological procedure to establish shared urban typologies and system boundaries for integrated

studies, defining an initial list of common descriptive indicators for European urban areas.

A critical review of scientific literature supported the identification of descriptive indicators, time-frames, and

methodological procedures for defining urban typologies and system boundaries. The list of indicators was reduced

to a core set of indicators relevant for urban metabolism and urban ecology processes and time-frames of interest.

A methodological procedure for the establishment of urban system boundaries was developed by modifying the

OECD approach to define cities. For urban typologies, three spatial levels were defined: urban region, metropo-

lis/city, and neighbourhood, and the adequacy of the indicators for them investigated. For each level, the typologies

were defined considering urban resource consumption types and ecological functioning types. The methodological

procedure was applied to one EU-pilot city to investigate areas of improvement and feasibility for urban planning

practice.

Two types of urban system boundaries (‘foreground’ and ‘background’) are defined. This permits better con-

sideration of the exchange of matter and ecological flows and the environmental burden shifting between

city/metropolisforeground system) and their urban regions (background system). Population density, building den-

sity, percentage of sealing surfaces, and administrative areas are identified as relevant indicators for the foreground

system. While density of infrastructure networks, commuting population, and land cover types are considered key

for background systems.

Regarding urban typologies, the characterisation of urban sub-system patterns (e.g. building domain, green open

spaces) is perceived as key for defining urban typologies at neighbourhood and city/metropolis levels. This is be-

cause spatial metrics are crucial to measure porosity, compactness, and heterogeneity. For the urban region level,

environmental indicators (e.g. temperature, land cover) are considered highly relevant.

This initial framework might permit to advance towards the definition of common system boundaries and

urban typologies for integrated urban metabolism and urban ecology studies. The material-energy flows and

ecological processes characterisation of multi-level urban types, and their changes over time, may allow tailoring

sustainability strategies to specific types and their iterative adaptation.

Keywords: urban metabolism; urban ecology; spatial metrics; indicators; scales
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The application of earth observation to help manage land use
and land use change in Brazil : an analysis of user needs.

Mr. Mercio Cerbaro (University of Surrey), Prof. Stephen Morse (University of Surrey), Prof. Jim Lynch (University of Surrey), Prof.

Gilberto Camara (INPE), Dr. Geoffrey Griffths (University of Reading)

Abstract
Brazil is a country with some of the most important forest ecosystems and natural resources in the world. The

expansion of agriculture, livestock, demand for food production, extractive industries, illegal logging, land conflicts,

deforestation and fire are just some of the main pressures associated with environmental management in different

regions of Brazil. Despite the attempts of different institutions aiming to promote the use of earth observation

(EO) to support land use management and conservation projects in Brazil, established institutions at the national

and state level are encountering several problems associated with the use of EO data. This paper presents the

results of a research project which aimed to explore the challenges involved in promoting the use of EO to support

environmental management in Brazil. The topic from the point of view of the end users of EO data has been under-

explored in the literature. A total of 53 informants in Brasilia (the capital city of Brazil), the city of Rio Branco (Acre)

and Cuiaba (Mato Grosso) were interviewed. EO was certainly regarded by the respondents as essential for helping

to monitor and address deforestation, estimating crop yields, monitoring disasters and promoting sustainable use

of land resources. The results indicated that one of the main limitations on the use of EO is lack of government

investments due to the recent economic crises and political instability. The most important factor for the end user

was the cost of the EO data. However, perhaps surprisingly, technical support was not seen by respondents as very

important for users, as they expect a final product already to use. Institutions had limited internal capacity due to a

lack of staff and high workload. We included a list of the main limitations on the use of EO data. The results shows

that EO is very important to assist policy-making and to support actions in remote areas of Brazil, but is just one

essential factor to guide action on the ground and to reduce the impacts of land use and land use change.

Keywords:Earth Observation, environmental management, policy, institutions, sustainable development.
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The spatial restructuring of industrial areas in China during
Eco-transformation

Ms. Bingni Deng (University of Hull), Dr. Pauline Deutz (University of Hull), Dr. Julia Affolderbach (University of Hull)

Abstract: The Chinese government has made increasing vigorous effortsin curbing industrial pollution and coping

with rapid urbanisation over thelast two decades. One response has been the Eco-Transformation policy forindus-

trial areas. This paper defines the Eco-Transformation of industrial areasin China is the state-led sustainable de-

velopment of industry, society andenvironment in industrial areas (including traditional industrial areas andde-

velopment zones), and it has various designation and definitions by differentstate agencies, e.g. the ‘new type of

industrialization’, ‘industrialtransformation and upgrading’ or ‘transformation of development mode’. Thispaper

aims to analysis the impacts of Eco-Transformation policies andstrategies to industrial areas in the spatial perspec-

tive, and also the interacteffects of this spatial restructuring to the environmental protection andsustainable devel-

opment in industrial areas. Semi-structured interviews of 17peoples from six different organisations (i.e. govern-

ment sector, governmentalcompany, NGOs, industrial association, private company, planning agency) inChangsha-

Zhuzhou-Xiangtan citymegalopolis were undertaken. This paper illustratesthat there are twomain stages of spatial

restructuring process of industrialareas by the shifting drivers from economical-benefit to environmentalprotec-

tion. First stage is themovement of industrial areas frommainlandcities to coastal cities, e.g. Shanghai andQingdao.

But by increasing emphaticof ecological and sustainable, industrial areas are now moving from advancedcoastal

cities to developing inland cities, or from city center to suburb orrural areas. At the same time, the distribution

mode of industrial areas transfersfrom extensive expansion to a more concentrated mode by the guidance of Eco-

transformation,which also changes the spatial developmentmode of city. The ecologicalqualities in cities is improv-

ing by the Eco-Transformation of industrial areas,but there are also some remaining problems need to be further

discussed. Therestructuring is increasingly being seen as ‘De-industrialization’ in that lotsof industries have been

moved out, does China suppers from the same problems ofdeveloped countries after de-industrialization? And does

the spatial transferof polluted industries cause the pollution transfer/expansion? This criticalspatial restructuring

analysis of industrial areas in the Eco-Transformationprocess, not only provides a landscape of the efficiency of

Eco-Transformationpolicies, but also could offers suggestions and advises to policy-makings.

Key Word: Eco-transformation, Industrial Area, Spatial restructuring,China.
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The transformative turn in planning: Concepts, trends and
future requirements

Prof. Marc Wolfram (SKKU (Sunkyunkwan University))

Urban planning today appears to be at a crossroads: To achieve the deep transformations in urban systems needed

in order to enable sustainable development at local to global scales, planning is challenged to radically change. Vir-

tually all characteristics of planning including its aims, processes, methods and instruments demand reorientation

in the light of conditions for system innovation. However, at the same time planning as a firmly institutionalized

form of state intervention for steering urban and societal development is closely tied up with the system configura-

tions of the past, creating strong path dependencies. Thus, the resulting paradox of contemporary planning is that

it strives to achieve transformation while continuously serving to reinforce the status quo.

Against this backdrop, this paper explores the leeway available for achieving a transformative turn in urban plan-

ning. It does so by first reviewing key requirements for planning to become transformative, drawing on insights

from various strands of sustainability science. Second, it accounts for recent trends and shifts in urban planning as

identified and discussed in the field of urban studies, e.g. regarding the role of novel discourses, governance modes

and experimentation, among others. Third, it reports on the findings of a global survey currently conducted in 15

countries (75+ cities) regarding characteristics of urban plans devised to address key sustainability challenges.

As a result it appears that, without necessarily naming it, transformation has indeed become a core concern of

urban planning. This has increasingly implied the adoption of new approaches and/or methods that effectively

attend certain requirements for achieving transformative urban change. Critically, however, this remains a rather

selective process in which key features for ensuring that especially social justice and long-term ecosystem health

become integral aspects of urban transformations, are left behind. In conclusion, the paper recognizes that strong

efforts are needed to avoid that planning enhances the speed and depth of urban change - but in thewrong direction.

It suggests that especially transdisciplinarity, multi-scalarity, community empowerment, participatory foresight and

social learning are features that demand much more dedicated support and attention than obtained so far in order

to shape a transformative turn in planning that effectively supports sustainability.

Keywords: Planning, Transformation, Sustainability, Urban Systems, Path Dependency
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Towards Sustainable Cities: Analysis of Material Stocks and
Land Use Impacts in Different Urban Settlement Types

Mrs. Marina Zabrodina (NTNU: Norwegian University of Science and Technology), Prof. Helge Brattebø (NTNU: Norwegian

University of Science and Technology)

Urban metabolism is characterized by high material and energy inputs and a high waste generation and is consid-

ered therefore inefficient and unsustainable. Highmaterial input leads to resource depletion, highwaste generation

– to increasing emissions to the environment. There is a need of reducingmaterial and energy demand and increas-

ing resource recovery from waste in order to achieve better degree of sustainability. This need is especially urgent

for construction minerals as construction materials and demolition waste are the biggest material flows. Extrac-

tion of construction minerals, production of construction materials and transport of those, as well as demolition

waste transport and disposal, cause considerable environmental and economic impact in form of natural resource

depletion, ecosystem damage due to land use change and greenhouse gas emissions due to energy use. The knowl-

edge of urban building stocks and associated resource flows is needed for the assessment of the building material

recovery potential from urban mining and possibilities to reduce material intensity or replace materials with high

environmental impact. Land use impacts caused both by the extraction of construction minerals and land occupa-

tion by built-up urban areas are considerable. The analysis of land use patterns and material stocks and flows in

different types of urban settlements can be used in physical planning in order to reduce environmental impacts.

The aim of the present study was to develop the typology of urban settlement structures and assess the influence

of different settlement structures on material stocks and flows and use of land. The focus was on different types

of built-up urban areas relevant for cities in Norway and their characteristics in terms of material stocks of major

construction minerals and wood in buildings and land use. Methodology included GIS for spatial analysis as a part

of settlement typology development and building stock assessment and material stock assessment using data from

Norwegian official registry of real estate and literature data on material intensity. Areas with detached houses,

chained houses, multi-dwelling houses with fewer than 3 floors and several types of apartment blocks with 3 floors

and higher were compared. Area with detached houses showed lowest population density, and therefore highest

land use per inhabitant if only adults were accounted for, while blocks with 3 floors showed lowest land use per

adult person but not always lowest material use. The further analysis is needed that would include land use impact

embodied in materials. The results will contribute to the basis for recommendations for urban physical planning

to enable transition towards more sustainable urban structures.

Settlement typology, building stock, material flows, spatial analysis.
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A Strategy for a Sustainable Tourism Development of the Greek
Island of Chios

Ms. Vânia Lopes (University of Aveiro), Dr. Sara Moreno Pires (GOVCOPP - Research Unit on Governance, Competitiveness and

Public Policies, Department of Social, Political and Territorial Sciences, University of Aveiro), Dr. Rui Costa (University of Aveiro)

Sustainable tourism development strategies are still a major challenge for less developed regions and localities,

especially in European areas affected with the financial and refugee crisis as Greece. Furthermore, the growth

of massive tourism in European cities creates an opportunity for underdeveloped tourist destinations to become

competitive. The Greek island of Chios has a diverse touristic potential from the Historical, Cultural and Archaeo-

logical Tourism to Nature and Mountains Tourism. It is an island with a vast production of olive oil, mastiha and

other products, from where the tourists can also be involved. On the other hand, it faces several challenges in

order to become a sustainable tourism destination: a small capacity airport, deficiency in infrastructure and facil-

ities supporting the sector, lack of cooperation between stakeholders, weak public participation in tourism related

with decision-making processes and lack of a shared vision and strategy for the sector. The aim of this research is

to contribute to the development of a draft of a Sustainable Destination Management Plan for the island of Chios,

applying an action-research approach based on a three-month internship at the local municipality done by one of

the authors. The research involved a serious of different steps: a preliminary diagnostic phase, a stakeholder con-

sultation phase and preparatory phase to define a first draft of the plan. The first visible difficulty was the lack of

statistical data supporting information for the next steps of the process. Nevertheless, 30 indicators were selected,

based on the four pillars of sustainability. In order to acquire further statistical data three questionnaires had been

drafted to apply in the future to the local community, to tourists and to stakeholders directly and indirectly con-

nected with the tourism sector. The following steps were conducting interviews with key stakeholders and visiting

selected touristic facilities to develop a preliminary participative SWOT analysis. The final step was focused on the

preparation of a sustainable development vision and a draft of the Action Plan based on 19 strategical actions to

discuss a later stage with the key stakeholders involved. Along these lines, Chios would apply actions to create em-

ployment; promote attraction and worldwide recognition; increase competitiveness; combat seasonality; protect

local resources; manage the impacts of tourism; involve local community and the various stakeholders in decision-

making processes; protect the cultural heritage and, finally, provide an authentic experience for visitors. The results

of the steps taken showed a destination of potential growth and increased competitiveness and attractiveness for

foreigners that would benefit from the establishment of a participatory strategy to the plan and manage the sector

while trying to support the sustainable development of the island. Keywords: Sustainable Tourism Development;

Tourism Planning; Stakeholders participation; Community Involvement
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Can car-sharing and e-hailing change vehicle-ownership-based
mainstreammobility culture in China?

Ms. YI ZHENG (University of Surrey), Dr. Walter Wehrmeyer (University of Surrey), Prof. Stephen Morse (University of Surrey)

China is undergoing fast urbanisation and motorisation, with automobile industry being one of the key economic

pillar for Chinese economy. However, the pursuit of vehicle-ownership in its transport and mobility system has

created a series of urban environmental issues, including air pollution and traffic congestion. This research explores

sharing economy in Chinese transport and mobility system with the assistance from smart-phone apps. It is a new

area that contributes to the development of smart cities. If widely adopted, such a sharing approach to mobility,

which potentially reduce private vehicle ownership, could result in a decline in pressures associated with current

urban environment. Extensive studies in western societies have demonstrated that car-sharing services can help

to improve sustainability, but such a sharing business model for automobiles has just started operating in China

over the past few years. To date, there has been little research designed to explore the impacts. On-demand ride-

hailing service is another formof vehicle sharingwhich has received little attention from researchers. This research

reports the results of the first study designed exploring car-sharing and ride-sourcingwithin Chinese urban context.

The aim of the research is to evaluate whether the anticipated benefits for sustainability of these two models of

sharing still hold true under a very different cultural and political background, as compared to previous researches

aimed primarily at North America and Europe. To author’s knowledge, it is also the first study of its type designed

to explore the sustainability impacts of ride-hailing anywhere in the world. Qualitative interviews with 36 key

stakeholders are conducted, that include car-sharing providers, transport planners, ride-hailing drivers as well as

the users of the two services in two major Chinese cities, Beijing and Guangzhou. The results indicate that car-

sharing in China as a business model can help the country to promote electric vehicles while ride-hailing enables

greater access for passengers in urban areas and it improves the occupancy rate for vehicles. However, the effect on

reduction in private vehicle ownership is still questionable for both vehicle sharing services. Nevertheless, sharing

vehicles is crucial to product service system in modern transport and mobility system that needs more attention

from both academic and policy perspectives.

Keywords: China, sharing economy, car-sharing, ride-hailing, sustainable transport
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Developing a conceptual framework towards sustainable
development in a less developed region of the EU: The case of

Centro Region

Dr. Alexandra Polido (Research Unit on Governance, Competitiveness and Public Policies (GOVCOPP), Department of Social,

Political and Territorial Sciences, University of Aveiro), Dr. Sara Moreno Pires (GOVCOPP - Research Unit on Governance,

Competitiveness and Public Policies, Department of Social, Political and Territorial Sciences, University of Aveiro), Dr. Carlos

Rodrigues (Research Unit on Governance, Competitiveness and Public Policies (GOVCOPP), Department of Social, Political and

Territorial Sciences, University of Aveiro), Dr. Filipe Teles (Research Unit on Governance, Competitiveness and Public Policies

(GOVCOPP), Department of Social, Political and Territorial Sciences, University of Aveiro)

Smart Specialization has been used as one of themain theoretical frameworks and arguments behindRegional inno-

vation and development policies in the European Union in recent years. One of its distinctive features is presented

as being a strategic approach to regional economic development directed at supporting research and innovation,

using a bottom-up entrepreneurial process of discovery. This process prioritizes regional areas of specialization

through the assessment of specific strengths and assets. However, it is often argued that smart specialization does

not address adequately the developmental needs of all types of regions. Additionally, and despite the recurrent Sus-

tainable Development (SD) discourse present in the international and European political agenda, it is not evident

that Smart Specialization strategies (S3) integrate SD goals and practices. In fact, S3 may present challenges for less

developed regions due to their characteristics and need for SD practices. The research presented in this paper aims

to assess and discuss the degree of embeddedness of the SD discourse in regional development strategies of less

developed regions of the EU, using the Centro Region (Portugal) as a case study. A multi-method research design

was used. First, an assessment of the S3 of the Centro Regionwas carried out, through a content analysis, examining

the conceptual integration of SD concerns and goals into the strategy. Following this and in order to assess what the

main Centro Region stakeholders understand as paramount for the development of this region, a two-stage work-

shop was held with local civil society organizations, universities, industry representatives and local governments.

Preliminary findings point to the conceptual apprehension of the SD discourse in the regional development strat-

egy focusing on sustainability practices but suggesting a mismatch among the positions and practices of different

stakeholders. This research may help to set stronger agendas for regional development towards sustainability in

less developed regions of the European Union.

Keywords: Sustainability, regional development, smart specialization, lagging regions, innovation
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Exploring the Relation Between Urban Entrepreneurship and
UN Sustainability Goals

Dr. Malin Gawell (Södertörn University)

Entrepreneurship is often celebrated as a miracle for all sorts of reasons. The most commonly highlighted aspect

is the relation to growth but entrepreneurship is increasingly also related to ‘to meet societal challenges’ or ‘re-

sponse to needs’ (Dees, 1998; Borzaga & Defourny, 2001; Nyssens, 2006; Nicholls, 2006). And there are fantastic

illustrations. But there are also another side of entrepreneurship that is not as highlighted in entrepreneurship

literature – when exploitation of business opportunities takes place at someone else’s expense. Both terminology

and implementation in policy and practice remain rather fragmented and uncertain, even though the predominant

positive connotation ascribing both innovative and noble traits is clear (Gawell et al., 2009). The aim of this paper is

to explore relations between entrepreneurship and instead of the most common growth oriented framework, use

the UN Sustainability Goals to further the at times policy-polished hopes for sustainable growth and furthermore

to identify key aspects crucial for a sustainable development. Two empirical cases are used to contribute to the

analysis. Flemingsberg’s Science park supports start-ups and is a collaboration between local academic and public

actors such as sub branches of the major university hospital in Stockholm, a sub branch of the Royal School of Tech-

nology, local municipality and county (Borg & Tesfaye, forthcoming). Flemingsberg’s Science park target technology

start-ups with an explicit aim for financial growth. The other case is the Creative cluster Subtopia in which some 80

associations and businesses including prominent contemporary circus Circus Cirkör and film production company

with international casting together gather some 200 persons every day (Gawell, forthcoming). This initiative aim for

social change. Both these cases are situated in suburban areas that for decades have been considered problematic

due to socioeconomic status, alienation and violence. Both cases are furthermore embedded in the Scandinavian

welfare society and a part of its transformation in which entrepreneurship has been invited to the (social) welfare

arena, this study goes beyond analysis guided by a private and public divide (Gawell, Sundin & Tillmar, 2016). Anal-

ysis of the two cases shows a complexity of references to the growth oriented discourse as well as references to the

discourse of UN sustainability and the two cases both show great pragmatism in rhetoric but arguments reveals

underlying logics.

Keywords: Entrepreneurship, social entrepreneurship, sustainability, UN sustainability goals
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Incremental Housing and Social Sustainability issues. Revisiting
the World Bank Site and Services Project. The case of Brasil.

Prof. Nuno Martins (University of Lisbon, Faculty of Architecture, CIAUD, Research Centre)

In Brazil, despite the recentmassive estate housing operationsmostly of themillions of internalmigrants have failed

to find adequate housing and ended up squatting or renting in settled informal areas. Likewise others countries of

SouthAmerica, in the Brazilian slums, the so-called favelas, the urban density is extremely high and the expansion of

the houses compressed on the scopes is commonlymade through the construction on the upper slab. These building

works are self-help processeswhenever the goal is tomeet families needs regarding built areas to accommodate new

familymembers, or; contracts featuring local contractors orworkers, when the construction results from the selling

of the building rights associated to the maximum utilization of the rooftop. These are process of verticalization

often resulting in three, four or five and six-storey houses, built in seemingly hazardous techniques, with narrow

superposed volumes. These operations express with remarkable clarity the concept of incremental housing (IH),

not grounded in design, as delivered by acclaimed architects, such as Pritzker-winner Alejandro Aravena, rather in

its most popular and pragmatic sense, instead. While the lack of housing raises to more than fivemillions of houses

and almost on third of the inhabitants of the big cities lives in poor housing conditions IH became the prevailing

solution for expanding homes and supplying affordable housing for low-income populations. The achievements of

the self-help and aid-self help production in the existing housing stock, suggest thatmore attention should be paid to

IH processes. Perhaps trying to learn from current and previous experiences, both formal and informal, and search

for new methods and techniques to improve them. This framework brings us to the Brazilian involvement in past

housing operations based on the idea of the embryo in which a house can grow according to the family interests

and affordability. This research analysis the performance of the World Bank (WB) Site and Services Projects (SSP)

conducted in Brazil in the eighties, taking as a case study a large resettlement operation carried out in favelas

(3) of S.Paulo, Recife and S.Salvador. This triple action consisted of providing infrastructure, a plot and a core-

housing unit to each family to enable the self-construction of their new dwellings. The aim is to understand how

this operation has evolved through time, how communities have tackled risk, resilience and sustainability issues,

and subsequently grown up. The research method relies on consultation in libraries and archives, such as archives

of municipalities in Brazil and the WB in Washington DC, interaction with locals technicians, and fieldwork. The

goal of the research is two-fold; firstly, to identify the social sustainability issues along the process of resettlement

and IH, namely identifying stakeholders, their different roles and interactions Locally, the . Secondly, in a second

stage, doing fieldwork, to survey selected families that received plots and core unities in the SS. Conclusions of the

first stage stress the importance of the social networks that resulted from the SSP and IH process and qualify the

interactions among the members of those networks. In particular, it is possible to highlight the role played by the

local housing agencies COHAB and the municipalities who issued the building and permits.

Keywords: Incremental housing, World Bank Site and Service Projects, favela, informal settlement, slum upgrading,

social sustainability
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Limitation of waste management policy as a social inclusivity
tool: case study of Lamontville Township South Africa

Ms. Mbali Pewa (University of Hull), Dr. Elsbeth Robson (University of Hull), Dr. Pauline Deutz (University of Hull)

Background: South Africa emerged from apartheid in 1994 as a nation divided by race and class. The apartheid

laws enforced separate development, which disadvantaged the black African population; especially the Xhosa peo-

ple in rural Eastern Cape and the Zulu people in KwaZulu-Natal province. The democratically elected government

inherited a country marked by social and economic inequalities, which had been enforced by the apartheid regime.

A notable spatial variability in South Africa remains the difference in level of basic service provision between the

former white suburbs and the black townships. The most visible scar of poor service delivery in townships are

informal household waste dumps. Justification of the research: The main causes of the continuing waste prob-

lems in South African townships are high population growth and urbanisation rates, compounded by a lack of

enforcement of environmental legislation. The transition to democracy demolished laws that restricted free move-

ment between urban and rural areas resulting in large-scale urbanisation. This coincided with the integration of

black South Africans into the national economy. The changes in their consumption patterns further accelerated

the generation of waste. To remediate the household waste problem, a policy framework was adopted focusing

on achieving environmental and social justice while promoting economic development in deprived regions. The

policy aims to create sustainable and inclusive cities. Its implications and effectiveness have not been examined in

township areas. Aim: The aim of this paper is, therefore, to analyse the effectiveness of the implementation of the

waste policy framework from the perspective of the township residents. Methods/approach: Fieldwork was un-

dertaken in Lamontville Township (2016/2017), an urban community on the periphery of eThekwini Municipality,

KwaZulu-Natal province, South Africa. To understand perspectives and experiences of the local community, the

research adopted field observations, key informant interviews and focus group discussions. Eighty five women and

men were involved in focus group discussions. Findings/results: The research suggests that the government lacks

the capacity to handle waste in Lamontville. Within the township waste collection is prioritized in areas where res-

idents are contributing towards local taxes. Additionally, the Xhosa people, recent immigrants in KwaZulu-Natal,

are positioned in the periphery of the townships with limited waste collection services. Consequently Xhosa people

live in waste infested areas and are labelled as ‘dirty’ by the Zulu people, which has hindered the integration of the

immigrants. Conclusion: A different form of discrimination has developed where people are excluded from ser-

vice provisions based on class and ethnicity. The policy framework designed to counteract the ills of apartheid has

not been evenly implemented and therefore has not achieved social inclusion. The policy further divides society

increasing the inequalities and tension between different communities.

Key words: waste policy, ethnicity, social inclusion, service provision
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Questioning existing discourses and practices of environmental
protection: an anthropological approach.

Mrs. Cecilia Paradiso (Ecole des Hautes Etudes en Sciences Sociales)

Departing from a situated case study, the aim is to put into perspective discourses and practices concerning

environmental protection and implementation of innovative economic development models. After fieldwork

based in the archipelago of La Maddalena (Sardinia, Italy), I analyze how different actors and institutions come

to shape environmental policies at the local level. The complexity characterizing environmental issues demands

a multiscalar institutional and bureaucratic dimension (Lemnos and Agrawal, 2006): a number of different actors

is implicated in the governance of the environment, coming from plural institutional levels and carrying interests

and visions which may be conflicting: from international agencies’ guidelines to local authorities’ decrees, logics

and rationalities may shift considerably. At the same time, shifts may often be observed in between the formulation

of a specific policy and its application. This work can be associated to the Anthropology of Policy perspective,

proposed by C. Shore and S. Wright (1997; 2011), considering «policies as windows onto political processes in which

actors, agents, concepts and technologies interact in different sites, creating or consolidating new rationalities of

governance and regimes of knowledge and power» (C. Shore et al., 2011). Furthermore, economic activities and

trends contribute to orient relations to, and representations of, environmental elements. The very local context,

with its configurations, connections, and conflicts, is never a blank sheet on which to translate general protocols

and procedures. All those action fields are connected to each other in specific forms of interaction, which A. L. Tsing

calls “frictions” (2005). Environmental policies become the observation post to look the State operates at the local

scale, giving consideration to the interactions between global requests of neoliberal economic development and

particular profits. Coastal areas, especially in the Mediterranean region, are submitted to considerable touristic

pressure. Even though many measures intended to limit the impact of tourism and its related activities on the

coasts already exist, we may ascertain alarming trends concerning soil consumption, degradation of ecosystem

services, and a general difficulty in implementing the role and the effectiveness of environmental policies and

institutions. The National Park, as an institution, and the territory of La Maddalena’s archipelago, are placed at the

centre of this complexity. As one of the merging points of those multiple factors, it will be taken into account as a

political ground of molding of environmental policies and sustainable practices. This presentation will focus on the

importance of building a fine knowledge of the dynamics occurring in the daily and locally situated application of

those policies, in the attempt of a useful evaluation of real ongoing processes. Anthropological research methods,

based on long-lasting permanencies in the field, interviews with a plurality of actors and observations, help in

structuring this type of critically constructed knowledge. I will focus specifically on the difficulty of endorsing a

paradigm of sustainable development in such a context, paying attention to the contradictions regarding protection

and value’s exploitation of natural resources, intrinsic in contemporary environmental policies.

