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Editors’ Preface
The European Roundtable for Sustainable Consumption and Production ERSCP is one of Europe's most remarkable conferences in its field and has
taken place periodically since 1994. ERSCPs favour discussions about the key
issues in sustainable consumption and production, the exchange of thoughts,
knowledge, experiences and SCP proposals and the creation of a European
(also worldwide) community of research and practice in sustainable
consumption and production. The main goal of the ERSCPs is to encourage
discussion amongst stakeholders involved in sustainable consumption and
production: businesses, public institutions, universities, institutes and
research centres, NGOs, SMEs, professional associations, decision-makers, etc.
The 19th European Roundtable for Sustainable Consumption and Production
Conference was held in Barcelona, from 15 to 18 October2019. It was organised
by the Institute for Sustainability Science and Technology of the Universitat
Politècnica de Catalunya - BarcelonaTech in cooperation with the ERSCP
Society.
Participants from almost 40 different countries contributed their work to the
conference. Different parallel events took place during the event, such as the
‘Circular Design Conference’; the ‘European Network for Research, Good
practice and Innovation fur Sustainable Energy - ENERGISE’; a discussion
session on Sustainable Consumption and Care held by the ‘Sustainable
Consumption Research and Action Initiative – SCORAI Europe’ and a PhD day.
The 19th ERSCP encouraged event sustainability among its participants and
took action to organise a sustainable conference through diverse initiatives,
such as proposing a voluntary CO2 compensation programme, promoting a
zero-waste conference event, and fostering specific sustainable consumption
practices.
19th ERSCP conference proceedings are organised in a ‘Book of abstract’ and
a ‘Book of full papers’; the latter, consisting of two volumes. Respectively, 196
abstracts and 110 full papers are included. Each book and each volume has a
separate ISBN number. The proceedings will be available for conference
delegates and ERSCP members in digital format.
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Abstract
Circular economy proponents often argue that products should be designed to last long, be fit for circular (re-)
production flows, and be offered through circular services. While this is essential for bringing about a transition to
a circular economy, changes in consumption are equally important. Transitioning from linear consumption
processes (i.e. buying new products, using, and disposing of them as trash) to circular consumption processes (i.e.
obtaining pre-used products, using, and passing them on to others) can however be challenging for people.
Renting, borrowing, trading and other circular paths of consumption commonly require more time, effort and
planning than linear paths of consumption. In order to make it more preferable for people to circulate products
from consumer to consumer, products and services should be designed to make circularity convenient and
desirable in everyday life. Such design processes require an in-depth understanding of people’s consumption
processes. Yet, the available support to explore what circular consumption processes entail for people in everyday
life is insufficient. Therefore, this paper introduces a tool for charting circular consumption journeys, which can
support the development of products and services fit for circularity. This tool was developed during 2016-2019 in
an iterative process in which the tool was tested by industry representatives and design students. In parallel with
these activities, a team of researchers continuously developed and refined the tool based on gained insights. The
tool aids designers and other agents to chart people’s consumption processes step-by-step, with a focus on
people’s activities, actions, decisions and experiences. By charting circular consumption journeys, insight can be
gained regarding critical hinders that may keep people from engaging in circular consumption. Moreover, it will
unveil consumption-related challenges that should be addressed when designing circular products and services.
Overall, the tool can aid organisations to both increase their understanding of circular consumption processes and to
explore opportunities to develop products and services for a circular economy.

Keywords: Circular Consumption, Design tool, Circular Design, Consumption processes, Circular Economy
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Abstract

This paper starts by exploring the role of design in circular economy and presents an overview of
circular design strategies published in the literature; the state of the art is that they tend to focus on
product to the detriment of services; they overlook the materials and energy efficiency; and they do
not include the social dimension of sustainability in line with a conceptualization of circular economy
that focuses on ecological renewal and reduction of finite resource use. In order to overcome these
shortfalls, a new tool, “CE Designer”, was developed in the context of the Knowledge Alliance on
Product-Service Development towards Circular Economy and Sustainability in Higher Education
(KATCH_e). This is a 3-year EU funded project that was launched in January 2017 and is part of the
ERASMUS+ programme of Knowledge Alliances, aiming to address the challenge of reinforcing the
skills and competences in the field of product-service development for the circular economy and
sustainability, with a particular focus on the construction and furniture sectors. In this context, a set of
training materials and practical tools was developed and implemented in Portugal, Spain, Austria and
Denmark, in the contexts of higher education institutions, company-oriented courses and in-company
projects. The “CE Designer” checklists are a semi-quantitative tool for prioritization, assessment and
idea finding of circular solutions for product and/or service (re)design. They are organized according
to eight strategies that address the most relevant issues a design team needs to consider in the
development process of new products or services to support the transition to a more circular and
sustainable society. The stages of the “Value Hill” as proposed by Achterberg et al. (2016) provide the
framework to organise the eight strategies. The use of the “CE Designer” starts with a prioritization of
the most promising design strategies for a given situation; next, a semi-quantitative evaluation of a
reference product or service, according to a number of criteria within the chosen circular design
strategies, allows for (i) establishing its circularity and sustainability profile and (ii) identifying
immediate improvement ideas and opportunities for a new product or product-service combination.
Undergoing a second evaluation of a new solution, allows for a comparison with the reference product
or product-service and an easy visualization of the results achieved.
Keywords: Circular Economy, Circular Design, Tools, Strategies, Practice
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Abstract
With the rise, in recent years, of user-generated content and openly available knowledge, many design
tools and methods on sustainability and Circular Economy have been developed and self-published
online by practitioners and educators. In addition, there are many resources (e.g. policies, reports, tools,
etc.) published by non- and intra- governmental organisations with the purpose of promoting
sustainable practices and facilitating education for sustainability. While the number of openly available
resources rises, these resources often remain out of sight due to the lack of proper documentation and
indexing. As part of Circular Design: Learning for Innovative Design for Sustainability (L4IDS)
Erasmus+ Knowledge Alliance project, universities, SMEs and design centres from four European
regions (i.e. Ireland, Catalunya, the Netherlands and Sweden) have collaborated to develop an Open
Educational Resource (OER) Database. This database serves to document and categorise readilyavailable resources to address this gap. The purpose of the database is to act as a bridge between online
resources and practitioners, design educators and researchers, enabling them to find and utilise
available tools and methods for both educational and practitioner purposes.
For this purpose, the team initially conducted desk research to find available resources online. A
categorisation strategy was suggested based on the other outcomes of the project (i.e. Circular Design
Internships for undergraduate students and Professional Development Courses for professionals). The
list of resources was then added to, and the categorisations revised, based on feedback and input from
the entire project team. OERs were categorised under four main themes - (1) First-timers, (2)
Practitioners, (3) Businesses, Services and Policies, and
(4) Design Education – and 16 sub-themes. The database was then incorporated and trialled through
four consecutive Circular Design Internships in partner countries as well as through the Professional
Development Course conducted in Ireland revealing the strengths as well as limitations of the database
in undergraduate design education, professional development and self-learning. This paper presents the
development process of the OER Database and its implementation in two different learning
programmes. In addition, several gaps in readily- available online resources were identified to promote
the future development of freely accessible educational materials by design educators in Europe and
beyond. The OER database has the potential to contribute to the dissemination of accessible, readilyavailable educational tools for sustainability and Circular Economy, and to facilitate collaboration
among design educators through open knowledge sharing.
Keywords: Design Education for Sustainability, Circular Economy, Open Educational Resources,
Circular Design, professional development
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Abstract
The main problem with wasting polymers is the negative environmental impact they create when
compared to the reduced amount of time they are used. Currently, polymers are the best materials for
packaging and transportation purposes. They are light, inexpensive, easily malleable, strong, resistant
to environmental changes and very durable. All these good features allowed plastic to replace other
traditional options with less environmental impact, such as wood, paper, cardboard or glass.
Thermoplastics demand will continue to grow through the years; therefore, recycling assumes itself as a
possibility that has to be increasingly implemented. Furniture is a promising product to combine with
recycled thermoplastics. Its long life creates a perfect contrast to the common short-term use of many
thermoplastic products. To promote and disseminate the importance of implementing recycled plastic
products, it is necessary to design objects that meet the current needs of consumers. This objective is
difficult to achieve since in today's society, the availability of recycled material is limited, its
processing has some constraints, and most of the products obtained are not appealing to consumers. In
the Master Program of Product and Industrial Design of University of Porto, in the curricular units of
project design, and product and industrial design, students are encouraged to develop products taking
into account issues related to sustainability and eco-design. The other curricular units of the master
degree contribute to the projects in progress, providing and criticizing the choices made by students
considering the lectures given. After completing the project, students have the possibility to develop in
their dissertations the products, aiming at their industrialization, with or without industrial partners.
This communication presents the project developed by one of the students, with the support of the
workshops of the two Faculties that teach the master degree. After several brainstorming sessions, it
was decided that a sitting stool would be the furniture to be designed and developed. The stool is one
of the simplest and oldest forms of portable human support. The object involves all the physical and
mechanical challenges, since it must support an average human body weight. In addition, given the
average dimensions, it is easy to make a real scale prototype. All the development stages of the sitting
tripod stool that was conceived using thermoplastic waste are presented. The manufacturing methods
were implemented at an experimental level. They may be considered craftsmanship actions and had no
focus towards mass-production. The stool has a recycled HDPE seat and threaded solid beech wooden
legs. The flat surface promotes its use as a side or small table besides seating. However, when several
artefacts are seen together, they invite the user in joining them to create diverse combinations or
patterns. The stool seat achieved an attractive and unique colour pattern that evokes curiosity about the
material origin, thus, it promotes and raises awareness of the benefits of implementing recycled
thermoplastics in furniture design.
Keywords: Design, HDPE, Furniture, Recycling, Thermoplastics
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Abstract
To combat global warming, the chemical industry needs to find ways to reduce its carbon footprint. One
way this can be done is by industrial symbiosis (usage of the waste of one industry for the feedstock of
another). A prime example feedstock for the chemical industry is steel mill gas, due to its relatively high
CO and CO2 content, allowing production of carbon based chemicals such as methanol or polymers.
The steel industry alone is responsible for roughly 6.2% of total global CO2 emissions and in Europe
there are many steel producers in close proximity to chemical producers. If a chemical producer is to use
steel mill gas as a feedstock, he will need to purchase it from the steel producer. Therefore, knowledge
of the economic value of these gases is particularly important information regarding the viability of such
a novel chemical process. A method is presented for the estimation of the value of steel mill gases on a
temporal basis, depending on the amount of steel mill gas being utilized by the steel production plant for
different purposes. Data was obtained from several steel plants in Europe and a model data set
developed representing the steel mill gas from an average European steel plant. This data describes the
three outflows of the steel mill gas, which are to a heating unit, to a power plant for electricity
generation, or to the flare stack. The value of the steel mill gas was determined by evaluating the cost to
replace the gas through other means and is dependent on how much gas is used for each of these three
purposes at a specific time. Furthermore, storage solutions for steel mill gas are also investigated, in
order to save steel mill gas on site that would otherwise be flared, potentially lowering its cost for the
chemical producer. A sensitivity analysis on cost variation for different sizes of storage based on
temporal flaring data is presented. The effective economic value of steel mill gases and other industrial
waste gases is extremely useful information. As the gases often contain high CO/CO2 content, they can
be utilized as feedstocks for a wide range of processes requiring carbon. Production of such valuable
chemicals from CO and CO2 is much more likely to be adopted by industry if it is economically viable
and cheaper than current, fossil fuel based solutions. The method used by this model could also easily be
extended to determine the value of flue gases from other industrial plants.
Keywords: Industrial, Symbiosis, TEA, Steel, Economic
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Abstract
Cities are currently facing a number of sustainability challenges that demand short- and long-term
solutions. In this context, policymakers are dealing with a myriad of sustainability-related concepts and
approaches, which demands time and resources to enable their implementation and realization. Two
major hot topics are the circular economy and the Sustainable Development Goals (SDGs). With the
aim of meeting sustainability targets, cities are starting to promote a wide variety of circular economy
initiatives. These cover different urban target areas, namely infrastructure, social consumption,
industries and businesses, and urban planning. However, given that cities have limited financial
resources available, prioritizing action areas is essential. Thus, how could a city prioritize circular
economy strategies that assist in approaching urban SDGs? This study aims to present a preliminary
framework that helps cities identify the main SDG indicators to be measured to prioritize certain circular
economy strategies. To do so, we will first identify current sustainability goals pursued by cities
worldwide in order to get an overview of the main concerns, objectives and indicators used in local
agendas. An in-depth analysis of existing circular economy plans and visions will also help to detect
what cities conceive as circular economy strategies. We will then conduct a theoretical and critical
assessment of the interlinkages among SDGs and circular economy strategies. This will shed light on
the potential benefits and drawbacks of implementing certain circular economy strategies on particular
SDGs. These connections will be used to generate a list of potential indicators for a sustainable circular
economy in cities. Ultimately, this analysis will define a comprehensive framework with indicators and
tools for prioritizing circular economy strategies in cities. This critical approach would be of relevance
to simplify the monitoring efforts for local policymakers.
Keywords: Circular Economy, Cities, Sustainability, Prioritization, Indicators
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KATCH_e: Training materials and tools for circular economy in practice
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Abstract
KATCH_e is a knowledge alliance between research centres, universities and companies to build
competences in the field of product-service development for the circular economy and sustainability. This
ERASMUS + funded project comprises eleven partners from Portugal, Spain, Austria and Denmark
engaged in advancing knowledge and experiences in the transition from a linear economy to a circular and
more sustainable economy with a special focus in the construction and furniture sectors. There is
nowadays a myriad of training courses, books, manuals, standards, reports, tools and all sorts of resources
related to circular economy. Therefore, one of the main challenges for the consortium was to bring
novelty to what is already available and this was achieved through (i) the systemizing of existing, disperse
knowledge, keeping in mind the applicability in Higher Education study programmes and in companies,
together with the target sectors; and (ii) the development of new contents and tools where gaps existed.
The approach followed is framed by the understanding of circular economy in KATCH_e: “Circular
economy is a system that is restorative and regenerative by intention and design, which supports
ecosystem functioning and human well-being with the aim of accomplishing sustainable development. It
replaces the end-of-life concept with closing, slowing and narrowing the resource flows in production,
distribution and consumption processes, extracting economical value and usefulness of materials,
equipment and goods for the longest possible time, in cycles energized by renewable sources. It is enabled
by design, innovation, new business and organizational models and responsible production and
consumption”. Following this understanding, eight theoretical modules and seven practical tools have been
developed, according to a framework organized in four main areas: (1) Basic knowledge (provided by the
“Introduction to the CE” theoretical module and the “KATCH-Up Board game”); (2) The business
approach, required for the success of new, more circular and sustainable products or product-service
combinations (“Business models” and “Value Chains” modules,
complemented by the “CE Strategist” and the “CE Value Chains” tools); (3) a third area dedicated to
product and product-service system design (with three modules, “Processes and Materials, “Design and
development and “Radical innovation and collaborative design processes” and two tools, “CE Designer”
and “Circular Economy Journey Map”); and (4) a support area for assessment and communication
(“modules Life cycle perspective” and ”Communication” in circular economy (supported by two tools:
“CE Analyst” and “KATCHing Carbon”). This paper presents the foundations and characteristics of these
innovative, multidisciplinary training materials and tools, as well as preliminary experiences in relation to
their testing, both in-classroom and in company environments, and with the support of a wide
stakeholder`s network.
Keywords: Circular Economy, Circular Design, Tools, Training Materials, Higher Education
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Will Consumers be Attracted to Eco-friendly Packaging the Way Manufacturers
Want to? An Investigation of Packaged Food Products in an Emerging Market
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Abstract

Global concern for pollution from plastic packaging has been growing. In practice, 40 per cent of all
plastic is used to produce packaging for consumer goods, which is used once and discarded (Goldsberry,
2018). Given the huge volume of global plastic production at 300 million tons a year, single-use plastic
packaging has posed a massive threat to the environment. The good news is that there are initiatives
around the world to reduce the production and consumption of single-use plastic (Earthday, 2018).
Businesses are under increasing pressures not only from consumers but also from governments and
investors to phase out single-use plastic (United Nations, 2018). Food manufacturers such as Unilever and
Nestle are setting reduction goals and facilitating the use of more eco-friendly packaging for their
products (United Nations, 2018). However, whether or not consumers welcome eco-friendly packaging
the way manufacturers want to is still unclear. It is not sure whether or not consumers perceive ecofriendly packaging the way it is intended to; and whether or not consumers are willing to pay for ecofriendly packaging. We explore consumer insights relating to eco-friendly packaging to answer these
research questions. The selected product is packaged foods and the research context is Vietnam as an
emerging market experiencing rapid changes towards more convenient consumption patterns.
We used sequential mixed methods with qualitative and quantitative data collection methods. In the first
phase, qualitative study was conducted, using six focus groups, to collect preliminary insights about
consumer perceptions of eco-friendly packaging applied for packaged foods. Findings were used to
develop choice-based conjoint analysis embedded in a self-administered online survey in the second
phase. Demographic data was also collected to explore the relationship with willingness to pay with
regard to eco-friendly packaging. There were 308 usable responses. In addition to conjoint analysis, ttests and analysis of variance statistical techniques were used to analyse data.
Our research shows that consumers focus on the market appealing characteristics of packaging. Market
appeal of eco-friendly packaging in consumers’ perceptions is a critical factor influencing the success of
eco-friendly packaged food products. Market appeal is expressed by consumers by three dimensions,
namely, physical graphic design, protective performance and price. In terms of physical design of the
package, consumers expect colourful attractive graphical design to be applied for packaged food products.
Visual attraction is therefore a critical factor to enhance market appeal of eco-friendly packaging.
Consumers also highly value a package which can prolong the shelf-life of the product. Most consumers
expect the price of eco-friendly packaging to be more or less equivalent to conventional plastic
packaging, though some are willing to pay more.
We propose consumer-initiated development of eco-friendly packaging to enhance market appeal for
packaged food products. Given a gap between how packaging is intended by industry and actually
perceived by consumers, the research findings will help businesses to decide features of an eco-friendly
package to maximise adoption in the marketplace. Furthermore, the research findings demonstrate how to
use demographic segmentation to identify potential eco-friendly consumer segments in an emerging
market.
Keywords: Eco-friendly packaging, Packaged food products, Market appeal, Consumers, Emerging
markets
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Abstract
Food waste reduction is a priority area in the EU circular economy (CE) action plan (2015). The action
plan aims to prevent increased resource scarcity and help avoid environmental damages induced by
resource extraction and disposal. In parallel, the Sustainable Development Goals (SDGs) address food
waste and loss (FWL) with the goal of halving food waste in retail and consumption, and decreasing the
losses along the supply chain (SDG 12.3). Food systems, however, are vital to meet several SDGs,
including the goals related to hunger (SDG 2), water (SDG 6), climate (SDG 13) and land use (SDG 15).
Given the growing public health burden and the increasing environmental degradation induced by food
systems, resource efficiency must increase to meet both the objectives of the CE action plan and the
interrelated SDGs. Proposed strategies to increase resource efficiency of food systems include not only
reducing FWL, but also increasing agricultural productivity and shifting toward more plant-based diets.
Among these, dietary changes have shown significant potential to decrease resource intensity and are
increasingly addressed as an important part of sustainable food systems. Yet, dietary changes have not
gotten any broader political promotion. In support of the SDGs and the CE action plan, Germany adopted
a new national strategy to reduce FWL, ensuring the continuous research on FWL. However, studies on
environmental benefits of dietary changes or other resource efficiency measures are lagging behind, in
particular at country level. To address this, we will investigate land footprint of German food
consumption under different scenarios of dietary changes and reduced FWL, and thus, assess the potential
changes in footprint. Dietary changes imply a more healthy and plant-based diet. Therefore, we will 1)
assess the current land footprint of German food consumption, 2) assess how changes in product demand,
reflecting a more healthy diet, change the footprints of German food consumption, and 3) assess the
theoretical potential of FWL reduction to decrease the food consumption footprint. The results will
provide an assessment of footprints resulting from changes in German consumer behaviour in relation to
food waste generation and product choices, as well as interactions between the two. Based on this, we aim
to give recommendations for a more resource-efficient and circular food system to policy-makers and
industry. Its findings could help industry and policy-makers prioritize among measures to decrease the net
land footprint of the food system.

Keywords: Environmental sustainability, Circular Economy design, Resource-efficient food
systems, Food waste, Diets
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Abstract
Food waste prevention has gained greater relevance on the political agenda over the last decade.
However, the involvement of municipal actors in pushing the issue forward has been
comparatively limited. Based on the cases of the German cities of Munich and Cologne, this
paper examines the possible approaches to prevent food waste at the municipal level and their
relevance on the local agenda. It first proposes a definition of local food waste prevention
policies and presents an overview of options for municipal actors. Based on the analysis of own
interview data and secondary sources, it then applies Kingdon's Multiple Streams Framework to
gain insights on the agenda-setting processes in the two cities concerning the issue. The results
suggest that policy entrepreneurs, a strategic framing, and networking with other political levels
favour the rise of food waste prevention on the local agenda. The main hindering factors identified
are problem load and budgetary constraints, as well as the lack of strong political interest groups
and a perceived spatial mismatch between problem and solutions. The findings provide starting
points for (i) the further investigation of the so far under-researched potentials and limitations of
municipal food waste prevention as well as for (ii) local (network) activities which strengthen
food waste prevention on the level of municipalities.

Keywords: Food Waste, Waste Prevention, Municipalities, Policy, Agenda Setting
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Abstract
The status of current consumption is unsustainable as the rate of human consumption is higher than the
capacity of Biosystems to renew. Unsustainability of food consumption severely affects one’s day-today life and health; country’s economy; welfare of society and capacity of environment w.r.t source
and sink. The literature suggests that the issues of unsustainable food consumption cover challenges of
both over-consumption and under- consumption. A young democracy like South Africa which is
attempting to address impacts of historical injustices, food insecurity is a priority for the government.
Ironically, food wastage is also very high in the country. This contradictory context makes it pertinent
to prioritise discussions in the area of sustainable food consumption. Literature in this area suggests
that consumption is not entirely individualistic process and government policies can direct the
sustainable food consumption effectively. Hence, the paper examines the sustainable food
consumption in South Africa; explain its background, characteristics, issues and journey so far to
identify prospects and to establish agenda for government policies. This is a review-based paper which
examines the theoretical literature in the area of sustainable food consumption and government
policies and establishes importance and scope of government policies. It also investigates contextual
literature on the sustainable food consumption, food insecurity and wastage in South Africa. The paper
summarises and synthesises key insights emerging from the review after critical analysis. It further
explores government policy initiatives through the framework given by Reisch, Eberle and Lorek,
(2013). The paper clearly identifies that under- and over- consumptions are two poles of unsustainable
consumption in South Africa and both demands equal and urgent attention of policy makers. It
highlights that no single intervention is going to be enough or effective in handling these two extreme
poles of consumption. A strong policy has to have coherent, integrated mix of various categories of
interventions. The findings also indicate that there is a need for active and involved policy
interventions. Being a young democracy, the process of establishing sustainable consumption policy
frameworks and instruments is still taking shape in South Africa and the policy makers have flexibility
to learn from the experiences of world economies and leapfrog. Moreover, the paper also stresses that
the policy interventions which are developed respecting contextual background, food systems and
current practices; considering integrative and interdependent nature of food system have more chances
of success in managing two poles of sustainable consumption.

Keywords: Sustainable Food Consumption, South Africa, Government Policy, Food Insecurity, Food
Waste
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Towards Sustainable Foodstuff Pricing – Internalizing External Costs of
Agricultural Production
With the UN’s Sustainable Development Goals in mind the severe environmental degradation caused by
today’s industrial agriculture must be reduced drastically. Transforming the consumers’ behaviour
towards sustainable dietary choices is one auspicious approach. Consumers are currently misled towards
demand of inadequately priced, environmentally damaging foodstuff by an insufficient or absent
internalization of external environmental costs and thereby distorted market prices. Therefore, we design
a transdisciplinary framework that translates ecological damage into economic impact following the
polluter-pays-principle: we calculate market-price surcharges for different food categories which
account for their external effects and also distinguish between different agricultural production systems.
Life cycle assessment (LCA) from cradle to farmgate is used to adjust producer prices regarding foods’
negative impact caused by the key indicators greenhouse gas emissions, energy use and nitrogen
surpluses. Emission data for 11 relevant food groups of plant and animal origin is therefore identified.
We then conduct a meta-analysis based on 40 primary sources referring to the environmental difference
between organic and conventional farming practices regarding the key impact indicators to differentiate
emissions of food categories even further. After evaluating reasonable damage cost factors these are
then weighted with the previously quantified emission data for each food category. Lastly, the
calculated external costs are put into relation with the foods’ current market prices resulting in necessary
surcharge of each examined product. Using this framework on the case study of Germany, results show
significant differences between the food categories: while organic produce should be an average of 42%
more expensive, effects of conventional production resulted in an average surcharge of 129%. Plant
based organic food appears to be the currently most reasonably priced group with a calculated average
surcharge of only 6%, whereas animal based conventional foods should be on average 94% (milk) to
196% (ruminants) more expensive. Generally, it is apparent that market prices for animal originated
foods are significantly more distorted than those of plant-based foods with meats being the least
adequately priced products on the market. Overall, these results display the vastly varying gaps between
current market prices and the true costs of different food categories supporting the notion of a severely
distorted current market situation. When environmental damage arising from food production is
internalized into the market price by using our framework the consequential undistorted market design
will – following prevailing economic theories – lead consumers towards demand of reasonably priced,
environmentally beneficial foodstuff building more sustainable consumption patterns. Supply will adapt
to the changed demand, eventually reducing agricultural resource use and environmental pollution and
designing a much more sustainable production landscape. Therefore, the economic activity of correcting
market prices with adequate and category-specific external costs can pose a real chance to achieving the
SDGs and likewise increasing overall welfare. As the free market develops within the boundaries of
economic policies our approach can also be of use for policy makers to develop an internalisation of
environmental damage costs to not only follow international legislative standards but also integrate
reasonable environmental perspectives.
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Abstract
This paper explores the complex relations between practices and uses eating as an example to explore
how it can be analysed as part of a broader network of food practices embedded in other daily routines.
Using insights of social practice theory, this study proposes an analytical framework that includes
different forms of connections between practices and how a change in one practice might reconfigure
the whole network of food practices. Our framework contains elements, complexes, bundles, nexuses of
practices and the context that shapes the network of practices. We show how integrative practices such
as eating - encompassing different materials, meanings and competences - are directly connected in
complexes according to criteria of sequentially and co-dependency to shopping, cooking and storing
practices. That connection is different from bundles, referring to practices that compete for attention and
priority across time and/or space with others e.g. eating shares/compete with work, leisure or childcare
practices. In addition, we consider how practices are connected with other daily routines via mobility
practices, which form a nexus between different daily practices such as food shopping and bringing kids
to school. Our framework proposes that the dynamic of the network of practices includes all those
relations, which are shaped and influenced by a broader context, involving global trends, social norms,
and cultural specificities. The analytical framework can be used for empirical analyses of existing
networks of practices as well as of changes in social practices that have occurred in the past. It helps to
understand the complexity of changing single food practices (as e.g. buying organic food, eating less or
no meat) as being part of networks of practices. Since in the sustainability or health discourse change of
food practices are often addressed in a rather simplified way, it aims at enhancing a comprehensive
understanding of influencing factors and interactions. The paper presents insights on how changing
elements of one practice might re-craft the whole network of directly and indirectly connected practices
– an approach that can also be used in other fields beyond food studies.

Keywords: Food Practices, Social Practice Approach, Connections Between Practices, Network of
Practices.
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Abstract
The current global food system, from production to consumption, is estimated to contribute to 30% of
global greenhouse gas emissions, to use 70% of available fresh water, and to cause up to 80% of
deforestation. With increasing income and wealth, our eating habits have shifted towards diets that are
high in animal-based products and have high-sugar content, resulting in overconsumption of calories
and protein. These changes are contributing to increasing rates of obesity and non-communicable
diseases, such as diabetes, cancer, and cardiovascular disease. Projected increases in population and
income are expected to exacerbate health and environmental burdens. Thus, it is crucial to understand
how to shift towards dietary patterns that are nutritionally-balanced and reduce environmental impacts.
Many studies have assessed the environmental impacts of food consumption in various countries and
regions, but have been mostly focused in Europe. Impacts have been evaluated based on a snapshot of
food consumption, i.e. on a day, month or year basis. As people’s dietary patterns can change over time,
it is important to understand historical and current food consumption to determine which factors reduce
environmental impacts. Thus, the purpose of this research is to evaluate the changes in Ontarians’ food
consumption, nutritional profile, and carbon footprint of dietary patterns over 10 years. We formulated
representative dietary patterns by considering actual food intake data for up to 10,000 Ontarian residents
from the Government of Canada’s 2004 and 2015 Canadian Community Health Survey. We used Life
Cycle Assessment to quantify environmental impacts of the dietary patterns, from production to
consumption. We also considered food waste along the food supply chain. Preliminary findings show
that Ontarians are shifting from red meat to chicken and fish, and are consuming more dark-green
vegetables and fresh fruits and less food products with high-level sugar content, such as sweets, soft
drinks, and alcoholic beverages. These changes have resulted in small reductions in the carbon footprint
of most dietary patterns, but more drastic dietary shifts are needed to reduce the carbon footprint of
dietary patterns. Because Ontarians are not eating a nutritionally-balanced diet, we also present the
carbon footprint of nutritionally-balanced representative dietary patterns based on Canada’s Food Guide
and the Harvard Healthy Eating Plate. This research could be helpful to inform: i) decision-makers,
government bodies, and nutritionists to find new strategies to shift food consumption towards low
carbon-intensive food choices; ii) agriculture policy-makers for optimizing natural resource use; iii)
food businesses to promote food products high in nutrients and low in carbon footprint; and iv)
consumers on how to reduce their carbon footprint while achieving nutritionallybalanced diet. Further
work is needed in three main areas to have a holistic understanding on sustainable food consumption
and production: 1) understanding societal factors that have resulted in the changes in main food
categories, 2) identifying barriers in reducing food waste along food supply chain, and 3) assessing other
environmental impacts, such as water footprint and biodiversity loss.
Keywords: Food consumption, Carbon footprint, Life cycle assessment, Nutrition, Sustainable diets
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Underlying sustainability in weblogs about food topics: Classification and
evaluation of food-related Ewom generators
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Abstract
The present world has led consumers to become increasingly concerned about the environment. Such
concerns have also begun to be displayed in their decisions and behaviours, with individuals
increasingly interested in acquiring environmentally friendly products. Besides that, the arrival of the
Internet has altered the traditional consumption patterns of individuals and the way in which they
interacted and searched for information years ago. Nowadays, online platforms, generally known as
web 2.0, are usual websites where consumers read reviews from other consumers before making a final
decision. Considering both issues together, it has been observed that research on eWOM and
sustainable consumption is on initial phases and needs more attention, for instance, by evaluating the
interaction between eWOM and sustainable consumption on food products. Following this vein, the
present study aims at determining the tone in the content of the food-related eWOM, and, if a sustainable
food- related eWOM emerges as relevant, shaping its weight on the Internet. For that purpose, it was
conducted a survey study with a total sample of 428 authors of food-related blogs/videoblogs.
Afterwards, once executed a cluster analysis, three differentiated groups were highlighted, namely
conservative savers, gourmets, and greens. Anyway, a subsequent ANOVA test considering the
variables of cluster membership and centrality levels indicated that greens just as much as conservative
savers and gourmets show the same power of influence on the Web 2.0. Taking all together, these
results have revealed information of great importance that reflects in implications for businesses and
professionals.

Keywords: Sustainable e WOM, Food Topics, Weblogs/video-Blogs, Cluster Analysis, Centrality
Analysis
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Innovative approaches in education for sustainable
development
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Methodological proposals for a sustainable consumption in the initial training of
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Abstract
The 2030 Agenda for Sustainable Development United Nations (UN, 2015), the World Scientists’
Warning to Humanity: A Second Notice (2017) and the recent Katowice Climate Change Conference
COP24 in Poland (2018) have stressed the need for humanity to move towards more sustainable
consumption patterns.
The education should be considered as a key tool to promote the reflection, inspire new consumption
habits to encourage significant changes in the useful resources.
The challenge is to identify the teaching methods in higher education that could bring about these
changes in the students, future professionals, and train them in sustainability competencies. The role of
education is essential to promote reflection and inspire consumption habits that induce relevant changes
on lifestyle. In this sense, the initial training of teachers is a key issue; they will be a reference for
society and those responsible for the school training of future professionals. Because of this, a project of
teaching innovation for sustainable consumption was carried out in the training of primary school
teachers.
This contribution presents a comparative study conducted in three Spanish universities. The University
of Seville (US), the University of Cádiz (UCA) and the International University of Catalonia (UIC)
have integrated this project in Didactic of experimental sciences and Environmental education. Each
university has used different active methodologies with the aim of helping to change students'
consumption habits towards more sustainable consumption and to develop competencies in
sustainability in initial teacher training: Problem-Based Learning (PBL), Project-Oriented Learning
(POL) and a cross-disciplinary workshop.
They set out to analyse the appropriateness of different transforming methodologies promoting the
integration of ESD, mainly in aspects related to consumption habits and sustainability competencies.
To explore the approaches to change these aspects, an empirical study was carried out by using a
quantitative methodology for data collection, which were collected by two instruments: individual
footprint to measure the change in students' consumption habits before and after the project and Likert
scale about sustainability competencies to measure the final level of acquisition by students. The
statistical package SPSS v.24 was used for the statistical study.
The results show positive changes in students' carbon footprint reduction. This change could be directly
related with changes in consumer habits. High levels of acquisition of competency in sustainability are
also observed.
Through the innovative approaches presented, this study shows the importance of using active teachinglearning strategies promoting the integration of ESD.
Keywords: Sustainable Consumption Patterns, Higher
Sustainability Competencies, Personal Ecological Footprint.

ISBN: 978-84-09-16893-4

Education,

Innovative

Approaches,

34

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019

A multilevel Educational Robotics Program: connecting STEM education and
education for sustainability
Josep Ayats1 , Juli Ordeix, Miquel Caballeria, Antoni Suriñach, Xavier Armengol, Montserrat
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Abstract
The 21st century has become the epoch when our planet is facing the biggest challenge in human history.
Humanity faces great questions such as resource consumption, waste production, water and food
shortage, unprecedented air pollution and, definitely, a global climate change related to human population
growth. Addressing these big challenges is requiring great commitment, investment, and specially
updated education in science, technology, engineering, and mathematics (STEM). We need people who
do not only understand the scientific and societal dimensions of these planetary problems but also are
motivated and skilled to help solve them. In recent times, new learning strategies have arisen around the
idea of education for sustainability, where new generations of students get concerned about how
integration, transformation and innovation are needed to change organizational and individual behavior.
We need to establish a link between long term goals and immediate actions, and motivate people to
action. And all of that with great commitment to sustainability actions through formal and informal
opportunities for learning. To drive this new generation of citizens to achieve this global goal, the
MECAMAT- Mechatronics and Modelling Applied on Technology of Materials research group of the
Universitat de Vic - Universitat Central de Catalunya (UVic-UCC) has developed a non-formal multilevel
Educational Robotics Program, from Primary Education to undergraduate, to provide students with deep
content on STEM knowledge as well as critical thinking, creativity, and communication skills. To lead
this big change, we offer a varied range of learning activities in an authentic, meaningful project in the
field of Robotics. The UVic-UCC Educational Robotics Program is committed with the mission of the
international FIRST program (For Inspiration and Recognition of Science and Technology) to inspire
young people to be science and technology leaders and innovators, by engaging them in exciting mentorbased programs where they achieve science, engineering and technology skills. In that sense, since 2013,
we have offered to Primary and Secondary school students the possibility of taking part in several
Robotics contests: FIRST Lego League Junior (FLL Jr.), FIRST Lego League (FLL) and recently FIRST
Tech Challenge (FTC). That tool has been showed to be a great value for involving them (both, boys and
girls) in STEM skills as well as in the education for sustainability, with regards to the understanding of
how systems work, and how feedback dynamics can change the behaviour of a system. Additionally, our
Educational Robotics Program includes multidisciplinary Project Based Learning methodologies supplied
to several courses of a 4-year Bachelor in Mechatronics Engineering where undergraduates become
prepared for facing this global change, the hallmark of their age. The aim of this contribution is to present
the innovative methodologies proposed to undergraduate students to boost their critical thinking and
systems thinking approach to problem solving, which are capabilities of high importance for
sustainability. The results collected after six years of this Educational Robotics Program tell us that young
students develop great skills in STEM as well as big capabilities for teamworking to build a more
sustainable future.
Keywords: Robotics, Education, Sustainability, STEM, FIRST
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Eco Material Trumps – A Serious Game for Teaching and Learning in the Built
Environment

Dr John Lester Clarke1
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Abstract
A workshop presenting the unique resource ‘Eco Material Trumps’ is proposed. The workshop is highly
practical and experiential and requires participants to interact with a non-traditional form of teaching and
learning through playing the Eco Material Trumps game and then reflecting upon its efficacy. Participants
are introduced to gamification theory and practice, behavioural change theory, drivers of climate change
in the construction sector, lifecycle considerations and the theoretical background to the development of
the resource, Eco Material Trumps. A questionnaire is undertaken at the end of the game to elicit key
qualitative data and to inform further discussion. The Eco Material Trumps card game contains data on
six key sustainability features for 44 common construction materials, enabling participants to compare
and contrast their sustainability credentials. The aim is to inform and stimulate debate on how, in practice,
decision-makers need to balance the differing criteria that are used to establish the environmental impact
of construction materials. Research has shown that there is a disparate body of existing knowledge related
to the subject matter which until now has not been collated into a single resource. The use of construction
materials has a significant impact on the natural environment in terms of energy use, the burning of fossil
fuels, CO2 emissions, the depletion of finite resources, air, water and ground pollution, biodiversity and
the production of waste. During the design and construction phase CO2 emissions can be reduced by as
much as 30% through the careful selection of materials. Feedback from built environment students,
academics and professionals from previous workshops has elicited positive comments, as being a ‘fun’,
‘informative’, ‘engaging’ and ‘interesting’ experience.

Keywords: Game-based learning, Sustainable construction materials, Experiential learning, Teaching and
learning strategies
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Living Labs for research and education about Sustainable Housing, Technologies
and Lifestyles at the ETSAV School of Architecture of UPC
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Abstract
Unsustainable resource consumption, GHG emissions and related climate change impacts are recognized
results of our current model of consumption and production in so-called developed societies. In an
increasingly complex world, with a constant growing amount of specialised knowledge, competencebased, real-world related learning is recognized as important method in higher education fostering e.g. in
the fields of architecture and engineering the capacity of a holistic approach to these societal challenges,
complementary to a traditional, disciplinary knowledge acquisition. Universities and especially schools of
architecture, have an important role and a specific potential in this context. New forms of teaching and
learning, fostering specific Sustainable Development (SD) related competences through experience-based
and participatory learning processes with a holistic, pluridisciplinary view on sustainability, can
strengthen their role in this transformation process. New approaches in the fields of research and
innovation like open innovation processes and Living Lab ecosystems can overlap with these advanced
SD related teaching and learning activities to mutual benefit from generated synergies. Living Labs e.g.
can adopt the function of incubators for societal outreach regarding knowledge dissemination and the
approach to societal challenges, generating projects and collaborations, which strengthen the role of
university as an important change agent of society. Universities have a great opportunity to understand
their own buildings and places as Living Labs or Campus Labs, facilitating these new approaches. UPC
through its ETSAV School of Architecture uses since 2010 the Living Lab methodology based on its
Solar Decathlon prototype Solar houses. Currently the fourth prototype is under construction and a
corresponding postcompetition use concept as Living Lab is under development. Living Lab LOW3, as
the first of these Living Labs at UPC, is an educational research project under continuous development
since 2011. During the last 8 years, a series of innovative teaching and learning activities has been
implemented. Through qualitative and quantitative research methods the contribution of LOW3 to a
holistic transdisciplinary education in sustainability has been assessed. The experimentation of new
teaching formats, methods and tools, the link between formal and non-formal learning, the exploration of
personal learning environments of participants and the synergies between teaching, research and
innovation have been focus of this educational research project. As a result, a comprehensive list of
transdisciplinary fields of knowledge will be presented, highlighting the ones which have been explored
in the context of the LOW3 Living Lab. This allows to exemplify the unique approach and the
opportunities that offer prototype buildings for SD related research and teaching in higher education.
www.livinglab-low3@blogspot.com
Keywords: Sustainable lifestyle, Sustainable housing, Living Labs, Prototype Solar Houses, Solar
Decathlon
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Personal competencies for sustainable consumption

Pascal Frank11

1Institute for Environmental and Sustainability Communication, Leuphana University of Lueneburg, Universitätsallee 1, 21335
Lüneburg, Germany, pascal.frank@leuphana.de

Abstract
Individual consumption patterns still constitute a main contributor to the current environmental and
socio- economic jeopardies of human society and hence represent a major challenge in the pursuit of
sustainable development. Education for Sustainable Consumption (ESC) is considered one of the most
powerful tools to influence individual consumer patterns. A competency-based approach toward ESC
aims to (1) stimulate the acquisition of competencies that enable learners to consume in a way such that
their behavioral impacts correspond to their sustainability-related intentions, and (2) initiate reflective
processes on prevailing societal norms and to empower learners to relate their own values and purposes
in life to these norms. As I argue in this paper, current conceptualizations of competencies for
sustainable development and sustainable consumption tend to overemphasize intellectual and methodical
competencies and neglect affective-motivational ones. Analyzing the evidence on challenges of
sustainable consumption and related learning activities, I claim that personal competencies, especially
affective-motivational ones, precede a meaningful confrontation with content related to SC and are
essential for transformative ESC. These personal competencies include self-awareness; holding and
being connected to intrinsic, sustainability-based values; emotional resilience and personal well-being,
based on the ability to take care of oneself and mobilize personal resources, including self-efficacy, selfacceptance, mindfulness, and the capacity for pleasure; ethical qualities, such as empathy, openness, and
gratitude, as well as positive attitudes toward the future. ESC that does not address these competencies
does not only risk to undermine behavioral changes, but might also stabilize unsustainable behaviors by
triggering negative emotions and subsequent psychological coping mechanisms. For this reason, I
suggest to more strongly consider personal competencies as envisaged learning outcomes of ESC and
direct related learning activities to the systematic stimulating of these competencies. Further research
and practical experimentation is needed to develop pedagogical formats in which personal competencies
can be systematically developed.

Keywords: Sustainable Consumption, Education for Sustainable Consumption. Competency-based
approach, Personal Competencies
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The 12 Key Issues of Education for Sustainable Development

Peter Glavič1

1

University of Maribor, Smetanova 17, SI 2000 Maribor, peter.glavic@um.si

Abstract
Education for Sustainable Development is about enabling people to constructively and creatively
address present and future global and local challenges, and create more sustainable and resilient
societies. Empowering learners to maintain responsible lives and to address complex global challenges
calls for new approaches to learning which will support the development of vibrant green economies and
societies, and the emergence of a “global citizenship''. UNESCO is supporting countries to build
education capacities, generate and scale-up actions, focusing on key issues as entry points for promoting
sustainable development practices through education. The paper tries to elaborate and present 12 key
issues for Education for Sustainable Development. They have been summarized after studying the
available literature, enhanced by the author’s own experience. Also, they were tested at an international
meeting of educators for sustainable development. The key learnings have been found to be: holistic
education, stakeholders’ awareness, participation and cooperation, and building capacity of stakeholders.
The challenge is timely evolution of the human society towards the deep transformation.

Keywords: Education, Sustainable Development, Key Issues, Deep Transformation, Principles
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Abstract
The United Nations Sustainable Development Goals (UNSDGs) are challenging decision-makers to
think beyond conventional methodologies and materials, and models for development. Higher
Education Institutions, particularly in engineering and built environment studies, have identified that
students want ‘to make a difference’. However, there are significant challenges in embedding
improved problem-solving within curriculum that builds capacity for students to undertake complex,
system thinking and address unconscious-bias. This leads to the lived reality of programs that are for
the most-part unchanged in their content and approach, with short-falls in graduate capabilities to fulfil
on the aspirations of agendas such as the UNSDGs.
This paper draws on the lived experiences of the authors in the geospatial industry, and piloting
coursework and student engagement with a collaborating research partner in Nagoya, Japan.
Specifically, the authors present findings from two years of enquiry into transforming student
perspectives on their discipline and career opportunities, through an international collaboration
between an Australian and Japanese University. The authors present the model as a narrative for
framing their appreciation of professional practice and career planning. The research approach to
sensemaking consists of surveys, focus groups and mind-map comparisons at the commencement and
conclusion of the studies. The findings provide rich insights on student experience on this
transformative ‘look to the horizon’ experience, through a focus on one of the most densely populated
regions of the world, on the central East Coast of Japan. Through a ten-day field trip to Nagoya and
Tokyo, students visit sites including manufacturing, transportation, energy, retail, residential and
academic facilities, considering each through the lens of the CDIO process (i.e. Conceive, Design,
Implement, Operate) and lessons learned regarding future optimisation. Within this context, this paper
introduces the potential for Cynefin theory to help understand why education for sustainable
development is so challenging, through considering the differences between simple, complicated,
complex and chaotic problems and their implications for learning design.
The research findings provide evidence of this learning experience transforming the thinking of early
program students as they were able to immerse in real world examples are engineering solutions
related to disaster management, resilience and adaptation. The findings also provide a reference point
for embedding sustainability into engineering education, assisting colleagues globally in preparing the
future workforce with the ability to look at global problems and develop context-specific, technically
sound engineering solutions using their the ‘hands- on’, ‘on-the-job’ business skills. The study has
immediate implications for embedding the UNSDGs within coursework across built environment
programs, wherein the authors propose the criticality of enabling students with an appreciation of the
importance of appreciating complexity and addressing unconscious bias, providing a robust scaffold
to use their discipline skills to problem-solve.
Keywords: Higher Education Institutions, Sustainable Development, Curriculum, Immersive
Experience, Cynefin Theory
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Erasmus Mundus Master's Programme in Industrial Ecology: Analysis of its
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Abstract

From 2011 to 2017, the European Commission has funded the “Erasmus Mundus Master’s Programme in
Industrial Ecology” (MIND), which offers its pre-selected students a double degree. To achieve that
degree, students had to study successfully each one year (equivalent to 60 ECTS) at two of the following
universities of the MIND consortium: University of Graz; Leiden University and Delft University of
Technology; Chalmers University of Technology Gothenburg.
During the six years period mentioned, five intakes of students were enrolled in the MIND programme, in
total 78 students from 35 countries from all five continents. By January 2018, 75 of those have finished
their studies and been awarded with an MSc degree.
This paper will explore and analyse the master’s theses of the 75 MIND alumni in order to get an
overview of the research topics of the only international Industrial Ecology master programme. Amongst
the topics of these master’s theses, in particular the research questions, the geographical coverage and the
methods applied are of great interest. Thus, there will be presented and discussed in detail, taking into
account the implications for the context of sustainability science, too.
These findings contribute to the future development of the emerging field of Industrial Ecology by
considering the actual and early research work and perspectives of fresh alumni.

Keywords: Industrial Ecology; Higher education; Methods; Erasmus Mundus; Analysis of master theses
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Circular Design project. Circular Economy education for the Design Community
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Abstract
Design has a key role to play in developing innovative solutions to current challenges – approaches that
must consider the needs of end users and integrate sustainability criteria in processes and strategies for
creating products and services. The Circular Design Project is a European project funded by Erasmus+
Knowledge Alliance within the social business and the educational innovation field., this initiative
enhances the creation and consumption of sustainable products and services, aligned with European
Circular Economy policies. The goal of this Circular Design project is to promote sustainable production
and consumption of products and services in Europe. The project have four objectives: to increase and
improve the learning strategies of Design for Sustainability, identifying opportunities for sustainably
designed products and services as well as business opportunities in both higher education institutions and
industries in Europe; To gather and cluster open educational resources and training courses for industry
staff and academics in Innovative Design for Sustainability; To train up innovative and entrepreneurial
designers who are capable of dealing with a transition towards Design for Sustainability as a mainstream
design approach, as well as to promote cooperation and mobility with the EU’s partner countries; and to
establish a basis for a permanent and active European Network of Design for Sustainability. This was
achieved through a knowledge co-creation process and the development and pilot training materials in
order to teach and train students, faculty and enterprise staff of the design sector. The project formed by
12 partners is organised around four country hubs in Ireland, The Netherlands, Catalonia and Sweden.
Each country Hub consists of one university with education and research in Sustainable Design, one
Design company with expertise in sustainable Design and one national design association. The project
will finish in this October, but at this point some results should be highlighted: • The Open Educational
Resources database (http://circulardesigneurope.eu/oer/) where resources in Circular design are clustered
in three taxonomies: Categories (First-timers; Practitioners), Level (Beginner; Intermediate; Advanced)
and Tags (calculator; report; …). • The Best Practice Publication, shows the whole design process,
materials, challenges, problems and other key issues of Circular Design case studies within sectors like
technology, furniture, clothing, lighting or packaging, to demonstrate that circular design strategies can be
applied to improve the efficiency of almost every system. • Four international one semester internships
for undergraduate design students in the four universities involved in the project with the participation of
12 companies and 48 students. • The Circular Design Digital Fabrication Lab Handbook to introduce
students, partner, companies and academics to the open-source, participatory, experimental and design &
build approach within digital fabrication labs. • The co-creation of a professional development course in
circular design that will be soon available to all the design community. 19th European Roundtable for
Sustainable C
The project has been recognized as a best practice on the occasion of the World Environment Day, by
Barcelona City Council. This recognition reinforces the project’s mission.
Keywords: Circular Design, Open Educational Resources, Sustainable Design, Circular Economy
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Abstract
Developing a successful design brief that tackles the current growing environmental problems, challenges
the current dominant systems and enables circular solutions is a complex task. Briefs are an integral step
for framing the design projects and they require a systemic approach to facilitate desired sustainable
outcomes from projects. While there are studies exploring the preparation of successful briefs, there aren’t
many that focus on design brief development in circular economy education. This paper examines the
design brief formulation process of eleven product design projects from four consecutive training
programmes in four European universities in collaboration with sixteen companies. These eleven projects
were developed for the Circular Design Internships conducted as a part of the Learning for Innovative
Design for Sustainability (L4IDS) Erasmus+ Knowledge Alliance project. L4IDS project aims to create
better learning environments for the circular economy in universities and enterprises. In this paper,
developing briefs is regarded as a creative process aiming to provide a guide to support students and
enable effective learning, facilitate creativity and inspire innovation for the circular economy. Throughout
the four internships, the brief development process has evolved together with the internship structure
based on the data collected and feedback provided to the subsequent internships by the previous ones.
Extended schedules including reflections of internship supervisors, evaluations of interns and companies
were one of the methods used to deliver effective feedback. Considering the brief making process of these
eleven design projects, the five main steps of brief making for circular design were identified including
reviewing the existing resources, emphasising the importance of systems thinking in a circular economy
while defining the objectives, selecting the industry partner and emphasizing the importance of
collaboration for the circular economy, focusing on circularity during the detailing, and communicating
expectations. Finally, the paper outlines how design briefs changed throughout the consecutive
internships according to the different structures of the four education programmes. Then, it will discuss
the characteristics of the circular design briefs and preparing an adaptable brief conforming to the
structures of various universities. As a result, suggestions on how to develop design briefs for the circular
economy are presented. Although it is not possible to design a brief template applicable to all kinds of
projects, the outcomes of this paper could be used to create a guide for preparing design briefs for the
circular economy.
Keywords: Design Brief, Design Education, Circular Economy, Product Design
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Bridging Engineering and Sustainability through Challenge Driven Education: a
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Abstract
Two contemporary academic movements can be argued to be important for the integration of more
fieldpractice- and cross-disciplinary team-based learning experiences into the engineering education
curriculum. Firstly, the growth of research in sustainability in combination with the need for change in
engineering education, which is seen to evolve from environmental focus to the inclusion of social and
transdisciplinary approaches. Secondly, the evolution of engineering education in general: from
traditional and instructive to student centred, constructive and practice oriented as well as from isolated
and exclusive to an inter-twined part of society, where society’s need for “socially responsible future
entrepreneurs, innovators and leaders” is emphasized. This implies that the communities of engineering
education come to terms with the idea that not only environmental engineers, but all engineers, should be
equipped with knowledge, skills, values and experiences in order to meet the needs of society. The two
worlds will then probably need to meet somewhere in the middle. Challenge driven education (CDE) is
one of many alternatives which can bridge engineering and sustainability. In CDE, students work with
real-life complex and ill-defined socio-technical problems with the aim to find proposals of solutions to
the problems that are ecologically, socially and economically sustainable. This case study investigates the
integration of CDE in seven international and cross-border organized Masters’ programs which are
coordinated within InnoEnergy. InnoEnergy is a transnational educational initiative supported by the
European Institute of Innovation and Technology. The investigation aims to investigate the various
perceived drivers and barriers for CDE, as well as the approaches for integration of CDE, among the
program directors in the seven international and cross-border organized masters’ programs. To what
extent, or in which ways, are the CDE initiatives integrated in the programs? And, more specifically, how
are the project topics, the students’ work processes and the delivery of the outcomes, mapped to the SD
transdisciplinary approaches and competencies? Semi structured interviews with academic program
directors and faculty running the project courses, have been transcribed and analysed, together with
program documents, including stakeholder surveys and program reviews. Furthermore, a selection of the
students’ final reports has been analysed. Preliminary findings show that the integration of the CDE
approach has been initiated in the seven masters’ programs to various extents and forms. There is a
common core of successful initiation. The InnoEnergy students are working with complex challenges
from various stakeholders, with challenges and course designs related to various contextual factors.
Furthermore the findings reveal that the concept of Sustainable development is not explicitly integrated,
but rather implicitly or “obviously” since the programs are all aiming at finding more sustainable energy
solutions. From an SD research perspective this can be seen as problematic, as for instance policy, user
needs, democracy and economy could be neglected using this rather narrow view of sustainability.
However, this was not per se neglected by all teams, as the research group found several examples where
student teams looked at gender issues, minority needs and poverty, in relation to energy solutions.
Keywords: Challenge Driven Education, Sustainable energy, Transnational education, Engineering
Education, Knowledge triangle
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Abstract
Increased awareness of the potential consequences of human induced climate change can be seen in the
growth of efforts by civil society to encourage citizens to engage in more sustainable consumption
practices. However, the willingness to engage in such practices may often be confined to those areas of
consumption deemed more palatable for saving or efficiency orientated strategies. Certain consumption
practices which are culturally embedded and accepted as social norms may come under less scrutiny and
reflection in terms of sustainability goals. As part of work undertaken by the European Network for
Research Good Practice and Innovation for Sustainable Energy (ENERGISE) an investigation of
household energy related consumption practices was undertaken where households were asked if they
would also be willing to reduce or abandon consumption in other areas in the future. Through a
combination of household interviews and surveys, participants discussed their motivations, reasoning and
perceptions of their own consumption patterns in the areas of travel, diet and mobility. An analysis of
responses revealed a number of consistent themes. While participants exhibited high levels of both
environmental awareness and a willingness to engage in more sustainable consumption practices, many
reported their own personal limits in terms of reducing or abandoning certain areas of consumption.
These included both internal (personal wants, domestic circumstances) and perceived external (norm
conforming) motivations. Additionally, there was some evidence of moral licensing, with sustainable
consumption efforts in day to day living perceived to offset potentially less regular luxury consumption.
(maximum 500 words).