Keywords: Anthropology of policies; environmental governance; coastal management; tourism
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RECYCLING COOPERATIVE AND THE CHALLENGE OF SHARED
MANAGEMENT OF SOLID WASTE IN BRAZIL: A CASE STUDY

Dr. Edneia Paccola (UNICESUMAR), Mr. Eduardo Arruda (UNICESUMAR), Ms. Bruna Cibotto (UNICESUMAR), Mr. Carlos Harfuch

(UNICESUMAR), Dr. Rute Milani (UNICESUMAR), Ms. Lidiane Nakaie (UNICESUMAR)

The production of solid waste is characterized as one of the major urban environmental problems in developing

countries. In Brazil, one of the solutions is to encourage and promote recyclable materials cooperatives, supported

by the National Plan for Solid Waste (PNRS) and linked to “Pro-Catador” Program. In these environments, waste

pickers are fundamental for regional management, collecting, separating and reusing waste. However, they are

living in precarious work situations. This study aimed to characterize the working environment in a recycling co-

operative in the state of Paraná, southern Brazil. The main environmental problems were identified through the

observation technique, based on five items related to environmental and quality of life factors of the Environmental

Impacts Manual. Among the results, highlights the degradation of the economic value of the place, the lack of com-

munity collaboration in the separation of household waste, the presence of perforating materials or contaminants

and produce odors. Such conditions identified reflect the precariousness of the environment and potential impact

on environmental health. When considering the main difficulties, such as the presence of vectors of disease, strong

odors and sharp materials, we can see the insufficiency of public policies and programs in promoting the correct

separation of materials. A precarious physical structure also implies the risk of contamination of the soil, since the

remnants of organic materials tend to flow indirectly. There is a lack of systemic and interdisciplinary analysis,

focused on the process of the production chain and guaranteeing a commitment to sustainability, which has nega-

tive impacts on the work environment of the collectors. Emphasis is placed on the need for joint actions between

public authorities and the community, as well as encouraging communication campaigns and environmental edu-

cation, aiming at promoting worker’s quality of life in cooperatives of recyclable materials and, at the same time,

environmental preservation.

welfare; human health; waste management; selective collection
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RECYCLING OF FOODWASTE ANDWOODWASTE AS BIOCHAR
FOR ENHANCING HIGH PERFORMANCE CONCRETE

Prof. Harn Wei Kua (Department of Building, School of Design & Environment, National University of Singapore), Mr. Souradeep

Gupta (Department of Building, School of Design & Environment, National University of Singapore), Ms. Cynthia Tan (Department of

Building, School of Design & Environment, National University of Singapore), Ms. Hui Jun Koh (Department of Building, School of

Design & Environment, National University of Singapore)

In Singapore, although the recycling rate for woodwaste is around 77%, recycling rate of horticultural waste is only

about 48%. In 2016, the total amount of wastes in Singapore rose to 7.67 million tonnes while the recycling rate

of horticultural wastes increased slightly. Out of this total amount of generated wastes, food wastes accounted for

785,500 tonnes, but the average recycling rate of food waste was only 13%. Due to land constraint, Singapore incin-

erates all combustible wastes and the bottom ash is transferred to an offshore landfill. This landfill – the only one

in Singapore – is expected to reach its full capacity in about 30 years’ time. Therefore, it is imperative for Singapore

to find ways to minimize and/or recycle its wastes into different types of useful by-products. This study aims to

explore the recycling of horticultural and food wastes into additives in cementitious mortar, which is widely used

as a building material. Biochar – a by-product of pyrolysis of saw dust and food wastes – was evaluated as an addi-

tive in mortar, in terms of compressive and flexural strength (according to ASTM 109 and ASTM 348 respectively),

water sorptivity (ASTM C1585), and depth of water penetration (BS EN 12390-8). Experimental findings suggest that

addition of 1-2 wt.% of mixed food waste biochar and rice waste biochar in mortar results in similar mechanical

strength as the control mix (mortar without biochar), but adding 1 wt.% of mixed food waste biochar leads to 40%

and 35% reductions in water penetration and sorptivity respectively. On the other hand, biochar frommixed wood

sawdust increases the compressive strength and tensile strength by up to 20%,while depth ofwater penetration and

sorptivity is reduced by about 60% and 38% respectively (compared to control). Furthermore, this study evaluates

the use of biochar for enhancing the strength of cement mortar that is reinforced with polypropylene (PP) fibers. It

was found that samples containing fibers that were coated with a layer of biochar (added at 1.5% wt.) recorded a

11% improvement in both compressive and flexural strength over control samples (containing PP fibers that were

not coated with biochar). The water penetration depth decreased by 62% for samples containing biochar. These

results can be explained by the micro-filler effects caused by the biochar particles, which not only strengthens the

bond between the surfaces of the PP fibers and the mortar matrix, but also enhances the close-packing effect of the

sand particles in the mortar mixture. These results highlight the potential of biochar as a mean of waste recycling

that also improves the overall performance of mortar. Socially and economically, this technology has the potential

to spur local employment by creating additional purpose to salvage wood and food waste for pyrolysis. Having

more durable and stronger buildings reduces the frequency of repairs over the service lifespan of buildings, thus

contributing to the economic and environmental sustainability of the building industry.

Keywords: cementitious mortar, food wastes, biochar, horticultural wastes.
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Revisiting ecovillage as a sustainability approach – A system’s
perspective

Mr. Bijay Singh (Pulchowk Central Campus, Institute of Engineering, Tribhuvan University), Prof. Mahesh Shrestha (Pulchowk

Central Campus, Institute of Engineering, Tribhuvan University), Prof. Martina Keitsch (mm)

Many ecovillage advocates, especially from academic and grey literature, emphasise that intentional communities

like ecovillage (EV) are usually assumed as environmentally sustainable ways of living in response to the widely

discussed unsustainability of modern lifestyles. According to Global Ecovillage Network (GEN), ecovillage aims to

holistically integrate ecological, economic, social and cultural dimensions of sustainability in whole system view

in order to regenerate social and natural environments at community level in participatory processes. From the

authors point of view, theoretically, this leads to two issues: First, it is not addressing the broad spectrum of sus-

tainable development (SD) that goes beyond local scale. It bypasses existing planning policies, and development

processes, which include stakeholders such as government, experts, and other authorities. Second, the integration

of the cultural dimension in ecovillage approaches considers cultural practices as per seappropriate. This perspec-

tive is void of a critical reflection on how e.g. the commodification of culture as an ecovillage entrepreneurship

can become an impediment for (local-level) sustainability that may even lead to degradation of cultural and natural

assets. Practically, ecovillage distances itself from surrounding social, economic and ecological aspects, and focuses

on short term local projects. These projects are often developed separately in each dimension that avoid integration

in spatial and temporal aspects. Also, it seems that cultural perspective is mainly focusing on traditional sustain-

able culture as a commodity than on culture as a driving and innovation aspect in having sustainable lifestyle for

future. Hence, it appears that EV lacks broader spatial and temporal aspect. Hence, the aim of this article is to an-

alyze ecovillage within a broader system perspective comprising of local ecological, economic and social factors

and influenced by dynamic regional structures as well as external stimuli and relationships. This article analyses

ecovillage literature within categories of: resource management, community organization and knowledge sharing,

which have been elaborated from former ecovillage research by the authors. The research appraises how the cat-

egories are represented spatially, in relation to landscape and temporally, in relation to networks and overarching

systems. The research sees system theory as a strong methodological framework for understanding natural and

human constructed worlds in integrative manner. The article uses literature review of various secondary sources,

journals, narratives, conference papers on sustainability, ecovillage and system perspective. Findings indicate that

in order to broaden the spectrum of EV and SD, spatially, the components of EV have to be represented in terms of

sustainable interconnectedness and relationship and can be scaled up to regional landscape (spatial aspect). More-

over, they relationships have to be represented in cultural values, that could be handed over to future generations

as well (temporal aspect). Conclusively, the article emphasises the need to represent the categories spatially, in rela-

tion to landscape and temporally, in relation to cultural values and discusses challenges and further research with

the goal to illustrate how strategies in ecovillage approach could align to sustainable system of interconnectedness

and vice versa.
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Scalar partnerships, renewable energy, and community
livelihoods in Indonesia

Dr. Max Richter (Monash University), Ms. Widia Lestari (University of Melbourne), Dr. Sebastian Thomas (University of

Melbourne), Dr. Shiskha Prabawaningtyas (Paramadina University), Dr. Yudo Anggoro (Bandung Institute of Technology)

As much as a quarter of the Indonesian population (around 65 million people) live in rural or remote villages.

Indonesia’s development agenda includes installing an additional 35 GW of new electricity generation capacity by

2025, with at least 23% of national supply being sourced from renewable energy technologies. While Indonesian

government energy policies are not firmly established, there is a national consensus that providing electricity

to communities throughout the country is an important development objective. Distributed small-scale power

generation is necessary to meet the needs of rural and remote communities, but implementation faces diverse and

location-specific challenges that can be cultural, technical, practical, and socio-economic, as well as financial in na-

ture. Many community renewable energy systems provided by government are not effectively maintained and fail

after several years, remaining inoperable thereafter due to insufficient local technical capability, social disruption

and/or financial resources. This paper presents the findings of a transdisciplinary research project that investigated

how renewable energymight bemost effectively implemented tomeet the livelihood needs and aspirations of rural

and remote Indonesian communities, with a particular focus on connections and partnerships that crossed spatial,

temporal, and governance scales. Data were collected between November 2016 and June 2017 through focus group

discussions and interviews with community members, government officers, and NGO practitioners during three

rounds of field visits to multiple communities in the central island of Java and the outlying province of North

Maluku. The research team comprised academics from leading Indonesian and Australian universities and an

Indonesian NGO that has been involved in community development and small-scale renewable energy provision

since the 1980s. Disciplinary expertise included social-ecological systems, anthropology, ecological economics,

political science, strategic management, finance, urban planning, engineering, and development studies. The study

found that health, education, and livelihood concerns are central for communities, while economic development

is for government authorities. These different agendas are not always effectively aligned. Community renewable

energy can contribute to a range of desirable outcomes, including improved livelihoods, capacity building and

empowerment, climate change resilience, and better social-ecological conditions. However, there is a clear need

for alternative approaches to local renewable energy provision, with training in technical, operational, and

management processes critical, and alternative financial mechanisms necessary. Processes to establish local

renewable energy generation systems should therefore integrate consideration of community priorities around

health, education, and livelihoods, with capacity building approaches, to facilitate more positive and sustainable

outcomes. It is also clear that long-term approaches (including community engagement to understand local

needs and opportunities, and ongoing training and maintenance programs) are critical to genuinely effective and

sustainable energy development outcomes. The paper considers ways in which partnerships at and between local,

district, national, and regional level parties may enable or inhibit the realisation of such community-led priorities

and broader sustainable energy development futures.

Keywords:
Sustainable development; transdisciplinarity; community empowerment.
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Social Network Analysis of two Afro-Ecuadorian ancient
communities with successful histories of resilient

social-ecological systems and adaptive governance paradigms

Prof. Ibon Tobes (Centro de Investigación de la Biodiversidad y Cambio Climático – BioCamb, Universidad Tecnológica

Indoamérica), Ms. Arianna Musacchio (University of Pavia)

Many South American countries like the Republic of Ecuador are enduring the paradox of the plenty, and driven

by the increasing worldwide demand for resources, they are suffering the rapid loss and degradation of ecosys-

tems and the extinction of ancient communities and their biocultural heritage. From this crisis scenario arises the

necessity for new resilient social-ecological systems based on different governance paradigms. Part of the Tumbes-

Chocó-Magdalena Biodiversity Hotspot, the coastal forests of Ecuador, have been reduced to only 2 percent of their

original coverage and their conservation is highly threatened by legal and illegal logging, oil palm plantations and

mining activities. After two centuries some Afro-Ecuadorian communities inhabiting these territories gained land

rights over forests nowadays not included in legally protected areas and successful results in conservation have

been obtained under their authority. The aims of our work were 1) to study the governance framework of two of

these Afro-Ecuadorian ancient communities, 2) to identify the key components of their resistance and resilience

against external environmental pressures, and 3) to evaluate the strengths and weaknesses of their social struc-

ture. To those ends, we applied a Social Network Analysis, by the means of a focus-group mapping approach. The

participants were asked to list the actors involved in conservation, the relationships between them (technical in-

formation exchange, control, authorization, advice, money flow and conflicts) and assign a value for the perceived

influence level of each actor. Our results show that, both communities share the same non-hierarchical commune

organization, with shared land ownership, assembly based consensus decision-making and communal economy.

The assembly, formed by all the local inhabitants, has a key role, acting as a node for the majority of the relation-

ships identified in the network (for the ones occurring inside the community and also for those connections with

the outside world). This structure enables an autonomous, local-level decision-making that politically empowers

the people. The result is a more efficient, flexible, equitable, accountable, participatory and adaptive governance,

that helps creating a strong interpersonal subjectivity, a commune identity with shared objectives, values and re-

sponsibilities. Additionally, through the participation on the assembly, every person learns about the conflicts and

challenges the community is facing, gains a critical and well-grounded opinion and directly exercises his political

rights, enhancing capacity building in the system. The outcome is a cohesive and stable social structure, with an

underlying flexibility that results in a resilient socio-ecological organization with adaptive and autonomous man-

agement capacity over the territory. Summing up, these communities are exemplary socio-ecological models of

forest conservation, planning their livelihood around sustainable activities. They represent a successful model of

socio-political organization that could be replicated in other territories with similar characteristics.

Keywords: ancient communities, biocultural heritage, socio-ecological systems, participatory governance, social

network
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Sustainable planning and management of communities: the role
of ISO 37101

Mr. Jorge Cunha (University of Aveiro), Dr. Sara Moreno Pires (GOVCOPP - Research Unit on Governance, Competitiveness and

Public Policies, Department of Social, Political and Territorial Sciences, University of Aveiro)

Cities’ governments and local communities face an unprecedented support at the international arena to move to-

wards sustainable development. The NewUrban Agenda, and the Sustainable Development Goals of the UN Agenda

2030, namely the goal on inclusive, safe, resilient and sustainable cities, impel local governments and local commu-

nities to embrace new sustainability policies and innovative strategies. Although changing governance practices

and institutions or implementing innovative disruptions at the local level are long term and contested processes,

there has been a variety of tools and policy instruments, from more standardized to more localized, that have

been tried at this level of action. This research overviews the implementation of ISO 37101, which aims to sup-

port communities to become more sustainable, resilient and intelligent. Based on the Deming cycle of continuous

improvement and risk-based thinking, concepts commonly associated with standards of quality, environment and

safety management, the ISO 37101 presents itself as a tool to support the planning and management of sustainable

development policies for local communities. The aim of this study is to understand how this standard can be im-

plemented in a specific governance context and what can be its contribution to sustainable development, in the

Portuguese context. In Portugal, Local Agenda 21 processes have been implemented with very heterogeneous and

specific agendas, adapted to each local context, and a previous attempt in the country in 2007 to standardize these

processes failed completely. Through the study of the implementation of this management systemwe expect to bet-

ter understand the advantages, disadvantages, difficulties and impacts on its implementation at the local planning

level, particularly given the previous political barriers to this type of approach in the country. The methodology

used in this work is based on a literature review on relevant public policy instruments to promote sustainable devel-

opment at the local level. Then, after the analysis of ISO 37101 requirements and the results of its implementation

in different countries, it will go through an investigation of a case study in Portugal. The city of Porto was the first

city in Portugal to apply the ISO 37210 sustainability indicator system and can therefore be a critical case to assess

the challenges of taking the steps to implement the ISO 37101. After a characterization and contextualization of this

Portuguese city regarding sustainable development, questionnaires and interviews will be applied to various civil

society actors in order to evaluate the role of thismanagement system, analysing expected results, advantages, chal-

lenges and limitations to its implementation. This discussion can contribute not only to support local processes that

aim to follow a sustainability development management system based on the requirements of ISO 37101 but also

to understand their role against more contextualised approaches for the sustainable planning and management of

the territories.

Keywords: local communities; local governments; ISO 37101; sustainable development policies; management sys-

tem
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Territorial Innovation Models in Less Developed Regions: a
review

Dr. Alexandra Polido (Research Unit on Governance, Competitiveness and Public Policies (GOVCOPP), Department of Social,

Political and Territorial Sciences, University of Aveiro), Dr. Sara Moreno Pires (Research Unit on Governance, Competitiveness and

Public Policies (GOVCOPP), Department of Social, Political and Territorial Sciences, University of Aveiro), Dr. Filipe Teles (Research

Unit on Governance, Competitiveness and Public Policies (GOVCOPP), Department of Social, Political and Territorial Sciences,

University of Aveiro), Dr. Carlos Rodrigues (Research Unit on Governance, Competitiveness and Public Policies (GOVCOPP),

Department of Social, Political and Territorial Sciences, University of Aveiro)

Innovation-driven models (e.g. Industrial District, Milieu Innovateur, Learning Region, Smart Specialization, Re-

gional Systems of Innovation) have been a source of inspiration for regional development strategies and related

public policies. Additionally, sustainable development (SD) is a concept that has been widely used in political dis-

course as a desired outcome for regional development. Reinforced by the UN Agenda 2030 for Sustainable Devel-

opment (mainly Goals 8 and 9), it can be said that SD is seen as an inseparable framework for innovation-driven

models for regional development. However, there is a lack of evidence of if and how the literature on territo-

rial innovation models recognises or debates SD goals. The aim of this research is to identify, explore and discuss

how SD has been addressed in the academic literature regarding innovation and regional development, through

an integrative literature review. An academic literature search engine was used to identify relevant scholarship in

peer reviewed journals, using less developed regions of the European Union as a case studies. The defined search

terms included in the title, abstract and keywords of the documents were “less developed region”, “less favoured

region”, “lagging region”, low growth region” and “low income region”. Subsequently, a manual screening phase

was done to select papers that complied with two criteria to be included in the review: 1) focusing on a European

less developed region; 2) focusing on any kind of innovation models or regional development topic. The next step

focused on the content analysis of the selected literature using an inductive process of open coding, derived from

categorisations drawn from the data itself. The initial search retrieved 129 articles in total. The screening process

reduced the number of articles to 105. The preliminary results show that SD is not explicitly addressed in most of

the papers. Only a few papers addressed SD as an outcome of a territorial innovation strategy or as an approach to

develop integrative strategies leading to a change of mind-set and paradigm. Nevertheless, some arguments used in

those papers can be implicitly linked with sustainability, namely, the promotion of social relations and community

empowerment, and the sustainable use of endogenous resources. Overall, the research showed that SD (mainly

environmental and social concerns) is still poorly addressed in the proposed innovation models for less developed

regions in the European Union, with a predominant focus on economic and institutional factors.

Keywords: Sustainable development; Regional development; Innovation Models; Less Developed Regions; Europe.
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Towards measuring the informal city: a metabolic approach

Ms. Suzanne Smit (Stellenbosch University), Prof. Josephine K Musango (Stellenbosch University), Dr. Zora Kovacic (Universitat

Autònoma de Barcelona/), Prof. Alan C Brent (Victoria University of Wellington)

Increasing urbanisation, mainly expected to be dominant in Asia and Africa, places immense strain on cities in

the developing world to match the growing resource requirements. Likewise, the rapid growth of urban informal

settlements or slums, poses a particular challenge for balancing developmental and environmental goals. Urban

metabolism provides a conceptual framework for understanding andmeasuring the technical, socio-economic, and

socio-ecological processes occurring in cities that result in the growth, production and consumption of resources and

waste. Effective policy and infrastructure planning for sustainable and equitable cities require a holistic approach

to urban metabolism and thereby entail understanding the variations of resource consumption within the city.

However, despite the persistence of the slum phenomenon (known as data-scarce areas), very few studies provide

an in-depth understanding of themetabolic processes that link these spaces, and informal economies, to the broader

urban environment and economy.

This paper aims at filling this gap by providing ametabolic analysis of an urban informal settlement in South Africa.

The study utilised a multi-scale integrated assessment of the societal and ecosystem metabolism (MuSIASEM) ap-

proach to examine the metabolism of the Enkanini settlement in terms of human activity, land use and energy

consumption. The results of the time use study, and geographic mapping of human activities in Enkanini, high-

light a number of interconnected issues to be addressed through spatial, developmental, and local economic policy,

whilst documenting the informal economic activities used to sustain livelihoods. The time use results also show

that Enkanini is a net provider of labour to the surrounding area, indicating its connection to the broader service

economy. Results from the geographic mapping point to Enkanini having a small, but vibrant, informal economy,

whilst being grossly underserviced in terms of energy, water, waste, and sanitation infrastructure.

Key policy interventions are suggested that relate to improved public transport; access to affordable and reliable

energy; improvedwaste and sanitation facilities; and support for informal economic activities and livelihood strate-

gies. The paper contributes to enabling transformative climate action in cities by suggesting a new approach to

urbanmetabolism studies that include urban informal settlements in its assessment of urban sustainability, and by

providing bottom-up, empirical data on the metabolism of an urban informal settlement. The MuSIASEM approach

offers an innovative methodological framing for studying urban informal settlements in relation to the broader ur-

ban environment and thereforemay contribute to future planning for cities that are both sustainable and equitable.

Keywords: Urban slum; informal settlement; urban metabolism; societal metabolism; MuSIASEM
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“Green, but not as greener as that”: an analysis of a Brazilian
bike-sharing system

Mrs. PRISCILA CERUTTI (IMED Business School), Mrs. Rosiane Martins (IMED Business School), Dr. Janaina Macke (University of

Caxias do Sul (UCS)), Dr. João Alberto Sarate (IMED Business School)

Discussions on the concept of smart city began in the 2000s and its focus has undergone changes. However, accord-

ing to academics and urban planners the smart city concept favors technological products and solutions over end

users and their adherence to smart city proposal. At first, the concern was with technologies and infrastructures,

that is, considered hard, technical and structural aspects of smart cities concept. A concept that also reaches the

cities of Latin America, one of the most urbanized and most unequal regions of the world (UN , 2015) and whose

implementations in different areas of government can provide lessons on urban innovation in scarce resources in

a volatile and unpredictable environment (Steinert et al., 2011). Thus, it is possible to verify that one of the most

implemented solutions to diminish the growing urban congestion and its effects on the citizen’s quality of life, deals

with intelligent urban mobility. This paper sought to evaluate the perception of cyclist of a bike-sharing system – as

one of the sustainable urban mobility mechanisms for smart city - and to analyze the main motivations for using

it or not. The research analyzed the bike sharing system of Passo Fundo, a medium-sized city in Southern Brazil.

Interviews with 526 residents identified three main motivations for using the bike-sharing system: (i) healthy and

cheaper, (ii) green life style, and (iii) influencing others. The respondents’ overall perception revealed their low

satisfaction with the bike-sharing system and with the overall conditions for cycling. This finding calls for a bet-

ter understanding of the planning and management of smart cities in conjunction with citizen’s perception and

their effects on the city smartness. The research provides some contributions to understand the interconnected

aspects of bike-sharing systems in the Smart Cities context. From a smart city perspective, the research concludes

that success within the domain of smart mobility can be achieved by observing the three factors revealed by the

analysis. According to our results, meeting these criteria through public policies would boost bike sharing, creating

a green behavior trend. Finally, the study provides relevant information for social researchers and urban planners

by identifying factors that influence citizen’s perceptions on bike mobility and providing elements for political and

academic debate.

Keywords: Smart city, mobility, bike-sharing systems, cycling motivation instrument.
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By-product and waste management for building material
production: A comprehensive review

Dr. Carlo Ingrao (Faculty of Engineering and Architecture, Kore University of Enna), Prof. Francesco Lanuzza (Department of

Economics, University of Messina), Prof. Tan Yigitcanlar (School of Civil Engineering and Built Environment, Queensland University

of Technology), Prof. Giuseppe Ioppolo (Department of Economics, University of Messina)

Built environment represents the man-made surroundings providing setting for human activity, and so encom-

passes places and spaces that were created or modified by people including buildings, parks, and transportation

systems. Despite the multiple benefits for living people, built environments of today are created through usage of

large amounts of energy and materials, affecting the health of humans and the natural environment in negative

manners. This aspect is amplified by built environments enhancing because of cities expanding to meet necessities

and requirements of an increasing number of people.

The built environment is responsible for both consumption of resources and energies, the generation of wastes, and

the emission of greenhouse gases and other pollutants, with the consequent environmental impacts: buildings is

the largest contributor. It is one most energy demanding sector due to the consumption of energy which, indeed,

represents around 40% of the global energy demands. This should be attributed not only to the energy spent to

maintain the inside environment through heating and cooling, lighting, and operating building appliances but, also,

with the energy that is sequestered in buildings and buildingmaterials during production, on-site construction, and

final demolition and disposal. This is called “embodied energy”, and usually considered as being divided into two

primary components: direct and indirect. The direct component is used for construction, maintenance, renovation

and demolition of buildings, whilst the indirect one is consumed for production of thematerials utilised for building

construction and assembly. The embodied energy represents from 10 to 30% of the energy consumed overall in the

life cycle of a building: so, it is understood that solutions for mitigation of the embodied energy share can make

the difference for a building compared to another one. In this context, the selection of low energy and resource

demanding materials is an essential element to be considered for the design and construction of buildings with

reduced energy consumptions and environmental impacts in their life cycles. A valid solution in this sense could

be to utilisematerials produced through sustainable recovery and processing systems of by-products and/or wastes.

This issue is increasingly gaining attention of researchers, producers, decision andpolicymakers, andplaysmultiple

key-roles for the sustainability of urban and rural buildings. It enables waste valorisation, and can contribute

reduction of the cannibalisation phenomenon that is currently occurring for material and energy resources, due to

the increasing globalisation and industrialisation.

This paper was conceived to analysis the state-of-the-art in the field of recovery and processing systems of by-

products and wastes into material commodities usable in buildings, as well as their transportation to the construc-

tion yard, so analysing the energy consumption associated with the logistics system. The study was so conducted

with the aim of highlighting: what has been done thus far; where the gaps are; andwhat solutions and strategies can

be taken to improve those systems and, at the same time, to make and boost innovation. Doing so could contribute

to a better understanding of the research field investigated, and to the enhancement of the subject knowledge and

literature.

Finally, such a field was investigated by the authors in the light of the interest and attention that it is increasingly

gathering, and because waste management and buildings can be coupled in ways that make them overall sustain-

able, and allow for production of sustainable buildings.
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Planning and implementing actions for a sustainable marine
transport: the experience of Navtec

Dr. Guido Di Bella (NAVTEC), Dr. Simone Panfiglio (NAVTEC)

The maritime transport sector is traditionally reluctant to endeavour new technologies and is still one of the most

pollutant fields, due to the age of the worldwide sailing fleet and the lack in certain areas of stringent regulation

in terms of gaseous emissions and controls. Shipping accounts for about the 2% of the carbon dioxide emission

globally, a rangebetween 18%and30%of nitrogendioxide and 9%of the Sulphur oxide. The regulation to reduce the

emissions of the naval field has been introduced slowly and in limited areas of the globe, leaving actions to reduce

the environmental impact to single operators willing to use the “green” claim on their fleets to improve the presence

on the market. NAVTEC, a network of operators, shipbuilders and centres of research, has developed through the

years amethodological approach to the technological transfer in order to implement inside the fleets of the partners

a set of modification useful both to reduce the operative costs and the environmental impact, developing research

project usually designed on two paths with different timeframes in order to give on one side a prompt return on

the investment, and on the other side a wider perspective on the possible mid-term technologies, improving at the

same time the partner’s loyalty.