Keywords: Sustainable consumption, household consumption, practice theory, moral licensing,
[Maximum of five words]
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Citizens and Consumers in Sustainability Transformation: The Case of the Zero
Waste Movement
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Abstract
Faced with unprecedented challenges of climate change and environmental degradation, individuals
across the globe are engaging in transformations towards more sustainable societies. Over the last few
years, citizens have grown to be more aware of the negative impact of plastics, manifested in a global
movement of zero waste. The aim of this paper is to propose a conceptual framework for studying the
zero waste movement in two differing contexts, that of Switzerland and China. Through the social
practice theory lens, we grapple with shared understandings, procedure and engagement (Warde 2014).
We begin with a literature review of the zero waste movement in social and environmental studies, noting
a research gap in how the movement – albeit global in its aspirations - is being practiced in different local
and regional settings. We then provide historical insights on how the movement emerged in Switzerland
and China, based on available data, suggesting that more emphasis could be placed on uncovering forms
of collective action as a social practice, building on Welch and Yates (2018). Finally, we outline the
conceptual framework and propose an analytical tool for further studying the zero waste movement in
these two contexts, building on social practice theory, which can be relevant to further studies on
collective action towards more sustainable consumption and production.
Keywords: Sustainable consumption, Zero waste, Social practice theory, Citizenship
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Social Innovations for Sustainable Consumption: the social transformation of
consumption practices through social currencies
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Abstract
The document "Transforming Our World: The 2030 Agenda for Sustainable Development" established as
one of its main objectives "Ensuring sustainable production and consumption patterns." The goals listed are
mainly related to the structures and processes that anchor production and consumption practices. The
challenge is to promote initiatives that are capable of renewing everyday consumption practices in a way
that makes them sustainable, which means meeting human needs while at the same time seeking to respect
the limits imposed by the environment. The requires changes in institutional, cultural, political, and market
in the way society is structured, which goes beyond technological innovations in industrial processes and
products and individual consumer practices. This social transformation can occur from the construction of a
more democratic and participatory public sphere that seeks to face the socio-environmental challenges of
consumption through social inclusion, in which civil society acts as a protagonist in this process. This action
may involve both mobilizations and pressures for the necessary institutional changes to occur as well as in
bottom-up movements (Lorek & Spangenberg, 2014) characterized by social innovation initiatives
(Backhaus, Genus, Lorek, Vadovics, Wittmayer, 2017) such as the formation of collaborative networks to
generate solutions focused on local development, responding social demands through the shared interests
and values of and among the communities involved (Seyfang & Smith, 2007). Thus, the question that
guided this study was: What is the transformative potential of social innovation initiatives in the promotion
of sustainable consumption in relation to dominant institutions in the conventional market? A case study of
an exploratory and descriptive nature of the social currency models operated by community banks in Brazil
was carried out. Data collection took place through interviews and documentary analysis. The results show
that there is a citizen mobilization in the development of more sustainable lifestyles to reduce the
environmental impacts of consumption, increase access to consumption and to increase the social welfare of
the community where the social currency initiatives implemented by community banks. The use of social
currencies is capable of promoting transformations in the socioeconomic relations in the territory towards
the improvement of the local living conditions. However, they face challenges inherent to social innovation,
such as public policies directed to social finances; legal and cultural recognition of initiatives; and
community empowerment. Most of the policy actions developed for sustainable consumption have been more
focused on combating the negative consequences of consumption practices involving short-term activities
than on understanding, questioning and transforming this practice (Dolan, 2002; Jackson, 2006). Healthy
sustainable consumption promotion strategies should focus on attempts to increase human well-being
through social structures (Lorek & Fuchs, 2013). Has a direct articulation with social innovation initiatives
that
discuss alternatives for the growth and development of communities and individuals through emancipation
and political participation in their daily dilemmas.
Keywords: Sustainable Consumption, Social Innovation, Social Transformation, Social Currency
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Rebound effects are structural effects of infrastructures and markets
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Abstract
The promise of energy efficiency brings us to a lighter world, to a world that has less “losses” or
dissipation. Energy efficiency is the realm of engineers, for whom machines can be described as
quantitative inputs and outputs. The world of machines is supposed to be progressively “dematerialised”
through various improvements in resource efficiency. Of course, we observe exactly the reverse: a
multiplication of machines and growing resource exploitation. The possibility that improved efficiency
leads to a world with more objects and more activities is called the Jevons paradox. In this paper, I
explore this paradox through various academic disciplines (neoclassical economics, ecology, technology,
sociology), taking seriously the way these disciplines not only analyse but also construct their proper
worlds. The description of rebound effects is intimately linked to energy demand issues and to the
understanding of how this demand is created and uncontrolled. A good description of rebound effects
requires understanding how temporal and spatial aspects affect energy demand. The main argument of the
paper is then the following: rebounds are systemic effects when saved energy is used elsewhere, at
another time. Rebounds arise faster when infrastructures and markets enable energy to circulate, and
when energy consumers are in competition. Rebounds participate then to the concentration of power. In
conclusion, energy efficiency is a big business that actualises many materialisations, machines and
infrastructures, ever more high performance artefacts, always more productive. As a consequence,
sustainable consumption requires the limitation of infrastructures and markets that make possible the
circulation objects and energy.

Keywords: Interdisciplinarity; Practice theory; Power; Complex adaptive system
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Key enabling technologies for the bioeconomy -A special look on the resource
providers
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Abstract
As new technologies based on renewable raw materials and biological principles are becoming
available, bioeconomic transformation could help to achieve the United Nations’ Sustainable
Development Goals (SDGs). However, bioeconomic transformation is not necessarily sustainable. To
design effective enabling and regulatory governance frameworks for bio-based transformation, policy
makers have to identify potentially game-changing future technologies and assess associated
sustainability gains and risks. Drawing on the concept of key enabling technologies (KETs) put forward
by the European Commission (EC) in 2009, this paper analyses KETs for the bioeconomy. Based on a
forthcoming, international bioeconomy expert survey, perceived KETs and KET criteria for
bioeconomic transformation have been explored. However, a systemic change towards a bio-based
industry is only possible, if farmers adopt novel technologies. Their role is crucial in this transition,
since they provide the obligatory resources. Therefore not only the providers of new technologies,
companies and researchers, but also policy makers have to consider this group when launching
bioeconomy strategies. Since only a few studies analyse farmers views and intentions toward single
bioeconomy related technologies and even fewer consider more than one invention, we launched a
Germany based survey investigating farmers perception on KETs and KET criteria using the technology
acceptance model (TAM) as our analytical framework. The main purpose is to observe how farmers
value new promising technologies and under which conditions they would adopt these. We chose the
most prominent KETs from our previous study, and e.g. asked for genetic engineering, bio-based
plastic, biorefineries, modern plant protection etc. Likewise, criteria as food security, yield increase,
sustainability and circularity (waste reuse) have been mentioned quite frequently in the previous study
and literature. Hence, these were chosen as items for the study at hand. We are additionally interested in
a hypothetical bias concerning the technology preference and criteria choice: will famers´ prefer
technologies/innovations that are directly associated with agriculture (and not synthetic biology,
biotechnology etc.)? This will be related to personal norms and the affinity towards innovation, in
addition to the TAM latent variables perceived usefulness, perceived ease of use, perceived net benefit,
education level and farm size. The data will be generated by interviews using Likert scales and open
questions and will be subsequently analysed with structural equation modelling (SEM). Our underlying
hypotheses is that farmers tend to support new technologies depending on their general openness to
innovation and their perceived benefits. Moreover, we hypothesize that farmers will decide about
criteria and KETs according to their personal norms and perceived net benefits. In total, this study
contributes not only in providing advice which new technologies to foster but also in elucidating
relationships between the farmers’ general attitude and the perceived future of bio-based technology
development. Thus, our study gives clues about the farmers’ perceptions of KETs and where and which
farmers should be included in the innovation process as possible lead users. This may improve the
acceptance of KETs in the bioeconomy value chain. Our results will thus offer a basis for future
agricultural technology research, evaluation, politics, and management.
Keywords: Bioeconomy, Farmer, Technology acceptance model, Key enabling technologies,
Innovation
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Abstract
The Fab Lab network is newly engaged in several projects that involve the idea of rethinking
sustainability, re- localizing manufacturing and promoting a collaborative learning culture. Fab Labs,
as makespaces, are now perceived as key spaces for actively developing practical knowledge and
create interactions with local stakeholders toward a more sustainable and redistributed manufacturing.
In this respect, makespaces are encouraged to redefine its relationship with the local ecosystem by
exploring questions such as: What are the effective interactions with local communities? How to build
local interventions for enabling more emerging futures?
The paper aims at exploring what could be the role of co-creation in local context actions and what
could be the community services developed in collaboration with makespaces for supporting the
transition towards more circular cities. The results are based on an ongoing action-research at Fab Lab
Barcelona called “El Barri Circular”, which is designed in the frame of the EU-SISCODE project 1as a
18th month co-creation process about circular practices in the neighbourhood of Poblenou. This pilot
has been engaging local stakeholders to create synergies in the specific context of food. The pilot used
a set of design and co-creation methodologies to support a transition towards re-valuing surplus food
and bio-waste at the neighbourhood scale.
Over the project, El Barri Circular has collaborated with local km0 restaurants, cooperatives, local
associations, urban gardens, and makers’ community and engaged more specifically with three circular
community projects connected to the food value chain: food waste redistribution, bio-waste-based
material development and collective composting. Four interdependent types of community services for
circular systems were imagined, and will now be co-produced and tested at the neighbourhood level: a
set of learning and co-designed activities to support the local design and production of dedicated tools,
a logistical service for food waste collection-processing and community engagement and an
environmental monitoring system that measures the flow of materials, energy and resources in the local
food system.
The project outputs will be discussed within broader networks and feed a collective handbook that will
contribute to envision the design of new circular practices in makespaces and thus, shape new forms of
learning in local areas.

Keywords: Fab Labs, Co-creation, Community Engagement, Sustainable Education, Eco-design
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Abstract
Following the post-growth and degrowth debates, many pressing challenges of modern societies are
closely related to, or caused by, a dominating focus on economic growth. Research in this area shows
that when businesses experience growth imperatives, this often is related to the structures inherent in
their stakeholder relations. For example, growth drivers may arise from power imbalances between
external investors and firm management (Bocken & Short, 2016; Burlingham, 2005, chap. 2;
Schumacher, 1973, chap. 19). By contrast, Khmara and Kronenberg (2018, p. 724) derived criteria such
as “collaborative value creation” and “democratic governance” for assessing whether a company follows
the degrowth paradigm. Still, today’s understanding of stakeholder relations suited for post-growth lacks
depth as well as a uniform language for exploration and representation. Consequently, this submission
sets a focus on what Joyce and Paquin (2016) consider the social part of a business model: the logic and
impact of building stakeholder relationships. In addition, Christopher Alexander conceives patterns as
generic solutions to reoccurring problems and has developed a specific pattern approach (Alexander et
al., 1977). Describing patterns in the ‘Alexandrian form’ leads to knowledge that is re-usable and useful
(Leitner, 2015, p. 67). Hence, the “Social Stakeholder Business Model Canvas” developed by Joyce and
Paquin (2016) has been combined with Alexander’s conception of patterns to develop a framework that
allows discovering and discussing patterns in organizations’ stakeholder relationships. Following this,
the developed framework has been applied in a multiple-case study (Yin, 2014) on nine companies
which emerged from a study performed by Gebauer, Mewes and Dietsche (2015). This study revealed
SMEs that pioneer ways to abandon the path of ever-increasing economic growth. Altogether, this
allowed investigating the fundamental research question: How, from a pattern perspective, do postgrowth businesses built their relationships to stakeholders, particularly local communities, suppliers and
partners, employees, and end-users? To be precise, semi-structured interviews with representatives of
the management of each case were conducted. In addition, secondary literature on each case was
gathered. This data was then analysed and synthesized in an iterative coding process. It is planned to
confirm and refine the findings in a second interview round in which the unveiled patterns will be
presented to the former interviewees. Evidence from the conducted case studies revealed seven patterns
of post-growth businesses’ stakeholder relationships. These are: 1) ‘Values-guided focusing’, 2)
‘Relational engagement for sustainable business’, 3) ‘Forging relations on socialization and service’, 4)
‘Collaboration as an efficient team’, 5) ‘Building communities for social change’, 6) ‘Paving the way
for new solutions’, and 7) ‘Getting in touch with society’. The conducted research reveals that
pioneering post-growth approaches within today’s economic and sociocultural environment induces
external pressures and barriers. Yet, it also revealed insights on how to overcome and cope with these
constraints when building stakeholder relationships. In fact, applying a uniform pattern framework
allowed to make the knowledge gained tangible, transferable and reusable – like a toolbox that can
guide and inspire both practitioners and researchers. Thereby, this paper contributes to gaining new and
relevant insights on post-growth business.

Keywords: Stakeholder relationships, Stakeholder theory, Pattern theory, Post-growth, Degrowth
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Abstract
The concept of circular economy has gained momentum in the political, scientific and economic debate
in the last years as a means to promote more sustainable production and consumption patterns in a
growing economy. With the Circular Economy Package, the European Union has released an
ambitious program that aims at guiding the European economy towards a more circular economic
system. However, concerns are raised that circularity in itself does not guarantee sustainable
outcomes, thereby creating a need for a fact-based approach towards circularity and its consequences
on the economic system as well as its environmental and social impacts. To better understand company
behavior when approaching circularity on different levels and across sectors, in this work 131 projects
from the Circular Economy Industry Platform are evaluated regarding their contribution to circular
economy from both, a scientific and political perspective. Therefore, a mixed-methods approach was
chosen. Content analysis was used to derive qualitative and quantitative information from company
statements on the platform. Subsequently, correspondence analysis was applied to find out how
previously defined enablers correlate circular economy principles in the sample business applications.
This was supplemented by qualitative, semi-structured interviews with company representatives on
selected projects. Keeping this in mind, results showed a diverse approach to circularity across the
sample projects, thereby partly expanding the sectoral focus of the circular economy package.
Furthermore, eco-design, eco-innovation and business models acted as strong enablers for circular
actions in the sample, which reflects respective EU policies. At the same time sample projects heavily
rely on recycling while missing out on potentially more efficient circular principles, such as reduce or
reuse. High diversity was found regarding the evaluation of overall environmental impacts, with some
projects providing purely qualitative assessment, while other projects presented elaborated
quantitative environmental evaluation including significant positive impact potential. Regulatory
issues were specifically found for sound circularity quotas and targets, regarding definitory
ambiguities, as well as around resolving issues due to unknown material compositions impeding
recirculation. This research indicates, that the proposed systemic transition to a more circular
economy has not yet fully entered decision-making processes when companies consider circular
economy projects, circular economy projects are mostly minor and or incremental interventions. At the
same time, a need for thorough quantification of environmental impacts of circular economy projects
to ensure the desired effects and to prevent a circular economy rebound, as well as a vigorous tackling
of legislative barriers are encouraged.
Keywords: Circular Economy, Business Strategies, Environmental Sustainability, Correspondence
Analysis, Content Analysis
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Abstract
This research aims to discover if there is a connection between the fashion and the eco-friendliness
perceptual attribute of a fashion brand. In particular, we assume that an increase in the eco-friendly
perception will influence the brand image positively. The hypotheses were tested using Twitter data.
Twitter uses an algorithm that pushes content into the user timeline. Through the algorithm we evaluated
the relevance of each tweet, the eventual past interactions with the author of the tweet, and tweets the user
found engaging in the past. The two perceptual attributes are captured through the recourse to some
exemplars accounts that represent social media conversations around the world of fashion (identified by
the words fashion, glamour and style); and ecofriendliness (through the words environment and ethical
business). We computed a similarity function between the followers of the exemplars and those of the
brand. The results suggest that there is a correlation between the fashion and the eco-friendliness
perceptual attributes of a brand; this correlation, though, is far stronger for luxury brands than for high
and fast fashion brands. The difference in the correlations confirms the tendency of fashion luxury firms
over the last few years to consider dealing with environmental issues more and more as a core business
and not just as an added value to the firm’s offer.
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Abstract
Household spending on clothes and footwear in the UK has increased by 10.24% from approximately 65
billion pounds in 2015 to 72 billion pounds in 2017. However, with such a large amount of expenditure,
consumers in the UK left around 10 billion pounds of clothes as waste, 23% of residents’ wardrobes in
London are unworn. The mass overproduction and extremely poor working condition have led to
accidents in Pakistan and Bangladesh in 2012 and 2013 respectively. Hundreds and thousands of workers
lives have been taken away. In addition, 10 percent of global carbon emission comes from the fashion
industry and 25 percent of chemicals produced globally is used for the fashion industry, making it the
second-largest polluting industry. All these are indications of overconsumption and overproduction in the
fashion industry. Being rife with social and environmental problems, the fashion industry and society call
for alternative fashion consumptions. The marketplace has seen several sustainable fashion business
models have emerged in the marketplace. For instance, ethical fashion, recycling and upcycling fashion,
slow fashion and collaborative fashion, they have attracted much attention from industry and academia.
However, most of them are still in their infancy or too expensive and not widely-reached by the general
public. To that end, second-hand fashion channels, including charity shops, vintage shops, thrift shops,
online exchange/sale platforms, etc., has been developed as an antithesis of the throwaway society. While
referring the literature on second-hand fashion consumption, only few studies have looked into the
motives of second-hand clothing consumption. Additionally, it is worthy to further explore the valueaction gap, which refers to the gap between consumers concern for sustainability and their actual
purchase action in the market. According to the literature, the gaps exist because there is lack of
knowledge and information available, and people’s attitudes, values and inherent bias towards sustainable
clothing; Other product-related or channel-related factors such as cost, fashion trends and physical
convenience are also major obstacles for consumers to purchase sustainable clothing. To sum up, there is
little research exploring the underlying perceptions and buying behaviours of consumers towards secondhand fashion consumption within the framework of sustainable consumption. We thus address this gap
through qualitative life histories interview lasting approximately 2 hours. Both of consumers who have
performed second-hand clothing consumption behaviours and consumers who have not purchased but
have awareness of second-hand fashion would be the participants of this research. The sample selection
would help the present research to gain relatively comprehensive insights about consumers’ perceptions
and purchasing practices towards second-hand clothing consumption. This research will make
contributions to knowledge and theory in this field and shed some light into this emerging and
contemporary online and in-shop second-hand consumption. Preliminary findings demonstrate the low
consumer awareness and knowledge about second-hand consumption practices and overall alternative
methods of consumption. They also highlight the importance of previous sustainability-related experience
and altruistic value to this consumption.
Keywords: Second-hand fashion, Sustainable consumption, Consumer behaviour, Consumer perceptions
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Abstract
This paper seeks fresh perspectives on sustainability practices in circular economy. The inspiration could
be found in nations and periods of time where resources were scarce and people had to be creative and
inventive to maintain human dignity. The Soviet Union as an all-controlling, pervasive totalitarian state
focused the national resources on military development, with little regard for everyday needs of the
populace as well as invented the planning economy which collectivism approach destroyed the chains of
supply even further. As a consequence of its permanent shortages of consumer products, the state was
forcing upon its citizens a regime of austerity and championing them to save the limited resources. The
legacy of the Soviet period on sustainability practices and its potential contribution to present/future
circular economy has not been sufficiently researched. A lot of different research methods were used in
the process. Quantitative and qualitative research and oral history methods were used. To generalize the
findings as well as develop a detailed view of the concept both qualitative and quantitative methods were
used in triangulation. Different survey methods were used: questionnaires, case studies, structured and
semi-structured interviews, semiotic analysis of interviews and visual materials. The reason the research
relies heavily on interviews and oral histories is because Soviet-era statistics are notoriously biased and
untrustworthy. The picture of everyday life painted by the official sources was quite different from the
lived experience of the Soviet regime. Therefore, the research confronts the official stories with personal
perspectives. This research also analyses the Soviet-period literature and materials for sustainable
fashion practices, highlights the various routes for acquiring the necessary apparel. USSR developed a
network of ateliers for repairing, reconstructing, resewing and updating old and worn out clothes,
providing workshops, talks, books and classes on the subject in educational facilities. This trove of
concepts, ideas, practices, advice, templates, even though produced for a different economy and society, is
nonetheless quite astonishing in its scope. By researching and analysing struggles and shortages of
planning economy, one could repurpose the forgotten sustainable practices and innovate new ones for the
circular economy. Further research should look at the forgotten practices of previous generations.
Circular economy is developing in our present abundant yet also precarious society. Even though there
exists a seeming overflow of consumer goods, the picture is different if we start looking for longevity,
durability, adaptability, timelessness – design characteristics discarded by the fast-cycle fashion
industry. Today, our motivations for saving resources and transitioning towards a circular economy are
different from the survival instincts of the Soviet era, and one must hope based on a genuine concern for
the planetary health and well-being. As next steps, the insights gained through research and analysis
should be tested as case studies in practical application to create concepts and prototypes of circular
economy product-service systems.
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Abstract
The development of an identity-based meaningful design considering sustainable products has been
widely explored as a theme nowadays, from materials disposals to left overs. This research explores the
discard of fish scales to develop jewellery, giving this disposal material a new value. Fish scales were
transformed according to Material Driven Design Method (MDD) as an exploratory process which
considers material properties, its experiential qualities and materials experience vision, leading to the
conceptualization and production of artefacts.
Two techniques were explored: fish scales thermal pressing and fish scales introduction between glass
layers, then fused together. These experiences led to two different lines named Escama and Maré.
Escama presents a set of earrings using pressed fish scales clusters with no added components,
subsequently attached to brass. These pieces reveal the strong fishing tradition that characterizes this
fishing town named Matosinhos, through naturally appealing pieces combining the simplicity and
delicacy of overlapping fish scale patterns - organic matter stands out for its bright hue and pearly glow.
Maré shows a technique in which the fish scales are included between two glass plates, fused together
along with brass strands. Maré jewels combine earrings and pendants composed by discarded glass
pieces exhibiting these fish scales as exquisite silvery elements. This set of jewels proposes a new life for
a surplus material, enhancing its aesthetic qualities through the glass translucency and blue hues. Each
one of these pieces bring us Portuguese sea waters through the sophistication of a jewel. Both lines
present a new perspective using an underestimated material whose lifespan is now extended, moving
towards a sustainable economy; reaching a greater poetic dimension.
This research was developed under We Won’t Waste You, a research project held in Design Studio
FEUP, exploring and transforming different waste materials into new raw materials. The creation of the
referred jewellery pieces took place in academic context, in response to a proposal in Master in Product
and Industrial Design, held at the Faculty of Fine Arts (FBAUP) and the Faculty of Engineering (FEUP),
from University of Porto. Investigation and product development evolved in collaboration with
Matosinhos City Council, for Oficina design, a socially inclusive project driving the creation of
sustainable and innovative products inspired by this municipality. A detailed explanation will be carried
out through context and research outlining relevant phases of the project development.
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Abstract
Sport has become part of peoples’ self-image and their daily life. Sports products comprise a multitude of
different goods such as tennis rackets, functional garments for swimming, climbing, but also specialised
food items such as energy drinks and bars. Environmental impacts e.g. of materials used in sport
products and well as the benefit of specialised food and dietary supplements have been amply
investigated. The question on the potential of sports articles to contribute to sustainable societal
development however, has rarely been addressed.
We approach this research gap by comparing consumer reactions towards two different product choice
scenarios
the choice of a functional fitness shirt aimed at conducting sporting activities and the choice of a sports
energy bar – and explaining the reaction using insights into habits, values and behaviour. We investigate
the relevance of four product attributes that have a particular sustainability dimension for each sport
article category. Using a choice experiment setting, we were able to derive relevant determinants
supporting or hampering preferences for sustainable product attributes.
A valid sample of n=170 was used for the analysis, which provided striking differences between the food
and the garment. Sustainability certification was overall considered important but much more relevant for
the food choice (37%) than for the garment choice (15%). Carbon-neutral shipping proved to provide
little utility to respondents.

Keywords: Choice Experiment, Sports Products, Sustainable Production and Consumption, Sport
Shirts, Energy Bars
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Abstract
Circular economy is seen as an innovative path with the potential to achieve a more sustainable
society. In this context, and, facing high pressure and motivation from governments, many research
projects and initiatives are being developed all over the world. However, we still have a long road
ahead in translating the theory and research outputs into practice. For example, in the recently
launched report “The circularity Gap report” published by Circular economy in January 2019, our
society is only 9% circular and the trend is still negative, the circularity gap is not closing and the
upward trend in resource extraction and greenhouse gas emissions has continued in the past 12 months
(Circle economy, 2019).
In the circular approach to product and service development, which entails fundamental changes in
production and consumption systems, where it is necessary to go beyond resource efficiency and
recycling (European Environment Agency, 2017), it’s clear the importance of design as an integrating
agent in the process. Design professionals, through a redesigned approach to the design practice,
applying efficient tools and comprehensive life cycle methods, have the challenge and the potential to
transform products, services, and business models.
The work presented in the current paper is part of a research project (Camocho, Ferreira, & Vicente,
2018) which aims to support the transition to circular and sustainable economy through design where
the authors will explore the current practice, methods, tools and communication elements applied in
the development and placement in the market of products claiming to be sustainable and/or circular.
The pilot study presented in the paper aims to demonstrate and validate the procedure for the analysis
of the process that underlays a representative sample of Portuguese products. The research aims to
identify which are the real needs, drivers and barriers faced by designers and product developers in
the circular design and development process. The results of the work will underpin a holistic
approach, sparking critical thinking and supporting a more efficient design practice for a circular
production and consumption.
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Abstract
Circular Economy has become one of the key paradigms in the process of sustainability development. It
also has been seen as a solution to the challenge of resource depletion and waste and emissions
generation that face companies and governments. The implementation of the principles of Circular
Economy in companies has both drivers and barriers. Innovation has been perceived as an important
aspect in the transition from a linear to a circular economy, and its absence or the lack of technology
hinders the progress of a successful CE. In this paper, we explore this issue: Is sustainability as a core
company value a driver for innovation? This study examines the role that innovation plays in companies
that deploy a circular approach. First, we present ideas from recent academic literature to deepen our
understanding of the relationship of these two concepts. Second, we focus our analysis on three case
studies in SME fashion companies located in the Basque Country: one specialized in women’s garments,
SKFK; the second in outdoor wear, Ternua; and the third in clothing for children, Twin&Chic. These
companies are currently implementing models of circular economy or have a sustainable attitude
towards the management of the firm. These initiatives are related to very different aspects such as the
way to operate (usage of renewable energy, recycled paper or biodegradable plastic, reusing the packing
boxes, etc); or more disruptive innovations like a new business model or the development of a new fabric
using recycled material and with high technical performance. The paper explores how this commitment
influences the company’s innovation project in each case. To conclude, we note the key driving role that
sustainability plays in innovation, particularly through Research and Development projects carried out
by these brands in partnership with other institutions: companies, universities or research centres, and
with the support of local, regional, national or international institutions in order to accomplish them.
Further, entrepreneurship appears motivated by the search for new methods or models to achieve
efficiency in the value chain process or to fulfil customers’ requirements. The three cases show that there
is possible to be sustainable and to make profit. Moreover, sustainability can be a competitive advantage.
Keywords: Circular Economy, Innovation, Sustainable Fashion, Entrepreneurship
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Abstract
The fashion industry is the second biggest global polluter after the oil industry. The clothes, on average,
are composed of 40% cotton (requiring massive amounts of water, pesticides and energy spent for
processing) and the other 60% composites are complemented by plastics, chemicals and other harmful
substances. Due to these social and environmental challenges there is a need for more research into
sustainable fashion production and consumption. The fast fashion industry leads consumers to
overconsumption by offering stylish clothes in very cheap prices. It appears that the major hindrance for
consumers not purchasing sustainable fashion items are: low awareness for sustainable fashion, the
relationship between high price and quality of sustainable clothing, transparency, as well as other social
structure factors. There were several research and industry efforts that endorsed the consumption of
“slow” or sustainable fashion. However, there is lack of exploring consumers’ responses on social media
(comments, likes, retweets, shares) towards sustainable fashion. Moreover, many studies state that the
human brain most of the times reacts to stimuli through the unconscious, as the conscious occupies only a
small amount of the human brain capacity. However little research has been conducted exploring
consumers unconscious responses towards sustainable fashion online communication practices. In this
context, the aim of this study is to explore consumers’ conscious and unconscious online responses
towards sustainable fashion online communication practices. Nowadays, online communication platforms
and most specifically social media are essential tools which are ulitised by fashion brands’ as a vital part
of their online communication strategies in order to widely promote their products and services. This
study is going to focus on the social aspect of sustainable fashion by investigating the consumers’
conscious and unconscious responses to online communication practices towards sustainable fashion.
Several studies have explored conscious consumers’ behaviour through psychology, whereas the
unconscious behaviour has been studied through neuroscience. Nevertheless, limited research has been
conducted comparing and contrasting consumers’ conscious and unconscious online responses towards
sustainable fashion. This paper will present a research in progress by adopting a mixed method approach,
quantitative neuroscience experiments and qualitative interviews. In order to explore unconscious
consumer online responses, neuroscience experiments will be conducted through specific neuroscience
tools, such as: EEG and Eye-Tracking. Conscious consumers’ online responses towards sustainable
fashion online communication practices will be conducted through qualitative semi-structured interviews
with the same sample of people that participated in the neuroscience experiments. In both stages the
participants will be exposed to sustainable fashion online content (text, images, videos). The implication
of this study will be made on theoretical, methodological and practical level towards consumers’
conscious and unconscious online responses on sustainable fashion online communication practices. On a
theoretical level this study will enrich the existing literature review on consumers’ conscious and the
unconscious online responses towards online communication practices on sustainable fashion.
Additionally, by combining quantitative and qualitative methods this study will advance the research
methodology and will generate improved and efficient online communication practices that can be
adopted by sustainable fashion brands.
Keywords: Sustainable Fashion, Sustainable Consumption, Neuroscience Experiments, Online
Communications
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Abstract
This paper aims to unify academic understanding of the circular economy principles in one hand and
consolidate on the other hand business models configurations built from these principles. More precisely,
the paper aims to contribute to the ongoing theoretical discussion on the classification of circular business
models by linking systematically circular economy principles with associated business model strategies.
By doing so, it opens avenue for future research on the different mechanisms inherent to each circular
business models and allows specifying distinctive tensions attached to their development and
implementation. Starting from circular economy definitions and its core features, we clarify generic
principles associated with the concept, based on existing schools of thought. Taking a micro-level
perspective focusing on business model innovation, we highlight recognized definitions on sustainable
business models and frame circular business models as a subset of sustainable business models. The
analysis shows that there is a gap between the current understanding of CE (definitions and principles)
and subsequent circular business model emerging theory. In order to reduce this gap, we formalize a set
of guiding principles which bridge general CE theory with circular business models. Seven guiding
principles are identified: regenerating loop, narrowing loop, slowing loop, intensifying loop,
dematerializing loop, cascading loop and closing loop principles. We also recognize that beyond these
guiding principles, circular business models can be classified based on (1) the business model orientation
(material – product – service) (2) the focus taken by the business model on the product lifetime phases
(pre-use, use, post-use), and lastly (3) its circular value dynamics (retain value, optimize value, recover
value). The development of these criteria allow us to build an integrated typology using existing
categorization attempts from 19 publications and consolidate circular business models into five distinctive
categories. The integrated typology describes five generic circular business models: (1) clean loops
business models, (2) short loop business models, (3) access loops business models, (4) cascading loops
business models and (5)long loops business models. Each business model is described with a focus on its
value proposition and associated business model components (value creation, value delivery, value
capture). The outcome of the article (consolidated typology and associated criteria) allows us to
consolidate the definition of circular business models as the rationale of how a company creates, deliver,
retain, optimize, capture, and recover superior sustainable value by regenerating, closing, narrowing,
slowing, intensifying, dematerializing and cascading resource loops within its value network, thus
supporting its stakeholders without undermining the functioning of the biosphere or crossing any
planetary boundaries. This definition reinforces the links between circular business models and
sustainable business models (the former being a subset of the latter, but sharing a similar overall
objective) while at the same time characterizing the specific principles guiding the implementation of
circular economy at business level.