The aim of this work is to analyze the methodological approach, developed by Navtec, as a best practice that could

be applied also in other research fields characterized by a low technological level and, as a consequence, by a high

environmental and social impact. The approach is identified by several steps starting from an idea or a proof of

concept to get to the development and testing of an object (i.e. prototype or pre-commercial product) characterized

by a high Technology Readiness Level (i.e. TRL). NAVTEC takes care of developing the project details in order to

satisfy on one side the needs of the companies to reduce the operative costs and increase the productivity and the

other the requirements of the EPRs to recover a sensible set of data for the research, with a particular focus on

environmental effect of human activities. NAVTEC tries to create a win-win situation to give strength to the project

proposal. SEAPORT project is a winning example of this approach. A test bed ferry ship has been instrumented

to gather usage spectrum of data to allow the company to improve the use of certain systems of the ship, such as

the azimuthal pods and the electrical system to identify the area of improvement, gathering data which allowed an

average 10% of reduction in the by-route fuel consumption. At the same time the ship was fitted with air pollution

monitoring which gave a comprehensive quantitative set of data about this anthropic activity of the urban area of

the Messina Strait. The results of the project convinced the operator to introduce the changes on the whole fleet,

contributing substantially to the reduction of emissions in the area.
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Zero emissions pathways for the transport sector in Portugal

Prof. Francisco Ferreira (CENSE – Center for Environmental and Sustainability Research, Department of Science and Environmental

Engineering, Faculty of Sciences and Technology, Universidade NOVA de Lisboa), Mr. Hugo Tente (CENSE – Center for

Environmental and Sustainability Research, Department of Science and Environmental Engineering, Faculty of Sciences and

Technology, Universidade NOVA de Lisboa), Ms. Joana Monjardino (CENSE – Center for Environmental and Sustainability Research,

Department of Science and Environmental Engineering, Faculty of Sciences and Technology, Universidade NOVA de Lisboa),

Mr. Luis Pereira Dias (CENSE – Center for Environmental and Sustainability Research, Department of Science and Environmental

Engineering, Faculty of Sciences and Technology, Universidade NOVA de Lisboa)

In the context of the 22nd Conference of the Parties of the UnitedNations Framework Convention on Climate Change

(COP22), Portugal announced that it would become carbon neutral by 2050. The Portuguese transport sector ac-

counts for 16.2 million tons of greenhouse gases (GHG) emissions, approximately 23.3% of the country total. Most

sector emissions are from road transport (96%of the transportation emissions), with the remaining share associated

with other mobility forms (i.e. aviation, railways and navigation). The transport sector represents approximately

the same level of emissions as power generation. Road transport is considered one of the sectors where full de-

carbonisation is technically possible. The objective of this work is to present the approach, methods and results

of cost-effective pathways configurations to full decarbonisation of the transport sector till 2050 in Portugal. Four

different scenarios were defined considering distinct national socio-economic future configurations and mobility

trends (i.e. autonomous vehicles and sharing schemes): 1) Reference scenario; 2) Life is a highway scenario; 3)

Thunders-Truck scenario, and 4) Country-roads scenario.

The technological linear optimization model TIMES_PT was used to evaluate the future penetration of different

cost effective technological mobility options in each scenario. The TIMES_PT model represents the energy system

of Portugal and its possible long-term developments. The model incorporates a high number of modern technolo-

gies related with the different components of the energy systems. They are characterized in terms of technical (ex.

efficiency, lifetime) and economic (ex. investment and operation costs) features. The mobility demand for each

scenario was defined with a bottom-up approach, considering urban and peri-urban transport conditions, smart

city expected developments, and impacts of mobility megatrends. An evaluation of the various determinant factors

of the energy transition in the mobility sector, and the strategic proposals to achieve the decarbonisation targets

are presented. A mix of technological innovations, electric mobility and the generalization of shared mobility so-

lutions, were identified as key factors to attain sector deep-decarbonisation. A combination of these trends with

soft mobility modes and adequate policy and planning will enable the reduction of the transport carbon footprint,

while providing a better andmore equitable access to mobility. In the freight sector, new railroads based in electric

traction, and autonomous trucks supported by new road electric infrastructure, can provide a more efficient and

decarbonised pathway. Hydrogen powered solutions will also play a key role.

The transition to a decarbonised mobility future should be carefully planned to avoid investments that can lock-

in mitigation objectives. Reducing GHG from mobility supply, will be a function of three components: renewable

sources based electrical grid, use of hydrogen produced from renewable sources, and new zero emission synthetic

fuels. A strategy to achieve an almost-total decarbonisation of the transport sector in Portugal can indeed be im-

plemented. It will be both a viable and cost-effective mix of technological and behavioural components. Further

developments will be made to assess the significance of the designed mobility decarbonization pathways in the

context of the sustainable development goals in an European context.

Keywords: Mobility; Decarbonisation; Zero-emissions; Cost-effectiveness; Consumer behaviour
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Analysis of the impact of pH on anaerobic ammonium oxidation
process for treatment of mature landfill leachate

Dr. Nancy Vásquez Sarria (Universidad Autónoma de Occidente, Cali), Dr. Mario Andrés Gandini Ayerbe (Universidad Autónoma de

Occidente), Dr. Javier Ernesto Holguín González (Universidad Autónoma de Occidente), Mr. Diego Roldan Martínez (Universidad

Autónoma de Occidente), Mr. Jhonatan Viveros Santafe (Universidad Autónoma de Occidente)

Sanitary landfill is the most common municipal solid waste disposal in Colombia; however, one of the main prob-

lems related to the management of sanitary landfills are leachates generated due to high concentration of different

contaminants. The characteristics of the landfill leachate can usually be represented by the basic parameters COD,

BOD, BOD/COD ratio, pH, suspended solids (SS), total ammonia nitrogen (TAN) and heavy metals; nevertheless, the

leachate composition may vary widely from different sanitary landfills. According to Renou et al (2008), there are

many factors affecting the quality of leachates, e.g. the age of landfill, precipitation, seasonal weather variation and

waste type and composition; being the age of landfill is the most important of these factors. The early-age leachate

contains high concentration organic matters and has high carbon/nitrogen ratios, while the mature leachate (un-

der landfilling for at least 5 years) contains fewer biodegradable organic matter and high ammonia concentration.

Landfill leachate, especially mature leachate, is difficult to treat using conventional biological processes due to its

complex composition, high concentration of ammonia, high pH, and low carbon/nitrogen ratio. In this study, the

performance of anaerobic ammonium oxidation process (ANAMMOX process) was analyzed as a promising alter-

native for reducing the total ammonia nitrogen (TAN) content in mature leachates. The main purpose of this study

was to analyze the influence of pH on the performance of the process. The influence of pH over ANAMMOX process

has been studied through the observation of four leachate pH effects (6.5, 7.5, 8.2 and 9.2 units in the influent) in a

bench-scale sequential batch reactor, using a mature leachate with an ammonia and COD influent concentration of

2793 ± 520 mg/L and 4057 ± 150 mg/L, respectively. The results show that the high (9.2 units) and low (6.5 units) pH

influent, have serious influence on the performance of ANAMMOX reactor, because they cause an inhibitory effects

in the biological activity and reduction of biomass concentration. During the operation with pH in the influent of

7.5 and 8.2 units, better system behaviors for ammonia removal were observed. For 7.5 units of pH an ammonia

removal efficiency of 54.5 ± 12.4% was obtained, and for 8.2 units, an ammonia removal efficiency of 54.0 ± 5.4%

was obtained.

The effect of low pH on ANAMMOX reactor is mainly caused by the inhibitions of acidity and free nitrous acid,

between them. On the other hand, the influence of high pH on the performance of the system is related to the

toxicity of ammonium, because the pH above 9.0 units predominates free ammonia (NH3), which has a toxic effect

on microorganisms, in both cases, the problem can be controlled by taking strategies of stopping the feeding of the

reactor and adjusting the pH of the influent to a range between 7.5 and 8.2 units.

Keywords: Biological landfill leachate treatment, ammonium oxidation process.
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Analysis of the strong and weak dimensions in Water
Governance

Ms. Juliana Leite (School of Environmental and Civil Engineering, Federal University of Goiás, Brazil), Prof. Denilson Teixeira

(School of Environmental and Civil Engineering, Federal University of Goiás, Brazil)

The Global Risks Report (2016) signals on a global scale that the risks with the greatest potential impact over a ten-

year horizon are associated with the failure to precisely attenuate the water crisis and climate change. Therefore,

the global water crisis, defined as a crisis of water governance, is one of the most important issues currently re-

lated to social transformation towards sustainability. Despite being a recent research topic, it is already possible to

consult a wide range of academic documentation, with approaches ranging from studies that highlight definitions

and characteristics, different scales, actors involved, to the relationship between water governance and climate

change. This paper concentrates, in a theme with few contributions, on the application of measurement and evalu-

ationmethods based on the principles of good governance. Thus, the main objective of this research was to analyze

and identify the strong and weak dimensions in the planning of corrective actions in relation to good water gover-

nance. For this purpose, the State System of Management of Water Resources of the State of Goiás was used as a

case study. With a hydrography considered among the richest in Brazil, and a significant reserve of groundwater,

Goiás becomes one of the most important states regarding the management of water resources in relation to its

influence in the national territory. To evaluate water governance in the State System of Water Resources of Goiás,

adaptations were made in two tools: The Water Governance Thermometer and Water Governance Barometer. It

was evidenced that the dimensions of State Capacity, Management Instruments and State-Society Interaction need

greater attention in relation to the water governance process related to aspects such as the composition of the work

team, access to anduse of available financial resources, the organization and functioning ofmanagement bodies and

the participation of society in decision-making processes. Its main deficiencies are in compliance with principles

such as accountability, efficiency and effectiveness, integration, transparency, coherence and participation. The

Institutional Environment dimension, related to the effectiveness of legislation, was identified as the strongest in

water governance; because it creates and regulates the management bodies of the State System ofWater Resources,

guaranteeing its legitimacy. Finally, it is concluded that the transfer of the decision-making power of the State for

watershed’s scale did not happen, a fact that still imposes a centralized and non-participatory management model,

in contrast to that advocated in the state water resources policy. The reproduction of this assessment in different

realities, and the organization of a database and a system of indicators, can contribute to a conceptual model and

methodological guidelines necessary for both the evaluation stage of the process and the institutions, as well as in

the implementation phase of water governance.

Water Governance; Water Resources Management; State System ofWater Resources; Water Governance Indicators;

Brazil
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City sustainable transitions – Modelling integrated urban water
and energy system optimal pathways

Mr. Luis Pereira Dias (CENSE – Center for Environmental and Sustainability Research, Department of Science and Environmental

Engineering, Faculty of Sciences and Technology, Universidade NOVA de Lisboa), Prof. Júlia Seixas (CENSE – Center for

Environmental and Sustainability Research NOVA School of Science and Technology NOVA University Lisbon)

Urban areas constitute over three-fourths of the current global economy, house more than half of the global pop-

ulation and consume more than two thirds of final global energy consumption with the consequential greenhouse

gas emissions. Urban areas have a strong role on providing basic wellbeing of the population: unpolluted air,

clean water, sanitation, work, health care, and at the same time reduce the environmental impact of their activi-

ties. Urban areas also concentrate population water demands, which stress finite supplies of available freshwater.

Current and future factors such as climate change and rapid urbanization poses additional risks to cities functional

capacity. The New Urban Agenda of Habitat III shows the importance of cities in the creation of world sustainable

future. This new dynamic is converting cities to become vectors of sustainable development. Cities have started

the deployment of response mechanisms through initiatives like Covenant of Mayors. Although, these are silo (in

this case climate change mitigation) not including other related key resources and services consumed at cities that

cause internal and external environmental degradation (e.g. water consumption). Both urban energy and water

systems are complex and highly interlinked, posing additional challenges in the definition of cities sustainable path-

ways. There is a necessity of holistic approaches and tools to support the design adequate integrated measures. It

was developed an urban energy and water systems optimization tool covering all their chain and linkages: from

energy and water supply sectors and sources (e.g. electricity production and water capture) to end use sectors (e.g.

residential) and wastewater production and final treatment. This tool is an upgrade of a city scale energy system

technology-rich optimization TIMES model to include the urban water system, considering all the phases of this

systems (e.g. water abstraction and pumping, water treatment and distribution and consumption). The model em-

braces the water services at household scale. It was applied to major city in Portugal as a case study and cover

a time scale from 2013 to 2030. Three different scenarios were developed in order to: 1) asses the effects of city

energy system decarbonization in the adoption of more energy efficient technologies in the urban water system

(CITY_GHGTargetscenario) 2) assess the impacts of water resource scarcity (Wat_ScarceScenario) and also 2) high

water costs (Wat_CostScenario) in the adoption ofmorewater and energy efficient end use technologies. The results

show that the GHG emission city target favour the adoption of energy efficient technologies with higher emission

reduction in 2030 (e.g. EVs). The scenarios water targeted (scarcity and cost) induce the introduction of more water

efficient technologies and also an energy consumption reduction in the water extraction and distribution pahses. A

implementation of this model show a range of cost-effective solutions to low carbon urban energy system transition

and the capacity to improve efficiency of specific urban water system phases. The results show the co-impacts of

deep cities decarbonization pathways links with other city resources consumption, stimulating new research on the

climate change-energy-water nexus related topics.

194



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Evaluation of nitrogen and phosphorus recovery for integrated
wastewater management in university campuses. Study case:

Universidad Autónoma de Occidente, Colombia
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Occidente), Mr. Diego Alejandro Larrahondo Chávez (Universidad Autónoma de Occidente, Cali), Mr. Hernan David Mazuera Rios

(Universidad Autónoma de Occidente, Cali), Ms. Daniela Maria Rivera Velasco (Universidad Autónoma de Occidente, Cali), Ms.

Katherin Giraldo García (Universidad Autónoma de Occidente, Cali)

One of the main challenges faced by wastewater treatment systems is to guarantee an integrated management of

wastewater; in that way, the goals for wastewater treatment systems need to move beyond the protection of human

health and surface waters andminimize the loss of resources, reducing the use of energy andwater, reducingwaste

generation, and recovering resources and nutrients through usable products.

From the perspective of integrated management of wastewater and life cycle analysis, nutrient recovery not only

reduce the depletion of natural resources, such as phosphateminerals and nitrogen; It also contributes to the recov-

ery of water and energy, since during its recovery it is possible to obtain water with low pollutant load and reduce

the demand and production of traditional fertilizers.

Currently, one of the limitations of nutrients recovery is associated with the technological schemes that must be

incorporated, since they require a detailed knowledge of the characteristics of the treatment system under study

and of the specific aspects of the quality of the wastewater analyzed.

In studies to carry out technological development for the integralmanagement ofwastewater, it is important to have

a reference population that allows extrapolating the operational conditions obtained; in this sense, the university

campuses that have wastewater treatment systems can be used as a reference to simulate the quality of wastewater

generated in urban contexts.

In Colombia, the Universidad Autónoma de Occidente, has been characterized as a benchmark against its envi-

ronmental responsibility and the strategy incorporated through the Sustainable Campus, in terms of wastewater

management and the use of treatment by-products, for these reason, the incorporation of nutrients recovery pro-

cesses can provide an important technical elements to be replicated at the national level and contribute to the

generation of new knowledge in the face of the technical conditions required for the development of technologies

for the integrated management of wastewater.

In this project, technical conditions for the recovery of nitrogen and phosphorus as a struvite and hydroxyapatite

respectively were evaluated, taking as a pilot case the wastewater treatment system of the Universidad Autónoma

de Occidente.

The project is being developed in three stages: Stage 1, Diagnosis of the performance of the treatment system,

Stage 2, Analysis of the potential for struvite and hydroxyapatite formation, and Stage 3, Definition of operational

conditions for the implementation of a nutrients recovery system on the Universidad Autónoma de Occidente.

Preliminary results have shown that:

• To promote integratedmanagement of wastewater it is necessary to identify the stage of the system in which

the recovery of nitrogen and phosphorus can be applied, since for the recovery of nitrogen in a preliminary

way it was evidenced that the most adequate stage to recover struvite is at the initial stage of the process,

while for the recovery of hydroxyapatite or calcium phosphates, the appropriate stage is at the end of the

process.

195



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

• The main operational variables to promote the recovery of nutrients, that we need to adjust are the molar

fractions of Mg:PO4
-3, NH4

+:PO4
-3and Ca:PO4

-3 at the wastewaterand solubilization pH andmixing time of the

process.

Development of this research project has allowed to identified some important elements to establish technologi-

cal and operational conditions for nutrients recovery, which is necessary for an integral approach in wastewater

treatment systems.

Keywords: Nutrients recovery, integrated wastewater management, Sustainable campus.
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Hormones removal from wastewater using Peracetic Acid
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Endocrine disruptors compounds (EDC) aremostly fromanthropogenic source and are characterized by their ability

to interfere with the human endocrine system, stimulating functional organism changes and inauspicious effects

in their health when exposed to these chemicals. Currently, steroid hormones represent one of the EDC groups

with the highest endocrine disruption potential, arising as a concern in terms of environmental effects and conse-

quences to the health of living beings. This group includes natural hormones, for example 17β-estradiol (E2), and

synthetic hormones like 17α-ethinylestradiol (EE2). These two specific hormones were included in the EU Watch

List along with Water Directive, to promote more and better knowledge that will support the future policies and

legislation. Those are mainly excreted through urine and feces, and consequently the wastewater treatment plants

are considered the main source of discharge of these compounds. The exposure consequences to E2 and EE2 are

described, namely, the feminization of male fish, impact in reproductive function and population decrease. In

Human’s these consequences are reflected in the increase of breast, prostate, and ovarian cancer, as well as the de-

crease of sperm and reproductive system malformations. The conventional wastewater treatment plants weren’t

designed to remove these compounds. Some studies showed that their removal from wastewaters is possible and

achievable using advanced treatments, such as oxidation processes. Chlorination represents one of the most effec-

tive oxidation methods to eliminate E2 and EE2. However, in wastewaters due to the organic matter presence the

trihalomethanes formation (extremely carcinogenic) is highly likely. As an alternative to chlorination the use of

Peracetic Acid (PAA) was consider. This compound showed to be an efficient option in the wastewater disinfection

processes, eliminatingmost of the harmfulmicroorganisms, andwith innocuous and nontoxic by-products, unques-

tionable advantages to other treatment options. Thus, the main goal of this study was to assess the applicability of

PAA in the removal of these estrogenic compounds, E2 and EE2, from wastewaters, namely in a secondary effluent.

To accomplish this study several assayswere performedwhere different PAA concentrations (1mg/L, 5mg/L, 10mg/L

and 15mg/L) and several contact times (10min, 15min and 20min) were tested. It was also performed a biological

assay, complementary, to assess the toxicity potential of both compounds, and their by-products after the PAA ap-

plication, using Zebra fish (Danio rerio) as a biological model. Biological markers (antioxidant enzymes – GST, CAT

and LPO) and endocrine disrupting markers (vitellogenin) were also determined. The results showed that E2 was

all removed with a PAA concentration of 15 mg/L and with 20 min of contact time. EE2 was also totally removed

with PAA concentrations of 10 mg/L and 15 mg/L and with a contact time of 10 min and 15 min, respectively. The

results also showed that the oxidative stress caused by the exposure to E2 and EE2 weren’t statistically representa-

tive, although, as expected, the vitellogenin levels had increased, confirming their estrogenic potential. It was also

showed that EE2 had a higher estrogenic potential than E2. After PAA treatment, the estrogenic potential decreased

substantially, reaching the obtained control assays levels and demonstrating the feasibility of the adopted wastew-

ater treatment solution. This kind of treatment has also the operational advantage of being easily incorporated in
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the existing wastewater treatment plants with very low investment costs.
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SEA AS A RESOURCE POOL TO REDUCE THEWATER FOOTPRINT
OF THE CONSTRUCTION SECTOR

Ms. Valeria Arosio (Politecnico di Milano), Dr. Alessandro Arrigoni (Politecnico di Milano), Prof. Giovanni Dotelli (Politecnico di

Milano)

To ensure access to clean water for everyone is among the sustainable development goals promoted by the United

Nations. Water scarcity, strictly linked to global warming, is one of the main hindrances to reach this goal. One way

to increase the availability of clean water for human consumption in regions affected by water scarcity might be to

reduce the amount of freshwater used for industrial purposes. Although rarely assessed, construction industry is a

major consumer of water resources. Concrete, i.e. the most used construction material, consumes water in differ-

ent stages of its life-cycle: from the extraction and processing of the raw constituents (i.e. cement and aggregates)

to the final mixing. Recent researches estimate that the production of one ton of concrete embodies up to one ton

of freshwater. In the present study, the adoption of innovative concrete mixtures was investigated in order to esti-

mate the potential freshwater savings. In particular, the use of resources extracted from sea (i.e. marine aggregates

as substitutes of crushed stones or river aggregates and seawater instead of freshwater) was examined. The main

practical issue arising from the use of materials with high chloride contents is the shortening of the corrosion initi-

ation time of the carbon steel bars typically employed as reinforcing elements in the concrete structures. However,

if alternative non-corrosive reinforcing elements were employed (e.g. stainless steel or fibre reinforced polymers

bars), the main deterrent to the application of seawater and chloride-contaminated aggregates would be removed.

The goal of the studywas hence to assess the water footprint of traditional and innovativemixture via the Life Cycle

Assessment (LCA) tool. To improve the validity of the analysis, the applicability to a real context (i.e. Italy) using

georeferenced data for the distance to the coastline and the availability of freshwater was explored. In this way, a

hypothetical line separating the areas where it would bemore sustainable to usematerials extracted from sea could

be drawn. Preliminary results confirmed the positive effect that the use of seawater and marine aggregates might

have in reducing the water footprint of the Italian construction sector, leaving freshwater available for human con-

sumption. Nevertheless, results were highly affected by the season in which the construction was supposed to be

built. Finally, further studies on the potential use of this technology in the existing concrete batching plants need

to be performed.

KEYWORDS:water footprint; concrete; seawater; aggregates; water scarcity
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The use of applied geophysics, Geographic information system
(GIS) and Space technology for water conservation and water
protection of Karst environment in Tabular Middle Atlas of El

Hajeb/ Morocco

Mr. Anselme MUZIRAFUTI (University of Messina), Prof. Mustapha Boualoul (University of Moulay Ismail), Prof. Giovanni

Randazzo (University of Messina), Mr. Allaoui Abdelhamid (University of Moulay Ismail), Prof. Stefania Lanza (University of

Messina)

Deep water aquifers constitute the strategic water reserve for Morocco, these natural resources are used in many

activities such as irrigation and more importantly they are the source of fresh water for local population. However

these resources are vulnerable to anthropogenic activities and natural phenomenon combined with the ongoing

climate change and increasing population growth the problem gets more alarming. To contribute to the recent ini-

tiative of the protection of karstic environment of water springs in Tabular Middle Atlas of Morocco, the present

research work intend to characterize different karst landforms in Jurassic carbonate rocks of Tabular Middle Atlas

in the Causse of El Hajeb which are the origins of pollution identified in water samples of this this region. Using

satellite imagery (Copernicus Sentine2, Landsat, Terra-ASTER, ASTER-GDEM), drone laser scanner and GIS tools, we

delineate the extent of carbonate rocks which hold water reservoir and areas with intense human activities in the

aim of enhancing the understanding of karst environment system in order to establish a roadmap of water vulnera-

bility. We also want to explore the feasibility of modern technology combining aerial LiDAR/photogrammetry with

satellite images and ground-based field works in karst environment studies. On satellite images, these carbonate

rocks have high reflectances in shortwave infrared and are easily distinguishable from clay rich soil, vegetation and

water. Using satellite image bands in visible, near infrared and shortwave infrared of electromagnetic spectrum

portion we computed red, green, blue color composite; Normalized difference vegetation index (NDVI); Normalized

difference moisture index (NDMI); and soil adjusted vegetation index (SAVI) to analyze land cover/use of the area.

Principle component analysis technique has been used to maximize the information in few images bands which

helped us compute Sobel operator filter to extract lineaments (faults and fractures) which can be the groundwater

stream flow pathways, pathways for pollutant infiltration or karst landforms location in this karstic environment.

Seismic and electrical resistivity tomography and self-potential geophysical methods and based-field works were

used to validate pixel and object-based image classification. This led to the identification of new and existent faults

system in twomajor direction Northeast-Southwest (NE-SW) and Northwest-Southeast (NW-SE), andmodel of some

sinkholes. The first one, NE-SW, was identified as pathway for water infiltration and contribute to the chemical ero-

sion of carbonate rocks hence the presence ofmany circular and elliptic karst landforms, whileNorthwest-southeast

fault systemhas been identified as onewhich drain groundwater from the El Hajeb Causse to the Saiss basin this has

been vindicated by the presence of numerous water springs located in the contact of Causse and the Basin,figure.

The results of this study show that climatic variations and the increasedwater use in this region by farmers has con-

tributed to the dramatic change of the landscape and has led to the instability of roof for some sinkholes, in some

areas these karst landforms have been collapsing creating cavities. Farmers are unaware of the complexity of this

phenomenon and their unintended activities are deteriorating the quality of this precious resource. Locating these

sinkholes and following the hydrogeological pathways of this water will help us establish the protection perimeter

for these karst landforms and minimize the effect of water pollution in this area.

Keywords: Karst environment 1, Causse of El Hajeb 2, Remote sensing/applied Geophysics 3, Water vulnerability 4,

sinkholes 5
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Potential karst landforms.jpg Hydrogeological local karst landform model in the

contact of tabular middle atlas and saiss basin.jpg

Karst landforms susceptibility model of tabular middle atlas.jpg
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Water resorts development along Laguna de Bay, Philippines:
Impacts of tourism on water use and energy consumption

Dr. Karen Ann Jago-on (University of the Philippines), Ms. Yvette Kirsten Reyes (University of the Philippines), Ms. Monica Marie

Mateo (University of the Philippines), Dr. Fernando Siringan (University of the Philippines)

Onemajor tourism activity in areas along Laguna de Bay, the largest freshwater lake in the Philippines, is the water

resorts industry, which includes hot springs and spas. This study aims to examine the impacts of increasing number

of hot spring resorts in Calamba City and in the municipality of Los Banos in Laguna province on the sustainability

of groundwater resources and on energy use. Calamba, being known as the “Hot Spring Capital of the Philippines”,

has more than 400 resorts, while Los Banos has at least 40 resorts. An initial survey of hot spring resorts indicates

a huge demand on groundwater for the resort pools and spas (Jago-on et al, 2017). Aside from the demand from

water resorts and tourism activities, groundwater is also extracted to provide for the domestic, commercial and

industrial needs of Laguna province. The volume of water consumed by these resorts is more than 70% of total

domestic water use in Calamba. Initial estimates also show that substantial amount of electricity is consumed to

pump groundwater for these resorts. Uncontrolled exploitation of groundwater has resulted to drying up of older

wells. The 4-period water sampling in selected hot spring water resorts reveals a decrease in water temperature

in the past 40 years, an indicator of groundwater over extraction. Monitoring of actual groundwater extraction

in these water resorts however, is a challenge for the national and local government as most of these hot spring

resorts operate in the locality even without water use permits. As provided in the Water Code of the Philippines,

water users need to register and apply for permits for water rights allocation, but still many resorts in Calamba and

Los Banos have not registeredwith the NationalWater Resources Board, the national government agencymandated

to implement this water policy. Groundwater is a reliable water source especially during extended dry periods, but

if extraction is left unregulated, this can result to a decrease in groundwater supply and can affect the ability of the

resource to provide for the future demands of the population and economic activities in the study areas. This can

also lead to competition and conflicts among different water users. Pumping of groundwater also increases energy

consumption in the area. It is then necessary to strengthen collaborations among local and national government

agencies, tourism industry players (business sector), and communities in monitoring and regulating groundwater

use, and in implementing laws and policies that can help promote the sustainability of water and energy resources

in the province.
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WATER RESOURCE UTILIZATION OF LAKE LANAO IN SOUTHERN
PHILIPPINES: ITS IMPLICATIONS TO SUSTAINABLE ECONOMIC

AND SOCIOCULTURAL DEVELOPMENT

Dr. Supecia Ponce (MSU-Iligan Institute of Technology, Iligan City), Dr. Myrma Jean Mendoza (MSU-Iligan Institute of Technology,

Iligan City), Dr. Liwayway Viloria (MSU-Iligan Institute of Technology, Iligan City)

Lake Lanao is considered the second largest inland aquatic resource and deepest freshwater lake in the Philippines.

It is also home to theMeranaoMuslim ethno-linguistic groupwho generally depends on lake resources for economic

and sociocultural uses. The water from Lake Lanao has been utilized to generate power to supply at least 70%

energy requirements of the Mindanao region since the 1950s. Over the years, anthropogenic activities pose serious

challenges not only to the integrity and quality of the lake resources but also to the economic and social well-being

of the residents. Thus, this study aims to determine the modes of water resource utilization of Lake Lanao, the

socioeconomic and cultural development of the lakeshore communities and their implications to sustainable water

resource governance of the lake. Concurrent triangulation approach was the research design of the study involving

500 survey respondents and 16 key informants. Findings reveal that the lake water has been used for domestic and

economic purposes like energy generation, farm irrigation, recreation, fish and shell harvesting. On the other hand,

the lake has increasingly become the sink of all types of organic wastes emanating from the households and other

anthropogenic activities of the residents. Moreover, the socio-economic development of these communities has little

to do with the benefits accruing from the revenues generated from the establishment of the hydropower plants

that gets water from Lake Lanao. Socio-culturally, although the Lake fosters observance of Islamic religious rituals

of the Meranao, specifically ablution, but the microbial contamination of the water threatens the health condition

of the residents. The above findings have significant implications to lake water resource governance. Appropriate

and efficient management of Lake Lanao needs to consider the interconnections of the different ecosystems (water,

land, forest) surrounding the lake through ridge to reef or watershed approach to restore its ecological balance.