Keywords: Circular Economy, Business Model, Typology
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Abstract
The threats to economic development and social welfare in the face of rapid depletion of natural resources
and negative environmental impact driven by traditional economic and business models, have led policymakers across the globe, including the European Union, to seek interventions that promote circular
economic business models. Such models may be defined as those which create and deliver and capture
value in a manner that enables efficient and regenerative use of finite resources and that would keep
products, components and materials at their highest value and utility. The nascent literature documenting
circularity and its determinants suggests however that at both the business level as well as in policy
intervention itself, barriers are present which could delay the transition to circularity, while certain
conditions may facilitate it. This paper contributes to the literature by documenting the key determinants
of the uptake of circular economy business models, by drawing upon an extensive set of interviews and
consultation conducted with stakeholders (including policy-makers, pressure groups, business executives,
researchers, professional bodies, politicians and consultants) in multiple countries across Europe
(including Spain, Brussels, Warsaw, France, Germany, UK, Switzerland, the Netherlands Israel and
Malta). The issues are being synthesised and will be a ranked using multi-criteria decision analysis in
dedicated focus group sessions (envisaged 40 participants from pan-European policy and business,
February 2019). Initial results indicate that at the company level, while high-level commitment, long term
visions, staff members motivation and the promise of enhanced competitiveness drive the transition,
business financing models, resistance to change and the perceived lack of consumer demand continue to
act as obstacles. Multi-stakeholder platforms, citizen awareness and dedicated circular-economy policy
act as positive pressures, while poor waste management legislation and enforcement, the lack of
mandatory circular targets hinder the transition. Relative prices also continue to favour virgin material
extraction and public procurement led by financial criteria hinder the transition to a circular economy. At
the EU level itself, funding programmes, the EU Action Plan for the Circular Economy, as well as the
Plastics Strategy emerge as important enablers, but lack of harmonisation across the EU and obstructive
regulation were found to be key obstacles. The need for environmental tax reforms, for material quality
standards, and more broadly, for wealth-measurement systems other than GDP emerge as powerful (if
unsurprising) recommendations with a view to overcoming obstacles for Europe to transition towards a
circular economic model.
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Abstract
This paper introduces a boundary work tool to develop multi-actor networks for circular business model
innovation. A boundary work lens helps to improve the understanding of the required organizational
boundary changes that lie at the very heart of circular business model innovation (Brehmer et al., 2018;
Velter et al., 2017). The boundary work approach understands business model innovation as a dynamic
process of change, innovation and implementation of internal business model components and the
external environment (Amit & Zott, 2012; Chesbrough, 2010; Teece, 2018). Circular business model
innovation in particular involves boundary changes as firms must orchestrate and coordinate resources
and activities across multiple actors to narrow, slow and close material streams in pursue of sustainable
value (Bocken & Antikainen, 2019; Lüdeke-Freund et al., 2018). Boundary work for circular business
model innovation therefore implies an iterative process of exploring, brokering and changing
organizational boundaries on different organizational levels and across multiple actors. These boundary
changes are not self-evident, and boundary dissonances can be difficult to align due to conflicting
normative, strategic and/or instrumental foundations, such as value creation logics or prevailing business
models (Snihur & Tarzijan, 2018; Solaimani & Bouwman, 2012; Zott & Amit, 2010). Simultaneously,
boundary alignment from particular actors can be critical for establishing circular networks. Here, circular
business model networks are defined as networks of independent but interdependent stakeholders who
can affect or are affected by the network’s practices (Antikainen & Valkokari, 2016; Freeman, 1984;
Lockett et al., 2011). Few tools illuminate and address the interdependence between actor boundaries
involved in cross-sectoral, circular business model innovation. Hence, we pose the research question of
this paper as follows: How can businesses apply a boundary work perspective to develop circular business
model networks? The tool developed in this paper intends to support businesses to explore, negotiate and
develop multi-actor networks for circular business model innovation. Exploring and negotiating actor
boundaries on normative, strategic and instrumental levels helps to understand the required organizational
boundary changes, (drivers of) boundary dissonance and informs boundary brokering. A previously
developed boundary work framework for sustainable business model innovation informs the literature
review on circular business model innovation and circular business model experimentation. In
collaboration with practitioners, the circular business model network tool (abbreviated as ‘the circular
network tool’) is being co-developed and applied in a workshop. The improved tool will be further
applied in a number of cases, which leads to the final tool presented in this paper. The application of the
circular network tool in practice aims to support: (1) the systematic consideration of boundary changes in
the multi-actor network, (2) exploration of strategic choices for internalizing externalities and (3) the
generation of business models that create an improvement perspective for all critical actors. The circular
network tool helps developing dynamic capabilities and facilitates learning and experimentation
(McGrath, 2010; Rindova & Kotha, 2001; Teece, 2018). The tool is relevant for businesses engaging in
circular economy, but holds relevance for NGOs and policy makers which aspire a more sustainable and
circular industry as well.
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Abstract
Collaborative consumption has been promoted as an important step in transforming consumption patterns
toward more sustainable consumption and production practices. Expectations of the sharing economy are
generally positive, though few studies have analyzed the environmental implications of sharing services.
This study aims to analyze the potential environmental impacts of a product sharing platform (rental box
system) for gardening tools by a leading Swedish manufacturer, Husqvarna. Furthermore, the study
follows the life cycle management practices from the producer to develop more sustainable solutions
based on pilot studies and a developing proof of concept. We employ life cycle assessment to review the
environmental performance of the sharing service compared to traditional linear consumption models.
Furthermore, we employ life cycle management concepts to review the development, progress and
knowledge production in-house to develop and improve the platform based on consumer reviews and
sustainability information. Results suggest that the sharing platform can have significant environmental
benefits compared to linear consumption models. The results also identify important aspects for the
environmental impacts of the system, include the location of rental system, transportation method for
renting the products, maintenance and models used to ensure availability of batteries; showing their
sensitivity in the modelling. Above all the functional unit chosen for the assessment is of importance for
comparing circular and linear models is of utmost importance. The study also follows the development of
the sharing service offered by Husqvarna and the business models, production, sourcing and changes to
the system implemented toward more sustainable practices. The results and mapping provide an
important addition to the LCA and LCM literature for circular business models.

Keywords: Sharing economy, Circular Economy, Business model, Life cycle assessment (LCA), Life
cycle assessment (LCM)
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Abstract
The adoption and actual practice of the Circular Economy (CE) is still marginal and for many
organisations synonymous with recycling, while CE’s ideal provides much more and potential more
sustainable strategies (e.g. re-use, re-pair etc.). Businesses are not taking advantage of the full potential of
the ideal of CE, which provides opportunities for sustainable development through a new understanding
of operational processes, supply chains, and business models. One promising approach to incorporate
sustainability within business modelsis Biomimicry. Biomimicry is “a new science that studies nature’s
models and then imitates or takes inspiration from these designs and processes to solve human problems”
(Benyus, 2002:I). Nature is an inspiring source of knowledge, and instead of dominating and exploiting
nature, biomimicry focuses on learning and exploration from nature (Blok and Gremmen, 2016). The
effect of biomimetic approaches on business models remains largely unexplored. Therefore, the general
objective of this study is to assess and identify the (sustainable) characteristics of business models of
businesses that apply a biomimicry design approach and to analyze the different ways of sustainability
operationalization used within these business models. This research investigates how businesses use
nature both as a ‘model’ for innovation (e.g. biomimetic design like gecko-tape or sharkskin-inspired
swimsuits) and as a ‘measure’ for sustainability (nature as a normative framework). By researching how
bio inspired strategies impact business model (re)design, we provide an empirically informed typology of
biomimetic businesses, insights in the mechanisms behind the (re)design of circular business models, and
strategies to take full advantage of the ideal of CE to achieve sustainable and economic viable business
practices. We conducted a qualitative multiple case study, collecting data from 15 semi-structured
interviews with general managers of start-ups and established companies that incorporated a biomimicry
design approach. The interviews provided in-depth information about company’s position towards
sustainability, based on the The Four Phase Model of Sustainable Entrepreneurship (van Tilburg et al.,
2012). Next, the Sustainable Business Models (SBMs) were assessed based on the elements of successful
SBMs outlined by Upward & Jones (2016) and the elements of the Eight SBM Archetypes Model
(Bocken et al., 2014; circular business models are seen as a one of the SBM archetypes and have
additional characteristics). The results distinguish three types of biomimetic business models based on the
role that the application of biomimicry has on the business model. These three types are: Transforming,
Supporting, and Instrumental. Businesses in the transforming category build their business model based
on biomimicry’s framework Life’s Principles (set of strategies and overarching patterns found amongst
the species surviving and thriving on Earth) and score highest on sustainability characteristics found at
business model level. In the Supporting category biomimicry played a supporting role in creating SBM
characteristics. In the Instrumental category biomimicry only played a role in the product design and
product innovation parts of the business model. The outcomes of this study and classifications in three
different types function as models for potential future biomimicry application, and as best practice
strategies to integrate sustainability in the business model. With this, we provide a roadmap and show
which activities, perspectives, decisions, and ways of operationalization lead to sustainability outcomes.
Biomimicry, with explicit use of the Life’s Principles, offers an effective strategy to integrate full
sustainability in business models.
Keywords: Circular Economy, Sustainability Operationalisation,
Sustainable/Circular Business Models
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Abstract
Over the past years, there has been a growing realization that pressing environmental problems and
economic instabilities ask for fundamental change in our current patterns of production and consumption.
The concept of the circular economy (CE) has been promoted across the globe by governments and other
societal actors as an innovative resource efficiency approach with large potential of contributing towards
the transition to more resilient societies required. While theoretical advances in CE conceptualization
have aided CE implementation in practice, it is not yet clear if the concept can live up to the potential
ascribed to it and how actors can be guided towards its implementation. Arguably, sound CE impact
measurement represents a crucial step in this process. A recent review by Saidani et al. (2017) holds that
CE measurement is generally underdeveloped in academia yet also in practice with no widely used
methods. Ghisellini et al. (2014) found indicators to be best developed at macro level meaning nations
and sectors. Indeed, governments worldwide - in Europe as much as in China - are main drivers of CE
through so called circular public procurement. This role model function makes evidence of positive
impacts particularly relevant not at last to further spur diffusion with actors at other levels. Our review of
the existing CE measurement systems at national level revealed these to have alarming shortcomings.
Most importantly, almost exclusively outcome or performance indicators are used which offer no
perspective on CE system formation as it progresses over time. This is problematic particularly as effects
of CE can have large delays 1) owed to the delayed and dispersed nature of environmental impacts, and 2)
in sectors with products with longer lifetime, for example construction it can take several decades before
effects become measurable. We propose that innovation sciences literature can serve to address common
shortcomings of CE macro level indicators. We infer indicators from the ‘functions of innovation
systems’ approach (Hekkert et al. 2007) which is widely used to measure key activities in an innovation
system in various phases of its development. This enables us to form three key categories essential for the
building up of a CE system: motivations, capabilities, and permissions. With these categories we measure
activities and intermediate outcomes rather than end-states. This is crucial for CE indicators being able to
function not only as performance measure but as monitoring system and implementation guidance. We
show how our indicator set can be linked with various key theoretical CE underpinnings. The central CE
principle of keeping resources circulating at highest possible value is incorporated to measure various
quality levels attained in the process of CE formation. Finally, we 19th European Roundtable for
Sustainable Consumption and Production (ERSCP 2019) Institute for Sustainability Science and
Technology, Universitat Politècnica de Catalunya, Barcelona, 15-18 October 2019 present a first
empirical application of the indicator set in two economic sectors. We conclude that more theoretical
development in measurement is required along with, better recording of CE data to increase the potential
for CE indicator sets to function as guidance for implementation rather than purely for effect
confirmation.
Keywords: circular economy, measurement, monitoring, framework, process
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Stay in the loop: the role of indicators in supporting decisions for circular economy
strategies aiming at extending products life
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Abstract
Circular economy proposes an innovative “circular” model towards increased sustainability. The central
tenet of circular economy is to move away from linear practices (“take-make-use-dispose” approaches)
towards the continuous “cycling” of products, materials and resources. Circular economy can be
achieved by adopting practices that include solutions for a) intensified use of products (e.g. product
pooling and sharing); b) circular product design (dematerialised products; designed for longevity,
reparability and recycling); c) material and resource “cycling”, and more. Along with radical
transformation of business models and value chains, product design is of the essence to effectively
support circular economy transitions. The EEA report “Circular by design” from 2017 on products in the
circular economy highlights that designing products using clean materials or increasing use of modular
design is “a prerequisite for circularity”. Design stage, therefore, is crucial in “initiating” circular shifts;
however, the strategies that aim at extending life cycles of products that are currently on the market are
as significant. The European Commission made a resolution on a longer lifetime for products
(2016/2272(INI)) stressing the urge for extended producer responsibility to tackle the issues of
durability, reparability and recyclability of tangible consumer goods.
This article aims to provide an insight on how the sustainability related performance indicators can
support decision making for circular economy strategies aiming at extending life time of existing
products, components and materials (through service, repair and recycling) taking a cross-business
process view. The article provides an example of indicators and their application to a hypothetical case
study. We follow the indicator selection procedure, with the help of which the set of relevant indicators
is selected for the CE initiative assessment. By taking a case example, we demonstrate i) the importance
of operating with indicators across business processes; and ii) the importance of a dynamic indicator set
(as opposed to the ‘prescribed’ indicators). Based on the final performance indicator set relevant for the
case, the decision can be made to either implement the strategy, select/combine with another or avoid
the implementation altogether.
Keywords: Circular Economy, Extending Life Cycle, Performance Indicators, Decision Making for
Sustainability
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Economics of CO2 utilisation technologies in the cement industry
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Abstract
Being among the biggest emitters of anthropogenic CO2, the cement industry requires rapid solutions in
order to foster a development towards a sustainable future [1] . A concept developed in recent years,
which could possibly procure CO2 emission reductions for many industrial sectors, including cement
production, is the so-called ‘carbon capture and utilisation’ (CCU). It has become a model which attracts
researchers, policy makers and entrepreneurs in search of sustainability solutions. The general idea is not
to emit CO2 directly, but to use the produced CO2 as a feedstock for the production of goods. At the end
of their lifetime, many CCU products can be incinerated and the resulting CO2 can be circled back again.
Therefore, CCU could potentially play a role in the de-fossilization of certain industry sectors and foster
the development towards circularity in industrial processes. A major hurdle for implementing CCU
technologies is often their economic viability as well as the social acceptance for using such technologies
[2] . Hence, assessments regarding the economic and social impacts of CCU technologies are needed [3] .
A technological concept developed in this field is the so called ‘accelerated carbonation’ process. Hereby,
CO2 is reacted with activated minerals to form carbonates [4]. The carbonates could potentially be used
for multiple purposes, such as fillers, cement additives or for land reclamation projects [5] . Some policy
advice reports use the accelerated carbonation process as a positive example for the utilisation of CO2 as
a feedstock, because unlike most other CCU concepts, the carbonation reaction is energetically favourable
[6] . Nevertheless, accelerated carbonation routes lack detailed and comparable economic assessments in
literature [4] . In this contribution, economic assessments of several carbonation routes will be presented,
uncovering the advantages of certain routes towards an economically viable implementation. Moreover,
the evaluation of the circumstances under which these novel technologies become economically feasible
as well as the analysis of key factors which can be influenced in order to promote economic feasibility
will be investigated. Hereby, the methodology of a recently published guideline for techno economic
assessments of CCU technologies[3] will be used. Understanding the economics of CO2 utilisation routes
in the cement industry is essential for their further development as well as deployment and can help
decision makers to derive sustainability strategies.
Keywords: Carbon Capture Utilisation, Economic assessment, Cement industry
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Abstract
Europe ranks second in the world in Pulp & Paper products and generates around 11 million tonnes
of waste annually. The paperChain project, funded by the programme Horizon 2020, aims at creating
new markets for different Pulp & Paper waste streams by upcycling and creating secondary raw
materials for other resource intensive sectors. Five circular cases are deployed all over Europe to
demonstrate the technical, socioeconomical and environmental feasibility of the solutions carried
out, within building construction, road and railway infrastructure construction, chemical industry and
mining sector. Moreover, the sustainability of the new products and solutions developed must be
assessed and compared with that of existing ones, to be validated in the framework of the European
Circular Economy Action Plan. On the other hand, any sustainability assessment of the project must
consider, at least, the evaluation of environmental, economic and social aspects under a life cycle
perspective. This method has been identified as the most appropriate to be applied in this kind of
assessments, to ensure that there is no impact shifting between different impact categories, different
areas or different stages of the life cycle. For these reasons, the selected methodology has been Life
Cycle Sustainability Assessment (LCSA), consisting on the realisation of three individual life cycle
assessments of the environmental, economic and social impacts of the developed products, according
to the guidelines proposed by UNEP/SETAC Life Cycle Initiative in 2011 Towards a Life Cycle
Sustainability Assessment: Making informed choices on products. The first circular case was
implemented in Spain in the last quarter of 2018, implementing new solutions to the road
construction sector. Waste Paper Fly Ash (WPFA) is a waste stream generated in energy recovery
plants to produce electricity from rejects of paper recycling process that cannot be recycled anymore.
This ash has been used to replace lime in a stabilised subgrade layer of an unpaved road and to
replace cement in a stabilised subgrade layer of a paved road. In parallel with the technical validation
of these solutions, the sustainability assessment of the deployed innovation actions must be assessed
applying the LCSA methodology, in direct comparison with the existing products and
implementations. The paperChain project will be able to demonstrate the feasibility of applying
ecoinnovation into new business models from waste streams generated in the Pulp and Paper
Industry in Europe, decreasing the amount of waste disposed to landfills in a sustainable way of
acting.
Keywords: Sustainability, Circular Economy, LCA, Roads, Pulp and Paper Industry
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Abstract
Resources play a crucial role in delivering value to society. In the course of their appropriation,
networks of processes produce substances of high purity, which are subsequently combined into
components and products with very specific quality characteristics and functions. Thereby, previously
concentrated substances are dissipated and diluted, requiring considerable efforts to regain their
original functionality. Often, the process of re-appropriation of the original substance function is limited
by physical laws, but also by socio-economic system structures. Some of these efforts could have been
potentially avoided through a different system set-up, e.g. by a different combination of reuse and
recycling strategies, contributing to a more circular and sustaining economy.
One method that is able to assess the performance of systems to concentrate or avoid dilution of
resources is Statistical Entropy Analysis (SEA). It has been developed to analyse the results of a
Material Flow Analysis (MFA), which is a method that assesses flows and stocks of materials within a
system. Until now, the method has been applied on the substance level (elements and compounds) only,
but proved to be applicable to various scales and on a variety of systems. Some examples include the
evaluation of the European and Chinese copper cycles, the process of lead smelting of a large stateowned enterprise, waste water treatment plants and municipal solid waste incinerators. By further
developing the method we are able to combine all three hierarchical level, consisting of the materials,
component and product level. This extension makes the method applicable to different combinations of
CE strategies, both destructive (e.g. recycling) and non-destructive (e.g. reuse). The method is
demonstrated on a case study of a simplified production and end-of-life treatment system of a car,
under eight different system configurations.
The results show that the multilevel SEA method allows to evaluate the contribution of different CE
strategies and their combinations to maintain and restore functionality, while identifying critical stages
which lead to the most severe resource and functionality losses. Based on the results, first a circularity
baseline is defined which represents a system state which fully preserves functionality and avoids
resource losses. In a second step, the dilution and concentration changes that are undertaken within the
system to reach a specific system state are included, resulting in the framework for resource
effectiveness. Based on a system’s ability to preserve or regain the functionality of substances,
components and products (x-axis), under the simultaneous consideration of statistical entropy changes
that are undertaken (y-axis), the framework assesses the relative distance between system
configurations, as well as their distance to the ideal state of resource effectiveness. The ideal state of
resource effectiveness is represented by a system that maintains maximum functionality with minimal
statistical entropy changes (efforts). Within the two dimensions of the framework any system
configuration can be quantitatively assessed. As the method is independent of any background system,
e.g. energy system, it is complementary to multiple methods, including impact- and cost-benefit
evaluations, providing a high potential for their future integration.
Keywords: Circular economy, Statistical Entropy Analysis, Material flow analysis, recycling
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Abstract
In the adoption of a circular business model, marketing strategies and promotion activities play a relevant
role, in order to bridge the gap between the purpose of increasing the value of the product and the real
ability of the market to recognize it. We therefore are willing to inquire on the communication strategies
of the companies which manifested an interest in adopting circular economy practices, with the aim of
identifying the drivers that lead to better economic performance. We propose an empirical analysis based
on a sample of firms operating in Italy and adopting circular economy practices. Our population is
composed of 322 companies listed among a variety of sources connected to the circular economy world,
which can be identified out of a set of initiatives realized by qualified subjects (“Treno Verde”, “Io Penso
Circolare”, “Verso un’economia circolare”, “Materiali innovative per una nuova edilizia sostenibile”,
“Enel-Symbola”, “ReMadeinItaly”, “MAINN Legambiente”). Out of this population, we isolated
companies operating in the manufacturing industry, therefore working on a final sample of 231 firms. Our
analysis of promotional activities is based on a unique web-scraped dataset of circular companies’
websites that enabled us to capture and analyze all text- and image based promotional efforts from these
organizations across their web pages. To do that, we used CULTR, a suite of web-based applications
specially designed to crawl websites and capture information about category promotion created by
Gehman and Grimes (http://www.cultrtoolkit.com/). To further validate our theorized causal model and
associated mechanisms, we supplemented our statistical analysis by interviewing a sample of circular
companies’ entrepreneurs through a telephone survey (CAWI) conducted between March and July 2018.
The survey was addressed to a sub-sample of 54 companies (23.4% of the universe). The results of the
study show that marketing strategies and promotion activities are necessary tools to bridge the gap
between the purpose of increasing the value of the product and the real ability of the market (consumers)
to recognize the greater value connected to innovation processes (product and process). These
investments are essential for rethinking the way of consuming and doing business and for giving a boost
to the transition process towards a circular economy.
Keywords: Circular Economy, Manufacturing industry, Marketing strategies, Promotion, Sustainability
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Abstract
Together with the arising awareness for the ecological and social effects of the current economic
system, which have been extensively reported from the 70s, the financial crisis of 2008 was
interpreted as a turning point for the search and creation of a new economic paradigm more stable and
sustainable. Several proposals, both at the theoretical and grassroots level, emerged as possible
alternatives, in some cases gaining worldwide visibility (for instance, the Peace Nobel Prize to
Muhammad Yunus for Microcredit), in others helping localities to reorganize themselves and survive
with parallel systems. The scope of this research is to map the state of the art of these initiatives of
sustainable economics - which we define as an economy with concern for environmental and social
issues at its core - in the specific case of academic publications. We identified ten different keywords
which resulted to be the current most relevant proposals and we used bibliometric tools based on
online academic databases to collect data about the distribution and variation of these initiatives in the
last 20 years. Moreover, we created citation network maps to measure and visualize the relatedness of
the topics and the interconnection of their authors, using direct citations, bibliographic coupling and
co-occurence of key words. As results, we found in general an increasing interest in the topics,
especially after the financial crisis of 2008. Furthermore, the territorial distribution is mainly
concentrated in some areas, which is reflected also by an affiliation-concentration around some key
institutions. Finally, we found that in general the concerns of the different topics are quite similar and
integrated, but the level of communication between the authors is low and polarized inside some
clusters. As conclusion, we call for a stronger integration and communication among the different
exponents of these initiatives, as well as for their unification under a common umbrella that
reconnects the academic field with the existing local practices, creating a bridge between theory and
practice of alternatives to the current economic system.

Keywords: Sustainable Economics, Bibliometrics, Network Mapping, Post-growth, Circular
Economy
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Abstract
In the last years several economic proposals, both at the theoretical and grassroots level, emerged in
different parts of the world to address the environmental and social issues that the current economic
paradigm left behind. Some of them gained worldwide visibility and managed to enter into the
mainstream discourse of sustainability (by instance, the Circular Economy), others remained local
experiments with low international echo (e.g.: the Complementary Currencies). In combination with
the data extract from a previous study (Mapping economic change Part1: a bibliometric analysis of
the current state of sustainable economics initiatives), in this research we selected 10 different key
words that represent the current most relevant initiatives of sustainable economics - which we define
as an economy with concern for environmental and social issues at its core – in order to carry out a
qualitative analysis within the academic field. We investigated about the common and key
characteristics of these proposals, in order to derive some hypothesis about their difference in
visibility, distribution, approach and scope. We categorized these proposals according to three
criteria: economic domain (consumption, labour, production, finance/capital, trade), type of initiative
(bottom up or top-down) and scale (local, national and international). We moreover organized them
into a scheme which orders the key words on two axes: radical- conservative (closeness of the topic
to traditional or alternative economic approaches) and environmental-social (whether the focus of the
initiative is more towards the ecological or the social field). As results, we found that those proposals
focused on top-down approaches, on an international level and close to mainstream visions of
economics, currently have higher visibility in the academic field. However, in our study we moreover
demonstrate that these initiatives are not opposed to each other, but complementary: in fact, as part of
the conclusion, we propose a possible scheme to integrate all these proposals into a comprehensive
and integrated plan for a more sustainable economy. We believe that presented in this shape, these
initiatives can gain more easily visibility, and above all result as more effective and robust in
proposing themselves as a practical and independent alternative to the current economic paradigm.