The sustainable utilization of Lake Lanao water resources have bearing on the lake’s current and future status and

its ability to serve the needs of the immediate lakeshore community and the hydropower demands of the increasing

power consumers of the region.

Keywords: water resource utilization, Lake Lanao, Meranaw, climate change, water governance
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Investors, Electricity Utility Companies, and Transformative
Change in Europe

Dr. Rodrigo Lozano (University of Gävle), Mr. Angus Reid (Organisational Sustainability)

The overwhelming reliance of modern society based fossil-based non-renewable sources of energy production rep-

resent a major challenge to sustainability. Moving towards a new more sustainable generation mix affects invest-

ments on electricity utility companies. This presents a dual challenge for companies: 1) the electricity generation

mix decision; and 2) their future access to and cost of capital. This research focuses on the role that investors have

in developing newmore sustainable generation mix models. Five semi-structured interviews were conducted with

investors working at amajor European asset manager company. The interviewees highlighted the integration of re-

newable technologies as a key challenge to the viability of the utilities in the future. Other key challenges included a

rising carbon price, greater decoupling of energy use and GDP growth, policy constraints and uncertain regulatory

frameworks, lack of relevant core competencies to innovate in their business models, the integration of renewable

energy into their own generation mixes and the grid, the role of new technologies, and a lack of urgency from top

management. The findings indicate that investors play a key role in shaping electricity generationmixes, where the

principal, agents, and clients must be willing to develop and adopt more sustainable generation mix models.
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Micro and Macroeconomic Analysis of Ecological Compensation

Prof. yi wang (Guangdong University of Finance and Economics), Prof. Jun Tang (Guangdong University of Finance and Economics),

Prof. Bibo Liang (Guangdong University of Finance and Economics)

Although so far, the definition, the design of specificmechanisms, the ways ormeans of traditional micro-ecological

compensations have varied, but it aims at tomotivate individuals to provide additional ecological services andmeet

the efficiency goal for individuals demanding of ecological services within the scope of a small-scale space. The

characteristics of traditional micro-ecological compensation are: (1) adapting to a smaller spatial scope; (2) mu-

tual understanding the behavioral information of both parties; (3) assessment of ecosystem services is relatively

easy; (4) the mechanism of ecological service incentives is relatively clear; (5) the efficiency as the implementation

of the evaluation criteria. However traditional micro-ecological compensations cannot guarantee the objective of

ecological sustainability within the scope of a large-scale space and cannot explain the intrinsic links between effi-

ciency and ecological sustainability. Macro-analysis of ecological compensation targets sustainability and seeks to

explain the relationship between sustainability, equity and efficiency. Firstly, the services of natural capital can be

divided into two broad categories: ecological services as directly provided and resource services as input elements.

Based on the conditions of natural capital not completely reversible, not completely substitutability, and the public

product natures of ecological services and the like, we use the inter-temporal production possibility curve as tool

to deduce the long-term irreversible diminishing result of natural capital under the market mechanism. Secondly,

taking a certain level of key ecological services as a condition of sustainability we shows that it is a necessary and

reasonable social choice to maintain a sustainable scale of natural capital. Thirdly, based on the above conclusions

and the ethical basis of intergenerational equity for natural capital use, it is further concluded that the establish-

ment and maintenance of institutional rules for a sustainable scale of natural capital is a guarantee of ecological

sustainability. Central to macro-ecological compensation is the establishment of a system of rules which ensure the

equitable distribution of the costs for maintaining sustainable natural capital at all generations. The overall con-

clusion is that the market mechanism will be constrained by the establishment of macro-ecological compensation

with the social rules of maintaining ecological sustainability and equitable distribution, so that the allocation of

resources can achieve economic efficiency on the basis of ensuring ecological sustainability and social equity.
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A new framework for assessing social performance of an
organization based on well-being with a methodology for local

communities and regional applications

Friday, 15th June - 14:00 - Rectorate Main hall - ’Poster’ Abstract

Ms. Silvia Di Cesare (Department of Economic Studies, Università G. d’Annunzio Chieti – Pescara; CIRAD, UPR GECO, Boulevard de

la Lironde, 34398 Montpellier Cedex 5 (France)), Prof. Luigia Petti (Department of Economic Studies, Università G. d’Annunzio

Chieti – Pescara), Mr. Alfredo Cartone (Department of Economic Studies, Università G. d’Annunzio Chieti – Pescara)

The ultimate goal of sustainable development is human well-being which contributes to the needs of current and

future generations (UNEP/SETAC, 2009). The problem of addressing consequences of corporate actions might be

considered from several points of view including Corporate Social Responsibility (CSR) and Social Life Cycle Assess-

ment (S-LCA). Hence, a possible paradigm for its evaluation could be the frame of the economy of capabilities (Sen,

1977; Macombe (ed.), 2013).

Evaluating the consequences of the organization behavior on well-being is vital to elaborate a valid model to assess

social performance In this sense, one of the main contribution of an organization may be its benefit on society

measurable in terms of widespread enrichment of stakeholders’ well-being.

The main objective of this paper is to rely on the definition of well-being indicators in order to face the problem of

assessing the social performances of an organization. Firstly, organization actions contained in the inventory data

have been connected to a set of well-being dimensions using a Delphi expert consensus method (Jorm, 2015). This

method enables to identify solid connections between the organization operations and the variables that compose

human well-being. These weights connecting each dimension of well-being to the actions implemented by the or-

ganization can assume the value “0” if there is no link between action and well-being dimension, or “1” if there is

a link between action and well-being dimension. Then, as a result of the sum of each organization action/attribute

measured, we give a general consistent definition of social performance.

Based on the definition of well-being, and accordingly to Serreli et al. (2016), the focus is on the effectivelymeasured

inventory indicators and by adopting the connections of the first step. Then, the performance of that organization

linked to each variable of the well-being indicator is obtained. As a last step, the performance of the organization

in each area of well-being is weighted by screening the well-being indicators, obtaining a methodological option to

assess social performances. The results show that a feasible measurement of the social performance of an organi-

zation is possible and theoretically acceptable, especially when referring to some stakeholder categories, i.e. local

community and society.

In conclusion, this paper’s contribution may be helpful in the debate concerning the development of IA methods

recommended by UNEP/SETAC (2009). A new scheme of evaluation based on a comprehensive approach which

allows to produce more precise and accurate scoring processes on the basis of the weights of well-being indicators

has been pointed out.
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Energy Efficiency projects in a living lab Higher Education
Institution: a connection between sustainability and wellbeing

Friday, 15th June - 14:00 - Rectorate Main hall - ’Poster’ Abstract

Prof. Dirk Franco (University Hasselt/University College PXL), Ms. Debby Cotton (Plymouth University, Plymouth, UK), Ms. Arminda

Do Paço (University of Beira), Ms. Marleen Schepers (University College PXL)

Interest in strategic approaches to sustainability has been steadily increasing. After the birth of “environmentally

sustainable development” (Brundtland commission 1987), there was the introduction of the millennium goals

(2000), subsequently replaced by the Sustainable Development Goals (SDGs). This concept yields the opportunity

to combine overall, regional and specific targets in combination with health and wellbeing improvements.

Greenhouse Gases (GHG) emissions linked to energy use in buildings are significant (6, 5% direct and 12% indirect)

worldwide. Thus to be successful in the transition into the Post Fossil-Carbon Society, there is a need to reduce the

energy consumption as well as to minimize GHG emissions (27% in EC by 2030). Energy efficient campus buildings

not only save money, but also are more comfortable and contribute to a more effective learning environment.

PXL has initiated a customized postgraduate Energy Efficiency Services (EES), and has introduced sustainability into

their professional (technical) bachelor courses as well as into teaching methods (curriculum renewal). Because of

the EES, Energy Quick Scans (EQS) have been performed and the scope for the introduction of an Energy Performing

Contract (EPC) is now studied. Plymouth University has long been a leader in sustainability education in the UK and

is renowned for working towards a model of the sustainable university. Research on energy literacy forms a key

part of these developments in collaboration with other UK universities as well as the University of Beira Interior

(UBI). UBI has put significant work into conserving buildings with historical, cultural and architectural value, as

well as revitalizing these into teaching and investigation spaces.

Data on students’ energy-related attitudes and the effects of EE projects on their health and wellbeing will be col-

lected through a survey of students. This will take the form of a self-administered online questionnaire, based on

that used in the UK and Portugal (Cotton et al., 2015; 2016). The survey is made available to students via the insti-

tutional web-pages, and/or by direct emails from administrative staff. As well as assessing students’ energy literacy,

the instrument was designed to gather information about students’ perceptions of theenvironmental practices of their

institution in relation to energy use. Findings from analysis of this work will be discussed, alongside the introduc-

tion of this questionnaire in PXL. A preliminary comparison with the results of other HEIs in the UK and Portugal

will be given.

The results suggest that students in different national and institutional contexts have differing attitudes and report

undertaking different types of energy saving behaviours, aswell as having differing perceptions of their own energy

usage. The new data will be situated within the context of a rollout of this approach to other departments/buildings

through the introduction of an EPC contract.

The interactions between the physical environment (buildings) and students’ knowledge, attitudes and behaviours

(energy literacy) form a crucial context for EE projects in higher education. The link between sustainability and

wellbeing offers the opportunity to shift the attention of students in a HEI more to corporate social responsibility

in combination with the SDGs.

Keywords: Energy Efficiency Services, Energy literacy, Sustainable Development Goals, Wellbeing, Behaviour
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Exploring Theory and Practice of Multi-family Housing
Development in terms of Health and Well-being.
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Mr. Jinoh Park (North Carolina State University), Mrs. Margaret Van Bakergem (North Carolina State University), Dr. Aaron Hipp

(North Carolina State University), Mrs. Xi Wang (North Carolina State University), Dr. Traci Rider (North Carolina State University)

As the population growth and the structure of service-centered modern industries, cities have been densely popu-

lated areas. According to the phenomenon, the demand for housing has exceeded the supply. To solve the lack of

housing inventory, housing developers have supplied houses intensively, especially the multi-family housing has

led the development trend for last decades (CBRE, 2017). While the intensive growth, the public interest in health

and well-being has grown (United Nation Department Programme, 2010). To satisfy the public in terms of health

and wellness, housing developments have been competitive (IBIS, 2017). In this situation, the built environment

research organizations; US Green Building Council, International Well Building Institute, the Fitwell system, and

International Living Future Institute, have emerged and studied the influence of the built environment on health

and well-being. Their research outputs have theoretically guided architects and developers when they work in

the built environment by considering environmental qualities. The Southeast area of U.S. is the most distributed

area of multi-family housing (IBIS, 2017) and housing developers in the area have developed multi-family housing

facilities by using their conceptual perspectives in terms of health and well-being (Rider T.R., 2018). This study ex-

plores theories of the built environment research organizations and practices of multi-family housing developers

in the Southeast of the U.S. by comparing the perspectives and approaches of the theories and developers in terms

of health and well-being. This research aims to investigate the gap between theory and practice in the multi-family

housing development to support the public health. This paper identifies (1) the multi-family housing developers’

perspectives and approaches to develop their housing facilities in terms of health and wellness, (2) overlapped

and separated area between the perspectives and approaches of the developers and the research organizations

guidelines, and (3) the other area which does not fit the guideline but is applicable to be added in the guideline in

future. As the result, this research illustrates (1) reference for the multi-family housing development in terms of

health and well-being, (2) overlapped and separated area between theory and practice in the multi-family housing

development, and (3) potential guideline from practice to theory. Consequently, this paper proposes how the multi-

family housing developers can support the public health through the built environment by considering health and

well-being of their occupants.

209



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Health in Turkey: The way towards Sustainable Development
Goals
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Mr. Ali İhsan Nergiz (Istanbul University), Dr. Ozge Karadag Caman (Hacettepe University)

Keywords:Turkey, health, policy, sustainable development, SDGs

Background:On September 2015, countries adopted 17 Sustainable Development Goals (SDGs) as part of 2030 Sus-

tainable Development Agenda. SDGs include a specific health goal: “Ensure healthy lives and promotewellbeing for

all at all ages” (SDG3). As amember of the UnitedNations, Turkey also aims to achieve SDGs including health-related

goals. This study aimed to review Turkey’s current situation with respect to health-related SDGs and indicators to

inform future policy making.

Methods:This study used available data from the World Health Statistics 2017 for more than 50 health indicators,

which were selected by the World Health Organization (WHO) across more than 10 goals. These indicators were

then reviewed in seven thematic areas proposed by theWHO. The rankings were based on 53 countries in theWHO

European Region.

Results:∙Reproductive, maternal, newborn and child health: Turkey ranked above the (regional) average for neonatal

mortality, under-five mortality, child stunting, vaccine coverage, and adolescent birth rate, around the average for

maternal mortality, and below the average for child wasting, births attended by skilled health personnel, and met

need for family planning in the region.

∙Communicable diseases: Turkey ranked below the average for new HIV, tuberculosis and neglected tropical infec-

tions, and above the average for Hepatitis B vaccine coverage.

∙Non-communicable diseases (NCDs) and mental health: Turkey ranked around the average for tobacco smoking and

probability of dying from NCDs, and below the average for suicide mortality rate and alcohol consumption.

∙Injuries and violence:Turkey ranked below the average for road traffic death rate and homicide-related mortality.

∙Universal health coverage and health systems: Turkey ranked below the average for catastrophic health spending,

development assistance to medical research and basic health sectors, government expenditure on health, hospital

beds, density of physicians, and other skilled health professionals.

∙Environmental risks: Turkey ranked below the average for mortality rate from unintentional poisoning and pro-

portion of population with clean household energy, around the average for mortality rate attributed to air pollution

and unsafe WASH services, and above the average for ambient air pollution.

∙Health risks and disease outbreaks: Turkey ranked below the average for completeness of cause-of-death data and

health emergency preparedness and above the average for death rate due to natural disasters. There was no data

available for implementation of International Health Regulations.

Turkey ranked 48th out of 149 countries in the overall SDG Index, and was found to be below the average for SDG3

index score among the OECD countries.

Conclusions and Recommendations:Despite strong efforts and improving results, Turkey’s status with respect to

health-related SGDs in the WHO European region still needs improvement. Current statistics indicate that pro-

moting reproductive, newborn and child health, training of health professionals, increasing access to healthcare,

improving emergency preparedness and availability of health-related data, decreasing ambient air pollution and

increasing access to clean household energy should be priority areas for Turkey in achieving health-related SGDs.
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On its way to 2030, Turkey’s health policies and reforms should be based on pre-defined indicators and priority

areas, with sustainable partnerships to achieve health in all policies.
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Impact of social capital on choices made by the
bottom-of-pyramid consumer

Wednesday, 13th June - 16:00 - Rectorate - Aula Cannizzaro - Ground floor - ’Oral’ Abstract

Prof. Shainesh G (Indian Institute of Management Bangalore), Dr. Swagato Chatterjee (Indian Institute of Technology Kharagpur),

Dr. Roger Moser (University of St.Gallen (HSG)), Dr. Pietro Beritelli (University of St Gallen (HSG))

Access to affordable healthcare is a major challenge for poor families in several emerging economies. Healthcare

choice is a critical decision due to the high cost and the potential long-term impact of wrong choice. Innovations

in technology and payment mechanisms are being offered through market based business models to improve ac-

cessibility and affordability. However, adoption and acceptance of such innovations depend on consumers’ pref-

erences. Social capital has significant impact on consumer’s attitudes, preferences and choices, including the poor.

Our research focused on amicro-level examination of the impact of social capital on preferences and choices by the

bottom-of-pyramid (BoP) consumers. Our focus was on understanding how social capital can lead to differential

preferences in consumer choice. The specific research questions were: What are the effects of social capital types

- structural, relational and cognitive - on BoP consumers’ preferences for service attributes? Do different types of

social capital lead to different levels of preference to the adoption of innovation? Does such preference contribute

to the service choice? We applied a multi-method research process involving expert interviews, Delphi method, in

depth interviews of poor patients and survey responses. The analysis of consumer preferenceswas conducted using

conjoint-based choicemodelling approach. Data was collected from a random sample of 303 respondents whowere

residents of a slum. The profile of respondents included female (42%), average age (36.15 years), average monthly

family income (US$ 167), average daily per capita income (US$ 1.44) and maximum daily per capita income (US$

1.96). We used conditional logit analysis to assess the impact of healthcare service attributes as well as social capital

constructs on the consumer utility function. We estimated the following econometric equation:

where,

Cij is the jthchoice set given to ithrespondent,

Cijk is the kthchoice in the jthchoice set shown to ithrespondent,

Xijkl is the lthattribute of Cijkalternative,

Xij-klmeans lthattribute of Cij-k alternative,

Cij-k alternative means all such alternatives in Cijchoice set which are not equal to Cijk alternative, and

βl is the utility co-efficient for the lthattribute.

Results show that consumers with higher levels of social capital prefer better services. We also found that social

capital reduces the sensitivity of BOP consumers to barriers to better services, such as price and distance. Results

also show that structural social capital has a significant positive impact on preferences to adoption of innovations

such as telemedicine and instalment-based payment options. Our research contributes to the literature on social

capital, BoP consumers, healthcare choice, and service design. We try to bridge the gap between consumer prefer-

ences and service design. Our research underscores the importance of social capital and innovation in improving

access and affordability for the BOP consumers. Managerial and policy implications have been discussed.

Keywords: Consumer Choice, Social Capital, Preferences, BOP, Healthcare Service Design
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Econometric equation.png
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Innovation towards sustainability-oriented behaviour: a
systematic synthesis to inform a new societal paradigm

Wednesday, 13th June - 15:30 - Rectorate - Aula Cannizzaro - Ground floor - ’Oral’ Abstract

Dr. Vivienne Byers (Dublin Institute of Technology), Dr. Alan Gilmer (Dublin Institute of Technology)

The UN-Sustainable Development Goals (SDGs) address the grand challenges of contemporary society but the ques-

tion remains of how to move current systems of behaviour in society to a new more sustainable state, given the

embedded uncertainties and complexities of such a process. There is a need to develop a greater understanding

of the context in which decisions are made and to acknowledge the twin dimensions of institutional and individ-

ual dynamics within the concept of sustainability. This paper aims to contribute to a new conceptual framing of

sustainability-oriented behaviour within a policy and governance context, and provides initial guidance from a

wider disciplinary perspective. The authors review and integrate findings from a diverse body of literature across

science, social-science and business disciplines and, in so doing, inform a synthesized review that advances a new

evidence-informed societal paradigm. This study utilized a Systematic Literature Review (SLR) methodology to

identify work on influencing sustainability-oriented behaviour within a policy and governance context. The SLR

method addresses these challenges by identifying, critically evaluating and interrogating findings from relevant

literature across a wide range of disciplines utilising a rigorous evidence-based methodology. A range of electronic

databases, including EBSCO Business Source Complete, ISIWeb of Knowledge and JSTORwere searched and 349 pa-

pers identified using 10 key search terms. The papers were then screened using inclusion/exclusion criteria. Paper

selection was subsequently refined by a blind independent eligibility review process performed by the two authors

using a standardized template which produced a core of 32 studies. Key findings from the literature include a

lack of commonality in defining sustainability and thus, how to achieve it, as well as a lack of consideration of the

wider social dimension of socially stratified value sets coupled with poor recognition of the complexity of sustain-

able behaviour as an iterative process. These challenges are pressing as the political system struggles to match the

twin demands of economic prosperity while protecting and enhancing environmental quality for the well-being of

society and the health of citizens. The imperative that emerges from this study is a recognition of the need to build

innovative relationship networks in society, in which the value of sustainability is created. The data in these stud-

ies was interrogated and integrated in the synthesis of a new approach to the guidance of sustainable governance.

Results of this study suggest a vertically integrated institutional rather than individual action based approach, so

that norms are re-defined and society is guided towards a more integrated model with the potential to bring about

systems-shaping innovations. This innovative process can be seen as the set of connected actions at an institutional

and governance level that shifts a system such as a community, a sector or an economy towards a more sustainable

path. This provides the template for the development and integration of new approaches to shaping sustainability

in society based on nested innovation networks working in consort. Such approaches hold great promise asmodels

to modify society and lead to the development of a new environmental paradigm.

Key Words: Sustainable, Consumer behaviour, Governance, environment
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Network Effects in Healthcare in Germany - Sustainability and
Unintended Consequences

Wednesday, 13th June - 15:00 - Rectorate - Aula Cannizzaro - Ground floor - ’Oral’ Abstract

Prof. Marlen Arnold (Chemnitz University of Technology), Ms. Anne Fischer (Chemnitz University of Technology), Ms. Katja

Schneider (Chemnitz University of Technology)

The ongoing digitization of the healthcare sector is also resulting in far-reaching changes in processes, products,

procedures and business models. However, network effects, information asymmetries, opportunistic behaviour

and negative evaluations can have an impact on the decisions and voting behaviour of citizens as well as on the ef-

fectiveness and sustainability of health care. In addition, increasing digitizationmay reduce the possibility of equal

opportunities between technology-oriented and technology-averse citizens. Such impairments and effects have not

yet been sufficiently researched in the health sector. It is also unclear to what extent and how participation can

have an influence on the sustainable design of a digital ecosystem in the health system. In this context, platforms

play an important role, because they are exposed to network effects and can thus lead to dysfunctional social dis-

tribution and participation processes (BKA, 2015). “Internet platforms bring together different user groups and

offer users a wide range of search, information, communication and transaction options. The use of these offers

is usually accompanied to a considerable extent by the price and passing on of private data. The opportunities for

backtracking and analysis of platform user behaviour offer companies awide range of opportunities for developing

new business models and for the commercial exploitation of the private data generated in this context “(BKA, 2015,

p. 4).

The digital ecosystem describes an open information landscape (Dini and Nicolai 2007), with particular empha-

sis on the adaptability, dynamics and self-organizing mechanisms of inter-organizational information systems. It

includes a holistic perspective on the inter-organizational system of action. Actors and innovations can develop

competitively, independently and co-evolutionarily. If it is possible to generate and maintain a critical mass of

users, successes can be achieved in particular with regard to economic and social sustainability. The platform has

basic infrastructure components and services and is thus the breeding ground for the further development of a

digital ecosystem. Accordingly, platforms form the core on which the organic development of the digital ecosys-

tem is built. The aim should be to allow for the continuous adaptation of platforms, responding to both technical

innovations and stakeholders. This means that unequal treatment resulting from the exclusion of actors can be

avoided in advance. Although the technological sustainability component serves as a basis for long-term solutions,

the inclusion of all sustainability dimensions is indispensable for the sustainability assessment of the overall system

(Müller-Mielitz, Lux 2016).

The main focus of the project is to understand and analyse the overall system consisting of the ecosystem health

care, sustainability and digital assessment platforms depending on network effects, specific user groups and their

participation as well as existing information asymmetries. Mixed Method andMixedMode Approaches are applied

in order to get reliable data (survey and interviews). These are used to derive concrete recommendations for the

design of (assessment) platforms, quality dimensions and certification criteria for holistically sustainable digital

platforms.

Keywords: digitization, health system, health platform, sustainability effects, network effects
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Quality of Life and Sense of Community: elements for
sustainable cities development

Friday, 15th June - 14:00 - Rectorate Main hall - ’Poster’ Abstract

Dr. Janaina Macke (University of Caxias do Sul (UCS)), Dr. João Alberto Sarate (IMED Business School), Mr. Guilherme Pieretto

(University of Passo Fundo (UPF))

Climate change and increasing urbanization are part of a set of elements that have led governments to adopt in-

creasingly complex initiatives to provide their citizens a good quality of life, prosperity, social and environmental

well-being. Among these initiatives, improvements in infrastructure and urban services as well as environment

concerns are the most visible examples of this new reality in several metropolitan areas around the world. The

discussion of sustainable development when it comes to cities has gained increasing official recognition. Despite of

the recognition of its importance, the sustainable city concept is misleading. Sustainable cities have as their main

challenge the adoption of sustainable polices that alleviate negative impacts and can become strategies for regen-

eration, as well as affect natural ecosystems. These polices will also need to be simple, integrated, cost-effective and

resource efficient, and should have an impact not only on environmental sustainability goals, but also on economic

and social issues, such as citizens’ quality of life and sense of community. This paper sought to evaluate the per-

ception of quality of live and the sense of community, according to sustainable city concept. The research analyzed

interviews with 392 residents of five cities from a same micro-region in southern Brazil, through quantitative tech-

niques, such as factorial analysis, linear regression and variance analysis. The research identified three factors for

quality of life perception: infrastructure and public services, job situation, and environmental conditions. Two fac-

tors - infrastructure and public services and; job situation – are significantly related to the sense of community. The

respondents’ overall perception showed that: (i) 44% do not feel safe in the city, but when considering the neigh-

borhood, this number decreases to 31%; (ii) 61% consider that the city is not committed to fighting against climate

change; and (iii) 37% of respondents agree that people in the city cannot be trusted. From a sustainable city per-

spective, the research concludes that: (i) policies sustainable city purposes should include the sense of community

perception; (ii) policies should be proposed from the neighborhood perspective, due to the higher presence of trust

in comparison with the city level; (iii) the design of the neighborhood should privilege social interactions, in order

to facilitate policies implementation. According to our results, meeting these criteria through public policies would

boost quality of life, creating a fruitful land for sustainable city development. Finally, the study provides relevant

information for social researchers and urban planners by identifying factors that influence citizen’s perceptions on

quality of life and sense of community and providing elements for political and academic debate.

Keywords: Quality of life, Sense of community, Sustainable city, Satisfaction with life.
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Taming the elements. The varied utilization of geothermal
energy in Iceland

Wednesday, 13th June - 15:45 - Rectorate - Aula Cannizzaro - Ground floor - ’Oral’ Abstract

Dr. Örn Jónsson (University of Iceland), Mr. Bjarni Frímann Karlsson (University of Iceland)

The utilization of geothermal energy is a substantial feature of everyday living in Iceland. In Reykjavík, the cap-

ital 99% of the houses are heated with geothermal water and a considerable part of the vegetables consumed in

the country are grown in greenhouses all year long. However, the increasing popularity of outdoor swimming

pools all year long is a surprising and unexpected example of the country’s geothermal utilization. The focus of

the study is to explore the relation between human health and well-being and sustainability in the context of the

utilization of geothermal energy in Iceland. The study explores the significance of abundant geothermal resources

Icelanders enjoy, the comfort of inexpensively heated homes and easily accessible year-round public spaces where

young and old can gather irrespective of social standing, age and bodily condition. The outdoor public swimming

pool has in recent decades become the most frequented gathering place nationwide fostering characteristics as a

place of democracy and wellness. The project contributes to the reassessment energy policy, which has a priority

status on the agenda of the newly elected government in Iceland as for other government around the world. The

approach is, for the most part ethnographic, based on detailed interviews of over 200 pool goers framed within the

larger perspective of socioeconomic impact of the geothermal energy in the country. The successful introduction of

geothermal water for universal household heating and its use for outdoor swimming pools and hot water tubs has

transformed everyday practices and perspectives in regard to heat and cold. In this respect heat and cold can be

understood as both historical and contextual. Harnessing geothermal energy into a controllable resource, relating

to temperature and corrosion, was a question of developing scientific and practical skills from scratch. Different

kinds of problems relating to corrosion due to the specific chemical composition of the water presented itself, its

subsequent successful use being based on an adoption of appropriate technology which, given that the utilization

is in accordance of sustainable criteria, has led to a unexpected diversity of use with varied socioeconomic and

cultural implications. The paper argues that the adoption of appropriate technology in the use of geothermal re-

sources has had pervading social and cultural consequences, normalizing its generous use and yet in a way that is

responsible and ecologically sustainable. The utilization of geothermal water has come from being a response to a

dire social, climatic and economic situation to contributing to issues of social welfare and overall wellness.