Keywords: Sustainable Economics, Post-growth, Bibliometrics, Circular Economy, Sufficiency
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Abstract
As part of the transition towards a circular economy, improved design of plastic products should lead to
higher circularity. The research project ‘Circular Plastics’ in the North of The Netherlands has a focus
on circular product development, next to focus areas on improved mechanical recycling and on chemical
recycling of plastics from packaging waste. Several principles are used to reach the objective of higher
circularity by better design: reduction of the amount of plastics in the products; transition towards
biodegradable plastics; increased use of recycled materials; increased recyclability of the product at the
end of its lifetime; new product-service approaches; value chain optimisation for reuse and recycling of
products. 15 companies were selected within the region based on their use of specific materials in the
products (mainly PET, PE and PP), the volumes of materials used, and/or the focus on the design of
products and value chains. The companies vary in size from start-ups to large multinationals. These
companies formulated 44 different project questions, of which 18 focused on direct product
development, and 10 related to closing the loop from old product to raw material to product again. A
selection of 8 projects was made. The selected companies followed a dedicated product development
and value chain building approach, depending on the specific needs of each company. Typical project
duration was 6-12 months. An analysis framework is proposed to identify the measure of results of the
projects as well as the type and principles of the design process. The project team has used dedicated
action research approaches directly coupling innovation and research processes in and with the
companies. Preliminary results show a high readiness and dedication of most of the companies. Circular
product improvements by design are feasible in all selected cases, with a focus on increased use of
recycled materials in the (re)designed products. A Materials Circularity Index (MCI) and a simplified
Life Cycle Assessment (LCA) tool were used to assess the outputs of the projects. The paper formulates
conclusions on the results of the innovation projects, identifies the benefits and shortcoming of the
approaches used and looks forward to the next phases of the projects on circular design of plastics.
Keywords: Circular Design, Plastics, Recycling, Value Chain, Life Cycle Assessment
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Abstract
Aspirations are high in current policy and strategy development on circular economy by governments and
industry worldwide. Dutch policy for instance aims at full circularity of resources in 2050. Regional
objectives in the North of The Netherlands are even higher, aiming for circularity in 2030. All of this
coming from 9% circularity worldwide in 2019. However, these goals are considered to be unrealistic and
can frustrate the transition towards a more circular and sustainable society. Fundamental limitations
towards achievement of circularity are underestimated systematically. Also, circular economy has a
narrower scope than sustainability and can lead to negative rebound effects from a holistic perspective.
Thirdly, societal and industrial economic and social requirements can hamper fast transitions. Last,
circular processes in value chains, businesses and consumers preferences are complex and interdependent.
The research described in this paper assesses the gap between the perfect world of circularity and the
reality of working with industry, government, consumers and other stakeholders in the ‘circular plastics’
ecosystem in the North of the Netherlands. The research project is part of the programme ‘Circular
Plastics’ in the North of The Netherlands which has a focus on circular product development, improved
mechanical recycling and on chemical recycling of plastics from packaging waste. A theoretical
framework to assess the gap that exists between wishes and reality is proposed, based on (a) fundamental
limitations such as thermodynamic and ecological principles (b) conflicts between circularity and more
holistic sustainability requirements (c) societal and macro-economic requirements (d) global sectoral
requirement s of plastics and recycling industry and (f) practical requirements of plastic value chains in
the North of The Netherlands. The framework is constructed from knowledge in existing literature and
information from global national and regional sources and is based on the MDM (Multilevel Design
Model). A survey among 20 key stakeholders of the ecosystem, and a review of over 30 projects is used
to gather data from the practice of circular plastics in The Netherlands over the last decade. Based on the
preliminary analysis of the data, the results indicate that full circularity of plastics is not within reach
during the next few decades, and theoretically will be very hard to achieve in the long run. The most
important uncertainties, potential conflicts and barriers within the different levels of the system are
identified, as well as drivers towards transformation and incremental change. Systemic solutions for this,
and a reframing of the current strategies, policies and institutional narrative regarding Circular Plastics are
proposed.

Keywords: Circular Economy, Plastics, Systemic change, Societal transition, Multilevel model
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Problematic Plastic Waste: 6 ways to increase circularity
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Abstract
The increasing issue of plastic waste is really (at least) two separate but related problems when plastic
materials drop out of use or circulation. First, some plastic items have an entirely linear lifepath because
of the way they are constructed, the materials they use or the purpose to which they are put. The best
possible outcome for such plastics would be to sit in landfills for thousands of years, contributing to
issues of landfill volume and long term maintenance. Second, some plastics items are more likely than
others to be disposed of improperly after which they become visible litter in natural areas or invisible
microplastic contamination in water, soil, food and even human bodies. Even when the plastic in these
products is recyclable, the material is not captured effectively in waste collection systems and leads to
an accidentally linear lifepath. Fortunately, both problems can be addressed by introducing more
circularity into the design, use, recovery and processing of plastic. Plastic wastes can be made less linear
if they are averted through the use of more circular materials, minimised by decreasing the amount of
plastic used, delayed if reused rather than replaced after a single use. Even if minimised or delayed,
plastics that cannot be averted could be recycled in various mechanical and chemical ways, which will
be most effective if plastic is simplified as well as captured and processed in innovative ways. Finally,
the energy embedded within plastic waste can be recovered if the wastes are burned for energy
production or if plastic-consuming microbes are developed that can use plastic as an input to biological
processes. None of these methods are applicable to all possible plastic waste situations nor are the
methods completely free of problems of their own. This paper describes the factors contributing to both
plastics problems and identifies the strengths and weaknesses of each of the proposed methods to
address those problems. Finally, the paper explores how multiple methods can be combined through
innovations in multiple societal arenas to create a mixed solutions that turns the current ‘linear plastic
lifepath’ into a future ‘circular plastic lifecycle’.
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Abstract
In Germany, plastic manufacturing accounts for 50 % of all microplastic entries into the environment.
More than one third of the produced quantity of plastic is used for the production of packaging. In 2015,
Germany produced ~ 3 Mio. T of plastic packaging. The transdisciplinary research project is funded by
the German Federal Ministry of Education and Research and will be carried out in cooperation between
the Institute for Ecological Economy Research and the Institute for Energy and Environmental Research
(ifeu), the German association of the bulk stores, five major pioneer enterprises, one environmental
organization and the city of Heidelberg. We look into innovative solutions to reduce and/or avoid plastic
packaging along the supply chain. To do so, we first conduct a literature research and develop a typology
of business model innovations that contribute to reducing plastic packaging along the supply chain. Based
on this, a series of hypotheses about business model innovations and their social and technical
requirements is developed. After that, we conduct interviews with enterprises in four sectors: food, office
supplies, textiles, as well as cosmetics and beauty products. We analyze the type of packaging and
technologies at use, the necessary social resources, supply chain characteristics, and communication
strategies with consumers and business partners along the supply chain. In addition, the collaborative
relationships along the supply chain, the choice of business partners and collaboration types and strategies
to change consumer behaviors are of interest. Each business model innovation is evaluated in terms of its
waste reduction potential. The assessment criteria include the type and amount of waste, waste treatment
and possibilities to reduce or replace packaging. The distribution channels (stationary vs. online retail)
and the position and function of the plastic packaging within the supply chain (b2b vs. b2c) are further
distinguishing criteria. A workshop finally offers the platform for a presentation of the results and
discussion of these between researchers and practitioners. This typology builds the premises for further
research on internal and external factors for the evaluation of the reduction potential of various packaging
solutions, the identification of best practices as well as internal and external success factors for
businesses. The first results of our empirical research will be presented at the conference. We will refer to
recent contributions to circular and sustainable business models (cp. e.g. Bocken et al. 2016 and 2018,
Joyce/Paquin 2016, Schaltegger et al 2012).
Keywords: Plastic; Packaging; Sustainable Business Model Innovation
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Abstract
The circular economy concept has garnered significant attention among academics, governments and the
general public alike, as a potentially compelling solution to spiralling waste management problems and
rampant resource use. Various interventions have been launched, including several at European Union
level, aimed at promoting the transition to circularity, and examples of business showcasing circular
processes seem to be steadily increasing across the globe. But while the nascent academic literature on
circularity across various disciplines has made some inroads to defining circularity and to describing good
practice, there is little by way of measurement or systematic analysis of the key factors that may enable
or hinder the uptake of circular economy business models. The aim of this paper is to empirically-assess
the enablers and barriers to business circularity, as well as the policies that might help facilitate the
transition towards more circular business models. To this end, we conducted interviews with 107 highlevel executives from European businesses, across several key sectors like manufacturing and
construction. The interview covered various aspects related to respondents’ awareness and concern for
issues related to the circular economy, efforts to implement circular economy business practices, the key
drivers and barriers in this regard, as well as the role of policy at the local and supranational level. Our
results indicate that, even among the greener examples of European business, where recycling and
reprocessing of components is present, the use of virgin raw materials as inputs is still largely prevalent.
When it comes to the enablers and barriers, the results underscore the importance of business leadership
and direction from senior executives in terms of driving the shift towards circularity. We also find
evidence that a disconnect exists between the environmental and business arms of these firms, which
may hinder the shift towards circular economy business models. In addition, respondents believe that
consumers are largely indifferent towards key circular economy product characteristics like reparability
and recyclability, which may discourage businesses in their efforts to close the loop, although the
perceived importance of quality and durability may assist in creating a business case for prolonging
product lifespan. Finally, respondents see a minimal role for government policy, although the
introduction of quality standards for reused/recycled raw materials and minimum reused/recycled input
requirements emerge as the key policies which may assist in promoting circular business. The results have
several important implications, notably in terms of focussing policy efforts on encouraging more
circular input usage across businesses, while underscoring the need for greater integration of
environmental and business roles within entities.
Keywords: Circular Economy, Enablers, Barriers, Circular Economy Policies, Europe
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Abstract
The circular economy concept has garnered significant attention among academics, governments and the
general public alike, as a potentially compelling solution to spiralling waste management problems and
rampant resource use. Various interventions have been launched, including several at European Union
level, aimed at promoting the transition to circularity, and examples of business showcasing circular
processes seem to be steadily increasing across the globe. But while the nascent academic literature on
circularity across various disciplines has made some inroads to defining circularity and to describing good
practice, there is little by way of measurement or systematic analysis of the key factors that may enable
or hinder the uptake of circular economy business models. The aim of this paper is to empirically-assess
the enablers and barriers to business circularity, as well as the policies that might help facilitate the
transition towards more circular business models. To this end, we conducted interviews with 107 highlevel executives from European businesses, across several key sectors like manufacturing and
construction. The interview covered various aspects related to respondents’ awareness and concern for
issues related to the circular economy, efforts to implement circular economy business practices, the key
drivers and barriers in this regard, as well as the role of policy at the local and supranational level. Our
results indicate that, even among the greener examples of European business, where recycling and
reprocessing of components is present, the use of virgin raw materials as inputs is still largely prevalent.
When it comes to the enablers and barriers, the results underscore the importance of business leadership
and direction from senior executives in terms of driving the shift towards circularity. We also find
evidence that a disconnect exists between the environmental and business arms of these firms, which
may hinder the shift towards circular economy business models. In addition, respondents believe that
consumers are largely indifferent towards key circular economy product characteristics like reparability
and recyclability, which may discourage businesses in their efforts to close the loop, although the
perceived importance of quality and durability may assist in creating a business case for prolonging
product lifespan. Finally, respondents see a minimal role for government policy, although the
introduction of quality standards for reused/recycled raw materials and minimum reused/recycled input
requirements emerge as the key policies which may assist in promoting circular business. The results have
several important implications, notably in terms of focussing policy efforts on encouraging more
circular input usage across businesses, while underscoring the need for greater integration of
environmental and business roles within entities.
Keywords: Circular Economy, Enablers, Barriers, Circular Economy Policies, Europe

83

ISBN: 978-84-09-16893-4

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019

How does sustainability-oriented innovation effect on customer and financial
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Abstract
The long-standing discussion on whether sustainability pays off has yielded mixed results. However,
many influential papers have come to the understanding that a virtuous circle is created between business
sustainability and financial performance through the mediation of reputation enhancement, employee
satisfaction and retention, etc (e.g., Surroca et al., 2010). In the case of sustainability-oriented innovation
(SOI), market performance has not been a major area of scholarly discussion. However, several previous
studies have identified several contingencies in which SOI may not financially pay off (e.g. Przychodzen
& Przychodzen, 2015; Pujari, 2006). This leads us to examine the relationship between SOI and
performance also from the angles of customer performance and market performance. We collected data
from November 2015 to April 2016 through a phone and online survey. Our sample was composed of
companies of 50 or more employees in the Basque Country (Spain). The questionnaire was based on
close-ended, multiple-choice questions. We obtained full data from 170 companies (19.5% response rate).
We obtained already developed scales for the dependent variables: customer and financial performance
(Hooley et al., 2005). Its reliability as a reflective measure was tested for each of them, resulting in a
Cronbach α of over 0.8. As for the independent variables, they are self-developed measure covering five
dimensions of sustainabilityoriented innovation, each with three formative items, which after factor
rotation result in three categories (process, product and service). We measured the reliability of each of
the categories, obtaining a Cronbach α of above 0.9 for all of the cases. We used the variables size
(measured in turnover), degree of sustainability orientation of the firm, industry and R&D intensity as
controls. We performed structural equation analysis. The results show that sustainability-oriented
innovations particularly in the process category result in increased financial as well as customer
performance. Furthermore, SOI innovation in product category increases customer performance. In
addition, sustainability-oriented innovation in services was not related to either type of performance,
which may be related to the fact that this is still underdeveloped (it was not prevalent among the surveyed
companies). Finally, we did further tests with sub-samples of firms representing different strategic
archetypes (as defined in the classic categorization by Miles & Snow, 1978). We found that firms
representing prospectors, analyzers, defenders and reactors had distinctively different performance
profiles as it comes to SOI. These results show that SOI related benefits are dependent on the firms’
strategic alignment with the markets, some strategies being more adept to particular type of SOI than
others.
Keywords: Sustainability-oriented innovation; Customer performance; Financial performance
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Abstract
Data science and the circular economy (CE) are two key issues for future business competitiveness.
Data-driven decision-making (DDDM) provides new insights into consumer behaviour and material
flows across the supply chain thereby enabling circularity strategies such as end-of-life collection,
refurbishment, remanufacturing and recycling. However, companies are currently seeking for strategies
to unlock the full potential of DDDM for circular strategies. This is mostly because empirical research
that integrates the development of circular strategies with the use of data from a business perspective
remains almost inexistent. This paper fills this gap by looking into how product and service-related data
informs the decision-making process to build circular business strategies in the Dutch industrial sector.
This paper makes three major contributions, namely: (i) it develops a new analytical framework bridging
the literature on DDDM, CE and systems theory which is useful for strategy development in all fields;
(ii) it offers new empirical evidence on how companies use DDDM to foster the transition towards a CE;
(iii) it sheds new light into policy mechanisms capable of optimising the interface between DDDM and
CE in the manufacturing sector. Our exploratory research reveals a link between DDDM and circular
strategy development, which resulted in four types of relationships. The relationships show that data and
technologies are a critical enabler for the acceleration of the CE. Furthermore, variations across
companies were observed in the steps of DDDM and the challenges. Lastly, factors on product, process
and value chain level are unveiled that influence DDDM. This research offers new perspectives to
understand the connection between DDDM and CE from a system perspective and shapes the base for
practitioners and academics, who are interested in additional research on the phenomenon, and for
policymakers, who are cable of optimising the interface between DDDM and CE in the manufacturing
sector.

Keywords: Circular Economy, Data-Driven Decision-Making, Information Theory, Industry 4.0,
Strategy Design
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Abstract
The extensive use of soy-beans for fodder proteins within Denmark and the European Union in general
are posing a serious environmental threat due to land-use changes and environmental degradation in
South America countries, where a large part of the soy-bean is being cultivated. An agricultural system
consisting of monoculture, primarily wheat being dominant in Denmark, and massive utilization of
‘external’ resources like artificial N, pest and weed chemicals, fossil fuels usage, etc. are constantly fed
into the system to sustain it. To increase the domestic production of fodder proteins in Denmark, and to
benefit from the many Eco System Services that legumes provide, this paper investigates how this can be
achieves. By adapting Gells Socio- technical Transition (ST) theory on the Danish faba-bean production
in a Multi-Level Perspective (MLP) - constituted by the ‘landscape’, ‘regime’ and ‘niche’ - an Analytical
Framework is developed that facilitates an investigation of Transition Pathways’ for Danish agriculture
adapting to more legumes (faba-bean) for protein fodder instead of soy-bean import. The analysis reviles
in which areas of the coherent (dominating) ‘regime’, that the Danish faba-bean ‘niche’ is challenging the
existing ‘socio-technical system’. We identify important Champions at the three levels analyzed and
suggest that various activities are taken at all levels addressed to promote the cultivation of faba-beans.
Emphasis should for example be given to strengthen local farm networks to share knowledge and farm
equipment for intensified faba-bean cultivation, and use as animal fodder (niche). Besides this, university
curriculum must be updated and increase farm advisors and farmer organization’s knowledge of
leguminous crops, as to improve their advisory tasks, and hence harvest as many environmental benefits
as possible when cultivated legumes (landscape). Besides this, stronger environmental regulation must be
applied to facilitate a higher uptake of e.g. faba-beans. This could be a reintroduction of the ‘harmony
rule’ between size of the farmland and the number of livestock to facilitate an adequate area of arable
farmland to become more self-sufficient in animal fodder (landscape). Seed and fodder companies could
already now be more flexible to a changing ‘regime’, as they most likely would like to sustain their
market shares, also in the future (regime).
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Abstract
There is a broad consensus that new business models are a key factor for the transition to a Circular
Economy (CE). The paper introduces the methodology of a learning tool, called CE Strategist, which
provides guidance for the process of creating a CE-inspired Business Model. Developed within the
European Erasmus+ project KATCH_e, the tool aims to help students and businesses alike, to identify
circular business opportunities and further define them through an adapted version of the Business
Model Canvas (BMC). The tool was being implemented as an openly accessible Webtool. Its
methodology follows a four-step process: (1) Description of the current Business Model with a BMC
template; (2) Evaluation of value capture opportunities along the whole product life cycle; (3) Selection
of the most relevant CE strategies and Evaluation of best-practice examples; (4) Definition of a CEinspired Business Model with a Business Model Canvas template highlighting potential influences. The
innovation of the tool lies in its process design, which not only covers the analysis of CE potentials or
the specification of the BM as the majority of existing tool, but provides guidance throughout the whole
process of business model design which is the focus of this paper. It discusses, which CE business
strategies can be distinguished, how their applicability can be evaluated and how they influence the
different elements of a Business Model. The conclusions discuss the inherent limitations of the approach
and how these were dealt with.

Keywords: Circular Economy, Circular Business Strategies, Circular Business Models, Business Model
Canvas, Tool
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The environmental impact of circular products: what do we really know?
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Abstract
The circular economy is billed as a solution to increase economic growth while reducing environmental
impact. It is argued that retaining the value of products, components and materials by fostering the “inner
loops”, such as reuse, refurbishment and remanufacturing, increases the resource efficiency. However,
published environmental assessments estimating the actual impact of these so-called circular outcomes
are inconclusive. These results can partly be explained by assumptions and differences in
methodological choices when conducting life cycle assessments and partly by certain product
characteristics. This paper presents the results of a systematic literature review and mapping of previous
environmental assessments on circular products. Mapping reveals factors that influence the
environmental impact of circular products and other aspects that should be incorporated in
environmental assessments. The review as a whole yields impressions of possible weaknesses. First, a
lack of studies of products with so-called circular designs that are utilized within circular business
models is apparent. While studies assess the benefits of reuse as compared to producing a new product,
they almost exclusively assess standard linear products that are offered as part of traditional (not
circular) business models. In addition, many assessments are static analyses and limited consideration is
given to future increases in the share of renewable energy. One can thus question how well the available
environmental assessments quantify actual circular products/offerings and the environmental
performance gains they could provide in a circular economy.

Keywords: Circular Economy, Environmental Impact, Sustainability

ISBN: 978-84-09-16893-4

88

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019

Analyzing the Decision to Invest in Recycling: the Role of Demand Uncertainty
and the Rebound Effect.

1*

1

2

1,3

Loïc De Weerdt , Tine Compernolle , Simon De Jaeger , Steven Van Passel

1University of Antwerp, Prinsstraat 13, 2000 Antwerpen – Belgium Department of Engineering Management and Department of
Economics
loic.deweerdt@uantwerpen.be, tine.compernolle@uantwerpen.be, steven.vanpassel@uantwerpen.be
2KU Leuven, Warmoesberg 26, 1000 Brussel Research Centre for Economics and Corporate Sustainability
simon.dejaeger@kuleuven.be
3Hasselt University, Agoralaan Building D – 3590 Diepenbeek – Belgium Centre for Environmental Sciences
steven.vanpassel@uhasselt.be

Abstract
The reduction in the consumption of virgin material is considered one of the most important
environmental benefits of the transition towards a circular economy. However, as positive externalities
are not internalized and investors face demand uncertainty, private investment in the circular economy is
lagging behind. This study analyses a monopolistic firm with the option to invest in a recycling facility,
taking into account demand uncertainty. The analysis internalizes the environmental externalities of
recycling, taking into account the rebound effect. Such rebound effects occur whenever recycled
material does not fully displaces virgin material. On the one hand, the objective is to analyze the impact
of environmental externalities of recycling on the decision to invest in a recycling facility. On the other
hand, the discrepancy of investment thresholds between profit maximization and welfare maximization
are calculated and analyzed. The theoretical framework is applied to a case study in the plastics waste
industry. In order to incorporate demand uncertainty and environmental externalities, the real option
theory is used. An existing real option model is extended by incorporating the environmental
externalities of recycling. Using this extended model, the optimal investment thresholds i.e. the optimal
investment trigger and the optimal investment capacity are calculated. We find that internalizing positive
environmental externalities lowers the optimal investment threshold as well as the optimal investment
capacity. The optimal capacity in which a firm invests in, increases in case of welfare maximization.

Keywords: Circular Economy, Real Option Analysis, Rebound Effect, Recycling, Plastics

*

Corresponding author

89

ISBN: 978-84-09-16893-4

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019

Design New Products with Natural Stone Waste

1,2

2

2

3

Jorge Lino Alves , Filipe Moreira , Bárbara Rangel , Cristina Carvalho , Joaquim Góis

4

1INEGI, FEUP, Rua Dr. Roberto Frias 400, 4200-465 Porto, Portugal, falves@fe.up.pt
2MDIP, University of Porto, Rua Dr. Roberto Frias, 4200-465 Porto, Portugal, filipesmoreira94@gmail.com; brangel@fe.up.pt
3UCTM-Lab / LNEG, Rua da Amieira, Apt. 1089, 4466-901 S. Mamede de Infesta, Portugal, cristina.carvalho@lneg.pt
4CERENA, FEUP, Rua Dr. Roberto Frias, 4200-465 Porto, Portugal, jgois@fe.up.pt

Abstract
Major events in the history of human civilization are often labelled with terms such as Stone Age, Iron
Age, Bronze Age, Industrial Revolution, or Information Age. Today, the new era of Re-use, Reduce
and Recycling has already started. Those events, so remarkable for the human being, have a common
characteristic: the discovery, extraction, processing and use of natural materials from the Earth, many
of them giving name to its era. The extractive industry plays a crucial role in the current development
of our society, providing key raw materials for the industry. However, the negative impact associated
with this activity is evident. The growing demand for non- renewable resources, because of the
continuous growth of the world's population, makes it urgent to look for other alternatives, to guarantee
the sustainability of the planet. Knowing that the mining industry and particularly in natural stone
quarries, the percentage of unused stone material (waste) can reach 70% of the total volume of
extracted stone, laying down that new uses for the waste materials is a priority which promotes the new
paradigm of circular economy and sustainable development. This work explores the possibility of reuse
waste generated by the stone extraction industry, through the production of composite materials
formulated with stone particles of different grain size joined together by an epoxy resin. The stones used
in this study were obtained from the residues from two quarries of natural stone, a marble quarry located
in the south of Portugal and a schist quarry in the north of Portugal. The physical-mechanical properties
of the stones used were already known and are published in the Catalogue of Portuguese Ornamental
Stones. Subsequently, the physical-mechanical properties of the original rocks were compared with
those determined in the produced samples. The manufacture of samples made it possible to evaluate
the behaviour of the components of the mixture from the aesthetical point of view, but also in terms of
their main features, through testing; the physical and mechanical properties were determined. The
results led us to conclude that the composite with the most promising properties does not present
enough mechanical resistance for structural applications, like some ornamental rocks do; however, it
represents a great opportunity to design decorative artefacts for different industrial sectors. Considering
the results obtained, a lamp and a decorative panel were designed and manufactured using shale and
marble, taking advantage of the observed contrast between dark and opaque shale grains with
translucent and light grains of marble.
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Consumption in the circular economy: consumer behaviours and activities
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Abstract

Despite the central role consumers will play in achieving circularity, research on the effects of circularity
on consumption is somewhat limited. Instead, most of the existing studies addressing the circular
economy identify strategies and business models that companies should implement to become circular
without considering the consequences on the demand side. By omitting the consumption perspective,
circular economy design and development processes will result in offerings that consumers will not adopt.
To contribute to the literature on consumption and the circular economy, and to improve the
understanding of such issue, this study investigated the actions involved in the consumption process of a
specific type of circular offerings. To address this aim, the study draws on the fields of service design and
consumption studies, to analyse data from three case studies offering use-oriented product-service
systems in the fashion sector. Based on the qualitative analysis of the data, the study found that the
consumption process involving circular offerings, does not only change what happens during the
acquisition or disposal moments, but it also requires actions that enable the appropriation, appreciation,
devaluation and divestment of the offering. Such actions are different for the tangible or intangible aspect
of the offering. Each of these moments, offers an opportunity to design and develop offerings that account
for the user’s experience, and if done properly, can deliver real value for the customer. Some interesting
findings suggest that this type of offering may contribute to inequal access to clothes by favouring people
that have access to digital and credit infrastructures. Data also suggest that people can derive several
benefits, including symbolic, economic, and functional ones. Nevertheless, users are expected to give up
sensitive information, and control. Future research can broaden the scope of data sources to populate some
of the insights offered here. Moreover, it is suggested that new studies focus on how circularity influences
each of the components of use-oriented PSS in different sectors.