Keywords: Geothermal energy, sustainability, wellness, health, every-day life.
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Environmental Security, Resilience and Sustainable
Peacebuilding: Joint Application in Regional Crises and Conflicts

Prof. Jürgen Scheffran (University of Hamburg, CLISEC Research Group, CEN), Ms. Rebecca Froese (University of Hamburg, CLISEC

Research Group, CEN), Dr. Judith Nora Hardt (University of Hamburg, CLISEC Research Group, CEN), Prof. Janpeter Schilling

(Research Group Landuse Conflicts, University of Koblenz-Landau)

In some of the current conflict constellations complex crises are interconnected with environmental and climate

change, possibly crossing thresholds and tipping points, and triggering cascading risks from local to global scales.

Humans can cope with crises of varying speed, intensity and complexity and develop alternative pathways. Con-

cepts of anticipative and adaptive governance influence critical decision points and adjust actions to move from

vicious cycles of growth, power and violence to virtuous cycles of sustainability, development and peace. Sustain-

able development balances economic, social and ecological issues for present and future generations and integrates

the human-social sphere with the natural-environmental sphere. Linkages combine the preservation and protec-

tion of natural resources and human existence against destruction and violence with the unfolding of abilities to

achieve a transformation into amore viableworld in the Anthropocene. These linkages are increasingly relevant, as

indicated by the inclusion of peace, justice and strong institutions as one of the 17 Sustainable Development Goals.

Related are the concepts of environmental security, aiming to diminish risks posed by environmental change, and

resilience as the ability to recover after disturbance and stress. Strengthening the link between both concepts is a

contribution to sustainable peacebuilding. A joint application could improve understanding of the risks to which

people are exposed due to environmental factors (environmental security), and the extent to which people are able

to adapt to and recover fromenvironmental risks (resilience). Moving from theory to action, we introduce and apply

a joint framework, identifying the states, changes, risks and disturbances, drivers and mechanisms, impacts, and

measures and responses from a combined environmental security and resilience perspective. This offers a better

understanding of conflict dynamics and identifies entry points for sustainable peacebuilding projects in developing

countries. This framework is applied for a comparative assessment of selected regional case studies in climate hot

spots, highlighting common and different features across regions.

Keywords: conflict, crisis, environmental security, resilience, sustainable peace
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Environmental sustainability in peacekeeping missions: the
case United Nations Stabilisation Mission in Haiti

Dr. Helder Guimarães (Brazilian Army), Ms. Liane Costa (Brazilian Army), Ms. Rafaella Joanitti (Brazilian Army), Mr. José Antônio

Cruz (Brazilian Army), Mr. Luis Melo (Brazilian Army)

The use of troops in peacekeeping missions under the auspices of the United Nations has proved to be an important

tool in stabilization processes and relief for some nations. The most recent mission was MINUSTAH, of which Brazil

has been in charge for 13 years (2004 – 2017) and has had the participation of approximately 36,000 military per-

sonnel in this period. This type of mission is characterized by being constituted by thousands of civilian, police and

military personnel and requires a very large amount of logistical support. Most countries in which peacekeeping

personnel operate have very little infrastructure. All these UN people produce liquid and solid waste which, if not

treated and disposed properly, can cause an impact on the local environment. Military operations present unique

challenges that are not typically associated with peacetime domestic routines or training activities. The operational

requirements are of paramount importance, therefore, the integration of environmental aspects must be taken into

account, such as operational planning, training and execution, since they are essential for themaintenance of health

and well-being of the deployed troops and the local population. In addition, precursory environmental planning

and continuous risk management are crucial factors for preventing irreparable damage to sites with natural, cul-

tural, and historic significance which degrade or complicate the overall achievement of the mission’s objectives.

The main goal of this research is to identify and understand the process of deployment and liquidation of troops

in peace missions, by confronting aspects of the UN environmental legislation for this type of activity with its fea-

sibility. The methodology used in this work was based on documentary research [Environmental Compliance Unit

(UN, 2014) which defined the Standard Operating Procedures, Guidelines for environmental practices of the Brazil-

ian Army in missions under the aegis of international organizations (Brazil, 2017)] and on the case study of the

pos-deployment of Brazilian troops in the UN peacekeeping force in Haiti (MINUSTAH). The actions of the Brazilian

contingent of the MINUSTAH were observed to be in agreement with the principles of the Environment Strategy

of the United Nations Department of Field Support (UNDFS), which intends to achieve significant progress across

five key pillars: energy, water and wastewater, solid waste, wider impact and environmental management system.

The process of pos-deployment of Brazilian troops in Haiti has taken place in accordance with the legal precepts

of the United Nations and has also been guided by the Environment Directorate of the Brazilian Army with the

participation of environmental engineering team. The Brazilian mission has left Haiti with some legacies, such as:

reforestation program and substantial improvement in the environmental quality of the areas under the responsi-

bility of the Brazilian Army. In spite of the great potential pollutant of the military activity, it was observed that the

Brazilian troops implemented initiatives that mitigated undesirable impacts by the establishment of programs of

selective collection, composting, and use of renewable energies. These initiatives result of an environmental man-

agement program specially adapted to the mission’s specificities. By adopting this type of mission in poor countries

like Haiti, it is possible to provide benefits that can help in implementing more sustainable public policies.

Keywords: MINUSTAH, environmental management, United Nations
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EVOLUTION OF THE ENVIRONMENTAL CONDITIONS OF THE
BRAZILIAN MILITARY BASE IN HAITI - BRAENGCOY CASE STUDY

Dr. Helder Guimarães (Brazilian Army), Mr. Luis Melo (Brazilian Army), Mr. José Antônio Cruz (Brazilian Army), Ms. Rafaella

Joanitti (Brazilian Army), Ms. Liane Costa (Brazilian Army)

The Brazilian Engineering Company (BRAENGCOY) was a Military Organization (MO) of the Brazilian Army Engi-

neering which was created in Haiti in 2005 with the purpose of providing engineering support in the context of the

United Nations Organization Mission for Stabilization in Haiti (MINUSTAH) to other MO and promoting local devel-

opment. In 2010, 2011 and 2017, a team of environmental specialists of the Brazilian Army visited BRAENGCOY to

perform several missions, among others, to survey the environmental aspects of the MO. Prior to 2014, the United

Nations used to hold environmental inspections aimed at monitoring the environmental performance and techni-

cal support for the implementation of environmental aspects. The environmental inspections were carried out by

the Environmental Compliance Unit (ECU), which also defined the Standard Operating Procedures (SOP) that were

applied throughout the mission. In 2014, a statement of MINUSTAH’s Environmental Policy was published, em-

phasizing adherence to the regulations prescribed in the Environmental Policy of the Department of Peacekeeping

Operations and the Department of Field Support (DPKO / DFS). One of the requirements of the DPKO / DFS was the

elaboration of the Environmental Action Plan (EAP) to specify the necessary actions to solve critical environmental

problems in the mission and the implementation schedule. The EAP listed the following topics to ensure environ-

mental compliance of the mission and reduction of environmental impact: environmental management system;

environmental baseline survey; impact assessment and closure of sites; water and wastewater management; solid

waste management and waste minimization strategies; hazardous waste management; energy consumption; air

pollution reductions strategies; environmental awareness and communication; wild animals and plants; cultural

and historical resources management. Considering these aspects, this paper aims to identify environmental devel-

opment of the areas under the responsibility of BRAENGCOY. Themethodology applied in this work was an analysis

of the study area’s satellite images carried out in parallel with the reports and observations developed by the envi-

ronmental technical team located in the place. It was possible to identify the following significant improvements in

the maintenance of the military base’s green areas: wastewater management; water reuse; rainwater harvesting;

maintenance and repair of vehicles; health service waste management; disease vector control (rodents, mosquitoes

and cockroaches); food preparation facilities (kitchens, ranches and dining rooms); operation of water treatment

plants; storage of hazardous substances; operation of diesel generators and leakage control of fuels; storage and

distribution of petrol, oil and lubricants; and treatment and final disposal of waste.

Keywords: BRAENGCOY, environmental performance, environmental condition.
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Naming and locating ‘heroes and villains’ in environmental
conflicts

Dr. Joachim Spangenberg (Sustainable Europe Research Institute SERI Germany eV), Prof. Jürgen Scheffran (University of Hamburg)

While the markets and economies have been globalised in the last couple of decades, this is not the case for social,

environmental and human rights standards, and for law enforcement processes. As a result, the suppression of lo-

cal resistance against unsustainable development projects and processes is increasing; in particular in the last five

years the death toll amongst environmental group leaders is steadily increasing, together with trade unionists and

indigenous representatives. However, such cases are often local and in countries faraway with no media coverage

and the lack of publicity contributing to the negligence. Against this background the project Environmental Justice

Organizations, Liabilities and Trade (EJOLT), a transdisciplinary collaboration of environmental justice NGOs and

researchers, set out to enhance transparency as the basis for civil society campaigns and for political regulation. The

EJOLT method was that the civil society groups (mostly environmental justice organisations EJOs) produced docu-

mentations of local cases which were refined by scientists to make the message better understandable to scholars,

media and decision makers in Europe, and to derive policy recommendation – all this in close cooperation and

based on consent with the EJOs. The documentations covered of environmental conflicts in the fields of

• nuclear energy,

• oil, gas and climate justice,

• biomass and land conflicts,

• mining and ship breaking,

• environmental health and risk assessment,

• liabilities and valuation,

• consumption, ecologically unequal exchange and ecological debt.

The case descriptions include the processes of intervention, dispossession and suppression, local resistance and

the agents involved (often transnational corporations). We found that both national and international stakeholders

benefit from the decisions causing the conflicts, and that the vast majority of international beneficiaries are corpo-

rations from the affluent countries. Mining and energy turned out to be amongst the most frequently involved sec-

tors, and the Philippines and Central America as the regionswith the highest level of violence against environmental

and human rights based resistance. The results have been translated into the “EJOLT Atlas” (http://ejatlas.org/), with

maps showing the distribution of conflicts globally, by country, by sector or by corporations involved. Although not

comprehensive, the almost 4,000 cases in the Atlas (continuously expanding) show a clear dominance of Northern

corporations amongst the beneficiaries; inmany caseswe have hints – although not legally sufficient evidence – that

the benefitting corporations initiated or sponsored the violence. The political conclusions are twofold: first, claims

of internationally comparable standards of operation of transnational corporations are questionable and should be

scrutinised by authorities and shareholders. Secondly, we urgently need international liability regulations which

make it possible to hold the mother companies accountable for the damages caused by their subsidiaries, and a

strict enforcement with of EU international performance standards, including effective sanctioning mechanisms.

Key Words

EJOLT, environmental justice, environmental conflicts, beneficiaries, knowledge co-production
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Peace & Governance: Challenges for Sustainable Development
in Southern Philippines

Dr. Maria Cecilia Ferolin (Mindanao State University-Iligan Institute of Technology), Dr. Sukarno Tanggol (Mindanao State

University-Iligan Institute of Technology)

This research problematizes sustainable development in a conflict-laden area inMindanao of Southern Philippines,

specifically the Lake Lanao areas. Lake Lanao, located in the province of Lanao Sur of southern Philippines, is one of

theworld’s ancient lakes and is home to theMeranaws, theMuslim people inhabiting the province since precolonial

times. Lake Lanao is a major economic resource of the country as it the source of six hydropower plants - the Agus

Powerplant Complex, a major contributor of power in Mindanao, the third biggest island in the country. Aside

from being one of the bottom-most impoverished province, Lanao Sur has been popularly known to be hotbed

of violent conflicts in the country, particularly rido, the armed hostilities between clans and families. Aside from

rido,eruption of violent conflicts in the province relates to the historical Moro rebellion, illegal drugs, gun-running

and other forms of “shadow economy”. This social backdrop provided the impetus for this study which inquires

on the state of peace and governance and its implication to sustainable development of Lake Lanao and lakeshore

communities. Moreover, the study identifies the challenges of sustainable development alongside the pursuit of

sustainable peace as experienced and perceived by the various stakeholders in the area. From a survey of 500

respondents from five coastal communities, key informant interviews and on-site observation, the study found out

that Lake Lanao has never been a cause of conflict nor, in anyway, created and instigated animosity between and

among the locals. However, the professional groups and development actors in the area - both from the private

and government sectors, deplore the absence or poor governance of Lake Lanao which, they argue, abetted the

socially and environmentally damaging monopolistic control and utilization of the Lake by the National Power

Corporation (NPC), a government-owned and controlled corporation. Compounding this issue is the failure of NPC

to deliver duly mandated social responsibilities to the Meranaws. For the locals, proper governance of the Lake

should prioritize conservation and ensure that the Lake serves the needs of the locals - religious, subsistence and

livelihoods. The study brings to fore the challenges of sustainable development vis-a-vis competing resource use

- between local interests, in this case for subsistence and cultural roles - versus national interest, which is highly

economic. Furthermore, this case study highlights the crucial role of effective governance in addressing peace and

security in the locality as pillars for sustainability of development in a conflict-laden context.

Keywords: governance, sustainable peace, cultural heritage, subsistence, competing resource uses
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Sustainable development and peace: the strategic importance of
an integrity framework

Dr. Eduardo Wills (Universidad de lso Andes)

The sustainable development goals SDGmovement has stated the critical importance of fighting corruption in order

to sustain more equitable, just and peaceful societies. To achieve the sustainable development goals corruption at

all levels should be drastically reduced. Specifically, the goal 16 of the SDG’s specifies the objective to promote just,

peaceful and inclusive societies to reach sustainable development stating the importance of building effective and

accountable institutions at the different local, regional and global levels. To achieve this goal becomes more impor-

tant and critical in those societies that have negotiated and solved long enduring social and armed conflicts like in

the case of Colombia. Once the negotiation process has ended with armed groups an important effort of reconstruc-

tion of sustainable peace should be developed. One prerequisite of this process is to fight and reduce corruption.On

the other hand corruption is an elusive phenomena that permeates the political, economic and social institutions

of a given country. It is a concept that has been proven difficult to measure and its conceptual approach through

perceptual measures, as in the case of the country Index proposed by Transparency International, entails the prob-

lem that the index variation in time and between and within countries cannot be explained by a particular causal

model that links different independent factors to the existence of corruption. This model is particularly important

for different regions within a country. That is why I propose the concept of integrity, as the opposite of corrup-

tion, as a multidimensional, multilevel concept that can be worked out as the dependent variable to understand

the phenomena and design a strategy that acts on the different dimensions of integrity, understood also as good

governance at the territorial level. In this conceptual paper, I explore and develop the idea of constructing integrity

indexes at the regional level for the different post-conflict regions in Colombia. In this conceptual paper I propose a

multicausal model of an integrity indexes that provides the conceptual tools to construct a base line at the regional

level to measure and monitor institutional risks that can prevent the advances of reconciliation, state construction

and normalization and rehabilitation of regions. Proposing specific variables and its corresponding indicators to

be monitores in time can create specific alarms to the central government to take decisions and intervene in those

regions where critical institutional risks exist that can prevent the success of a sustainable post-conflict strategy

that should be pursued by the different governments in the country. Variables will cover institutional risks, politi-

cal risks, emergence of armed groups, social variables and preservation of strategic ecosystems and its associated

biodiversity.

Key words: corruption, sustainable development, integrity, post-conflict regions, Colombia
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YOUTH IN ARTS-BASED PEACE-BUILDING: ROLE OF THE YOUTH
AS COMMUNITY STAKEHOLDERS IN CHALLENGING VIOLENT

EXTREMISM TOWARDS SUSTAINABLE COMMUNITY
DEVELOPMENT

Dr. Primitivo III Ragandang (Mindanao State University-Iligan Institute of Technology)

While the role of youth has been recognized in peacebuilding discourse, there has been limited research on this

area (Zelizer, 2003; Brown, 2014; Pruiit, 2011). This is as true as well on the impact that the youth may have on

peacebuilding processes (Del Felice andWisler, 2007). Thus, this research looks into the role of the youth in concep-

tualizing and implementing an arts-based and youth-led peacebuilding program to challenge violent extremism in

the conflict areas of Mindanao in southern Philippines. It endeavors to answer the following research questions:

what is the profile of the youth-led organization? what are the salient features of arts-based peacebuilding curricu-

lum? how is effectiveness being measured? Research methodology employed includes mix qualitative methods

for gathering data, such as key informant interview, focus group discussion, and participant observation for over

three months. Informants include the 33 implementing youth as key stakeholders, as well as school administrators,

parents, and community leaders who are involved in the programming. Qualitative content analysis is used in data

analysis. Research results revealed that the IS-inspired attack in Marawi City in Mindanao last May 2017 was the

main motivation of these 33 young people to conceptualize and implement an arts-based peacebuilding program,

with the help of an adult adviser. An arts-based and research-driven curriculum has been developed after a series

of curricular testing and professional consultations, coupled with a standardizedMonitoring and Evaluation (M&E)

tool. Arts-based curricular exercises include mirror activity wherein participants are asked to imitate the move-

ment of their partner and vice versa, thus increasing mirror neurons which are scientifically proven to increase

empathy and be less vulnerable to violent extremism. Youth from Mindanao ages 18-25 years old are the partici-

pants of the campaign. From the very low 11% response prior to the campaign, post-evaluation data reveals 81%

increase in youth’s attitudewhen askedwhether they understand and believe can do something for challenging vio-

lent extremism. When asked of their attitude in working with other people who are different from them culturally,

only 17% said that they are comfortable. This response has changed to 86% after they experienced the program-

ming. Because the campaign is engaging in nature as it uses games and creative expression, it allows the target

audience to understand well the links of cultural diversity and violent extremism, at the same time expressing their

opinions freely in a safe space. With their campaign, it positively shifts the mindset and behavior of the target au-

dience with an integrated intervention that is qualitatively and quantitatively measured using a standardized M&E

tool. It has established safe space corners within the university and from the schools nearby. The links between

peacebuilding initiatives and sustainable development lies in the fact that our effort of meeting the needs of the

present and future generation can only be more possible if violent extremism are eradicated and peace dwells in

communities. The empirical data from this study contributes in the field of youth development, conflict studies,

and peacebuilding-related body of literature.

Keywords: youth, peace-building, arts, violent extremism, Mindanao
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Law and water governance: how does Italian water legislation
promote sustainable water governance?

Dr. Emilia Pellegrini (PhD Program Land Environment Resource and health (LERH) Dipartimento Territorio e Sistemi

Agro-Forestali (TeSAF) at Università degli studi di Padova)

The European Water Framework Directive (2000/60/CE, WFD) establishes a comprehensive legislative framework

to promote a sustainable water use and a long-term protection of all water resources in Europe. The river basin

is considered the appropriate scale to achieve this ambitious target, given that it enables to consider the entire

hydrological cycle in water management decisions. Furthermore, participation at river basin level should be en-

couraged by Member States, at least during the decision-making phase. However, the effectiveness of participatory

decision-making based on river basin boundaries is strongly dependent onwhether coordination is achieved among

all administrative levels lying within the same river basin and engaged with Water Framework Directive activities.

So far, the shift to water governance based on river basin scale has proved to be cumbersome for many Member

States, especially regarding the improvement of coordination among administrative levels. Hence, the aim of this

research is to analyse the reasons for such implementation gap, starting from the analysis of how national water

legislation has transposed WFD governance requirements. Thus, the guiding research questions are: to what ex-

tent and how does water legislation transposing WFD enable the adoption of a participatory river basin approach

in water resourcesmanagement? And, to what extent does national legislation warrant coordination across admin-

istrative levels regarding WFD implementation in the river basins? To answer these questions, the Italian legisla-

tion transposing WFD is analysed. We use the governance principles of WFD, concerning river basin management

and participation and their substantive requirements, as guiding criteria to analyse their transposition into Italian

legislation. This allows us to understand whether roles and responsibilities, together with enforcement and coor-

dination mechanisms foreseen by national legislation, have provided clear and effective indications to fulfil WFD

governance principles. The analysis highlights that Italian legislation can partially explain the reasons forWFD im-

plementation gap in the country. In fact, on one side the legislation establishes a mandatory river basin planning

and creates new river basin authorities giving them coordination functions, on the otherWFD implementation and

management activities are left to regional and local administrations. However, in such governance framework the

possibility for river basin authorities to effectively coordinate the administrations lying within the river basin has

been reduced by substantial delays in the implementation of water legislation.

Keywords: Water legislation, Water Framework Directive, water governance, river basin approach, participation
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Transdisciplinary research methods in community energy
development and governance in Indonesia: insights for

sustainability science

Dr. Sebastian Thomas (University of Melbourne), Dr. Max Richter (Monash University), Ms. Widia Lestari (University of

Melbourne), Dr. Shiskha Prabawaningtyas (Paramadina University), Dr. Yudo Anggoro (Bandung Institute of Technology), Mr.

Iskandar Kuntoadji (Institut Bisnis dan Ekonomi Kerakyatan (IBEKA))

Community renewable energy can contribute to important social and environmental outcomes, and in less indus-

trialised countries may be a means of achieving development priorities as well as climate mitigation goals. The

complexity of such initiatives – involving regulatory, technological, financial, and governance issues – demands

ways to integrate technical expertise, local cultural and environmental characteristics, and other relevant factors

into development processes. This article reflects on a transdisciplinary project that investigated how renewable

energy could be implemented to meet the needs and aspirations of rural and remote Indonesian communities. We

discuss the sustainability science approach taken and how the transdisciplinary methodology was applied. The ar-

ticle addresses themes of language and communication, methods of knowledge production, legitimacy, planning

and timemanagement, and the role and impacts of social and technical disciplines in the research. The paper high-

lights specific challenges in these areas, and appropriate strategies tomitigate them. Our conclusions propose useful

principles for this type of transdisciplinary work, and important empirical and methodological future research pri-

orities. Themanuscript offers important insights to inform social research dimensions of applied researchmethods

in the context of complex development initiatives and themulti-scale socio-economic and political systems inwhich

they take place.

Keywords:
Community renewable energy; sustainable development; transdisciplinarity.
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A Governance Approach to Strategic Environmental Assessment

Ms. Margarida Monteiro (Instituto Superior Técnico), Prof. Maria Do Rosário Partidário (Instituto Superior Técnico)

Strategic Environmental Assessment (SEA) has long been recognized as an essential instrument of Impact Assess-

ment (IA) with the capacity to add value to decisions and facilitate the integration of environmental and sustain-

ability concerns in development processes. Despite this recognition, debates about the purpose of SEA and its role

as a political support instrument continue, mostly because SEA intended capacity to influence decision-making is

proven to be insufficient. Throughout the years there has been an evolution in the conceptualisation of SEA, with

an incorporation of aspects strongly linked to governance. This fact motivated the interest of a PhD investigation

in exploring the relationship between SEA and the governance dimension (in its explicit and implicit forms). The

objective of the research has been to understand what can be the role of governance in enhancing SEA towards

sustainability. In the context of SEA, governance can be understood as a strategic dimension of analysis that con-

tributes to pursue SEA intended purposes. The research argues that SEAneed to adopt a governance lens if it intends

to work in contexts of sustainable development processes characterised by a high sense of uncertainty, complexity

and presence of multiple actors with mixed views and behaviours. Supported by a literature review, question-

naires application, document analysis and expert reviews, results are drawn in showing the relationship between

SEA and governance. From a theoretical perspective, it was seen that SEA is following evolutionary paths that find

similarities in the governance research, currently focusing on the pluralistic nature of development processes. Also,

practitioners currently emphasise the need for democratic practices in SEA processes anchored in issues of partic-

ipation, accountability or transparency. Moreover, it was also possible to realise that current institutionalisations

of SEA are facing constraints of a more normative and cognitive nature than a structural one, suggesting a capac-

ity gap in the ability of SEA to perform and reach intended aims. Through the development of an SEA case with

a governance-inclusive perspective it was possible to consider a governance dimension in SEA and observe how

it was able to help improve SEA capacity to stimulate sustainability-driven processes, also indicative of the impor-

tance of actors motivations and expectations to enhance SEA role in creating opportunities of change. The results of

the research support the argument that to enhance SEA from a sustainability perspective SEA needs to be developed

under a governance approach built upon principles of legitimacy, uncertainty, reflexivity, strategic thinking, power

and learning, incorporated in a constructive and integrated way. The complexity of the issues involved, combined

with current mentalities locked in old traditions of IA and lack of motivation for innovative forms of SEA, can po-

tentially constraint the consideration of governance. It is thus essential to stimulate capacity-building and spaces

of engagement throughout the SEA process to promote knowledge-brokerage and transformative learning.

Keywords:strategic environmental assessment; governance; governance approach; SEA capacity; sustainable out-

comes
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Citizen Participation in Local Environmental Management: A
Case Study of the Municipal Environmental and Sanitation

Council in Campos dos Goytacazes-RJ/Brazil

Mrs. Rachel Carvalho (Universidade Federal Rural do Rio de Janeiro), Dr. Alexandre Ferreira Lopes (Universidade Federal Rural do

Rio de Janeiro)

The problems that permeate the sustainability issue have immediate global and international reach, however, they

are still perceived as phenomena distant from the daily life of the Brazilian population. Reversing this situation

requires the constant involvement of people in sustainability issues, through their participation in public policies.

In this way, they can acquire knowledge about various sustainable possibilities for action and intervene actively

in the management not only of natural resources, but also of the social relations in which they are inserted. In

Brazil, the 1980s were marked by major advances in environmental legislation, which contributed, theoretically,

to a process of decentralization and democratization of environmental management in the public sphere. Fed-

eral Law No. 6938/81, instituted the National Environmental Policy, considered the municipalities as part of the

National Environment System - SISNAMA, attributing these responsibilities to the local environment. But it was

with the Federal Constitution of 1988 that the municipalities gained more autonomy, when they were recognized

as federated entities (FERREIRA,FONSECA, 2014). In this context, aiming to understand the issues that involve the

socio-environmental questions, regarding citizen participation in themunicipal reality, this research has as general

purpose to understand if the Environment and Sanitation Council is a legitimate institution for the practice of citi-

zen participation in local environmental management. The specific aims were to construct a theoretical reflection

about participation in the environmental management of Brazilian municipal public policies and to identify and

analyze citizen participation in the Municipal Council of Environment and Basic Sanitation. The methodological

procedures used were content analysis and direct observation for the study case. The construction of the analysis

model was based on environmental management instruments related to public policies, such as: legal, economic,

administrative and institutional. In this context, we can infer that the Environment and Basic Sanitation Council

of Campos dos Goytacazes is a space that allows the process of citizen participation by creating a juridical basis. It

was observed during the research period the behaviour of some representatives of the Secretary of Environmental

Development inhibited the participation of civil society, mentioning that the topic discussed contained a technical

content and theywere not qualified to argue about it. This position does not help the growth of civil society represen-

tative in enabling them tomake interventions through their experiences and knowledge. The refusal of the answers

to the Council’s data, such as: access to reports and general information about its management, about theMunicipal

Environment Fund and its financing do not allow the citizen participation to supervise the apply of environmental

policies in the municipality. Finally, it was noted that the Municipal Council of Environment and Basic Sanitation

focused its actions in the implementation of the licensing system and collections of environmental fines. It is the

responsibility of the municipal public government and civil society construct and improve dialogues and actions

that assure the quality of life of all citizens, through the implementation and monitoring of public environmental

policies. There is a need for the Council to be active and apply mediation process and to be transparent, as this

space guarantees the strengthening of environmental awareness and should, according to the 1988 Constitution, be

a space for fostering civic engagement.

Keywords: Participation. Local Environmental Management. Environment and Basic Sanitation Council. Environ-

mental Governance
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Knowledge brokerage: bridging the gap between empirical and
scientific knowledge towards sustainable fisheries management

Prof. Maria Do Rosário Partidário (Instituto Superior Técnico), Mrs. Rute Martins (universidade de Lisboa/ CEGIST, Instituto

Superior Técnico), Ms. Margarida Monteiro (Instituto Supe), Ms. Margarida Barros (universidade de Lisboa/ CEGIST, Instituto

Superior Técnico)

Understand social impacts in the exploitation of marine stocks can be a key requirement towards the sustainability

of fishery systems. Approaches that capture ideas and values of those directly involved in the exploitation of fishery

resources are often limited, usually focusing on scientific knowledge of traditional management practices. More-

over, local communities are seldom accounted for at the decision-making level. The INTERREG project “Connectiv-

ity amongMediterranean fishery stakeholders and scientists resolves connectivity of fishery populations” (ConFish)

aims to integrate empirical knowledge from local communities and key stakeholderswith scientific knowledge from

genetics and biology through a bottom-up participatory approach aimed at increasing the efficiency of fisheries

management. In the construction of such an approach the intrinsic cultural knowledge of local stakeholders is a

crucial factor to increase the feeling of ownership of fishery systems. Our proposal is to present the participatory

framework of ConFish to share lessons on positive actions for knowledge brokerage and on why engaging local

communities is a step forward in transforming the way communities look at, create, and work towards established

practices for sustainable change. We also intend to show how, through a continuous engagement of local communi-

ties, local capacities can be used, and increased, in order for them to be able to design and create solutions suitable

to their reality.