Keywords: Circular Economy, Circular Consumption, Consumer Behaviour, Service Design

91

ISBN: 978-84-09-16893-4

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019
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industry-simulating the impact of policy interventions on regional material flows
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Abstract
Transitioning industry sectors towards more sustainable modes of production and consumption is the
ambition of an increasing number of public policies. Recent reports indicate the speed of transition is
insufficient to achieve sustainable outcomes within required time frames. This paper simulates
regional material flows to understand the role of business models as systemic reasons for inertia to
change, focused on the construction material industry.
Traditional business models couple economic success to material turnover, but increasingly face
conflicts with the societal goal of resource efficiency. Traditional construction material business
models provide products, such as gravel, cement and concrete, defining their role as material or
resource suppliers. Business models present the dominant logic of production and consumption
systems, hence are an important stepping stone to understanding drivers and barriers to sustainability
transition. Understanding of business models and their role within an industry helps designing more
effective mixes of policy instruments. The research project “Co-Evolution of Business Strategies in
material and construction industries and public policies” uses idealized business models along the
value chain for construction materials in Switzerland to understand the transition towards a more
circular economy. Based on case studies with ten different companies, business models and the
associated strategies are identified, reacting to developments in the socio-technical environment.
Driven by regulations, standards and norms, companies extend their business models with additional
services in waste management and logistics. On a company level, the analysis reveals how businessmodels differ in their respective resource consumption. To analyse the role of the different businessmodels on regional scale, a Material-Flow-Analysis (MFA) is complemented with System Dynamics
(SD) simulation. The combination of material flows and associated decision-making rules results in a
quantitative model. Derived from an idealized value chain of construction materials in a specific
region, two business models are compared. The quantitative simulation helps understanding long-term
developments as well as the impact of policy interventions. Resulting dynamics show path dependent
behaviour and point at leverage points for improving resource management. A comparison between
the results of a business as usual and a policy intervention, reveals how alternative business-models
affect resource management and economic development on a regional scale. Preliminary results
indicate that whereas public procurement policies stimulate circular products, local land allocation
polices undermine these efforts. This results in a dominance of traditional business models over
circular alternatives.
The research results enhance knowledge about the dynamics underpinning dominant regional
business-models and sharpens the scope for policy interventions. It will provide decision support for
public policies to accelerate transitions towards a sustainable build environment.
Keywords: Transitions, Barriers, Business Models, Simulation.
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Abstract
Ports are important players in the world, due to their role in global production and distribution systems
and as major intermodal transport hubs, linking the sea to the land. For all ports, a key requirement for
continued economic viability is to maintain existing or develop new economic approaches and activities,
while simultaneously addressing growing pressure to become more environmentally and socially
conscious. A traditional life-cycle approach for ports sees them move through phases of 1) growth, 2)
maturity, 3) obsolescence, and 4) dereliction. Many ports, particularly those located within urban and city
spaces, face the possibility of obsolescence and dereliction resulting from industry changes. Those
changes include limited accessibility for large ships, no room for modernization or expansion of
necessary infrastructure, and no scope to develop more sustainable transportation links. To continue to
exist as active, profitable entities, port actors need to consider how they can incorporate new and non-port
economic activities to maintain their viability. In order to do so, a new phase is included within an
expanded life-cycle model, i.e. phase 5) redevelopment. Activities under Phase 5 can cover either the
whole port or its main areas (warehouses, storage areas, transport hubs, for example), while existing
activities within the port area can be expanded on to include new and nonport economic activities. Taking
the modified life-cycle model further, we consider how Circular Economy activities can be incorporated
into port activities, so that a port moves through Phases 1 and 2 of the original life cycle approach,
directly to a modified Phase 5 that refocuses on new activities, expansion and (potentially) relocation. As
a result, the obsolescence and dereliction phases of the traditional life-cycle approach are removed,
resulting in the creation of a closed loop for continued port expansion and redevelopment. The Port of
Gävle, Sweden, has put this approach into practice through a project using contaminated dredged
materials to create new land, using the principles of Circular Economy. This presentation will illustrate
that using Circular Economy principles can be a viable way in securing a port’s future, contributing to its
sustainability by incorporating environmental, social, and sustainability thinking within port
redevelopment activities, including port expansion.
Keywords: Ports, Life-Cycle Approach, Circular Economy
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Abstract
The transformation towards a bio-based economy will need the support of all relevant actors in the
society. Indeed, the estimated intensification of local biomass production and harvesting as well as of
novel processing facilities for producing healthy foods, high value added materials and chemicals and
clean energy will affect the environment as well as communities living near to biomass catchment areas
and production sites. Within this new context, the current decision making tools cannot cover all aspects
that should be considered in the implementation of new bio-based technologies and/or the fostering of
new bio-based products in the markets. In addition, as social acceptance will continue gaining importance
as a central element for decision-making besides environmental and economic impacts, the assessment of
these impacts at a regional level is an important challenge in the definition of knowledge management
and monitoring tools. Within the framework of a five-year project, a wood-based bioeconomy cluster was
established in Central Germany with the aim of accelerating technological development and innovation in
the regional industrial sectors. A unique aspect of this project was the implementation of an
accompanying research of the project, whose goal was to develop a series of methodologies and tools to
support the governance and management of the cluster. One development line in this accompanying
research, was the establishment of management tools based in life cycle assessment, for helping the
assessment and monitoring of the material streams resulting from the implementation of the developed
technologies in the region. Goal of this work is to present the advances achieved in the development of
the different LCA-based methods, and to show examples on how the implementation of these tools can
support the knowledge and information management within the region.

Keywords: Life Cycle Management, Bioeconomy, Bioeconomy Regions, Decision Support Tools, Social
Life Cycle Assessment
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Unleashing Island Mode: Utilising Smart Energy Systems approach to ease
regulatory constraints on renewable development.
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Abstract
Recent reports from IPCC Special Report and the 4th National Assessment state unequivocally that
current practices lead to massive disruption from climate change effects. Perversely, all the solutions
required to achieve a sustainable <1.5°C are widely known, yet roadblocks exist that prevent their
widespread implementation.
A large and complex part of this problem is the regulatory environment. Often, legacy regulations from
an era before the magnitude of the climate crisis was fully understood prevent projects from proceeding.
With renewable energy, dealing with the intermittency problem is the key to removing these roadblocks.
Designing systems that are not connected to the grid is an effective way to sidestep these roadblocks
however, designs need to be employed carefully, such that critical excess energy and reliability of
supply issues are effectively dealt with internally to the project.
This is a proof-of-concept study for the design and implementation of a large-scale solar installation in
Ghana, where negotiating a power purchase contract with the electricity company monopoly has
prevented all except their own solar installations. European companies, that own and operate business
units in developing countries, can lead the move to lower the embedded CO2 content of aquaculture
protein, increase the reliability of operations, and allows MW scale solar to be installed in a
comparatively low regulatory environment. The study shows an attractive return on investment with no
subsidies and no connection to the grid which could potentially remove obstacles to rapid development
and create a low embodied carbon content market advantage.

Keywords: Smart Energy Systems, Off-grid, Island Mode, Solar, Renewable
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Abstract
Promoting longer lifetimes and efficient re-use of products has a significant potential to save resources and
reduce adverse environmental impacts, especially for products that have large resource footprints related
to extraction and production processes, as for instance automobiles. Remanufacturing is a product life
extension strategy promoting the effective and efficient re-use of products by replacing worn-out
components with used or end-of- life parts that have been restored to “like-new” condition and
functionality. For the development and upscale of remanufacturing processes it is important to consider
consumers’ perception of remanufactured products, as well as supply-side factors such as technology and
operations management. Previous research has concluded that perceptions of a certain product or service
constitute a critical factor in the consumers’ decision-making process. However, there is a lack of studies
that explore consumers’ perceptions of remanufactured parts, especially in Europe. This contribution
analyses the results of an on-line survey (n=203) of Swedish consumers, concerning their knowledge of
remanufactured auto parts and their perceptions on associated benefits and risks. The survey revealed that
Swedish consumers have limited knowledge about remanufactured products. On the other hand, they do
recognise the benefits of using such parts without showing a significant risk aversion in their purchase
decision of remanufactured auto parts. The survey also explored consumers opinion on potential measures
to bridge the identified gap in knowledge, revealing that although they would trust a quality certification
scheme for remanufactured auto parts – preferably set up by an industry association – that would not be
the most critical factor in their purchase decision. Concluding, the article points out the potential of policy
interventions to raise consumers’ perceptions of remanufactured parts to create a market pull for
expanding their uptake, and thus increasing the overall resource efficiency in the automotive sector.

Keywords: Remanufacturing, Circular Economy, Consumer Perceptions, Resource Efficiency, Policy.
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Abstract
Over the last decade policymakers, funders and academics increasingly are interested in discussing the
potentials of DIY initiatives to contribute towards sustainability transformations. A growing number of
people fix and make their own products through small-scale, decentralized workshops (e.g. Repair Cafés
and Makerspaces). Initiatives are said to promote citizen empowerment and collaborative practices and
therefore strengthening social transformation processes. Some of the initiatives’ narratives connect
readily to policy agendas for neighborhood regeneration and inclusive innovation. Other narratives derive
from civic activism, expressing that initiatives ‘help people to help themselves’ to develop a
countermovement against the increasing throwaway society. As yet, there is little social scientific
research that looks closely at the processes of repairing and making things together and how the
narratives manifest on the ground: whether the empowerment of citizens through DIY activities enable
more sustainable consumption patterns. The proposed paper draws on recent conceptual work on ‘care’
and ‘repair’ that considers caring both to be a practical and ethical matter taking into account humanobject relations and human-human-interactions through objects. The notions of ‘care’ draws attention to
moments of learning and politics where a range of normative and emotional activities are enacted through
collaborative repair and making that can be empowering but also are inherently fragile and vulnerable.
Citizen science research has been conducted to investigate processes of ‘helping people to help
themselves’. A set of so called ‘cultural probes’, a creative method coming from design research to
explore people’s daily lives, has been drawn upon and adapted for citizen science. Our cultural probes
comprised of fifteen activities co-developed with and sent to the citizen scientists who engaged with the
probes by taking photos, drawing pictures and telling stories whilst collecting data through selfobservations. The data collected through ‘cultural probes’ was analyzed together in participatory
workshops and in-depth interviews. Preliminary results show that narratives of ‘helping people to help
themselves’ are perceived, interpreted and experienced very differently in DIY initiatives. The coming
together of humans and objects to provide ‘care’ and in turn depend on ‘care’ i.e. fixing things together is
not always straightforward. Repairing things together is often linked to a strong sense of caring for one’s
objects. Nevertheless, this is not the complete story. For most of the citizen scientists, the experience of
engaging in repairing and making cognitively, physically and sensually as well as doing things together,
are manifold from fear of failing to ‘care’ for the human and object to delight of sustaining and remaking
ties between human and object. These experiences play a key role whether repair work is started (or not)
and can be seen as an important driver to appropriate the relevant know-how and invest time to be able to
further engage in these practices together. The proposed paper will elaborate our empirical findings and
relate them to a broader debate on social transformation towards sustainable consumption.
Keywords: Caring, Repair Cafés, Collaborative Repair, Citizen Science
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Abstract
Environmental regulations, consumer interest in environmentally friendly products or green products,
scarce resources and the possibility of profitability have motivated companies to consider
remanufacturing as part of the business model. The objective of this work is to identify the approaches
and gaps in the remanufacturing process, as well as to characterize the contribution that academic
publications can give to research in developing remanufactured products. The research strategy used to
reach the objective was systematic literature review. Among the most important approaches identified
in the literature are the Design for Remanufacturing to extend the product life cycle, application of
product Life Cycle Assessment techniques to reduce energy and material resource expenditures in
manufacturing processes, planning of integrated systems between services and products for resource
conservation and environmental strategies, affirmation of the Circular Economy for remanufacturing
and recycling applications, development of regulatory policies for the global remanufacturing system.
Main gaps point to a lack of performance indicators definition of remanufacturing-related processes,
uses of Life Cycle Assessment techniques to measure the environmental impact associated with
remanufacturing activities, and the development of regulatory policies. The authors of this article
believe that the information presented here can be useful for researches in their future studies and for
industry professionals interested in improving manufacturing processes.

Keywords: Remanufacturing Process, Sustainability, Business Model, Circular Economy.
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Abstract
It is estimated that between 60% and 80% of all environmental impacts caused throughout the life cycle
of a product are determined in the initial phases of its development process. Although the need for more
sustainable production models is a fact, most of the current models still follow a linear process of
extraction, transformation and discarding. In a world of finite resources, these models cannot work in the
long term and there is evidence that the limit is being reached. The objective of this work is to identify
existing methods and tools through which value can be added to the life cycle of a product considering
the concepts of the circular economy and its application through remanufacturing processes. The
research strategy used to reach the objective was systematic literature review. The methods and tools
analyzed focus on the integration of customer needs, environmental requirements and economic
considerations, emphasizing the importance of the remanufacturing process to help define the entire
product cycle. The information presented here can be used by researchers in their future studies and by
industry professionals who can find a guide to allow project engineers to choose, alter or evaluate the
different end-of-life strategies of the product, which makes the product development process more
interesting for organizations from an economic, social and environmental point of view.

Keywords: Product Development Process, Circular Economy, Remanufacturing Process, Methods and Tools
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Abstract
The Circular Economy (CE) model seeks to improve the current linear production model to face global
challenges such as climate change and resources overexploitation. However, the circular economy
approach can be also a framework with a business scope that supports production on the regeneration of
products and services from their design to their reincorporation into the productive system. The main goal
with CE is to use fewer resources while maintaining the value of products, limiting at the same time the
entry of raw materials and reducing negative externalities to the environment and public health from the
linear production model. To strengthen the transition from a linear to a circular economy, it is important
to develop integrated assessment systems able to adapt to different needs and contexts considering the
correspondent economic policies, macroeconomic and microeconomic indicators. However, innovation is
a key element that enables the incorporation of appropriate technologies, the improvement of production
processes and business models, and the integral change on consuming behavior. On the other hand,
learning from best practices and key cases can be the best way to move from the linear to the CE model.
A previous research developed during 2016 with the exploration and analysis of most relevant companies
working on CE in Spain, resulted in the report “Situation and Evolution of the Circular Economy in
Spain” published by COTEC Foundation in 2017. The updated version has to be published in 2019.
Previously to the analysis, a new indicator methodology to assess the state and extension of Circular
Economy development was developed. The methodology is based in the use of five large groups of
indicators: material input, ecodesign, materials use in production, materials use in consumption and waste
recycling. This work provides an overview of the existing best practices and cases on Circular Economy
in Spain (including companies of different sizes, non-profit and government organizations) where a
growing evolution is observed going from 46 good practices in 2017, to 167 in the current 2019 report. It
is worth mentioning that this is a novel approach for Spain, including the theoretical approaches related to
the set of indicators used, the identification of key actors, and the successful cases and best practices
quantified and analysed. Finally, our concluding remarks on the state of Circular Economy introduction in
the different sectors in Spain are presented, although main barriers are also detailed.
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Abstract
More often than not, methodologies to assess socioeconomic impact are focused on determining just a few
indicators instead of impacts, which do not usually cover the whole spectrum of socioeconomic insights.
In this sense, the hybrid fulfilment-importance matrix has been developed with the aim to solve these
limitations and to calculate the socioeconomic impacts of a new process, service or project. This
methodology relies on the holistic approach offered by the LCA, LCC and sLCA methodologies, and is
based on a concordance between indicators and impacts, which is quantified. In this way, it allows
calculating to which degree objectives have been achieved, and how the impacts and indicators affect the
system under evaluation. This fact permits a high degree of transparency and easy reproducibility, coupled
with the possibility of hotspot identification. Furthermore, one of the principal strengths is its integrated
approach, which permits one to consider the impacts of the process, service or project during different
stages of the project. In addition, and based on the life cycle perspective, the hybrid fulfilment-importance
matrix permits the benchmarking of the project performance and score against current and baseline
situations.
The indicators, displayed in rows, are organized according to technical, environmental, economic, and
social indicators. Columns contain the foreseen impacts. These impacts also consider environmental,
technical, economic and social insights. For each indicator and impact match, an importance value is given
with a value between 0 and 3, based on expert judgement. Furthermore, an achievement factor is adjudicated
based on the performance achieved in the project; if the objectives have been fulfilled, a positive factor is
applied. If the objectives are not achieved, the value is below zero.
The methodology has been applied within the framework of the LIFE + ECORKWASTE project. The
principal aim was to develop a gasification technology capable of obtaining energy from cork gasification,
and avoiding cork landfilling. Hence, the above explained matrix has been created with the aim of
determining the socioeconomic impacts of the project. In order to achieve this, data provided by technical
activities developed during the project was assessed in order to determine the effect on society and specific
communities.
The results obtained demonstrate tangible benefits of the technology to society; impacts with special
significance include an increase in cork valorisation, the reduction of cork waste dumped in landfills, and
an increase in the competitiveness of the cork sector and cork industries. Both technical and economic
dimensions are more prominent when indicators are analysed. In conclusion, the socioeconomic benefits
of the ECORKWASTE gasification scheme are obtained principally from the reduction of landfill
practices,the production of clean energy, the re-utilisation of by-products, an improvement of knowledge,
and increased investment in human capital. These conclusions underline the main objectives of the project,
and allow one to quantify the socioeconomic benefits of the process itself, the potential service to be
exploited or project implementation in interested companies. Hence, the hybrid importance-fulfilment
matrix has been proven to be capable of assessing from a socio-economic perspective, the LIFE+
ECORKWASTE project in a quantitative and reproducible way.
Keywords: Social Innovation For Sustainable Consumption, Responsible And Collaborative
Consumption and Production, Circular Economy, Social Business, Sustainable Management And
Operations
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Abstract
Construction and demolition wastes (C&DW) are considered a major waste issue within the European
Union (EU), representing a third of all the waste generated in Europe, or approximately 800 million tons
per year. One third of the C&DW consists of concrete waste. In line with EU ambitions to move towards
a more sustainable economy, extending product life-time, reuse, recycling and other ways for material
recovery are strongly encouraged. Experts from both academia and businesses suggest applying the notion
of circular economy (CE) is a way to underline the large environmental and economic benefits that reuse
and recycling of concrete could actually bring to the industry. However, reuse and recycling rates of
concrete vary significantly within the EU, with an average rate of between 30%-60%. In Denmark, for
example, almost all end-of-life concrete is considered waste and used either as road sub-base, or as other
lower value applications.
There is still a large untapped potential for alternative applications of recovered concrete linking to the
inner CE loops. Through a literature review and a two-year collaboration with a Danish cement producer,
three strategies have been identified as having the largest potential for enabling CE in the context of
concrete. The three strategies are recycling crushed concrete as aggregate for new concrete, reusing
complete concrete elements in new buildings and extending lifetime of concrete structures. Some of the
main barriers for enabling those strategies are also highlighted. This paper concludes with emphasizing
the importance of collaboration between actors along the whole value chain of concrete for moving
towards a more CE.
The outcomes of this study are expected to feed new insights on the relevance of rethinking current
practices of handling products at their end-of-life, as well as suggest ways to design and implement CE
principles in the context of construction materials and buildings.

Keywords: Circular Economy, Concrete, Construction Industry, Recycled Concrete Aggregates, Reuse,
Product Life-Extension
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Abstract
In a context in which sustainability is going to assume an ever greater role in manufacturing and
product development, recycling and reusing end-of-life materials appear as some of the major
challenges in technology fields. Currently, a fair amount of methods and processes has been already
developed, in order to give a second life to most of conventional materials, such as metals or
thermoplastic polymers. Despite the increasing in glass fibre reinforced polymer composites
structural applications (i.e. automotive, energy, constructions), it seems that their recycling and
reusing are almost unexplored fields, due to the intrinsic multi-material nature. In fact, opposite to
thermoplastic polymers, glass fibre reinforced composite materials are commonly composed of a
thermoset matrix which cannot be melted and re-shaped after curing.
How could composites be recycled, in a circular economy model? Is there a way for their
remanufacturing, so as to obtain value-added and long-lasting products? Situated within
“FiberEUse” European Project, the research’s main aim is to extend the life cycle of glass fibre
reinforced polymer composites by using 3D Printing technology. Thus, it allows to produce
environmentally sustainable objects with good mechanical properties and complex shapes,
potentially suitable for a large range of application fields.
At this purpose, a low-cost Liquid Deposition Modelling technology was used, allowing glass fibre
mechanical recycling for Additive Re-manufacturing. More in details, end-of-life shredded
composites were adopted as reinforcement of a photo- and thermo-curable material with an acrylatebase resin as matrix: the output can be properly 3d printed by extruding the liquid material before its
in situ polymerisation.
Primarily, the experimental work focused on two main aspects: the material characterization, with a
remanufacturing process optimisation approach, and its application field analysis, for designing new
value- added products. Regarding the first case, it was possible to better understand the way for
obtaining the appropriate material composition and process settings, in order to achieve a
satisfactory 3d printed outcome, as well as to unveil its mechanical and physical properties.
Considering the second one, applications that could take advantages both from composites materials
and additive manufacturing technology were investigated.
Through samples design and, consequently, 3d printing realisation, the whole process has been
validated: new way to reuse an end-of-life composite material was given by using Liquid Deposition
Modelling, promoting the implementation of a circular economy. After process parameters setting, it
was possible to perform self-standing
3d prints by modulating the polymerisation directly hardening the reinforced resin after the extrusion,
overcoming the current concept of supports in additive manufacturing processes.
Taking into account both the application field and the above-mentioned results, urban design could
benefit from end-of-life composites 3d printing, giving new senso-aesthetic possibilities to designer
figures. Considering both material properties and remanufacturing process, street furniture and
amusement park structures will be realised directly in situ by a targeted and customised project, as
soon as a future process scale-up can be managed.
Keywords: Recycling, Composite Materials, Circular Economy, Additive Re-Manufacturing, 3D
Printing
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Abstract
The amendment of the Waste Framework Directive of the European Commission has set a new target
for the use of recyclates. It is one of the most significant findings of this strategy that recyclates are
currently too infrequently integrated into new products. Glass recycling, however, is widely accepted by
the society. The chemical and physical properties of glass enable an almost 100 % rate of recycling.
Furthermore, the society is experienced in separating glass by colour, resulting in high-quality recycling
glass for the production of new glass. Cullets are significant here. Evidently, the price of recyclates is
linked to the price of primary material. Practical experience has shown, however, that pricing also
correlates with different quality parameters such as degree of mixing, degree of degradation and presence
of impurities.
This paper examines the correlation between different quality features and how they affect the price of
cullets. Experts from the Austrian processing and recycling business were interviewed about the most
important parameters of their quality inspection and how they affect the pricing policy. Additionally,
quality parameters for input and output material are included. Besides the interviews, specific questions
on correlations between the price and quality of cullets were e-mailed to several stakeholders in the
glass industry.
The main purpose of this paper was to identify the effects of different quality parameters on the pricing
policy. Experts from the glass processing industry did not confirm a correlation between price and
quality, however: higher quality does not necessarily mean higher prices. Glassworks are ready to pay
higher prices for higher qualities in order to meet their sustainability objectives or to expand their
production capacities.
Keywords: Recyclates, Cullets, Quality, Price, Correlation
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Enabling industrial symbiosis. Potential drivers and barriers
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Abstract
We currently live in a society where the business model of companies is based on extracting,
manufacturing, using and wasting. However, this is not sustainable over time and hence, it is where the
circular economy comes into play and tries to ensure that resources in general maintain their value at all
times. In this sense, industrial symbiosis can help in the objective of the circular economy, encouraging
collaboration between companies. These companies might improve their competitive advantage through
exchanges of materials, energy, water and by- products. Although there are several documented cases of
industrial symbiosis that show the benefits of their adoption, industrial symbiosis collaborations are still
scarce and difficult to initiate. The objective of the study is to analyse the barriers and facilitators to help
future companies to implement industrial symbiosis in the most appropriate way possible. This research
has been carried out through a bibliographic review where VOSviewer software has been used to
identify areas in which more studies have been done and the importance of drivers and barriers in the
studies that exist until today. In addition, an exhaustive analysis has been carried out to identify the
barriers that can slow down in the implementation of industrial symbiosis and the drivers that can
accelerate such implementation. These drivers and barriers are related to availability and access to
information, economic and technical aspects, regulations and organizational and social problems. The
lack of available financial support and the large investments required are part of the main barriers to the
development of industrial symbiosis networks. As explained in this article, many of the barriers
identified are also part of the drivers. It is therefore important to have facilitators that may help to
achieve collaboration between companies and spread the benefits of industrial symbiosis, thus achieving
the path to the circular economy.

Keywords: Industrial Symbiosis, Drivers, Barriers, Case Studies
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Abstract
Industrial Symbiosis (IS) has been described as an industrial system that links up companies’
exchanges of resources through collaboration in a context wherein the waste of a company becomes
the supply for another company. By executing this approach, IS supports the transition from a linear to a
model with closed loops systems better known as circular economy (CE). Thus, in order to promote IS
in that area some factors play a key role, however, those same factors have very often become
challenges that have constrained a fruitful development of IS at a global scale. So far, IS research have
been heavily focused on technicalities to improve synergies among companies (material flow analysis,
life cycle assessment, waste-to-resource matching and so on). Nevertheless, a successful transition to a
CE would need to address more aspects related to IS than those based solely on material exchanges in
order to deliver a wide-ranging implementation. One of those aspects has been related to collaboration,
but collaboration may come in different forms and no single collaboration model has reached a
consensus on whether that is a factor to drive successfully IS. So, it is crucial to identify what sort of
collaboration approach would be more appropriate to unfold IS opportunities. Hence, this research carry
out a systematic review of the scientific literature with the aim to detect the existing gaps in the
literature regarding collaboration trends in IS. This was done by firstly, stablishing search keywords
associated with the research area (CE, IS, collaboration, companies). Then, a query algorithm was
created for the Web of Science database to ensure reliability, coverage and quality of the results. Then,
the Matheo Analyzer software was used to process the results obtained through the search query. From
the results, it can be deducted that collaboration among authors and countries are clustered in mainly
three groups. The first group belongs to Asian countries (China, South Korea, Japan and Singapore),
the second group are part of the European bloc (United Kingdom, Denmark, The Netherlands,
Germany and Spain). Finally, the third group belongs to North America (Canada and U.S.A)
displaying effective collaborations with the Asian group. Likewise, it was observed that collaboration
as a topic has been underexplored under IS research. In that sense, some authors have stressed on the
relevance of what they describe as non-technical obstacles such as lack of trust and cooperation
between participating firms, knowledge gaps, rigid environmental regulations or lack thereof that needs
to be addressed from an organizational theories’ perspective more broadly. In that scenario,
organizational perspectives might arise as a realistic path to upscale IS as organizational theories that
integrate environmental and economic aspects in a broader approach in order to unfold CE potential.
Keywords: Circular Economy, Industrial Symbiosis, Collaboration, Systematic Review
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Abstract
Corporate leaders and employees have been increasingly recognising their role in contributing to
sustainability. In this context, different voluntary tools, approaches, and initiatives have been developed
by and for corporations to engage with sustainability. Each initiative has advantages with respect to scope
and focus for the sustainability dimensions and the company system’s elements, but it has certain
disadvantages when it comes to dealing with the complexity and broadness of sustainability. Relying on
one initiative can result in a limited and narrow contribution to sustainability and curtail coverage of the
company’s system and using too many tools wastes resources and energy due to duplication in tasks. The
paper provides an analysis of the use of twenty-four of the most widely used initiatives (e.g. life cycle
assessment, eco-design, cleaner production, corporate social responsibility, and sustainability reporting)
by companies. A survey was developed for investigating the importance of how sustainability has been
embedded in organisations. Most of the questions were on a five-point scale (extremely important to not
at all important or completely agree to completely disagree) and rankings. The survey was applied using
the online survey tool Qualtrics (2018). The survey was sent to a database of 5,299 contacts from
different organisations (of which 3603 were companies) obtained from the Global Reporting Initiative
(GRI) database, and personal contacts. Of the responses 215 were from companies, but only 189 provided
useable responses for the tools and approaches used, of which 27 were from Sweden.The tools most
widely used were Corporate Social Responsibility, Corporate Sustainability, and GRI reports (in the top
quintile) by all companies, and Corporate Sustainability, Corporate Social Responsibility, Eco-efficiency,
and Socially/Sustainable Responsible Investment by Swedish companies. The tools least used (in the
lowest quintile) were Factor X, The Natural Step, SA8000, and ISO 26000 by all companies, and Factor
X, SA8000, Industrial ecology, ISO 26000, EMAS, AA1000, and The Natural Step by Swedish
companies. For all the companies, 5.6 tools in average provided good results, 6.5 some results, 2.5 no
perceived results, and 0.1 negative results. There are some initiatives that are well known and provide
results (some and good) when used, such as corporate social responsibility, corporate sustainability, GRI
reports, and eco-efficiency). There are some initiatives that are not known/not used (e.g. Factor X, The
Natural Step, SA8000, and ISO26000). The most widely know initiatives focus mainly on management
and strategy, and assessment and reporting with a broad sustainability perspective. In general, the four
more widely known initiatives have a good ratio of results versus no results. The cluster and analysis and
PCA groups can serve as guides to decide which initiatives to combine in order to address the company
system and sustainability dimensions. A combination between four to six initiatives should provide the
most efficient way to address sustainability. There have been many initiatives proposed to contribute to
sustainability by and for corporations. To better achieve this, the initiatives need to be combined
efficiently in a holistic way to address the company and sustainability dimensions.
Keywords: Corporate sustainability, Initiatives, Corporate social responsibility, Eco-efficiency,
Management systems
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Abstract
The aim of this paper is to understand the ways that sense is made of SMEs decisions relating to
transitioning to a circular economy in the manufacturing regime. By using discourse analysis to
investigate what is currently understood of the realities of transitioning to a circular economy for SMEs,
and why those understandings exist, we can identify if there are additional ways of unlocking circular
economy potential in manufacturing and how future interventions and discourses may need to change.
This paper presents the analysis of spoken data collected through interviews with decision-makers in
manufacturing SMEs and individuals representing organisations in the wider manufacturing regime
network of influence. Using a structured, iterative six step analytical framework, that combines
constructivist grounded theory strategies and a critical discursive psychology perspective, this paper
presents the analysis of the dominant pattern of discourse “if the bigger fish say” associated with
understandings of the power dynamics in SME-customer relationships. The pattern was found to
predominantly be used to position SMEs, due to their size, as powerless to act independently. The
discourse presents SMEs as being part of a hierarchy in an established ‘authoritarian’ manufacturing
regime where they are culturally and historically positioned as subordinates, expected and obligated to
react to customer demands, primarily on cost. The analysis has also shown that this obligation has
become an embedded understanding in the manufacturing regime and influences perceptions of risk for
SMEs. Engaging in activities to support a transition to a circular economy, whether voluntarily or
demanded by customers, were perceived as a risk object for SMEs as such actions are understood to act
against expected cost-centric commercial obligations on SMEs. The obligations result from SMEs
becoming locked into technical, resource and financial path dependencies that have been created and
enforced through the power of customers designed to serve their own best interests. We conclude that the
discourse of power in transitioning to a circular economy indicates that we are in a deadlock situation
with the ability to transition to a circular economy constrained where policy relies on SMEs gaining
expert power as the solution to transition and neglects the mechanisms that underpin the structural power
of big business, public sector and consumer publics.
Keywords: Circular Economy, Risk, SME, Discourse, Psychology
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Abstract
The linear paradigm of take-make-dispose in production and consumption threatens global sustainability
goals. Strategies for looping resources (e.g. as proposed in circular economy) have been discussed as a
promising future, but not without a number of challenges or barriers in the transition phase.
Consequently, barriers for realizing such strategies is a prominent topic in an increasing number of
empirical studies. Following this trend, several of meta studies have compiled the barriers found in the
literature, trying to summarize and generalize them; while others have cited or assumed the existence of
a specific barrier and proposed a solution to overcome it. However, understanding of what type of
barrier related to what type of circular strategy (e.g. reuse, remanufacture, recycle) is limited because
scholars of emerging scientific areas use different concepts and language to frame their findings.
Moreover, the fact that contextual factors may play an important role concerning the presence or
absence of a specific barrier has been overlooked. Without a common framework to organize the
findings, isolated knowledge does not cumulate. In this study, we developed a systematic map for
classifying studies on barriers related to the emerging fields of circular economy, sharing economy,
collaborative consumption and product-service systems. The purpose is to, first, classify and consolidate
research knowledge in order to analyze the progress in these four research paradigms, and second, to
provide a searchable database for future more rigorous systematic literature reviews. Five hundred and
twenty-seven publications published between 2003 and January 2019 available in Scopus were reviewed
and classified in a fine level of granularity, including whether barriers are the focus of the publication,
how the barriers were identified by the publication (e.g. empirically, assumed, indirectly mentioned),
whether the publication discuss or test a solution, the method used (e.g. case study, survey, interviews)
and data source (primary, secondary). The systematic map helped to identify relevant contextual factors
for one or a set of barriers in single empirical study, such as the circular strategy, geographical context,
(i.e. country), level of analysis (e.g. business model, governance, product, user), and sector (e.g.
accommodation, clothing, transport, electronics). Further, the map is an open source adaptive
framework serving also as a digital database for researchers alike for extracting knowledge and
contributing further to its development, through input and collaboration.