229



ISDRS Conference 2018 ”ACTION FOR A SUSTAINABLE WORLD: FROM THEORY TO PRACTICE”

Model-based investigation of local co-creation efforts: the case
of solar photovoltaics (PV) in Skåne, Sweden

Dr. Sujeetha Selvakkumaran (Chalmers University of Technology), Prof. Erik Ahlgren (Chalmers University of Technology)

Co-creation and social innovation are vital aspects of New Public Governance. Yet, co-creation in the local energy

transitions sphere have been under-theorized and under-utilized. While empirically similar phenomena such as

community energy, community power plants, grass-roots movements etc. exist in literature, the use of co-creation

and co-creation efforts in effecting local energy transitions is not present. This paper aims to contribute to the field

of energy transitions by integrating amodel-based approachwith themunicipal co-creation efforts in a local energy

transition setting. For this, the researchers have carried out a study with municipality officials in the county ad-

ministrative division of Skåne, Sweden, who are trying to increase the uptake of solar photovoltaics (PV) electricity

generation in single or two-family dwellings. For this study, co-creation is defined as the municipal and private

actors’ joint efforts to solve common problems through the constructive exchange and application of experience,

resource, skills and ideas. The study uses a mixed-methods approach, with both quantitative and qualitative meth-

ods underpinning the approach. The quantitative component is a System Dynamics (SD) model built to analyse the

feedback loops created by the co-creation efforts of the municipalities in Skåne, Sweden to increase the uptake of

household solar photovoltaics. The model is conceptualized and built in coordination with the municipalities, and

qualitative validation provided by them. The discussions with the municipality officials is through both informal

and formal non-structured interviews. The co-creation actions of the municipality are modelled as feedback loops,

including the tax concessions and investment grants which are accorded to the citizens of the county. The prelimi-

nary simulation results highlight the importance of co-creation in this local energy transitions case, and elevate the

municipal co-creation efforts, especially given the high pay-back times of solar PV in Skåne. At the same time, this

study also codifies a methodology to incorporate co-creation into a quantitative local energy transitions model. The

novelty of this study lies in expanding the study of co-creation using a model-based theory-building approach.

Keywords:co-creation, local energy transitions, Sweden, mixed-methods, System Dynamics
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My Voice, My Place, My Project: Participatory Governance for an
Urban Transition towards Sustainability

Dr. Markus Egermann (Leibniz Institute of Ecological Urban and Regional Development), Ms. Franziska Ehnert (Leibniz Institute of

Ecological Urban and Regional Development)

Cities are ascribed a double role in systemic change towards sustainability. They are seen as both seedbeds for

innovation - “from local experimentation to urban transformation?” (Moloney & Horne 2015) – and as regimes of

the incumbent actors of unsustainability (Wolfram & Frantzeskaki 2016, 5). This leads to a call for developing new

forms of urban governance to initiate, accelerate and navigate sustainability transitions (ibid. 12).

In an attempt to foster such new modes of governing, the German Federal Ministry of Education and Research

launched the initiative “The City of the Future” that allows to test the model of transition management or transition

governance (TG) as developed by Dutch scholars (Kemp et al. 2001; Kemp et al. 2007; Loorbach 2010; Loorbach &

Rotmans 2010, 239; Rotmans & Loorbach 2010, 140-160). TG is a prescriptive, normative approach that endorses

a sustainable and equitable future. It builds on a cycle with four components, which follow an iterative process:

strategic, tactical, operational and reflexive governance activities. During the strategic phase, the problem should

be defined and structured and a transition arena developed as a network of frontrunners on sustainability. In

the tactical phase, a transition agenda should be developed, outlining possible transition pathways. During the

operational phase, transition experiments should be implemented and lessons drawn during the reflective phase.

This raises the question of what can be learnt from participatory transition governance for initiating, steering and

stabilising an urban transition towards sustainability. What are the enabling factors and potential obstacles in

promoting participatory transition governance in a community? And how can the approach of TG be refined and

expanded by defining new policy instruments and institutional arrangements?

This is an exploratory case study of “The City of the Future – Dresden 2030+”. This citizen participation process

seeks to build on and refine the approach of transition governance by developing a more pronounced form of par-

ticipatory transition governance. Funded by the federal ministry, it began in 2015 and is intended to be supported

by the federal ministry up to 2019. It is a participatory process to envision a sustainable future for the city of Dres-

den (Germany) until 2030 and beyond (phase I), develop concepts for individual real world laboratories (phase II)

and implement those (phase III). This is accompanied by evaluation and reflection to harvest the lessons learnt. It

is facilitated by the local government and local scientific partners and encourages the engagement of civil society,

local businesses, local government and administration, as well as scientists.

It reveals the different logics – the ways of doing (practices), the ways of thinking (culture) and the ways of organis-

ing (structure) (Frantzeskaki & De Haan 2009) – of the local government and TG.While local government focuses on

controlling and planning, TG emphasises the empowerment of citizens and an open process. While the local gov-

ernment strives for certainty and accountability, TG endorses ambiguity and uncertainty and encourages reflection

(Wittmayer et al. 2016). The case study seeks to explore the processes of translation and mediation between these

two.
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Only for Citizens? Encouraging Local Public Participation on
Municipal Websites in Sweden

Dr. Bozena Guziana (Mälardalen University)

Local citizen participation and engagement are often considered crucial to the implementation of sustainable devel-

opment. With fast development of digitalization and e-governance there is a growing interest in local authorities’

websites, including e-government and participation as popular themes for research. This study considers the use

of local websites by Swedish municipalities for general information about different means for public participation.

As the population structure in Sweden is rapidly changing and a growing number of residents in a municipality are

not citizens in a legal sense there is a need to discuss the terminology used by local governments on their websites.

While some instruments for increased political participation at local level use ’citizenship’ related terminology,

such as ‘citizen proposals’ and ‘citizen dialogue’, there are examples of municipalities that already switch terminol-

ogy from ‘citizen’ to ‘resident’ as in the case of ‘resident dialogue’. The Local Government Act states that citizenship

is not required in order to vote in local elections, and there should be no reason for local authorities to address

their ‘residents’, by using the more exclusive term ‘citizens’. Another issue of great interest in this context is why

there is low awareness about the instrument for direct democracy called people´s initiative [folkinitiativ]. The

following main research questions are posed. Are the local authorities encouraging political participation by giving

comprehensive information about different tools for participation and influence? Are the local authorities informing

about the right of initiative? Are the local authorities using including (resident) or excluding (citizen) terms on their

websites?Municipality is the common legal label of the 290 local self-government units in Sweden, and all of them

provide information on their websites. Content analysis have been conducted of all local government websites be-

tween October 2017 and 6 January 2018 using an evaluation questionnaire. Results show that all municipalities

have information about ‘local politics’ at their portals. Nevertheless, not all of them provide information about dif-

ferent tools for participation, and the amount, and quality of this information vary. Only 75 % of the municipalities

providing such information do it under a specific subheading for influence/dialogue/ participation. The share of

subheading with ’influence’ [påverkan] (29 %) is almost the same as with ‘dialogue’ [dialog] 28%. The word ‘democ-

racy’ is used as a subheading in 7% of the municipalities. Surprisingly, not more than 5 % inform residents about

their right of initiative. The share of municipalities targeting their residents as ‘resident’/ ‘resident of themunicipal-

ity’ is 21 % while the share of targeting their residents as ‘citizen’ / ‘citizen of the municipality’ is 26 % . The share

with a mixed used is 6 %. “You” or “resident of” are used as targets by 22 % of the municipalities. One conclusion

is that efforts to increase public participation in a municipality should not be addressed as citizen participation,

as citizenship is a term that is too narrow and exclusive. Accordingly, the use of the term ‘citizen’ at local portals

when informing residents about their participation opportunities should be reviewed. The Swedish Association

of Local Authorities and Regions (SALAR) should support municipalities in these attempts as well as in providing

information about people’s initiative.
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Rhetoric as Consciousness? A Study of Engagement and
Responsibilities in Social Enterprises and Humanitarian Aid

Dr. Malin Gawell (Södertörn University)

Social innovators’ resourcefulness, social entrepreneurs’ engagement, and volunteers’ charitable services are cel-

ebrated virtues among politicians, practitioners as well as scholars in these fields. With full respect and appre-

ciation of individuals’ valuable commitments, this paper elaborates on the relationship between these initiatives,

the organization in which activities are conducted, other stakeholders in society including governments and global

communities. The notion of responsibility is used to critically reflect on these celebrated virtues. The paper builds

on two examples. Firstly, the increased attention to social enterprises as a mean to play a significant role in solv-

ing challenging wicked problems such integrating long time unemployed people into some kind of ordinary labour

market characterized by competition – not only on the labour market but also what is sometimes an international

competition from other enterprises even though the target groups at least partly consist of people with former drug

abuse, different types of disabilities or more recently migrating people who has suffered from war and refugee

related traumas. Funding for ‘initial training’ or ‘innovative projects’ are at least partly accessible. But sustainable

models for pervasive wicked challenges are more elusive – also in a generally prosperous setting like North Europe.

Secondly, volunteers play an important role in global humanitarian response. Out of approximately 17 million vol-

unteers within the Red Cross and Red Crescent movement, approximately 1 million volunteers work in countries

where conflicts are ongoing and as many operate in other types of emergencies with significant security risks, eg.

during the Ebola outbreak in West Africa 2014-2016 (IFRC Global Review of Volunteering 2015). Local volunteers’

knowledge of particular environments, their networks, and day to day experience of often rapidly changing envi-

ronments is particularly significant in the context of the destruction of local infrastructure and services, as well as

lack of capacity or willingness on the part of some national and international actors to be present in highly dan-

gerous and unstable settings (World Disaster Report 2015). But how do international and national communities

care for these volunteers during and after their volunteer services? This paper draws on literature on civil society

(including volunteering) and empirical research of different types of social enterprises and recent emergency ini-

tiatives within the Red Cross and Red Crescent movement, including references to interviews with local volunteers

in conflict/emergency struck countries. The aim is to nuance and further our understanding of social enterprise

and civil society’s role for people, organizations and socially sustainable communities.

Keywords: Social enterprise, volunteering, humanitarian aid, responsibility, social sustainability
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SYSTEMIC & COMMUNITY-BASEDWATER MANAGEMENT FOR
SUSTAINABLE COMMUNITIES: LESSONS FROM REMOTE

AUSTRALIA

Ms. Melissa Jackson (Cities Research Institute and School of Engineering, Griffith University, Gold Coast, QLD, Australia), Dr. Cara

Beal (Cities Research Institute and School of Engineering, Griffith University, Gold Coast, QLD, Australia), Prof. Rodney Stewart

(Cities Research Institute and School of Engineering, Griffith University, Gold Coast, QLD, Australia), Prof. Kelly Fielding (School of

Communication and Arts, University of Queensland, QLD, Australia)

Equitable, affordable and secure supply of clean water is a key pillar of the sustainable development agenda and

UN Sustainable Development Goals (SDGs). Achieving the SDGs is increasingly associated with a need to shift whole

systems of production and consumption globally. Such transformational shifts however, need to be enacted at the

community scale for long-term change to be sustained. At this scale, community-based processes grounded in local

participation and collaboration between stakeholders is a critical platform for change, and even more critical for

marginalised peoples, such asmany Indigenous people in Australia, Canada or the USwho face significant inequities

in health and wellbeing compared with their Non-Indigenous counterparts. In Australia – Aboriginal and Torres

Strait Islanders are ramping up efforts to empower local communities and improve conditions and opportunities for

sustainable livelihoods through increased participation and control of decisions. However, authentic collaboration

and community partnerships are difficult to implement and sustain in practice in the dominant Western manage-

ment approach to water that relies on linear thinking, narrowly defined problems and compartmentalisation of

issues with limited recourse to communities. In this paper we seek to respond to calls for more research to under-

stand how collaboration works in practice in varying local contexts and cultures. We present preliminary findings

from an ongoing research project working with remote Australian Aboriginal and Torres Strait Island communities

aiming to identify locally-relevant, systemic approaches to manage water supply and demand challenges. Applying

a novel mixed-method approach, Stage 1 involved a combination of practitioner interviews, installation of residen-

tial smart water meters, household surveys and in-depth community interviews to establish a systemic baseline

and story of water in the community. Results showed a highly complex set of factors contributing to unsustainable

and inefficient water supply and management that was unsatisfactory to both community members and service

providers. Factors included: reliance on energy intensive and intermittent or costly sources to meet community

water demand leading to high costs, greenhouse emissions and vulnerability of the community to shocks; lack of

understanding of available alternative water sources; multiple drivers for high residential water use; limited data

availability leading to reactive management responses; low awareness, understanding or concern by community

members of water using practices or alternatives; poor communication, coordination and lack of accountability

between relevant agencies; and lack of skills and knowledge of how to do management differently. Stage 2 drew

heavily on end-use data and participant input in designing a tailored demand management approach as a foun-

dation for ongoing social learning processes. Preliminary findings indicate these strategies on their own have had

impact on water demand and could be effective as a part of an ongoing, comprehensive community education

program, however without a concerted and coordinated effort to overcome institutional barriers and capacity con-

straints to deeper forms of collaboration and partnership with community sustained and sustainable outcomes for

the community more broadly may remain elusive.

KEYWORDS: Systemic approach, community-based, collaboration, sustainable water, sustainable energy, indige-

nous.
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The role of non-party stakeholders in climate compatible
development - a research outline

Mrs. Rebecca Froese (Research Group Climate Change and Security, CEN, University of Hamburg), Prof. Jürgen Scheffran

(University of Hamburg, CLISEC Research Group, CEN), Prof. Janpeter Schilling (Research Group Landuse Conflicts, University of

Koblenz-Landau)

“We need all hands on deck,” stated the former UN Secretary-General Ban Ki-Moon on December 12, 2015, just be-

fore the Paris Agreement was adopted at the final day of the 21st Conference of the Parties to the United Nations

Framework Convention on Climate Change (COP21). In doing so, Ban Ki-moon addressed not only the commitment

of all states but, above all, the many small and large initiatives of subnational and nonstate actors (in the following

called non-party stakeholders) that were no longer marginalized but placed at the center of the Paris agreement.

The launch of the Nonstate Actor Zone for Climate Action (NAZCA), a global platform that gathers and presents the

involvement of businesses, cities, sub-national governments, investors and civil society organizations, has been a

key tool in Lima-Paris Action Agenda and an impetus for the successful adoption of the Paris Agreement. Alongwith

the transformation of climate negotiations from a “regulatory” to a “catalytic and simplified” regime, the emphasis

on the importance of non-party actorswas a clear signal of the need for a bottom-up approach in the negotiation and

implementation of climate strategies. This Paris momentum has been taken up by the Fijian presidency at the latest

COP 23 in Bonnwhere the first open dialogue between parties and non-party stakeholders took place. However, sub-

and nonstate actors are not only playing an important role in the governance of projects and programs initiated by

themselves but also within the implementation of projects that are funded by the states themselves, through e.g.

official development assistance (ODA). As knowledge providers, non-party stakeholders contribute valuable local

knowledge to the projects, form the basis for a successful knowledge transfer within their networks and remain

as a local carrier of newly generated knowledge, especially when international actors withdraw after the end of a

project. These three key functions of knowledge introducers, disseminators and keepers are important conditions

for ensuring the sustainability of climate projects and thus climate compatible development. In addition, non-party

actors have been identified as innovators for future projects with catalytic functions as facilitators of improved

international cooperation. This contribution reviews the role of non-party stakeholders in climate compatible de-

velopment in past development projects and summarizes the research that has been conducted on how particular

roles influence their participation. In addition, it will provide an outline of further research on cooperative or con-

flicting relationships in respective projects in order to investigate how governance structures influence the nature

of participation of non-party stakeholders.

Keywords: non-party stakeholders, sustainable development, international cooperation
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Unconventional on-shore shale gas development in England:
stakeholder perspectives on the Social Licence to Operate

Ms. Charlotte Mummery (University of Hull), Dr. Pauline Deutz (University of Hull), Dr. Ludivine Petetin (University of Cardiff), Dr.

Liam Herringshaw (University of Hull)

Energy security, the economic crisis, dwindling North Sea gas supplies are some of the drivers for the development

of on-shore gas exploration in England. Shale Gas Development, also known as fracking, has become a divisive

issue in recent times with diametrically opposing views of both its economic benefits and environmental risks.

Thus the industry does not appear to have gained a Social Licence to Operate: an implicit contract between the

operator and other stakeholders. Previous work suggests that the trust and acceptance implied by a social licence

to operate can reduce socio-political conflict associated with the activities of companies, typically associated with

extractive industries. This research is investigating stakeholder perspectives on shale gas development in two key

potential areas of exploitation in England, Yorkshire and Lancashire. Methods include semi-structured interviews

with stakeholders including regulators, MPs, operators and residents near potential development sites. Results

suggest that there are very different understandings of the regulatory framework; the public do not accept the

trustworthiness of checks within the regulatory system; while industry consider these excessive. Local authorities

are required to undertake a period of public consultation prior to development, however local residents and NGO’s

feel the standard of engagement is poor and non conciliatory. The image of the industry appears to override the

regime in place to safeguard the public. This raises questions regarding the role of stakeholders and methods used

to engage and include the public in development decisions.

Keywords: Shale gas development, social licence, environmental governance, fracking
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What role for civil society organisations in European research
networks?

Mr. Markus Hametner (Vienna University of Economics and Business), Prof. André Martinuzzi (Vienna University of Economics and

Business)

Collaboration between different actors in research and innovation (R&I) activities has been a cornerstone of EU

research policy, especially in the context of the research framework programmes (FP). In previous FPs, this collab-

oration aspect has mainly focused on universities, research organisations and companies. Recent approaches, such

as by Horizon 2020, call for also involving other societal actors, in particular civil society.

However, while the participation of universities, research organisations and companies in European R&I activities

has already been well researched, the role of Civil Society Organisations (CSOs) is largely unexplored. Against this

background, our study aimed at answering the questions “To what extent did CSOs participate in FP6 and FP7?”,

“In which roles, positions and thematic areas did they participate?”, and “How did they contribute to research and

network performance?”. The methods applied comprise case studies, social network analysis and analysis of pub-

lication output and media presence. The main data source for the study was the European Commission’s E-CORDA

database.

CSOs constitute a heterogeneous group of organisations concerning size, strategic orientation, business model or

funding streams, which makes it challenging to clearly identify them in the FP6 and FP7 research networks. We

therefore developed a typology distinguishing between different types of CSOs based on their target groups and

funding sources.

The findings of our study reveal that CSOs have so far only played a marginal role: although they accounted for 6%

of all participating organisations in FP7, they received only about 1% of the funding. Business-oriented CSOs made

up a large proportion of these shares, while society-oriented CSOs accounted for less than 3% of organisations and

received less than 0.5% of the funding.

CSO participationwas not evenly spread across FP7. While theymainly participated in the “Capacities” programme,

Health- and ICT-related research also constituted important funding sources for CSOs, due to the large budget allo-

cated to these themes. In contrast, CSOs were practically absent from themore excellence- and technology-oriented

parts of FP7, such as the ERC or nanotechnology research.

CSOswere largely characterised by nonrecurring participations, and showed the highest drop-out rate between FP6

and FP7. CSOs consequently did not occupy central positions in the FP networks. They were mainly located in the

periphery and semi-periphery, did not build sub-clusters or bridge gaps, and did not have an important brokerage

function. Removing CSOs from the FPs would have virtually no effect on network morphology. Similarly, CSOs did

not contribute to research performance; on the contrary, we found a significant negative correlation between CSO

participation and publication output.

This pattern ofmarginal CSO contribution to FP-funded projects can be explained by fundamentally different logics:

while FPs are shaped by researchers, focusing on scientific excellence, and the business sector, focusing on profits

and competiveness, CSOs follow a logic of societal impacts. They therefore find it difficult to link up with the highly

competitive and excellence-driven logic of R&I. In addition, since CSOs usually act on a local or regional scale, they

hardly gain added value from participating in EU-wide projects.

Keywords: Civil society organisations, EU framework programme, research impacts, network analysis
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Access and Benefit-Sharing vs. Sustainable Development: Can
we get there?

Ms. Ays Sirakaya (Ghent University and ABS-int)

The over-arching aim of the access and benefit-sharing (ABS) of genetic resources is to enable fair distribution of

benefits between the users (such as universities and biotech companies) and providers (such as biodiversity rich

countries) so as to both open the doors for innovation and create incentives for biodiversity conservation. Likewise,

Target 16 of the Sustainable Development Goal (SDG) 15 also emphasises the importance of ABS for biodiversity con-

servation. Both of these goals are expected to be attained to by the Parties to the Convention on Biological Diversity

and its Nagoya Protocol. So far, there are at least 74 countries with ABS in their laws and policies, 38 countries

with procedures on ABS and 28 countries with access requirements (UEBT 2017). However, the current state of

implementation does not demonstrate mutual trust between the user and provider which is vital to ensure fair dis-

tribution of benefits. Due to this lack of trust the countries tend to overregulate the access to their genetic resources

without taking into account the user perspective, which results in less access and therefore less benefits to share

(UNCTAD 2017,Wynberg and Laird 2018). Moreover, it is not possible to directly spot the link between hownational

laws handle creating incentives for biodiversity conservation bymeans of ABS (Prip and Rosendal 2015). Evidently,

provider countries suffer from a lack of guidancewhich then results in them implementing an ABSmodel that is not

beneficial for them or for the users. Therefore, there is an apparent need for a methodology in regulating mutually-

supportive ABSmodels. The author has looked into over 20 countries’ ABS regulations and identified the commonly

used regulatory mechanisms. This presentation will subject these commonly used regulatory mechanisms, when

forming their national ABS systems, to a multi-criteria analysis. The multi-criteria analysis will take into account

the perspectives of different stakeholders such as academic researchers, industrial users, collections and provider

countries all over the world by means of both a stakeholder survey and in-depth interviews with stakeholder rep-

resentatives. The author will examine to what extent each and every one of these mechanisms are relevant for the

success of international ABS goals and SDG 15. This will be done with the aim of demonstrating that a mutually

supportive ABS system that explicitly takes into account the needs of all stakeholders can aid the decision-makers

in creating incentives for biodiversity conservation and unlocking genetic resources for innovation. Such an ap-

proach will then enable the international ABS system to function, attain to its goals and contribute to sustainable

development.

Keywords: #SustainableDevelopmentGoals, #Goal15, #Biodiversity #NagoyaProtocol, #ABS
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Agro-environmental governance: Challenges and new directions

Prof. Paul Martin (University of New England)

Aim

Many countries have signed on to many different international environmental governance instruments, which

include (for example) the Biodiversity Convention and the Nagoya Protocol, as well as a variety of human (and par-

ticularly Indigenous) peoples’ rights. Traditionally the metagovernance accountability for these instruments has

been very weak, but in more recent times specific metrics have been adopted to evaluation the effectiveness of im-

plementation of international commitments. Examples include the Aichi Targets and the Sustainable Development

Goals, and (for those countries that are signatories) the Arhuus convention standards.

Though objective evaluation of implementation remains under-developed, there are ample indications of a very

large implementation gap between international commitments, local implementation action, and tangible improve-

ments relative to the underlying goals. Implementation of international biodiversity protection and social justice

instruments depends to a very large degree on what happens in landscapes where agriculture is present, and often

where it is the dominating landuse. This is amply illustrated by consideration of the 17 SDGs. The challenges of

agri-environmental governance are very different to the ones that are observed from an urban-centric perspective,

and the solutions that are needed to these challenges need to be tailored to contexts that are ill-understood.

The goal of this research is to explore some of these differences, some of the core challenges of agricultural en-

vironmental and social governance, and some areas of governance innovation that are required to narrow the

implementation gap.

Method

The paper is based on a series of collaborative in-depth investigations undertaken by environmental lawyers in a

number of countries over the last few years. These countries include Australia, Brazil, China and South Africa. The

first round of studies verified amethod of evaluation and some preliminary hypotheses. The second round involved

a detailed ‘case study’ comparision between Australia and Brazil, which is being incrementally expanded to some

other jurisdictions. The third, which is still in progress, is a deeper dive into performance and causes in a number

of countries.

Findings

Though originally based on examination of the Australian agricultural context, the paper takes a multi-country

perspective on the frontline implementation challenges of agri-environmental governance. The paper considers

three levels of analysis

1. the existing and emerging agricultural sustainability challenges, identified by multi-country comparison

2. the significantly changing contexts, identified by examination of existing trends and identifiable contingencies ;

and

3. the diverse opportunities for more effective, efficient and fair governance, identified by examination of scholarly

works and practical experiment.

Conclusions

The paper concludes with specific recommendations for closing the ‘green governance’ gap. In particular, it con-

siders opportunities for

1. Governance technology innovations

2. Governance hybrids and
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3. Meta-governance reforms.

Key words: agricultural governance, biodiversity, justice, reforms
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Application of National Policy at local level: an analyses of
urban solid waste management regulation in Brazil

Dr. Andrea Ventura (Federal University of Bahia), Ms. Fabiano Sandes (Federal University of Bahia), Dr. José Célio Andrade (UFBA)

In 2010, after almost twenty years of negotiations and studies, Brazil published its National Policy on Urban Solid

Waste Management, in support or complementation to the Basic Sanitation Law. Themain objective of this lawwas

to guide the municipal action over its 5.570 municipalities, since these territorialities are responsible for the urban

solid waste management. The inadequate management of the urban solid waste causes environmental, social and

economical problems. Even though, the first determination was that, until 2014, municipalities must to transform

the so-called “lixões” (inappropriate locals utilized as dumping grounds) in sanitary landfills, almost seven years

after this publication, the situation is still critical in Brazil and further negotiations stipulated a new deadline: 2021.

Bahia, the third biggest state in Brazil, is an example of this issue. Studies conducted by the Urban Development

Secretary of Bahia State show that, until 2016, just 5,28% of its municipalities had implemented sanitary landfills.

The aim of this research is to analyze this reality trying to answer the question: how did the municipalities of São

Francisco Hydrographic Bay in Bahia State implement the National Policy on urban solid waste management be-

tween 2013 and 2016? This region comprehends 56 municipalities (13% of the total of Bahia municipalities) and it

is part of one of the most important hydrographic bay in the country. The study was executed through document

analyses, field camp research and interviewswith technicians andmanagements. The results show a strong gap be-

tween the national urban solid waste management law requirements and its compliance by the municipalities. The

urban solid waste continues being disposal in inappropriate locals in a 100% of the 56 municipalities studied, with

huge impact in the environment: soil and water pollution, methane emission with negative contribution to climate

change (without using the potential of biogas to generate energy), health and social negative impacts, etc. None of

the 56 municipalities had been notified or punish by federal or state control in order to solve this issue. Besides

that, there was a complete absence of municipal plans to change its reality. The main cause of this phenomenon is

the lack of technical, administrative and financial capacities of the municipalities to deal with this issue. Very few

municipalities have specific environmental strategies to face the reality. Finally, it is possible to conclude that it is

necessary a complete reformulation of the governance and capacity building process to allow the municipalities to

comply with the 2010 national urban solid waste law until 2021.
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Balancing Public Access, Property Rights and Nature
Conservation: What Role for Conservation Covenants?

Prof. Christopher Rodgers (Newcastle Law School, Newcastle University), Mr. David Grinlinton (Faculty of Law, The University of

Auckland)

Conservation covenants taken over privately owned land have been widely used in some jurisdictions to promote

the protection of precious landscapes, wildlife and natural habitats – for example in Australia, the USA and New

Zealand. The Law Commission has advocated changes in the law in England and Wales to encourage their wider

use. The uses to which this private law instrument has been directed have, however, varied: in some jurisdictions

they have been used primarily to promote environmental and conservation objectives, while in others the focus

has been on securing ‘open space’ agreements that can also foster greater public access to ‘green’ space. This article

argues that conservation covenants can be used to balance both nature conservation and increased public access to

private land, and to provide flexible solutions to prevent and (where necessary)mediate landmanagement conflicts

caused by encouraging greater public recreational access to potentially sensitive landscape and wildlife habitats. It

is also a legal vehicle that can encourage greater public involvement in conservation management on private land.

This paper considers the use made of conservation covenants in three jurisdictions – New Zealand, Scotland, and

England andWales – and illustrates the different role, focus and utility of covenants in each. It presents comparative

research drawing on empirical and doctrinal work undertaken in each of the three jurisdictions in 2017-18. Over

that time a series of semi-structured interviews were undertaken with landowners, and with representatives of the

relevant government and non-governmental bodies that have a direct role in the negotiation, implementation and

ongoing management of conservations covenants over private lands. The paper examines the use of open access

covenants by the QE II National Trust in New Zealand; compares this with their use by the National Trust in England

andWales; and considers the implications for the Law Commission’s proposals to extend the use of covenants more

widely in English Law. It also considers the use of conservation burdens in Scotland. It concludes that recognition

of the important balancing function that conservation covenants can perform is critical if their potential is to be

fully realised.
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Can planned obsolescence be a subject of criminal law?

Dr. emanuele la rosa (Università Mediterranea di Reggio Calabria)

“Planned obsolescence” is the production of goods with uneconomically short useful lives so that custumers will

have to make repeat purchases.

This phenomenon causes damages for consumers, forced to bear the costs of repairs and the continued new pur-

chase of these goods. The planned obsolescence also represents a danger to the environment, both from the point of

view of the non-rational use of natural resources and from the excessive production of waste.

The Motion for a European Parliament resolution “on a longer lifetime for products: benefits for consumers and

companies” (2016/2272) refers to a series of legislative and soft law acts of the European Institutions dedicated to the

issues of sustainable development, environmental protection and a prudent and rational use of natural resources.

Among the goals set is the adoption ofmeasures against planned obsolescence: the Commission is invited to propose

better consumer legal protection and “appropriate dissuasive measures” for producers.

The research aims to verify whether the use of “penalties” can be considered among such dissuasive measures.

The way of criminalization was followed by the French legislature, that in 2016 introduced a new crime in the

Consumer Code (Article 441-2: “The practice of planned obsolescence, which is defined by the use of techniques by

which the person responsible for placing a product on the market aims to deliberately reduce its service life to increase

the replacement rate, is prohibited”).

The use of criminal law undoubtedly has advantages, both in terms of the severity of the repressive response and

in terms of general prevention.

At the same time, this is a problematic option, if we take into account the general principles ruling criminal law. In

particular:

• Principle of strict legality (It’s difficult to provide a precise definition of “planned obsolescence”; in any case

there would be considerable difficulties in judicial assessment)

• Principle of offensiveness (What are the interests offended by planned obsolescence? Is their criminal pro-

tection necessary? Can they be protected with other legal measures?)

The French experience is an interesting test to assess the legitimacy and the effectiveness of the use of criminal law.

The impact of the 2016 reform would appear to be rather limited. Till now there is only two judicial procedure

(against EPSON and APPLE). The real cultural effects of the change in the mentality are controversial. and in any

case they must not be overestimated.

It’s possible that the fear of reputational damage is a stronger deterrent for companies; but this is not sufficient.

We need to test a model of regulation that integrates soft law instruments, commercial law actions (class action)

and administrative controls (imposition – if it’s possible - a minumum useful life for products or giving a minimum

period of availability for spare parts).

Against the planned obsoescence, the possible use of criminal law will have a residual role. The intervention of

criminal law should be limited only to cases of failure of other measures, according to “extrema ratio” principle.

In this perspective, it’s possible to apply the crimes currently provided for consumer protection, such as fraud. The

introduction of a crime of “planned obsolescence”, however, could offer a more complete protection of the various

offended interests (not only those of consumers, but also the environment)

In any case, effective law enforcement can only pass from legal harmonization to a supranational level.
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Case Study Jeans and the Reduction of Chemicals – From Theory
(Environmental Laws Concerning Chemical Use) To Best

Practices

Mrs. Martine Bosman (nyenrode business universiteit), Prof. tineke lambooy (nyenrode business universiteit), Dr. Elif Oral (Mrs.

Assist. Prof. Dr. Elif Oral, Post-doc reTOBB University of Economics and Technology, Ankara), Mr. Bart Jansen (nyenrode business

universiteit), Dr. Arun Sahay (Birla Institute of Management Technology)

The authors assess the challenges and best practices of the global denim and jeans industry to reduce the use of

chemicals. Reference is made to the “Planetary Boundaries” defined by Rockström and Steffen, to point out the

urgency of the problem. First, a literature overview is presented covering the question in which phases of the

production of a pair of jeans in general, the use of chemicals constitutes a risk for people and the environment.

Although there are ample studies discussing the dangers of chemical pollution and waste in this industry, and also

studies on new technological solutions, it became apparent that there are gaps regarding (i) mapping applicable

laws and (ii) assessing managerial practices aimed at complying with these laws and implementing best practices

(eg international self-regulatory standards).

The main research question is therefore: What can be done by the denim and jeans sector to prevent the negative

impacts on people and the environment caused by utilizing chemicals? First, we wish to find out which measures

are imposed by law on denim and jeans companies in regard of using and discharging chemicals. Secondly, we

aim to assess which measures companies take to comply with those laws, which measures go beyond compliance

with the national legal requirements, and in the latter case, whether such measures align with international self-

regulatory norms.

In order to gain a deeper insight in the managerial challenges and successes in practice, we choose to perform

a qualitative inductive case study. We selected a jeans brand that strives to implement high CSR standards. We

developed the product life cycle of one product, a pair of jeans, fabricated by this brand. We identified the sup-

pliers involved, examined the laws that apply to the use of chemicals in their processes (ie Vietnam, Turkey and

the Netherlands), and conducted semi-structured interviews with company managers and employees, and other

stakeholders, to detect the best practices aimed at compliance with those laws and reducing the use and discharge

of chemicals. Most interviews were live, some by skype. We also visited factories, and examined written materials

like manuals, etc. All interviews were transcribed.

In order to produce a comparable analysis of the different quantity and quality of the national legislation, the

implementation activities and the enforcement thereof, we collaborated closely with academics and practitioners

in law in each of the countries involved in the product life cycle.

The findings revealed that the brand, but certainly also its suppliers, designed their processes to go beyond compli-

ance with laws, thereby implementing new and creative solutions, with the ultimate goal to generate zero chemical

waste. We exposed the findings per country, ie the solutions applied by the product life cycle partners in Turkey,

Vietnam and the Netherlands. Such best practices demonstrate that companies can play an important role in pre-

venting local-ecosystems from becoming dysfunctional due to chemical pollution. In the conclusions, general find-

ings are presented, the limitations of the research are discussed, and the opportunities for further study are di-

vulged.

Key words: Product Life Cycle Jeans Chemical Pollution Laws Best Practices
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Communicative law for sustainability: A comparative analysis
of biosphere reserves, national parks and protected areas in
Spain and America (USA, Ecuador, Colombia and Chile)

Dr. Jordi Prades (ASTERISC Communication Research Group. UNIVERSITAT ROVIRA I VIRGILI (URV).), Mr. Francisco Delgado

(INTELLECTIO Social Research and Communication), Mr. Nemo Ortega (CONAF (National Forest Corporation)), Mr. Andrés Plazas

(AMIGOS DE LA MONTAÑA (Friends of the Mountain))

According by the UNESCO, biosphere reserves are exceptional areas for research, long-term monitoring, training,

education and public awareness where local communities can manage its resources and learn for sustainable de-

velopment. There has been a great deal of theoretical research about sustainability since the concept of “sustain-

able development” was publicly displayed in 1987, more than three decades ago. “Originally, sustainability was

about socio-political and socioeconomic regimes that are viable in the long run because they do not overstrain

the environment […] but then the Bruntdland Report introduced the notion of sustainable development based on

the optimistic assumption that sustainability and development go together rather than contradicting each other”

(Friedrichs, 2014:86). Nowadays a gap still remains regarding how sustainable development can be put into prac-

tice and into how it can be reached avoiding natural damages and social unbalances. It is well known that beyond

biosphere reserves there is a range of other legal figures designed for protecting the environment and, at the same

time, developing economic growth, social and even ecological and climate justice: from protected landscapes and

natural areas to national or state parks. Communication plays a key role in terms of creating awareness to imple-

ment sustainability policies. This paper aims to explain how these natural places are socially communicated and,

to some extent, how they are publicly and legally managed in order to integrate interests and avoid social conflicts.

Over a three months research journey in more than twenty natural sites from five countries we compare how this

natural heritage is depicted and communicatively presented, and how environmental and decision making poli-

cies influence governance, public involvement and participation strategies (communicative law). Countries were

mainly selected regarding its number of biosphere reserves as Spain is first in the world (48) and because before

Trump’s Administration the USA had 47 biosphere reserves, while nowadays it has only 30 sites catalogued as such.

Other aspects regarding the countries’ selection processwere linked to economics (Chile is the onlyOECDmember in

South America) and to socio-political issues (neo-constitutionalism in Ecuador and the peace process in Colombia).

To enrich our analysis different management models (from the State to the NGOs) were also taken into account. To

name just a few, visited places in afforementioned countries were, among others, five Biosphere Reserves in Spain

(Terres de l’Ebre andMenorca) Chile (Torres del Paine andAraucarias) andUSA (RockyMountain); five USAnational

and state parks in Colorado and Utah; four protected areas in Ecuador (Cotopaxi volcano National Park, Cuicocha

lake and geo-botanical reserves of Pululahua and Buenaventura); and, finally, the Bogota’s hills in Colombia. Ap-

plied methods were: a) analysis of tourism brands, green labels, leaflets, brochures, signals and maps; b) In-deep

interviews to ten people including politicians, government officials, academics, park rangers, social activists as well

as tourist guides—; and c) Participant observation. Our research shows that some conflicts between public bodies,

private companies and affected communities are found in these areas independently from what figure is chosen to

protect them. We conclude that beyond theoretical approaches biosphere reserves are not always better than na-

tional parks, state parks and other protected areas in order to communicate and put into practice social, economic

and environmental policies for sustainability and for sustainable development.

Keywords: environmental communication, communicative legislation, soft law, biosphere reserves, national parks,

natural protected areas.
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Consumer protection in circular economy

Dr. Wouter Verheyen (Erasmus University Rotterdam), Ms. Josje de Vogel (Erasmus University Rotterdam)

Amodel that is strongly advocated in circular economy literature, is a shift from supply of products to rendering of

services. Evidence in current literature has resulted in ample information regarding sustainable business models,

but questions related to the impact, if any, on the users‘ rights and duties resulting from the implication of circular

economy models, constitute a lacuna. This question mainly rises in the context of consumer protection. Despite

the fact that the Consumer Rights Directive provides a general framework of consumer protection, The Consumer

Sales Directive provides for an enhanced consumer protection in case of sales contracts. A services based business

model could allow to circumvent said protection. Similarly the Consumer Credit Directive provides rules specifically

targeting consumer credit. When the sales price is converted into a service fee, again the question arises whether

an equivalent protection applies.

The main research questions posed in this context is:

• Is the current legal framework adequate to provide the same existing standard of consumer protection to

users in contracts implied by the business models under a circular economy context?

• If not, how could consumer protection be re-designed to reach the current end goals?

The method used to answer this question is twofold:

First, through a literature study we investigate the equivalence of protection in case of services contracts by 1)

investigating whether the substantive rules to the applicable instruments provide the same protection and 2) by as-

sessing towhat extent national courts and the CJEU have expanded Consumer Sales and Consumer Credit legislation

to services contracts.

Second, through empirical studies of circular businesses‘ standard conditions we investigate to what extent such

businesses deviate in practise from the level of protection provided in sales contracts. The study focuses on, on the

one hand, the contractual approaches to the consumers’ after sales rights and obligations in case of damage, respec-

tively his rights and obligations running the service contract and the applicable consumer law protection. On the

other hand, the paper investigates the existence of safeguards against excessive compensation. This investigation

will be based on general terms and conditions of existing companies in this field. For this purpose we performed

two different case studies:

The first case study involves the automotive industry. This industry was selected because the services based model

has been introduced years ago andhas becomemature in the recent years. This chapter investigates the equivalence

of protection for four different types of business models:

• Traditional consumer sales;

• Long term private lease; and

• A sharing economy car co-ownership,with a further distinction between non-for profit and for profit sharing

economy

The second case study is one of the bicycle industry. Three business models will be investigated in this study:

• Traditional consumer sales;

• Long term private lease; and

• Urban short term sharing bike platforms
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Based on this research, policy recommendations will be made for a shift from a sales based to a services based

consumer law. This is beneficial for both consumers and service providers.
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CREATION OF NEW URBAN LAND BY RECLAIMING THE SEA:
THE LEGAL AND POLICY CHALLENGES RELATING TO THE

COLOMBO PORT CITY

Dr. Asanga Gunawansa (University of Moratuwa; and Sri Lanka Law College)

Given the burgeoning need to expand the Central Business District and develop the Western Province of Sri Lanka

as a Megapolis, the Sri Lankan Government in partnership with a Chinese foreign investor is attempting to develop

a state of the art new city by reclaiming the sea. However, this initiative to develop a state of the art modern city

at an investment cost of US$ 1.5 billion has met stiff opposition from politicians, environmentalists, and various

NGO’s claiming to represent public interests. Once unceremoniously and unilaterally suspended by the new coali-

tion government established in December 2015, the project is now, contractually, back on track. However, those

opposed to the project have not given up their determination fight it. Already, a couple of legal actions have been

initiated by public interest groups challenging the project inter alia on the basis that it is environmentally, socially

and economically unviable and has been implemented violating the fundamental rights of certain communities and

also in complete ignorance of the public trust doctrine. In this background, a key aim of this paper is to outline the

tumultuous beginnings of this project due to diverse approaches of successive governments and to do a critique of

the applicable laws and policies to ascertain themerits, if any, of the environmental, social and economic objections

to the project. The paper will outline the salient legal provisions of commercial agreements of the project which

appear to have been misconstrued by those opposed to it and test the merits of the hypothesis that the project was

ultra vires and a threat to national sovereignty. Further, since it is essential that development should be within

the boundaries of sustainability and given that no major sea reclamation project had been carried out in Sri Lanka

prior to the Colombo Port City Project, this paper will also test the validity of several seemingly insurmountable

suggestions that the environmental studies were inadequately carried out and that social and economic impacts

have been ignored when approving the project. Based on such analysis, this paper will endeavour to argue that

despite the opposition it attracts, the Colombo Port City Project is of strategic importance to Sri Lanka and that its

contribution to the social and economic fabric of the country far outweighs the concerns that have been raised

by those opposed to it. The paper will also endeavour to establish the legal validity of the contractual obligations

created under the project agreements and conclude that the Project, after going through much refinement, legally,

politically, economically and environmentally, is now strategically poised to steer the development of Colombo as

a modern sustainable city.

Keywords:Port City, Sri Lanka, Development, Reclamation, Legal and Policy
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Enhancing or restricting: how legal measures can reduce the
underuse of social-cultural landscapes

Dr. Volker Mauerhofer (Meiji University, Tokyo)

Underuse, i.e. the lack of human intervention when it is needed to maintain biological and associated cultural di-

versity (in the sense of the diversity of place-based agricultural practices, skills and historical heritage) has been

identified as main current global sustainability challenge of social-cultural landscapes (Mauerhofer et al., 2018).

This phenomenon is not restricted to single continents but often interrelated among themwith regard to its driving

forces and pressures (so called “telecoupling”). This contribution intends to shed structured legal light on various

situations of problems related to underuse. It applies an inductive and solution-oriented descriptive analysis and

thereby provides a structured framework defining appropriated law-based measures addressing different driving

forces and pressures on multiple geographic and geopolitical levels. Thereby, a general distinction is made be-

tween enhancing and restricting law that in total address behavioral change towards less underuse by implement-

ing framing, enabling, shaping and orienting policies (Schneidewind and Zahrnt, 2014). Wherein enhancing norms

are information-focused and/or economic-incentive-focused, while restricting norms are rule-focused (introducing

prohibitions or instructions). First results show that with regard to underuse on the national and sub-national

geopolitical levels especially enhancing law mainly prevails in order to address its driving forces and pressures.

This will be underpinned by different practical examples from various continents. When it comes to the interrela-

tions on the international level (“telecoupling”), restricting law might be better equipped to address the challenges

of underuse there, especially the international trade as one driving factor. Implications for and perspectives to

related law, in particular of the World Trade Organization, are also discussed in this connection.

Keywords: underuse, regulation, economics, information, strategy
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Forced to cooperation: how supra-national legal frameworks
affect intra-national wild-life conservation borders

Dr. Volker Mauerhofer (Meiji University, Tokyo)

The conservation and sustainable use of commonly accessible natural assets is often effected by lacking coordina-

tion among and within nations. Such conflicts within national and the subnational government levels are often

already mitigated through various coordination rules. Comparative studies in a cross-national context are rare,

within the EU as well as in Austria. This contribution assesses a situation without such rules and where the sub-

national government units are sovereign in their respective legislation and implementation of wildlife law. It in-

tends to show how EU-wildlife-law even forces these units to cooperate, despite their sovereignty and despite the

sovereignty of the EU-Member States related to their internal organization. This will be presented by means of

the assessment of a – realworld – situation in Austria. There, no binding coordination mechanisms are generally

and durably established in the wildlife legislation, neither among subnational units themselves nor regarding their

relationship with the federal level. Each of the nine Austrian provinces respectively has for its territory the sole

competence of nature conservation, hunting and fishery legislation and its implementation, also with regard to the

transposition and administration to the relevant aquis (“EU-28+9”). On the one hand, even the Court of Justice of

the EU emphasizes the sovereignty of the EU-Member States related to their internal organization in terms of dis-

tribution of legislative and administrative powers. On the other hand, EU-law addresses Member States as such

and requires based on effet utile the goals of the EU-Directives including the wildlife relevant Birds Directive and

Habitats Directive to be achieved. The analysis will show based on different transboundary cases regarding habitat

conservation (Art. 6/3-6/4 Habitats Directive) and species conservation (Art. 9 Birds Directive) how the effet utile

influences Member States’ internal organization sovereignty, leading to cooperation duties among yet sovereign

subnational government units. In summary, the contribution provides innovative insights into and perspectives

for the sustainable development of transboundary wildlife law in sovereignty-regional integration contexts.

Keywords: Souvereinity, supranational, wildlife-regulation, transboundary, EU-law
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Institutional-actor relations for sustainable EU business and
financial market law

Ms. Hanna Ahlström (University of Oslo), Dr. David Monciardini (University of Exeter Business School)

Humanity is driving global environmental change to the extent that it is suggested that we have entered a new

geological epoch — the Anthropocene. Viewing sustainable development in the light of humanity having such pro-

found impact on the earth system, there is not only a need to re-think the economic playing field, but the regula-

tory system that governs it. However, existing literature does not provide an in depth account of how regulatory

change comes about. The aim of this paper is to contribute to fill this gap by enhancing our understanding of how

institutional-actors relations shape changes in European Union (EU) sustainable business and financial market law

and regulation. We deploy a polycentric theoretical approach to regulation. This approach enables a better under-

standing of the ways in which the law changes and comes to encourage or require business to embrace particular

values and social norms related to sustainability. We empirically investigate diffusion processes in the context of

European multilevel governance (MLG) structures. In adopting a process tracing methodology, we contribute to a

better understanding of these actors’ influence on sustainable development. We use amix-method approachwhere

a social network analysis (SNA) methodology will be combined with qualitative analysis. Specifically, our research

method combines (a) 2-mode SNA of actors and legislative instruments[1] with (b) a series of semi-structured in-

terviews in order to capture actor influence over EU policies. Our interviews’ focus on different groups of actors

involved in EU-policy making including different kind of international non-governmental organisations, business

networks, European-level unions and largemulti-national corporations. These interview datawill furthermore out-

line the basis for the process tracing method. The SNA will show how EU legislative instruments and International

(and European) business and finance actors and their initiatives are integrated in EU business and financial market

law-making process from a MLG perspective. These results will be triangulated through the qualitative methods.

The process tracing method will furthermore result in increased understanding of causal relationships between

EU legislative instruments and business and finance actors and their initiatives. Hence, this can reveal certain

mechanisms and conditions for actors to exert regulatory influence on the topic of sustainable development. These

findings will enable us to draw conclusions about possible future emergence of actor influence and some possible

pathways for facilitating and governing actor behaviour.

Key words: institutional-actor relations, polycentric regulation, multi-level governance, diffusion of law

Timeline 2018
23-26 April: Interviews in Brussels

May: Transcribing interviews

28 May-10 June: Study trip to University of Exeter (joint analysis with co-author)

12-16 June: ISDRS Conference

July: Incorporate ISDRS feedback and prepare paper for inclusion in PhD midway evaluation submission

August 14: PhD Midway evaluation

August: Incorporate feedback from PhD Midway evaluation related to this paper

November: Finish paper

[1] This analysis will be based on data from previous PhD research by Hanna Ahlström.
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Integrating Sustainability in Governance and Legal Framework
for a Sustainable Builtscape in Kenya: Towards a Global

Approach

Ms. Yvonne Getugi (National Construction Authority), Ms. Ruth Onkangi (National Construction Authority)

In the backdrop of the Bonn Conference in November 2017 and as a signatory to the United Nations Framework

Convention on Climate Change (UNFCCC), Kenya has made laudable advances in the promotion of sustainability

through its government policies and private sector initiatives. In line with its pledge towards sustainable devel-

opment, in July 2017, the Kenyan Ministry of Environment launched the Green Economy Strategy Implementation

Plan (GESIP) 2016-2030which demonstrates a collective effort by GovernmentMinistries, departments and agencies

towards the advancement of the sustainability message. The construction industry is responsible for one third of

Green House Gas (GHG) emissions (UNEP, 2011). This oversized carbon footprint is attributed to the industry’s large

materials’ appetite of which is evidenced in the Kenyan construction industry. The transition to a green economy

and integrating sustainability in sector activities requires not only more dedicated expenditures for sustainability

actions, but also a qualitative shift across government to a consolidated enabling legal framework, so that sustain-

ability interventions are aligned and supported with national policies, plans and priorities. Under this GESIP Plan,

the indicator for the construction industry is the sustainable design, construction andmaintenance of buildings. Its

strategies to achieve the same are through “capacity building of professionals in the industry on integrated green

technologies, development and implementation of certification standards in the industry and ensuring 75% of new

and renovated public and private buildings are green.” Although the Plan recognizes that currently, the economy

suffers from inadequate compliance and weak enforcement of laws and regulations across sectors that restrain

Kenya’s transition to a sustainable economy, it does not highlight tangible solutions to counter the same;

The aim of this paper is to;

1. To evaluate the adequacy of Kenya’s subsidiary legislation to support a transition towards enforceable sus-

tainable construction regulations.

2. To provide an international comparison of the United Kingdom legislation in its implementation of legal

principles of sustainability against the Kenyan model.

3. Tomake policy recommendations and tangible solutions to a robust legal framework that addresses a holistic

overview of sustainability in the Kenyan construction industry.

In review, the paper champions the use and development of subsidiary legislation under existing laws in Kenya to

enforce and promote provisions of sustainability in the construction industry towards meeting the GESIP Plan tar-

gets by 2030 and its global obligations to the UNFCCC Paris Agreement and United Nations Sustainable Development

Goals.

Key words:Kenya, Sustainability, Construction, subsidiary legislation
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Performance sustainability and integrated reporting: empirical
evidence frommandatory and voluntary adoption contexts

Prof. Salvatore Loprevite (University Dante Alighieri of Reggio Calabria), Prof. Bruno Ricca (University of Messina),

Prof. Daniela Rupo (University of Messina)

This paper looks at the topic of regulation of integrated reporting for listed companies, with the aim of contribut-

ing to the debate on the usefulness of introducing a mandatory regime, both from the perspective of integrated

performance sustainability of companies and from that of quality of information for providers of financial capital.

The study is based on an empirical survey carried out on a sample composed of companies operating in territories

where the adoption of integrated reporting is voluntary (Europe) and those operating in a country where adop-

tion is mandatory (South Africa). The survey shows that: a) in voluntary regimes, levels of integrated performance

achieved by companies are higher; b) mandatory regulation produces positive effects on integrated performance

levels in the medium term; c) integrated performance indicators are value relevant, though having different levels

of relevance under the two regimes examined.
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Socio-economic rights, the rule of law and protest in South
Africa

Dr. Abraham Klaasen (North-West University)

Structure:

Context:

The rule of law is an essentially contested concept. However, there is broad consensus as to at least its coremeanings

and basic elements. In the South African context, this paper investigates the application of the thin concept of the

rule of law and the thick or substantive conception of the rule of law.

The South African Constitution is founded on the supremacy of the rule of law. The Constitution furthermore holds

that everyone has the right to have access to adequate housing, health care services, sufficient food and water and

social security.

However, despite the constitutional guarantee to social security, millions of South Africans still live in poverty. Frus-

tration with the status quo has led tomass protest with South Africa being dubbed the “protest capital of the world”.

In some instances, these protests are accompanied by violence where forced road blockages, land occupations and

the burning and destruction of property, both state and privately owned occur. Reasons for the protest include de-

mands for housing, poor service delivery, including water and sanitation, the lack of consultation and corruption.

South African citizens are therefore demanding their constitutional rights but resort to violence tomake their voices

heard. A measurement for the rule of law in a country is to what extent agents have confidence in and abide by the

rules of society. In South Africa the conundrum is therefore, citizens are demanding their constitutional rights but

are violating one of the core principles of the Constitution, respect for the rule of law.

Goal:

This paper investigates whether the traditional methods of promoting the rule of law could be utilized in South

Africa.

Methods:

The study comprises a critical review of relevant legislation and an examination of case law, electronic sources,

textbooks and academic articles. However, the study relies heavily on South Africa‘s unique circumstances and the

South African Constitution is used as the main guideline.

Two traditional approaches for strengthening the rule of law are investigated. The institutional approach and the

neocultural interventionists approach are discussed and their impact on the rule of law in South Africa is investi-

gated.

Findings:

This study finds that the institutional approach has contributed significantly to promoting the rule of law in South

Africa. Courts have consistently held state actors constitutionally honest. However, despite calls to the contrary,

further strengthening of the rule of law cannot be found in institutions, such as the courts. The necessity for all

actors to have confidence in and abide by the rule of law requires an interventionists approach. This call for the

establishment of a law culture among the everyday users of the law: “culture” must change so that it perpetuates a

readiness to turn to the law and legal institutions for solutions to conflict. However, such a culture change cannot

happen in isolation, an aggressive socio-economic upliftment drive must be concurrently launched. This requires

the establishment of decent living conditions for as many people as possible as a prerequisite for fostering the rule

of law. Although legal institutions, including the courts have a role to play, this is a task that need to be shared by

the widest possible alliances of actors, including the state and state institutions, private and civil society.
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Sustainable use of Indigenous Ecological Knowledge: A Case
Study for Implementing the Nagoya Protocol

Prof. Natalie Stoianoff (University of Technology Sydney)

Sustainable development focuses on social and human, natural and economic factors. By recognising and protect-

ing Indigenous ecological knowledge each of these factors is addressed. What has become evident in recent times

is the improvement to Australia’s natural environment when an holistic approach to natural resource management

is adopted incorporating Indigenous ecological knowledge.[1] What also must be recognised is that, for Indigenous

peoples, land and knowledge are inherently connected and access to traditional lands is an important aspect of

cultural expression and well-being. Consequently, through a legal framework of recognition and protection of

Indigenous ecological knowledge, the sharing of benefits from such knowledge can promote the achievement of

economic self-sufficiency for those Indigenous communities.[2] The Garuwanga[3] Project is about finding the best

legal structure of governance for Indigenous Australians to manage their traditional knowledge and culture and

enable Australia to comply with the Nagoya Protocol.[4] The aim is to provide the communities with a path to sus-

tainable development and capacity building. Australia is a signatory to the international Nagoya Protocol, which

calls for countries to put in place two main measures: (i) ensuring that prior informed consent of Indigenous com-

munities is obtained for access to their traditional knowledge, more specifically Indigenous ecological knowledge,

and (ii) that fair and equitable benefit-sharing mechanisms are agreed upon for the use of that knowledge, keeping

in mind community laws and procedures as well as customary use and exchange. By way of background, Australia

has been grappling with how to protect Indigenous ecological knowledge and culture for more than 40 years. Many

Australian government programs recognise that Indigenous communities hold knowledge critical to the conserva-

tion of biological diversity and natural resource management. In research commissioned for the NSW Office of

Environment and Heritage in 2013, the UTS-based Indigenous Knowledge Forum proposed a legislative ‘Competent

Authority’ framework for Recognising and Protecting Aboriginal Knowledge AssociatedwithNatural ResourceMan-

agement. The Authority would provide the governance framework for administering a legal regime covering the

creation, maintenance and protection of community knowledge databases. This project addresses concerns over

the form, independence and funding of such an Authority, as well as local Indigenous representation, by facilitat-

ing Aboriginal Community engagement in identifying, evaluating and recommending an appropriate Competent

Authority legal structure.