Keywords: Systematic Map, Circular Economy, Sharing Economy, Collaborative Consumption,
Product-Service Systems
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Abstract
Over the past few decades, the demands and awareness for a more careful handling of natural resources
have changed dramatically. In particular, resource efficiency is gaining in importance against the
background of critical and scarce resources, and globally linked supply chains. As a result, looking at the
full lifecycles of products and businesses is gaining more and more attention from manufacturers and
consumers. Life-cycle thinking is about going beyond the traditional focus on production locations and
manufacturing processes to include the environmental, social and economic impact of a product over its
entire lifecycle. While Life Cycle Thinking is a philosophy, Life Cycle Assessment (LCA) is a scientific
method that enables this mind-set by quantitatively assessing the environmental impact of a product over
its entire lifecycle - from raw material extraction to disposal. The process of product development has a
very large impact on potential environmental impacts in the individual lifecycle phases. It defines the
function, mode of action, design and material as well as decisions on technical, economic and ecological
product properties - and thus on manufacturing processes or recycling processes. In addition, about 85%
of the manufacturing costs are already set in this stage. Comprehensive ecological assessments of existing
products or processes can be used to uncover "hotspots" and thus be used for improvement measures in
future product developments. This controls both manufacturing processes and resource consumption,
usage and end-of-life. Last but not least, hidden environmental costs and losses in production and aftertreatment can be uncovered and entire supply chains can be influenced. In the context of life cycle
analyzes for products or product systems as well as for processes, a practical procedure is proposed,
which is compliant with the specifications of ISO 14040 for life cycle assessment and supports the
strategies of the VDI 4800 guidelines. The approach is a useful instrument for different industries, where
the results of the LCA can be used for the decisionmaking regarding actions related to product design or
in the field of material and energy management.
Keywords: Life Cycle Assessment,Resource efficiency, Product design, ISO 14040, VDI 4800
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Abstract
Most of the objects we consume are products of global production networks, where specific functions and
manufacturing processes are performed in each region and a new international division of labor emerges.
This has important implications for the geographic localization of energy consumption and CO2
emissions. If these dependences at the global level are not considered, national policies aimed at meeting
the Sustainable Development Goals and Paris agreement become meaningless and may encourage carbon
leakage and other kinds of externalization of environmental impacts. A clear understanding of the
economic structure of countries and their role inside the world economy is a prerequisite for finding fair
solutions to sustainability problems that go beyond technical innovation. This presentation is based on the
results of two EU projects (EUFORIE and MAGIC) and aims to provide insight into the biophysical basis
of production, consumption and trade of the European Union, China and the United States. In particular,
we focus on working time and energy consumption by economic subsectors for the year 2011, in both
absolute and per capita terms. The results are calculated via MRIO databases and Multi-Scale Integrated
Analysis of Societal and Ecosystem Metabolism (MuSIASEM) indicators: the energy metabolic rates
(energy consumption per hour of work) and economic job productivity (value added per hour of work).
The results show that the greater consumer per capita of both labour and energy is the USA, followed by
the EU. About half of the amount of the labour time embodied in their consumption is carried out inside
their borders, the other half outside. However, energy is consumed more locally in those regions. The
growing machinery use substitutes human work, increasing the energy metabolic rates. China shows
larger self-sufficiency, with a local consumption of 91% of working time and 87% of energy embodied in
their consumption. On the other hand, they show different job allocation patterns. While China still
maintains the greatest share of workforce in agriculture, USA and EU have it in the tertiary and
quaternary sectors. This implies that they must import embodied work and energy in productive sectors
(agriculture, mining and industry). An internalization of those economic activities would affect strongly
the socio-economic structure of those societies, and move them away from their sustainability targets.
Keywords: Energy, Labour,Iinternational trade, Consumption-based indicators, MuSIASEM
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Abstract
Sustainable natural resource management in social-ecological systems involves a great diversity of
actors, often gathered in boundary organizations in an effort of shared governance. Nonetheless,
conceptions of sustainability may vary widely among them. Institutional theory has studied
differences in problem understanding from the perspective of the actors’ different institutional
embeddedness. We argue that the ecological embeddedness of actors might also play a role in their
understanding of natural resource management issues. Yet we know little on the ways in which
modern institutional actors relate individually to their ecological context and how it influences their
understanding of ecological matters. We offer to take a first step in that direction by raising the
following question in a modern institutional setting: What connections do institutional actors of a
social-ecological system have with the ecological components of that system, and how does that
condition their understanding of ecological matters? To that end, we pursue an exploratory qualitative
study with members from French river basin committees.

Keywords: Social-Ecological Systems, Ecological Materiality, Embedded Agency, Ecological
Embeddedness, Sustainable Natural Resource Management
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Abstract
The metabolic pattern of human societies is associated with the expression of a set of societal functions
resulting in a given profile of human time allocation across different levels of analysis. This profile is
determined by a combination of socio-economic, biophysical and cultural factors. The analysis of the
entanglement of these factors is essential to identify the option space for a radical transition to more
sustainable consumption and production patterns. This analysis shows that the current definition of
concepts such as “work” or “leisure time” is ambiguous and it depends on the chosen framing of the
analysis. A metabolic and systemic perspective, addressing the complexity of societal and economic
functions across different hierarchical levels of organization, allows to understand the contingency
among the different uses of time within the given option space.
This paper uses a well-established accounting framework - Multi-Scale Integrated Analysis of Societal
and Ecosystem Metabolism (MuSIASEM) - to illustrate the existence of impredicative relations between
different profiles of “allocation of human time” defined at different levels of analysis. The amount of
human time invested in the various compartments of the society must respect relations of congruence
between the relative sizes of these compartments across scales. The total amount of hours of human time
per year associated with the population of a given society – i.e. the budget of human time – has to be
allocated among the various competing activities in a zero-sum game: if a larger share of time of human
activity is spent in expressing a given function, less human activity is available for the others. A multiscale analysis can be used to identify trade-offs and possible “bottlenecks” associated with changes in
profiles of human activity at the individual level (work vs leisure), economic sectors (investments in work
vs technical capital), the whole society (reducing the size of primary sectors vs reducing the size of the
services and household sector). The discussion is illustrated with empirical data.

Keywords: Human Time Allocation, MuSIASEM, Production and Consumption Patterns of Society,
Societal Metabolism, Social Practic
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Abstract
Biodegradable waste constitutes the largest single fraction of municipal solid waste, poses treatment and
land-filling problems and is subject to specific targets in European Union member states. Despite the
environmental and economic benefits of home-composting and its potential to contribute to a circular
economy, the determinants of this particular waste stream, and the potential of a waste tax to induce it,
has received little attention in economics. The present study specifically examines the potential of a waste
tax to reduce biodegradable waste and encourage substitution into composting. Furthermore, with a view
to examining the wider potential effects of the tax, the study also tests possible unintended consequences.
These include the effect of a tax label (calling it a tax as opposed to a fee), the potential that the tax
stimulates illegal waste disposal intent and the risk that the tax crowds out moral motivation to compost
voluntarily. Data is drawn from a nationally representative survey (n = 1,037) in Malta, in which
respondents were randomly assigned to different tax treatments. The study finds that in the absence of a
tax, access to a garden or rural area enhances the probability of composting, while perceptions of
nuisance significantly suppress it. The introduction of a fee and raising its level, but also simply labelling
it as a “Pay as You Throw Tax” significantly reduce waste disposal intent, encouraging substitution into
home-composting. The findings also suggest, however, that there is a significant risk of stimulating illegal
waste disposal intent. Substitution is mainly driven by the reactions of household members that hold
government in low trust. Higher taxes also negatively impact moral motivation among some households.
These findings suggest that introducing waste taxes may generate behavioural reactions beyond those that
respond to price. Some of these can partly off-set the expected economic benefits of waste reduction and
composting.

Keywords: Waste, Compost, Tax, Behaviour, Households
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Abstract
New end-use technologies are often suggested as playing important roles in decarbonising energy
consumption, but policies to support their deployment are often limited by being informed primarily by
technical and economic understandings: how technologies can ‘fix’ energy ‘problems’, and how
‘consumers’ might be incentivised to buy and install new technologies. Such understandings neglect to
consider how users interact with technologies beyond purchase and installation: specifically, the ways
in which ‘users’ play an active role in constructing the meaning and use of technologies, and how these
processes might lead to trajectories of evolving meaning and use that may diverge from policy
projections. Following a successful UK trial (the FREEDOM Project), hybrid heat pumps have been
highlighted by the Committee on Climate Change (CCC) as a promising solution for heat
decarbonisation in the UK. Many technical benefits could be achieved as the result of ‘smart’ controls
switching between electricity and gas use for heating. This paper complements the techno-economic
focus of this analysis and suggests how attention to users’ constructions of meaning, use and
understanding of the new technology could support the potential for smart hybrid heat pump to
contribute to heat decarbonisation. Semi-structured interviews were conducted with users at the
beginning and end of the FREEDOM project trial (repeat interviews with 20 users across 13
households; average interview length 60 minutes). Inductive analysis revealed that different forms of
user learning about the new technology occurred through interlinked processes of experiencing,
responding and making sense, associated with users’ existing practices, understandings of
technologies, the trial, and themselves, as well information received (and interpreted) from official and
unofficial sources. Of particular policy relevance are the findings that some users develop
misconceptions about heat pumps through first learning about them as part of a hybrid system; such a
trajectory of domestication might challenge a later transition to full electrification as envisaged by the
CCC. Meanwhile, the trial context, associated with feelings of gratitude and expectations of ‘teething
problems’, could influence users’ reported acceptance of smart control of heating in their homes. More
generally, findings about how users learn about new technologies could help to inform alternative
approaches to policy making to support the potential for new end-use technologies to contribute to
decarbonisation.

Keywords: Users; Domestication; Heat Decarbonisation; Smart Energy Technology; Energy Policy
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What works in sustainability transitions: a developmental evaluation of the
contribution of boundary organisations to multilevel behaviour and system change
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Abstract
The primary aim of this paper is to advance concepts and methodologies for evaluating and enhancing the
societal impact of sustainability transitions research by boundary organisations, through the duel lens of
behaviour and system change. We explore an empirical case study of a multi-level system change
collaboration seeking to support circular economy transitions with behavioural public policy. This topic
recognises a tension in sustainability transitions research between scientifically understanding how and
why transitions happen, and a normative agenda for driving rapid change. Research institutions like the
IASS and MSDI, conducting research on transitions, and for transitions, exemplify this tension. We argue
that better articulating links between system change and behaviour change, and particularly the
facilitating and brokering role of boundary bridging organisations in this process, is central to
understanding, evaluating and enhancing the impact of sustainability transitions research. This paper
addresses that gap by advancing a new framework, informed by behavioural science and developmental
evaluation (DE) methods, to the empirical domain of circular economy and sustainable consumption. The
empirical case study, an Australian collaboration within and across government, universities, community
and industry organisations, aims to apply behavioural public policy tools to support the transition to a
circular economy. Our linked strategy and evaluation approach has potential to leverage the strengths of
boundary organisations to coordinate evidence informed behaviour change interventions across multiple
stakeholders and drive system level change. We present our evaluation framework, insights from
literature and practice review engaging with IASS staff, Fellows and partners. We also share some results
from trailing the use of ‘rigorous storytelling’ as well as behaviour-based impact forecasting on indicators
used in Sustainable Development Goal 12: responsible production and consumption, and indicators used
in State of the Environment Reporting, alongside more traditional evaluation methods and evidence, to
track simple, complicated and complex aspects, and intended and unintended outcomes and impacts.
Comparison between experiences in Australia and Germany allows us to explore how institutes can
support behaviour change interventions to shift consumption and production systems towards greater
sustainability in parallel contexts. Noting recent discuptions in global recycling flows in 2018, we also
explore how disruptions and adaptive and maladaptive behaviours of different actors have evolved in both
contexts, and discuss the potential of parallel evaluations of the contribution of both IASS and MSDI to
sustainability transitions research and practice in the areas of circular economy and sustainable
consumption.
Keywords: Evaluation; Transitions; Behaviour; Transdisciplinarity; Circular Economy, Sustainable
consumption.
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Beyond technical energy efficiency: the insights of societal metabolism and social
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Abstract
Technical efficiency indicators play a major part in sustainability policy. These indicators cannot handle
the complexity of activities of modern societies, which are integrated and organized across different
levels and scales. Moreover, they miss social and economic aspects. Sustainability issues require a
capacity of handling information beyond the reach of reductionism which is typical of traditional
scientific disciplines. While lip services are paid to this statement, we continue to observe that scientific
evidence used to inform current sustainability policies lacks an adequate semantic and quantitative
integration across governance silos: transdisciplinarity. This is the case of European policies on energy
efficiency, which are carried out in an ineffective and even contradictory manner. In fact, the technical
question “what is more efficient?” is only meaningful if we can provide an uncontested agreement of its
semantic context depending on the consideration of non-technical issues. What is the goal of the analysis?
What does mean “energy efficiency” of households if we only analyse consumption without considering
equity issues? Can we change the definition of “energy efficiency” of a technology (a more efficient
refrigerator can become bigger in time: Jevons paradox) to the “energy efficiency” of a function (e.g.
commuting, that can be improved by sharing technologies providing the same service)? Is it possible to
have an analysis of “energy efficiency” capable of reducing energy poverty and meet the SDGs? The
concepts of metabolic pattern of social-ecological systems and social practice theory provide a new
framework to generate a systemic contextualization of the analysis of human activities and their energy
consumption. They allow an integrated analysis of the factors defining the expression of structural and
functional elements associated with typologies of practices in society. This association requires: a social
agreement on the meaning of the practice: the usefulness of the goal to be achieved; the accessibility of
the required inputs: technology, energy, other required inputs; and the coordination of the practices based
on their priorities and the existing knowledge. Both priorities and knowledge have to be continuously
adjusted and adapted. Following these ideas, the MuSIASEM (Multi-Scale Integrated Analysis of
Societal and Ecosystem Metabolism) framework has been used to generate a quantitative analysis based
on the end-use matrix. In this way, the analysis of “efficiency” can be transformed into a multi-scale and
multi-dimensional study of performance in which several relevant factors are considered simultaneously.
We present results obtained in two EU projects (EUFORIE and MAGIC) of a study of the energetic
performance of the household sector inside the urban metabolism of Barcelona. The results show that it is
possible to generate a more effective characterization of the energy performance of households,
abandoning the simplistic notion of energy efficiency.
Keywords: MuSIASEM, Urban metabolism, Practice theory, End-use matrix, Energy efficiency

ISBN: 978-84-09-16893-4

118

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019

Foodsharing as Collective Action? A cross-country study on drivers of
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Abstract
While the last years have seen an upsurge in empirical studies on sharing practices, these have largely
focused on specific sectors such as car, accommodation, and tool sharing. Insights into the re-distribution
and sharing of excess food – commonly subsumed under the term „food sharing“ – are still scarce.
However, while food sharing initiatives may reflect traditional elements of sharing practices, they are also
discussed as social movements or collective action in the context of which food consumption and
production is politicized. The body of work in social psychology of collective action has uncovered
several core motivations derived from theories of identity, efficacy, moral convictions, and ideology. This
paper investigates the drivers for citizens’ decisions to participate in food sharing initiatives. An online
survey was conducted with members of the foodsharing initiative in Germany, Austria, and Switzerland.
A total of 320 members (78.1% female, M age = 32.96 years, SD age = 12.01) completed the online
questionnaire. The great majority (54.1%) reported to actively share food in Germany, 28.8% shared food
in Austria, 20.0% in Switzerland. About half of the participants reported to hold a university degree,
around 43% were employed, and 18% acted as a so-called ambassador within the foodsharing
community. A cluster analysis identified three groups of participants that differ according to sociodemographic characteristics, emotions related to foodsharing as well as roles held and time invested in the
foodsharing initiative. Moreover, we discuss how the extended social identity model of collective action
(SIMCA) may be used to explain collective action around food. To apply the SIMCA to the case of
foodsharing, structural equation modeling was employed. According to the results, people engage in
foodsharing, when (i) they believe that their participation is effective in reducing food waste and (i) they
identify with the group mobilizing around food sharing. Furthermore, the current study support the results
that social identity processes play an important role in the appraisal of negative emotions and efficacy
beliefs.

Keywords: Foodsharing, Collective action, Cluster analysis, Social identity
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Global Sustainable Development Report 2019
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Abstract
In July 2016, Member States agreed on the creation of an independent group of scientists to draft the
quadrennial Global Sustainable Development Report. The independent group of scientists comprising 15
experts representing a variety of backgrounds, scientific disciplines and institutions, appointed in open,
transparent and inclusive consultations with Member States, including the possibility of taking
nominations from Member States. The Report represents the result of an ongoing dialogue among
scientists in all relevant fields on sustainable development worldwide, ensuring geographically balanced
participation and assessing existing assessments, including the relevant reports on sustainable
development from a variety of sources, including the United Nations system, as well as bringing together
dispersed information. It relies on the key principles: seeking to reflect multiple perspectives, being
policy-relevant, based on scientific evidence, and interdisciplinary. The content of the report constructed
by developing linkages between areas of transformation, means and levers, and how pathways represent
their combinations in order to achieve transformative changes of the areas. The Report identified six
critical areas for transformations: economy, human potential, urban and peripheral-urban, access to
energy, food, water and nutrition, global commons and four levers: governance, responsible consumption
and sustainable production and financing, behaviour and societal contract, science & technology. An
important part of human wellbeing is driven by consumption and production of goods and services, and
considerable effort and ingenuity go into further increasing, availability, variety and access, for instance,
generates jobs and work, improves material standards of living, and, through tax revenue, provides public
resources for providing basic services. To tackle the pressing challenges of a sustainable future,
transformations need to introduce changes at the core of the business model to eliminate unsustainability
at its source rather than as an add-on to counter-act negative outcomes and proactive strategies appear
most impactful and welcomed. As sustainable economies do not match with the mainstream economic
thinking business will hardly be the key driver for such a transformation. Better governance and
governmental leadership as well as stronger engagement of civil societies needed. The presentation
presents content of the Report including renewed understanding of sustainable development, global trends
and local impacts, knowledge-based transformations, levers and means for change, pathways to
transformations and role of science. Authors argue that the value and transformative potential of the 2030
Agenda is more than the sum of 17 Goals and its 169 Indicators, but it also represents a vision of how
natural resources, goods and services best be shared for the well-being of the people that will populate
this Earth. While the Report as a product focus on producing knowledge for transformations to
sustainable development, we see it also as a process that can advance the collaboration between science,
policy and society.
Keywords: United Nations, Independent Group of Scientists, Global Sustainable Development Report,
Transformations, Responsible consumption and sustainable production
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Abstract
Although women entrepreneurship can be a significant factor for business creation and a dynamic part of
the economy, the barriers to women’s entrepreneurship are various: women face greater obstacles in
accessing information, training, and networks as well as policy and legal constraints. Especially in Greece
(where the case study is conducted) , Women have to face more than Men the economic uncertainly due
to the Crisis , poor access to funding and social, psychological and administrative barriers. A
Methodology for developing an Innovative women enterpreneur’s Network, that will support local
Governments and operate under its coordination, is presented and demonstrated in the case of an
Association of Municipalities. This Methodology is part of the Sustainability UN Goals’ Agenda, that
Municipalities utilize in order to realize projects ,that lead to Sustainability through Entrepreneurial
activities and CSR actions. Innovative concepts for stakeholders’ analysis and management, new ways for
the organization of the communication of the stakeholders as well as enhanced engagement methods are
introduced and implemented in the case study presented in the paper in order to demonstrate the
feasibility of the proposed Methodology. The model uses a social tool, that does not just generate funds,
but provides training, networking and business development for women entrepreneurship. It focuses on
actions scheduled to support women’s participation in entrepreneurship. The developed concept aims to
maximize the contribution of women into the regional and national economic growth and their
competitiveness in the country as part of the wider Local governments’ Corporate Social Responsibility
Action Plan. The analysis of the case study results enables the further development of the project into a
national ‘Womanity’ Project intended to become a substantial part of the CSR Strategies Local
Governments would implement in a national level in order to enable sustainable development with
emphasis on the social pillar.
Keywords: CSR, Sustainability ,Women entrepreneurs, Public sector, Greece, Local Governance
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Abstract
EU policy is pushing a transitional pathway towards a more sustainable Europe, with a transformed
production and consumption as well as enhanced bio-economy and circular economy strategies. Such
pathway is aimed at driving the EU to achieving the United Nations’ Sustainable Development Goal
(SDG) 12. In this context, the life cycle assessment (LCA)-based Consumption Footprint indicator was
designed with the goal of accounting for the environmental impacts of consumption in the EU. This set
of LCA-based indicators (also available as single, weighted, score) aimed to quantify the
environmental impacts of apparent consumption in the EU. It was calculated as the sum of the
domestic environmental impacts and of the impacts of trade (i.e., impacts of imports minus impacts of
exports). While statistic data were collected to quantify the economic and mass flows taking place in
the domestic territory, the trade inventory was based in two different approaches: 1) the Consumption
Footprint bottom-up used process-based LCA to model the impacts associated with the most traded
products to and from the EU, while 2) the Consumption Footprint top-down employed input-output
based LCA, using Exiobase 3 (hybrid version) as the supporting database. The Environmental Footprint
(EF2017) method was used for the impact assessment phase to assess diverse aspects of the
environmental effects of consumption.
This paper assesses how the Consumption Footprint (CF) indicator addresses the SDGs from the goal
to the indicator levels. To do so, the CF indicator was mapped to the different goals, targets and
indicators of the SDGs framework with the goal of investigating the actual coverage of this LCA-based
indicator, which was compared to the coverage of the Eurostat SDG indicators and the Planetary
Boundaries (PBs). Primarily designed to monitor SDG12, the CF may address interlinkages with
several SDGs. At the goal level, the CF indirectly considered socio-economic indicators, directly
addressed SDG12 and the implications on SDGs 2, 3, 6, 7, 8, 9, 11, 13, 14 and 15. However, coverage
was very limited at the target and indicator levels due to their specificity, even for SDG12. The CF can
enable to address some SDG indicators and appears a relevant option to complement the existing
framework of indicators. In particular, using this LCA-based indicator presents some advantages as
compared to current SDG indicators: the quantification of the impacts rather than the pressures, the
consumption- based approach that enables to account for the impacts along the life cycle of products
and services consumed, the inclusion of trade-offs among environmental impacts and the possibility of
calculating a weighted score. The CF covered the SDGs indicator similarly to the Eurostat SDGs
indicator set and the PBs. The major limitation towards fully covering SDG indicators was the presence
of indicators addressing policy implementation, national statistics or cooperation issues, which are out
of the scope of the CF. To further enlarge the coverage, social LCA indicators and new developments in
environmental impact assessment would enable to include some additional SDGs that are currently out
of the scope of the CF.
Keywords: Sustainability, SDG12, Life Cycle Assessment, Environmental Impacts; Household
Consumption
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Abstract
Jurisdictions around the world are showing renewed interest in transitioning to a more sustainable,
circular economy after the global disruptions of recycling and material flows of 2018. Yet the concept
remains incompletely defined, its barriers and enablers are only beginning to be understood, and the
available evidence on what polices and interventions are likely to facilitate is scattered, scarce and of
variable quality. What drives participation in the circular economy at the business firm level in particular
is not well synthesised, and consequently, how determinants and effective interventions may vary in
different contexts and jurisdictions is poorly understood. This paper reports the results of research aiming
to develop behaviourial public policy to facilitate the transition to a circular economy. In particular, we
explore the barriers, enablers and effective interventions to business adoption of circular economy
practices. We integrate the initial results of a 2019 global literature review of over 8,000 papers practices;
semi-structured interviews of 26 policy makers, industry and NGO representatives from Australia; and
the insights from a range of similar studies conducted in the EU by our co-authors. We apply rapid
evidence review and knowledge translation techniques to gather, synthesise and recommend actionable
insights into what is likely to work and why to policymakers and researchers working with them. We
present insights into the barriers and enablers that are significant within firms, and in their context, and
highlight differences that are evident across two very different developed world contexts. We also discuss
how recent global events have impacted on the development, implementation and re-evaluation of
circular economy policy in Australia and the EU differently. We present what our review results indicate
are likely to be fruitful areas for investigation and experimentation. The results will be used to help design
and evaluate trials in Australia aiming to fill gaps in knowledge how to facilitate business adoption of CE
practices. The research occurs as part of a collaboration of state and federal government agencies with
academic researchers. This paper is also intended to inspire comparative studies in the EU that may be
stimulated by this paper and build an international dialogue on the topics examined.
Keywords: Business, Policy, Behaviour, Circular Economy, Sustainable consumption
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Abstract
Transport sector contributes to vast of problems: traffic, energy consumption, noise, pollution and related
health and environmental impacts. Thus, the promotion of public transport usage is one of the main tools
to reduce these problems and strive for sustainability. As public transport usage depends on many of
factors, the aim of this study was to evaluate current level of public transport satisfaction, usage and its
determinants in European Union (EU). Referring to the Eurobarometer’s survey (2014) the results
showed that the level of public transport usage in EU is rather low and it significantly depends on
countries’ economic development. In economically stronger countries respondents tend to use public
transport less. The satisfaction levels of public transport as: frequency and reliability, comfort and safety,
price of tickets and amenities at stop and station differed among EU countries as well. Applied regression
analysis showed that in a half of EU countries the satisfaction of ticket price and the distance to nearest
stations had significant impact on public transport usage. Meanwhile in one third of EU countries the
satisfaction with public transport frequency and reliability and satisfaction with comfort and safety had
significant effect on public transport usage. Furthermore, in majority EU countries women and older
respondents tend to use public transport more often. Therefore, this study is very important for
enhancement of public transport service and usage in separate EU countries considering their different
situations and possible measures.
Keywords: Satisfaction; Public transport; Sustainability; European Union; Distance to station or stop
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Abstract
This contribution investigates the potential of re-using waste that have been submitted to recycling centres in
Sweden. Following the waste hierarchy principle, waste prevention and re-use are considered better
management options than recycling. However, prevention and re-use activities are difficult to operationalise
and measure, without a monitoring framework in place. Recycling centres receive a wide variety of materials
for recycling, of which a portion could be re-used instead. The aim is to identify what product groups can be
re-used, how high the share of these products are in the recycling centres, and under what conditions re-use is
feasible. A literature review of similar studies, site visits at recycling centres, and semi-structured interviews
with relevant stakeholders were used to analyse the potential for re-use in private recycling centres in
Sweden. The most suitable product groups for re-use identified are building materials, furniture and electrical
equipment (mainly white goods), as other material types are handled by public or charity organisations (e.g.
textiles). There is significant potential for increasing their re-use operations in recycling centres, but in order
to be economically profitable it is important to identify the most suitable material fractions (or product
groups) and engage in strategic partnerships that will allow more effective organisation of re-use processes.