Most competent authorities around the world are government based organisations or departments, however, Abo-

riginal communities have expressed great concern about such institutions having any form of control over their

traditional knowledge. Accordingly, what is unique about the Garuwanga Project is the proposal for a competent

authority that is independent of government. This paper will report on the governance model proposed by the

Garuwanga Project in its Discussion Paper together with the outcomes of the consultations with Aboriginal commu-

nities across Australia.

[1] Commonwealth of Australia (2013). Caring for Our Country – Outcomes 2008-2013, 21, 31, 36-37, 39.

[2] Natalie P. Stoianoff, ‘Ensuring a Sustainable Future Through Recognizing and Protecting Indigenous Ecological

Knowledge’, in V. Mauerhofer (ed.), Legal Aspects of Sustainable Development, Springer International, 2016, 109.

[3] Dharawal language for ‘Dreaming Cycle’.

[4] Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from their

Utilization adopted by the Conference of the Parties to the Convention on Biological Diversity at its tenth meeting on
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29 October 2010 in Nagoya, Japan, entered into force on 12 October 2014.
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The politics of ambivalence: Resource nationalism and
sustainability in Philippine and Indonesian mining

Dr. Weena Gera (University of the Philippines Cebu)

The resurgence of the practice of resource nationalism, specifically the growing reassertion of nation states for con-

trol over natural resources within their jurisdictions, spurred widespread discussion on its recent character, the

diversity of its contemporary forms, and its drivers and motivations across contexts. A prevailing debate revolves

around dominant assumptions of resource nationalism as primarily an antagonism between governments and for-

eign corporate interests, versus arguments on the mutual benefits it facilitates for both. Other recent literature

points to the need to understand the construction of resource nationalism and its multi-faceted nature, particularly

among developing countries, to grasp its reality and implications in the context of complex global concerns. A key

question that remains largely unexplored is whether specific applications of resource nationalism translate to sus-

tainable development. This study aims to contribute to these discussions by examining the logic behind the recent

stance of the Philippine and Indonesian governments toward resource nationalism over their mineral resources.

It provides a nuanced analysis of the character, underlying motivations, and key strategies and tools, to enforce

protectionist policies, and ultimately analyses their implications on sustainability of mining. The Philippines and

Indonesia, two of the leading global suppliers of minerals and ores and hosts of large-scale mining industries, were

ranked by the Canadian think tank Fraser Institute as among the ten worst governments in the world in its Annual

Survey of Mining Companies 2016 and 2017 Policy Perception Index. Investors indicated increased concern over

uncertainties regarding environmental regulations on protected areas, disputed land claims, and new revenue-

sharing requirements in both countries, perceived by the industry as debilitating for mining investments. This has

been welcomed by many anti-mining advocates who view the policy as the needed challenge against neoliberal

norms traditionally governing mining regimes, toward nation-building and environmental protection. Yet, there

is a prevailing scepticism against this policy stance as a calculated populist strategy designed to project a national-

ist ideology, yet devoid of traction in the context of entrenched patrimonial political structures in both countries.

The study examines the countries’ respective legal frameworks, policy directives and enforcements, including min-

ing concessions and negotiation agreements made by governments with their mining industries. It argues that the

resource nationalism agenda of the Philippines and Indonesia are driven primarily by capitalist interests predomi-

nating the states to acquire leverage over rent and capture large shares of industry profits. Packaged to be protective

of national patrimony and environmentally responsive, resource nationalism in both countries is governed mainly

in economic terms. These would translate to erratic policy shifts (i.e. arbitrary executive orders) and enforcements,

which betray an intention to maintain and expand foreign mining investments. The resulting terrain of legal am-

bivalence proves to be an expedient political strategy that provided an allowance for different legal instruments to

be used in contract agreements that may deviate from the fundamental laws governing the mining industry. This

legal ambivalence fragments intergovernmental allocation of regulatory authorities, complicates monitoring sys-

tems, and deters corporate accountability. All these undermine the provisions for sustainability in both countries’

mining laws, demonstrating prevailing inconsistencies in the outcomes of resource nationalism with sustainable

development. The study ultimately poses practical implications for restructuring the international legal order in

mining investments capable of regulating rent-seeking resource nationalism from compromising sustainable de-

velopment.
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Towards ‘collaborative regulation’ in international law in order
to meet transnational societal concerns? Insights from the

evolution of the Business & Human Rights regime

Prof. Karin Buhmann (Copenhagen Business School)

Proposing a new theoretical approach to international law-making that relates to transnational global concerns

which require private non-state actor participation for their solution, this paper considers the inclusive multi-

stakeholder based process that led to the emergent UN-based Business and Human Rights (BHR) regime. Taking

a socio-legal approach to communicative and discursive aspects of regulation and taking inspiration from legal dis-

course studies, the paper identifies the communicative and negotiative elements of the process towards the BHR

regime and analyse them to draw out insights for future processes of transnational regulation of global or local

sustainability concerns. This leads to the formulation of a process of collaborative rule-making within an interna-

tional law context. The paper develops a model for collaborative regulation to help deliver a ‘compliance pull’ that

international law professor Thomas Franck in the 1990s argued is paramount for international law-making in the

absence of strong enforcement institutions.

After several failed efforts at international regulation of business responsibilities for human rights, a BHR regime

finally emerged with the UN Human Rights Council’s ‘welcoming’ in 2008 of the United Nations (UN) Framework

on Business and Human Rights, confirmed by the Human Rights Council’s adoption in 2011 of the UN Guiding Prin-

ciples on BHR (UNGPs). The UN Framework and UNGPs broke ground not only though having become developed

and accepted within the normally state-centred UN context, but also by explicitly involving the private sector in

several capacities: the private sectors was included along with other non-state actors in the evolution of the new

set of norms in a manner that recognised companies as potential bearers of responsibilities, and the process led to

recognition of an explicit role of private companies in regard to human rights (even if so far on a soft-law basis).

The paper argues that the lessons of the multi-stakeholder regulatory process towards the current BHR regime

that was successful in generating support for a new international soft law guidance in a field that had previously

been highly controversial offers insights for future international law-making to regulate transnational concerns.

Such concerns may relate to societal impacts in regards to natural or human resources, climate change, or other

challenges for sustainable balancing of economic and non-economic practices and needs. Based on an empirical

analysis of documents produced and submitted as part of the regulatory process, the paper identifies strengths

and weaknesses of the regulatory process that took place under the mandate as Special Representative of the UN

Secretary-General on BHR (held for the two terms 2005-2008 and 2008-2011 by professor John Ruggie). The paper de-

scribes how the process that resulted in the BHR regime can be argued to exemplify a reintroduction and reassertion

of the role of the UN as an international organisation that is a relevant regulator for transnational sustainability-

related concerns, as well as renovation of its regulatory role, expanding it to include private non-state actors and

simultaneously reminding states of the own Duty to Protect at the horizontal level between firms and individuals.

The paper concludes the analysis by developing recommendations for future multi-stakeholder regulatory pro-

cesses under international organisations like the UN. The overall theoretical contribution aims to feed into a process

of updating international law-making to respond to the increasing role and influence of non-state actors that act

and cause impacts beyond the borders of nation states.
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Uncertainty in environmental risk assessment and
management: case studies of the application of the

precautionary principle in Portugal

Prof. Vasco Gonçalves (ISCTEISCTE-Instituto Universitário de LisboaINSTITUTO UNIVERSITÁRIO DE LISBOA)

The application of the precautionary principle in the assessment and management of uncertain and potentially

serious risks to environment or to public health has shown some ambiguity in the interpretation of the concept of

precaution, insufficient knowledge of the potential effects of activities that may cause risk and lack of mechanisms

and operational frameworks to support decisions.

The role of the decision-maker becomes more difficult due to the diversity of situations, the lack of precise regula-

tions and themultiple interests involved (environmental, economic and social), in a context of uncertainty. In court

disputes, in particular, judges find it difficult to conduct analyzes based on facts originating in branches of science

other than legal science.

Therefore, the conditions of application of the precautionary principle have been strongly conditioned by factors

such as the objectives of decision-makers, their attitudes towards risk and the rules and decision criteria they use,

hindering the functioning of administrative justice and generating discretion, ambiguity and unpredictability in the

decision process.

This study intends to clarify how the precautionary principle has been interpreted and applied by the courts in

Portugal in the analysis of conflicts associated with the existence of uncertain risks to the environment or to public

health.

It is also intended to contribute to the debate on when and how to apply precautionary measures towards sustain-

ability and to improve their implementation conditions.

To this end, a recent set of ten relevant court cases is considered in areas involving environmental risks (waste

incineration, high voltage power lines, dam and wind farm construction) and the application of the precautionary

principle. The decisions of the courts and their reasons in the different judicial bodies are analyzed. This is a first

systematic analysis of legal proceedings in Portugal on the issue.

In order to evaluate the degree of consistency of the courts’ decisions in relation to comparable risks and their pro-

portionality with respect to the severity of risks, a theoretical framework was developed based on three attributes:

level of seriousness of risk, level of evidence required, level of severity of precautionary measures.

Different positions among courts were observed, with contradictory arguments in the same case or in similar cases.

The existing risks are admitted but with different levels of seriousness, requiring different levels of evidence and

giving priority to different interests. When advocating the application of precaution in its strongest version the

courts consider it necessary to revert the burden of proof to the entities responsible for the risk activity. The courts

do not refer to the case-law of the Court of Justice of the European Union, thus assuming their autonomy in applying

the precautionary principle.

The results obtained in this study lead to the conclusion that, in order to counteract the lack of clear and insufficient

information on existing uncertainties, leading to the perception of different levels of seriousness of risks and to con-

tradictory decisions, more explicit legal requirements and criteria would be desirable for the analysis of uncertain

risks and the balancing of interests in different areas of activity and also for the proportionality of the decisions.

In this context, it would be very important for the courts to have the technical support of high quality scientific

expertise in the analysis of environmental and economic information.
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Urban plots - Legal and conceptual framework

Dr. Alexandra Ribeiro (UTAD)

Considering the rise in new urban plots and this new interest in this kind of urban agriculture in Portugal and

worldwide, what, in fact, are the new urban plots? How and why did they appear? We found this concept is used

indistinctlywhether referring to traditional urban plots (a.k.agardens) or to the new generation of urban plots. How

can they be distinguished? What is its legal and conceptual framework? How can they contribute to sustainable

development goals? With this growing interest in urban plots, urban agriculture increases and a new paradigm

of development emerges based on the concepts of sustainable development. The methodology to respond to our

questions is a synthesis of the literature reviewing the international history of urban gardens framework to allow

for the comparison of different case studies of urban plots in distinct geographical. This will support the build of

a conceptual contexts across the globe, with the aim of understanding their contribution to sustainable develop-

ment and how the respective legal context played (or not) a relevant role. From the analysis of urban plots case

studies in different geographical contexts, it becomes evident that they often constitute complementary sources of

food security and income, whereas there’s an increase of social, physical and psychological wellbeing attached to

these collective experiences. Urban households use these spaces to grow fresh and healthy food along with the

opportunity of achieving relaxing moments, doing outdoor light exercise and attaining inter-personal interaction

and social integration. Hence, urban plots appear to play an important role in the promotion of health, social in-

clusion, civic participation and sustainable living practices. The contributions to environmental sustainability are

evidenced by the good farming practices being adopted, such as wastewater re-utilization, solid waste reduction,

soil quality improvement, reutilization and raising population awareness to the importance of the environment

and ecological issues. The role of urban plots in social cohesion is also noticeable by the evidence that collective

urban plots experiences promote inter-personal interaction, facilitate integration of newcomers and help raising

the sense of community and neighborhood. They also appear to help linking economic and other dimensions of sus-

tainability by providing households and communities the opportunity to value food variety and food safety along

with the cost and effort of producing food in an environmentally-sound way. In this sense, organic urban plots are

a model of enhancement of the quality of life of its users, contributing significantly in making people feel happier,

changing and improving their habits. The new generation of urban plots is not distinguished from the traditional

urban gardens by their size, legitimation or geography, but by the motivation and wellbeing that they can bring to

growers. In this paper, we will develop a conceptual framework to compare different urban plots regarding their

contribution to the sustainable development goals and to discuss how legal framework can be adjusted to help the

implementation of public and local policies that promote sustainable development strategies in cities, by scaling-up

this small-scale and bottom-up experiences.

Keywords: Urban plots, legal framework, urban agriculture, sustainable development
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What are we missing? The neglected social component of the EU
Nitrates Directive.

Ms. Arianna Musacchio (University of Pavia), Ms. Viviana Re (University of Pavia), Prof. Elisa Sacchi (University of Pavia)

In Europe the Nitrates Directive (ND) was issued in 1991 with the aim of preventing nitrates from agricultural

sources polluting surface water and groundwater. However, in EU-27 countries, most groundwater monitoring sta-

tions do not show an appreciable decreasing trend of nitrate concentrations. Such general stability can be due to

both the characteristics of the local hydrogeological systems, which can affect their natural recovery time, as well

as to the socio-economic features of the region concerned by the application of the environmental regulations. This

contribution aims at identifying the key components of the social context which are able to hamper or to facilitate

the achievement of the objectives set by the application of the ND at regional scale. In the highly impacted Lom-

bardy plain, in northern Italy, nitrate concentration trends for the period 2006-2016 were evaluated. Subsequently,

as proposed by the new socio-hydrogeological approach, a social network analysis was carried out using a partic-

ipative method, permitting to obtain both qualitative and quantitative data on the relevant stakeholders involved

in the studied issue and on their relationships. Finally, the regional legal framework was reviewed and compared

to the social network data. In the study area the lack of significant trends in most of the analysed wells confirms an

overall stability of nitrates concentrations, while the magnitudes of trends confirm the limited decrease in contam-

ination levels. Undoubtedly several characteristics of the governance framework and some perceptive constraints,

not taken into account in the application at the regional scale of the ND, undermine its effectiveness. In partic-

ular, (1) a poor efficacy in communicating good practices despite a high effort by authorities and trade unions,

(2) the weakness of the relationships between the actors of the agricultural sector and the institutional ones, (3)

the relevance of actors linked to the industrial sector acting on a local scale in the decision-making processes of

farmers, (4) the scant perception by farmers and breeders of the ND’s environmental value. Thanks to the mixed

quantitative-qualitative approach, insights onmore effective communication tools, to strengthen the flow of advice

and the connection between local authorities and actors, and a list of stakeholderswhose role should be empowered

were obtained. In conclusion, the case study of the Lombardy plain exemplifies how site-specific social traits can

influence the achievement of the goals set out in the environmental European directives, although their assessment

is not currently required. In socio-environmental sciences, the evaluation of the perceptions and behaviours of in-

dividual (or groups of) stakeholders is commonly suggested; however, the integration of a socio-relational analysis

permits to point out the emerging obstacles and opportunities, resulting from the interaction among the parties

involved.

Keywords: European Union Directives, nitrates, socio-hydrogeology, social network, contamination
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African Repository, the Way to Share African Knowledge?

Dr. Margareth Gfrerer (Education Strategy Center)

Background context: Knowledge society is a term associated with the Western Society. In literature no information

could have been found that Knowledge Society refers to indigenous knowledge from traditional societies in

developing countries. Justification of the research: The UNESCO (2005) definition of Knowledge Society as “[E]very

society has its own knowledge assets. It is therefore necessary to work towards connecting the forms of knowledge

that societies already possess and the new forms of development, acquisition and spread of knowledge valued by

the knowledge economy model” allows to widen the view and to incorporate the indigenous knowledge available

in societies for generations and to build on that for further developments within traditional societies. Aim: This

research will explore how national repositories in African countries could be aggregated towards an African

Repository that represents all African countries and knowledge from various peoples in their local languages as

well as in international languages that Africans with different cultural backgrounds can have access to this specific

knowledge. Methods/Approach: This research is designed as a qualitative research based on a literature study and

discussions with academics from around the globe in order to find an answer to the research question: How can

Africans develop their societies and economies based on indigenous knowledge towards an African Knowledge

Society. The research will bend the arrow from knowledge as public good to knowledge as capital/asset of people

and peoples and stretch further to knowledge transformation from purpose into means. The structure of the

paper will commence in Chapter 1 with a clarification of an African Knowledge Society. Findings/results: Chapter

2 will discuss the value of an African Repository to store the African indigenous knowledge and its management

towards sustainability. Chapter 3 will focus on the accessibility of African indigenous knowledge for Africans and

non-Africans stored in the African Repository. Conclusion: The final chapter will conclude with the value of an

African Repository for African peoples and the global society.

Keywords: African Repository, African Knowledge Society, indigenous Knowledge
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DISEASE ASSESSMENT AND MODELLING FOR SUSTAINABLE
PRODUCTION AS A PROSPECTIVE MEASURE OF CASHEW IN

GUINEA-BISSAU

Dr. Filipa Monteiro (Universidade de Lisboa/ Faculdade de Ciências/ cE3c, Centre for Ecology, Evolution and Environmental Changes

& Linking Landscape, Environment, Agriculture and Food (LEAF), Instituto Superior de Agronomia (ISA)), Dr. Luís Catarino

(Universidade de Lisboa/ Faculdade de Ciências/ cE3c, Centre for Ecology, Evolution and Environmental Changes), Dr. Aladje Baldé

(Instituto Piaget da Guiné-Bissau/Campus de Antula/Bissau/ Guiné-Bissau), Dr. Maria Cristina Duarte (Universidade de Lisboa/

Faculdade de Ciências/ cE3c, Centre for Ecology, Evolution and Environmental Changes), Dr. Andreia Figueiredo (Universidade de

Lisboa/Faculdade de Ciências/Biosystems and Integrative Sciences Institute (BioISI)), Dr. Inês Diniz (Universidade de Lisboa/

Faculdade de Ciências/ cE3c, Centre for Ecology, Evolution and Environmental Changes & Centro de Investigação das Ferrugens do

Cafeeiro (CIFC), Instituto Superior de Agronomia (ISA)), Ms. Ana Rita Pena (Universidade de Lisboa/ Faculdade de Ciências/ cE3c,

Centre for Ecology, Evolution and Environmental Changes), Dr. Mónica Sebastiana (Universidade de Lisboa/Faculdade de

Ciências/Biosystems and Integrative Sciences Institute (BioISI)), Prof. Rui Figueira (Universidade de Lisboa/ Instituto Superior de

Agronomia), Dr. Dora Batista (Universidade de Lisboa/ Faculdade de Ciências/ cE3c, Centre for Ecology, Evolution and

Environmental Changes & Linking Landscape, Environment, Agriculture and Food (LEAF), Instituto Superior de Agronomia (ISA) &

CIFC/ISA), Prof. Maria Manuel Romeiras (Universidade de Lisboa/ Faculdade de Ciências/ cE3c, Centre for Ecology, Evolution and

Environmental Changes & Linking Landscape, Environment, Agriculture and Food (LEAF), Instituto Superior de Agronomia (ISA))

A mosaic of traditional agriculture and extensive plantations of cash crops, which alter the natural ecosystems,

characterize agricultural landscapes in West Africa. Cashew (Anacardium occidentale L.) is a tropical tree native to

South America, currently cultivated in most tropical countries in the world. Among the main cashew production

areas, West Africa accounted alone for 45% of the worldwide production of cashew nuts in 2015. Particularly, in

Guinea-Bissau, cashew represents more than 90% of country exports, involving 85% of the rural population. How-

ever, little is known about the effects of the extensive implementation of cashew plantations, which dominates

agricultural landscapes in Guinea-Bissau. Also, as an introduced crop and being outside of its center of diversity,

emerging infectious diseases can arise and cause tremendous production losses, with devastating social and eco-

nomic implications. Climate change will increase uncertainty in the production of many crops in tropical countries,

including many developing countries where these crops may form an important basis of the gross domestic prod-

uct. Limited information is available on climate-change impact on tropical crops, and future projections are mostly

based on modeling studies.

Here, we present a multidisciplinary approach to determine: 1) phytosanitary status of cashew orchards; 2) assess

incidence and severity of cashew diseases in different eco-geographic conditions; 3) identify pathogens using NGS

technology from field surveys; 4) and perform a spatial-temporal modeling of potential foci of diseases outbreaks.

Using a two ecogeographically dissimilar regions in GB, cashew orchards will be sampled for metagenomics ap-

proach, field work for in field incidence and severity of fungal diseases will be pursued. Also statistical and geosta-

tistical methods based on Generalized Linear Models or MixedModels of ecological and environmental data to infer

disease spread scenarios will be further pursued to design control strategies.

Our work provides an experimental approach along with a modeling perspective that will enable to assess disease

occurrence in cashew plantations, and prospect their potential of dissemination as result of climate change.

The ultimate goal is to identify and discriminate the disease causal pathogens, aiming at obtaining tools to help

design effective strategies for disease control and thus promote the sustainable production of cashew inWest Africa

Region.
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Sustainable Aspects on Global Tourism – Consumption and
Communication of Safari Lodging in South Africa

Dr. Johanna Fernholm (Stockholm University, Stockholm Business School)

The last two decades, the frequency of international travel has doubled globally and few industries have prospered

more than the tourism sector. However, the growth of global tourism has been considered problematic in terms of

sustainability, especially as many vulnerable regions and communities are affected negatively by its consequences.

The share of global tourism has increased for African destinations the last decades. Among these, South Africa has

become themost popular destination since the end of the apartheid regime in themid-1990s, and the tourism sector

continues to grow. The aim of the study is to explore the incentives and manifestations of sustainability in global

tourism, primarily through the consumption and communication of sustainable aspects in safari lodging and tours

in private game reserves in South Africa. Moreover, the study’s empirical data, including observations and inter-

views, will shed new light on the incentives for stakeholders in the tourism sector to engage in and communicate

sustainable practices. In the present sub study the research questions to be answered in order to fulfil the aim, are

focused on how ‘responsible travel’ can be manifested in tourism at safari lodges in South Africa, and for whom

sustainable tourism is a responsibility. In a coming sub study in situ in South Africa, focus will be on how safari

lodges in South Africa do marketing themselves in order to be perceived as sustainable, and how safari lodges in

private game reserves are cooperating with local communities. The study is using an interpretative approach. The

empirical data is gathered through participant observations. In this sub study, data has been collected in situ in

Sweden, mainly during an educational program in ‘responsible travel’ offered by the NGO network Schyst Resande.

Background data has also been gathered at seminars and workshops on South Africa, globalization, politics and

tourism; promotion events of South African safari lodges; as well as fundraising events of philanthropic founda-

tions with activities in Southern Africa. In response to the unsustainable concerns of tourism, a development of

sustainable, eco- or alternative tourism have emerged since the Bruntland Commission’s report on sustainable de-

velopment. Sustainable tourism is defined as meeting the needs of the present tourists and local host communities

and regions, while protecting and enhancing opportunities for the future. It is highly relevant to study tourism

in South Africa from a sustainability perspective. The South African government was relatively early in 2002, at

the year of the World Summit on Sustainable Development (WSSD) in Johannesburg, to introduce a manual on re-

sponsible tourism for the tourism sector. Furthermore, several internationally wellknown luxury safari lodges are

situated in private game reserves in South Africa, and some of these work in close relationship with local communi-

ties. However, more empirical research is needed to understand how these relationships are negotiated, managed

and communicated. Results from this study indicates there is a distinct focus in sustainable tourism to encourage

consumers to promote fair working conditions, to be thrifty in their water and energy consumption, as well as to

show respect for local values and customs. Concluding, consumers are adviced to consume local products and ser-

vices in order to promote consumption at the site in order to enrich local communities and contribute to solving

problems.

Keywords: sustainable tourism, responsible travel
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Urban Agriculture for Food and Nutrition Security and Income
Generation: Two impact studies from Maputo and Cape Town

Ms. Nicole Paganini (Humboldt Universität zu Berlin), Ms. Anja Schelchen (Humboldt Universität zu Berlin, Centre for Rural

Development), Prof. Razack Karriem (University of the Western Cape), Mr. Erik Engel (Humboldt Universität zu Berlin), Dr. Karin

Fiege (Humboldt Universität zu Berlin, Centre for Rural Development)

The international community set the goal “Zero Hunger” as one priority in its global commitment of achieving

the Sustainable Development Goals by 2030. Southern Africa is the most rapidly urbanized region in the world;

especially the urban informal areas are growing. Cities are emerging fast but economically highly unequal and

access to enough as well as safe and healthy food remains a challenge. In this context, urban agriculture has been a

popular response in contributing to income generation as well as to Food and Nutrition Security and has come into

the focus of scientific research.

This research raises the question of the impact of Urban Agriculture related to Food and Nutrition Security and

possible income for farmers in the disadvantaged urban communities in Cape Town and Maputo.

To tackle this question, a representative household survey with urban famers in Maputo has been conducted. In

Cape Town a household survey with special focus on small scale and market garden production shows up urban

agriculture activities in different townships. The results of both surveys provide a picture of differences and com-

monalities between the two cities.

Results show, that Urban Agriculture in Maputo is one important income source for households practicing UA,

mostly by elder household members and women. Four out of five farmers indicated that agriculture is their main

income source on household level. Production is mainly focused on few crops so diversity still remains weak. One

major reason is to gain a quick income rather than producing own food. This is accompanied by a limited access to

inputs and a weak knowledge adoption of more sustainable practices.

Compared to Cape Town, 90% of Cape Flat population are considered as food insecure, on backyard level Urban

Agriculture has no impact on food security within the townships but for around 2/3 of the backyard gardeners the

produce can contribute to their households (cost saving / nutrition diversity). Just few market gardeners achieve

with their Urban Agriculture economic sustainability. Diversity and knowledge adaption of sustainable practices is

therefore more widespread.

Even if two realities are found in both cities – a comparative analysis allows to draw up recommendations about the

role of Urban Agriculture, especially applying urban adapted Good Agricultural Practices or Organic Agriculture

techniques and its contributions to households welfare and to foster the scientific research in this area.

Keywords: Urban Agriculture, Food Security, Cape Town, Maputo
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When customary rights and environmental rights clash: how
the South African legal system sometimes fail to recognise the

complexities of customary law systems

Prof. Elmien du Plessis (North-West University)

The Dwesa-Cwebe communities in the Eastern Cape of South Africa enjoyed customary rights of access to marine

resources in a nature reserve over a long period of time, which access was taken away during Apartheid with

the forced removals from the reserve land. Over the years various legislation governed the reserve, and in 2000 it

finally declared the area a no take zone, making it an offence to fishwithout a permit. Various communitymembers

continued their customary practice, unaware of the new legislation, andwas subsequently arrested. Parallel to this,

the community successfully claimed their land back. Charged in terms of National Environmental legislation for

illegally fishing, the community members entered a plea of not guilty, stating that their community and the land is

governed in according to customary lawwhich does permit the sustainable use ofmarine resources in the particular

area, and that the statutory regulation did not extinguish their customary right of access to marine resources. This

paper, using this case study as an example, want to explore the complexities of legal plurality, where regulations

clash with customary law, with specific focus on common pool resources like marine resources. The methodology

will be a desktop study of legal material pertaining to how the courts deal with the issue of customary law when

it comes to common pool resources. This is valuable, as customary law is a source of law in South Africa, but our

courts are ill equipped with incorporating customary law and the underlying normative system into the formal

legal arena.

Keywords:

Commons, property law, customary law, South Africa, marine resources
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