Keywords: Waste Hierarchy, Re-Use, Recycling Centre, Circular Economy
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Is It Worth It? Repair of Household Appliance, Mobile Phones and Clothing
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Abstract
Increasing product lifespans is one of the most effective environmental strategies, as it has a potential to slow
down the consumption cycle and thus prevent waste, and reduce production and transport. Products that get
broken get their lifespans shortened, and consumers can choose whether they will try to repair them or not.
From an environmental point of view, it is usually profitable to repair the items, but consumers also consider
other aspects. This paper explores consumers’ experiences with repairing household appliances and clothing.
Are there differences between clothing and electronic products in terms of how common it is to repair them,
who chooses to repair them and why, who conducts the repairs, and how successful are the repairs? This
paper is based on a consumer survey of 1196 respondents conducted in Norway between December 2018 and
January 2019. The aim of the survey was to map which household products are repaired, and consumers’
motivations and barriers to repair and use of repair services. Our results show that it was more common to
replace home appliances and mobile phones than to repair them when they broke, and additionally, over half
of the attempts to repair failed. Clothing repair was successful to a much larger degree. Repairing yourself, or
getting help from someone you know is quite common for all the product groups we included in our survey.
This dominated repair of clothing where it was three times more common than using professional repairmen,
while it constituted about 37% of repairs of mobiles and appliances. Results indicate that for both clothing and
other goods, better products are what can contribute to longer life. Higher quality means that a product can be
used longer before it needs repair, but in addition, better quality will also increase the profitability of repair
and make it more worthwhile. Price and availability of repair services are also important for repair of goods,
especially for mobiles and appliances. This has political implications on how to promote longer product
lifespans in production and through repair.

Keywords: Repair, Product Lifespans, Consumer Behaviour, Clothing, Household Products
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Abstract
The Danish Waste Association recently stated, “Too many products that can still be used end up as waste”
(Dansk Affaldsforening, 2018). Danish municipalities are obliged to adopt waste management plans in
accordance with the rules, targets and the waste hierarchy1 in the framework established by the EU (EU,
2008). However, even though waste prevention is the first priority, then in reality it has been the last priority
for many years. For example, collection rates of waste fractions as KPI do not support prevention but
recycling; prevention is not even included in the Danish Executive Order on Waste; even preparation for
reuse is considered part of waste management instead of managing “used products”. In order words, several
aspects of the current practices of waste management contradict the principles of the circular economy. This
article set out to investigate how the principles from circular economy can give more attention to prevention
and preparation for reuse as well as change the current Danish practices with most focus on recycling and
incineration. Through desk studies, site visits, conferences and dialogue meetings, our preliminary
investigation has shown, that in order to prolong life of more products, which would otherwise end up as
waste, Danish Municipal Waste Companies are increasingly initiating projects on reuse and establishing or
expanding secondhand shops on their premises. Further, conducting experiments with the establishment of a
“green channel” where visitors are guided on how to separate reusable products that can be sold in the store
(MST, 2017). In order to prolong product life, more and more Danish public waste companies are now
following the example. This has created a debate concerning the legislation for municipal waste companies
with reuse shops in which they sell items (direct reuse or prepared for reuse). DI2 has therefore contacted the
Danish Appeals Board questioning: Are municipal recycling sites allowed to set up reuse shops? Claiming
that municipalities have no legal authority to sell items delivered at the reuse center. Further DI questions
whether products sold in the shops are in fact “waste” (Ankestyrelsen, 2017). The answer received from the
board was not that clear, leaving room for interpretation from both parties (Soja, 2018). For example, how to
define “when does something become “waste”? and how this relates to “preparation for reuse” and “waste
prevention”. However, “waste” is a generic concept defined differently by authorities (national and
international) (Pires et al, 2019). In the European Waste Framework Directive (2008/98/EC) waste is defined:
Any substance or object which the holder discards or intends to discard or is required to discard. But how to
determine when a person is in fact “discarding” an item? This is a good question because is an item
“discarded” if citizens place the item in a special re-use container at the reuse center or is it not waste already
at the moment the citizen deliver the item to the reuse center? (Soja, 2018)
The above challenges are leaving municipal waste companies to operate in a legislative “grey zone”, meaning
they need to navigate within a framework, which is not clearly defined, even in the amendment in the circular
waste package. The purpose of this study is therefore to create better understanding of possible solutions that
enable municipal waste companies to navigate in the two upper levels of the waste hierarchy; waste
prevention and preparation for reuse, either alone or in cooperation with others. This study will investigate
municipal re-use initiatives in Denmark e.g. secondhand-shops and the establishment of “green channels”.
Semi structured interviews with key actors from the municipal waste sector combined with on-site visits will
indicate the existing practices, potentials and barriers for municipal re-use initiatives.
Keywords: Preparation for reuse, Prevention, the waste hierarchy, Circular economy, Legislative framework

1 The waste hierarchy principles originate from the EU Waste Framework Directive and has the following priority: waste prevention, preparing for
reuse, recycling, recovery and finally disposal (EU, 2008)
2 The Confederation of Danish Industry (DI). DI ensures that the Danish business community has the best possible foundation for competing,
developing and manufacturing in Denmark and internationally (https://di.dk/English/AboutDI/AboutDI.dk/Pages/AboutDIdk.aspx)
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Abstract
As a consequence of our current throw-away society and the current lack of incentives for manufacturers
to apply eco-design to their products, consumer goods are nowadays less durable and repairable than in
the past. Research has shown that the average product lifetime of many products is decreasing. Repairing
modern electrical and electronic equipment is becoming increasingly difficult. These encountered
challenges also significantly contribute to the costs associated with repair, making direct replacement of a
product often the most straightforward option for the consumer. Therefore, the Benelux Union has
requested a study to investigate extending product life time by exploring repairability criteria for
products. This research supports ongoing European standardization processes at CEN-CENELEC and
research on repairability of products performed at the European Joint Research Centre (JRC). The overall
aim of this study is to evaluate and, if possible, quantify the ease of repair for energy-related products
(ErPs) considering the economic impact from a consumer perspective. In order to meet this objective,
repairability criteria for ErPs are proposed. The developed “Benelux repairability method” is a semiquantitative method. Although the developed criteria focus on technical feasibility of the repair, for some
criteria, for example related to spare part, the cost aspects were not completely excluded. The Benelux
method does not only assess self-repair but also include criteria related to the availability of professional
repair services for more complex failures. The developed criteria are applied in specific case studies for
washing machines and vacuum cleaners. For each case study, first the selected product group is defined
and characterized, the assessed product model is briefly described and, finally, the repairability criteria
are applied and the selected options are justified. Depending on the repair route, in house, professional
repairer or self-repair, different challenges will need to be overcome and this must be taken into account
when assessing the repairability of products. In the case studies, both perspectives of a professional
repairer and an end-user or consumer are considered. The repairability score for a professional repairer is
higher than for a consumer because of the limited information that is available for consumers in most
cases. For the vacuum cleaners consideredin the case studies, the accessibility of spare parts is also better
for professional repairers compared to consumers. To reduce subjectivity of the results, the repair
evaluation should include as much as possible measurable parameters. Sub-aggregated results that take
the interdependencies of criteria into account are useful to facilitate the interpretation of the final
repairability score. In addition, the focus of the evaluation should remain limited to the priority parts
because most common product failures can be traced back to a number of specific parts. Finally, the
repair evaluation method should be tailored to specific product categories and weights should be assigned
that reflect the relative importance of each criteria.
Keywords: Repairability; Assessment Method; Electronic Products; Washing Machine, Vacuum Cleaner
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Bioreactor (MBBR-MBR) for textile wastewater treatment and reuse
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Abstract
A hybrid Moving Bed Biofilm Reactor - Membrane Bioreactor (MBBR-MBR) pilot plant was
investigated to treat textile wastewater from a local textile industry. The pilot plant was composed of an
aerobic reactor filled with carriers at 25% of its volume. coupled to a submerged membrane tank. Flow
rate was 110 L/d after the membrane installation and hydraulic retention time (HRT) was 1 day. Removal
performance of COD, suspended solids and colour (93%, 99% and 85%, respectively) demonstrated that
the MBBR-MBR system is able to treat textile wastewater with a great efficiency and with a short HRT
with respect to the conventional treatment of activated sludge generally applied in textile wastewater.
Furthermore, the treated wastewater was applied in new dyeing processes. Dyed fabrics were evaluated
with respect to reference dyes. Colour differences were found to be inferior to the acceptance range
(DECMC(2:1) < 1) which is the limit for quality control of the textile industry. The reuse of the MBBR-MBR
treated water implies an important saving of water and dyeing auxiliaries such as salt and alkali.

Keywords: Moving Bed Biofilm Reactor-Membrane Bioreactor, MBBR-MBR, Textile Wastewater,
Reuse, Dyeing Processes
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Abstract
The world’s population growth, climate change and increasing demand for energy and resources are the
drivers behind the need to find recycling solutions, also in the production of bulk chemicals. In addition,
increasing urbanization, especially in Asia and Africa, causes waste management problems, resulting for
example in the accumulation of plastics not only on land but also in the oceans. Chemicals are the
cornerstones of modern life, and plastics are one of the chemicals produced in bulk quantities. The
volume of plastic waste in the oceans is increasing at a rate of about eight million metric tons every year.
This illustrates the magnitude of the chemicals recycling problem in waste management that awaits a
solution. Collection of plastic waste prior to landfilling and preventing the leakage of already landfilled
plastic waste would considerably reduce the volume of plastics entering the oceans. The chemical sector
is the largest industrial energy consumer and responsible for approximately seven percent of
anthropogenic global greenhouse gas emissions, and five and half percent of carbon dioxide emissions
alone. This makes the chemical sector the third largest industrial emitter of carbon dioxide after steel and
cement production. Recycling and production of renewable chemicals offer opportunities to reduce
greenhouse gas emissions and to close the carbon loop. This study focuses on the possibilities to recycle
or reuse/regenerate key bulk chemicals from waste streams or non-conventional resources, with special
emphasis on managing greenhouse gas emissions. The methodology used is a three-tier process
comprising a statistical survey and a consequent rating for the selection of chemicals to be included in
the study, followed by the evaluation of technological choices, both upstream and downstream in the
supply chain. Finally, the study is completed with a robust life cycle analysis, including greenhouse gas
emissions, to evaluate bulk chemicals and technological choices identified as the most promising.
Focusing on improved technological processes for ammonia, methanol, ethylene, propylene,
polyethylene, polypropylene, polyethylene terephthalate and polyvinylchloride has the potential to
reduce global greenhouse gas emissions by 876 Mt CO2eq yr-1, provided that all of the current global
production is upgraded to the level of the European Union’s benchmarked facilities. These upstream
improvements in resource efficiency would mean a 25% reduction of all global chemical sector
emissions. However, the probability for all global production facilities to reach the EU benchmarked
values is unclear. Even an incremental 10% improvement in the efficiency of upstream supply chains
-1
would reduce greenhouse gas emissions by 88 Mt CO2eq yr . On the downstream side, increasing the
recycling rate of non- fibrous plastic resins from the current 18% to 42% would reduce global
-1
greenhouse gas emissions by 142.3 Mt CO2eq yr , provided that incineration is not increased, and that
the segregation of recyclable materials is improved. These downstream improvements in recycling
would mean an additional 4% reduction of all global chemical sector emissions.
Keywords: Bulk Chemicals, Circular Economy, Recycling, Climate Change, Greenhouse Gases
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Abstract
The rise in world population and industrialization in developing nations has tremendously increased the
demand for water and has resulted in wastewater contaminated with several pollutants. Thus, wastewater
treatment for reuse and safe disposal have become crucial for sustainable existence. The treatment
methods must vary based on the properties of the inlet wastewater stream entering a treatment plant, such
as the number of contaminants, their amounts, toxicity, shape, size, etc. To this end, we believe that
generation of a maximal structure comprising of all possible treatment methods and flow patterns using a
systems approach, followed by elimination of inapplicable methods based on certain physical constraints,
will make the designing of wastewater treatment network more efficient. In this work, the
technologies/methods involved in wastewater treatment such as sedimentation, filtration, membranes,
adsorption, advanced oxidation processes, rotating biological containers, and activated sludge are
modeled using the material and energy balance, equipment design, costing as well as environmental
impact, which are in the form of linear and non-linear mathematical models. We identify the qualitative
aspects and driving force involved in each technology and based on this information as well as typical
concentrations of wastewater streams, generate a stage-wise wastewater treatment scheme. Utilizing
systematic programming methods, we frame the wastewater treatment network selection as an
optimization problem for cost minimization, energy minimization along with sustainable goals. We use
the GAMS (General Algebraic Modeling Systems) programming language as the platform for solving the
optimization problem. In our analysis, we demonstrate case studies for municipal and pharmaceutical
wastewater treatment and determine the best possible strategy for meeting the requirements of the 1972
Clean Water Act (initiated and amended by the United States Environmental Protection Agency). In the
next step, we use the P-graph approach for solving the same problems as this tool provides a ranked list of
solutions, thus offering insights into non-intuitive solutions which guarantee global optimality. The
comparative analysis helps in determining the cost and purity trade-offs due to the selection or nonselection of certain technologies in the overall treatment network. In the future, we plan to evaluate the
networks with multiple outlet streams with different specifications. Furthermore, we will extend the
analysis to include sustainability index for the ranked list of optimal networks predicted by both these
approaches.
Keywords: Water, Technology model, Optimization, P-graph, Sustainable design
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Abstract
Solvents are commonly used in both fine chemicals and pharmaceutical industries to aid chemical
reactions and purification of products. In pharmaceutical industries, active pharmaceutical ingredients
(APIs) are often formulated in batch organic reactions that utilize solvents as a reaction medium. The
combined contribution of current solvent usage rate and disposal method such as incineration can release
toxic chemicals to the environment. The US EPA has predicted that solvent emissions are expected to
double by 2030 and reach 10 million metric tons of carbon dioxide equivalent. The potential detrimental
effects on the environment and safety considerations required the implementation and optimization of
existing solvent recovery technologies to improve the greenness and overall sustainability of a given
chemical process. To assess the feasible recovery pathways, General Algebraic Modeling Systems
(GAMS) was employed to develop the mathematical models that focus on the material and energy
balance, utility requirements, equipment design, and costing around common separation and recovery
technologies such as distillation, ultrafiltration, membranes, evaporation, and extraction. This work is part
of the United States Environmental Protection Agency (US EPA) funded pollution prevention project
where the goal is to consult with industries and perform typical case-by-case analysis to develop a
roadmap for selecting the best pathway for solvent recovery that minimizes cost, reduces the
environmental impact, limits waste, and maintains safe operation. In this work, we reanalyzed a case
study conducted by Pfizer and Rowan University to recover and purify isopropanol (IPA) while
minimizing waste from the celecoxib process. The waste stream following the final purification stage
contained a significant amount of recoverable IPA and we identified the most economical recovery
pathway using our optimization methodology. In the next step, we will evaluate the sustainability of the
pathway by comparing the environmental impacts with the traditional solvent disposal methods such as
incineration.
Keywords: Model Formulation, Process Optimization, Solvent Recovery, Environmental Impact
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Abstract
Process industries generate high amounts of waste effluents and most of them present high salinity.
Management of these streams has a high environmental impact and an elevated cost related to the
discharge of these streams to be treated in a wastewater treatment plant. The project Zero Brine aims to
apply Circular Economy to redesign the value and supply chains of minerals and water by developing an
innovative process to recover these resources from saline effluents. This approach will eliminate
wastewater discharge, reducing operational costs and minimising environmental impact of industrial
operations thorough brines. This new process is based on: a) a first Nanofiltration process using tailormade membranes produced by regenerating end-of-life reverse osmosis (RO) elements from desalination
plants whose fate was a landfill; b) treatment of the concentrate stream produced in the first stage by
eutectic freeze crystallization to achieve Zero liquid Discharge. In order to avoid scaling problems during
nanofiltration, a pre-treatment was also defined. End-of-life membranes were regenerated by means of
simple chemical processes and they were divided into two types regarding their regeneration degree
derived by permeability and rejection of salts. They were able to achieve a suitable quality of water,
equivalent to the current quality in the industry, and it could be reused in the production process and to
achieve a high saline concentrate to be treated by crystallization. To demonstrate the technical and
economic feasibility of this innovative process, a pilot plant was installed in a silica industry. Both types
of regenerated membranes will be tested at pilot-scale for six months and evaluated on their rejection and
recovery. First results demonstrate good membrane performance, obtaining permeability and rejection
comply with the limits established for their reuse at industry level. In addition, high water recovery is
obtained and consequently a concentrated stream able to feed crystallization process.

Keywords: end-of-life membrane, Reverse osmosis, Resource recovery, Sodium sulphate, Water reuse
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Abstract
Optical Brighteners (OBs) are a type of dyes that can be found in textile whitening wastewater. OBs are
colourless and can’t be seen with a naked eye; nevertheless, they emit fluorescence when are exposed to
ultraviolet light. OBs are poorly biodegradable and are only partially adsorbed by sludge in biological
systems; therefore OBs can reach the environment. OBs are emerging organic pollutants. Besides OBs,
textile wastewaters from whitening process used to have recalcitrant compounds, oxidizing agents, high
salinity and high alkalinity.
Moringa Oleifera can be used as a natural coagulant in alkaline waters and, furthermore, its seeds contain
high content of water-soluble proteins with coagulating properties. Also, Moringa Oleifera seeds contain
around 30% of oil with an important commercial value. The waste cake from Moringa Oleifera oil extraction
can be collected and used as a coagulant. In this work the removal of OB from whitening wastewater was
studied. This study shows that the textile whitening wastewater can be treated successfully with this natural
coagulant.
Initially, the removal of OB solutions was tested using a coagulant solution of Moringa Oleifera.
“Fluorescent Brightener 134” (OB), a diaminostilbenedisulphonic acid derivative, was selected. The OB
solutions at 100 and 1000 mg/L were tested. Moringa coagulant solutions were made from moringa seeds
milled and degreased. Optimal dosage test was made by Jar-test with this coagulant. The OB removal was
analysed based on the absorbance and based on the organic load. Removal up to 72% of the OB was
obtained. Also, was observed that the moringa coagulant had good performance at pH higher than 4. The
optimal ratio “moringa coagulant concentration respect to OB concentration in water” was 4:1.
Hereafter, whitening wastewater was obtained from optical-chemical whitening made at the laboratory.
Optical- chemical whitening was performed with 100% cotton fibre and OB at 1000 mg/L. Then, the
whitening residual bath water with OB was collected and treated with moringa coagulant. It was removed
more than 50% of OB from the residual water. It was observed that the presence of oxidizing substances did not
affect the effectiveness of the moringa coagulant.
Finally, it is possible to recover the supernatant of the treated water and reuse it in new textile processes. The
whitened fibres were analysed and good results of whiteness and hue were obtained. It was possible reuse the
water and residual reagents. This would minimize the expenses and the water footprint of the whitening
process.

Keywords: Moringa Oleifera, Optical Brighteners, Natural Coagulants, Textile Wastewaters.
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Abstract
Germany produces the highest amount of packaging waste within Europe with a peak value of 18.2
million tons in 2015 (Schüler, 2018). The amount of plastic package, for example, has almost doubled
since 1995. This increase of packaging waste is related to a change in food practices, e.g. consuming take
away food or online ordering of food. It is also related to an increase of functions that consumer packages
have to fulfil (e.g. portioning, longer durability of products, handling properties), which is a global trend
in industrial countries. Packages have to meet different needs of consumers and interests of actors along
the whole value chain. To consider this complex constellation of actors and to avoid a shift of the
problems along the value chain (e.g. producers, consumers, disposer), there is a need of systemic
solutions for packaging prevention. Moreover, the political and scientific debate – at least in Germany –
has focused too much on technical solutions. This is why the junior research group “PuR” (2019-2024)
integrates different disciplinary perspectives on the topic to identify innovative precycling strategies that
would lead to package free consumption practices. While recycling aims at reducing waste, precycling
aims at preventing the emergence of waste from packaging, which is more resource efficient. The junior
research group consists of two postdoctoral and four doctoral members that analyse barriers and
conditions for packaging prevention from five disciplinary perspectives: sociology, economics, political
science, engineering, and psychology. The six members will work together on three packaging case
studies from the food and/or cosmetic sectors. An interdisciplinary analytical framework which is based
on Social Practice Theory integrates the research projects. Next to scientific output, the group aims at
initiating transformations towards precycling within society. To this end, it cooperates with practice
partners from industry, civil society and politics, whose ideas and perspectives will be included from the
outset of the project through different formats.
Keywords: Precycling, Packaging
Transdisciplinary research
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Creating value from agricultural by-products and new biomass sources: how do
value chains need to be reorganized to foster the sustainability transition?
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Abstract

Production systems need to be sustainable to cope with the global challenges of climate change,
growing population, and a scarcity of fossil resources. In particular, agricultural by-products and
biomass can be valorised through their cascading use enabling to obtain new ingredients for industrial
applications. Likewise, alternative sources of biomass, such as perennial plants that do not compete
with food production, can generate a range of fuels, materials and building blocks for the chemical
industry. To enable the implementation of these processes fostering the replacement of scarce
resources by means of waste streams and/or by-products, diverse sectors and technology platforms
tend to integrate themselves and entire value chains are moving towards new linkages and redesigns.
As a consequence, the firms aiming to remain innovative in these converging settings require
additional knowledge and capabilities from hitherto-unrelated industry sectors. For example,
sustainable innovations can generate spillovers via the establishment of a unique technology basis
between two or more sectors that were formerly separated, requiring increasing interdependency
among so far separated players leading to emerging value chains. Nevertheless, the utilization of
biological resources derived from by-products and waste streams are often associated with novel
processing technologies, leading to challenges for industrial partners, such as high switching costs, the
absence of downstream processing technologies, or a lack of existing industry standards. Despite these
challenges, new technologies aimed at valorising agricultural by-products and alternative biomass
sources are already available and constitute a promising basis for more sustainable production systems.
The paper aims to review, compare and discuss the emergence of new value chains in three cases of
different uses of agricultural by-products: tomato plant by-products, rapeseed oil press-cakes, biomass
from perennial plants cultivated on marginal soils. Tomato plant by-products can be processed to
extract valuable secondary metabolites contained therein, which exhibit high chemical diversity and
several biological activities valuable for human health. Rapeseed oil press-cakes represent a valuable
source of phosphorus which can be recovered before ending up the press-cakes to the feeding industry.
Biomass from perennial plants is used to extract lignin and sugars, which in turn can have valuable
industrial applications.
Data have been generated from expert interviews with value chain actors. The cases have been
compared in terms of value chain design, challenges arising from the emergence of new organizational
structures and willingness to adopt new processes, and opportunities offered by the new processes,
seeking to develop an overarching framework of analysis for the phenomenon of emerging value
chains.
Results revealed both drivers and barriers for the valorisation of agricultural by-products. As drivers,
increasing consumer trends towards sustainability, the possibility for B2B customers to obtain
local/regional bio-based biomass, a growing interest of farmers in plant-based agrochemicals are
revealed. As barriers, interviewees mentioned missing industry standards and market approval of novel
ingredients, hesitation in redesigning the current business model.
Keywords: By-product valorisation, Bioeconomy, Emerging value chains, Agriculture, Value creation
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Abstract
The sociotechnical transitions literature seeks to identify broad principles and processes of change
relating to the co-evolution of society and technology. As such, the literature tends to conceive of actors
in terms of collectives: individuals as actors themselves are little studied and social psychological factors
even less. Yet individuals underpin all transitions processes. This study examines the connections
between the social psychological experience of actors as individuals, specifically in the context of
partnerships between public, private and civil society organisations established for the purpose of
facilitating energy transitions. The focus is on the functioning of these partnerships, but in particular
regarding the experiences of the individuals involved and the implications of these for systems and
structures.
A variety of perspectives have been used to analyse commercial partnerships within the innovation
studies literature, but public-private-civil society partnerships tend to have broader goals and
rationales. Woodson (2016) lists these as including: as a response to the complexity and
interconnectivity of contemporary problems prohibiting a single organization from accomplishing their
goals; as better able to overcome market deficiencies than a single actor; as spreading the risk of
failure over multiple parties and projects; and as improving the economies of scale of R&D and
pooling the talents of different sectors. From another perspective, Chataway et al. (2009) observe that
these partnerships may also function as knowledge brokers and integrators that drive innovation,
stimulate R&D and negotiate among other organizations. In this respect they share some of the
functions of innovation system intermediaries. Yet, such partnerships have also been critically
discussed, especially regarding the question from where and how they obtain and maintain their
legitimacy in various respects. Such partnerships may involve unequal power relationships in which
community partners are likely to be the weaker players, particularly where there are asymmetries in
access to resources. At issue here is the extent to which structures that integrate civil society actually
help to resolve legitimacy and other challenges.
Drawing on these and other literatures, such as those of transition management, knowledge coproduction and participative innovation governance, our key research questions relate to the
functioning of energy-focused public-private-civil society partnerships as experienced by the
individual actors involved and the implications of this experience for organisational and system-level
change. Our hypotheses include: (i) that relatively inclusive processes, particularly those that involve
citizens, are viewed as having higher legitimacy; (ii) that participatory innovation processes enhance
learning; and (iii) that these are positively associated with the potential to induce system-level change.
Our methods are case study based and the outcomes enable a demonstration of the connections
between micro-, meso- and macro-levels in terms of conditions, success factors and structurating
factors that support activity for energy transitions.
Keywords: Sociotechnical transitions, Agency, Public-private-civil society partnerships, Energy
transitions
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Greening of the workplace: leadership interventions to change employees’
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Abstract
Research in workplace greening shows a promising association between exemplary leadership
behaviour (ELB) and Pro-Environmental Behaviour (PEB) in the workplace (Blok et al. 2015;
Wesselink et al. 2017). Although both studies generate positive results, a limitation of these studies is
that it remains unclear how the association between ELB and PEB emerges in the workplace, and what
mechanism are behind this behaviour. Another limitation as reported in the same articles, is that
previous research is predominantly based on self-reporting methods, often measuring intention by using
the Theory of Planned Behaviour (TPB, Ajzen 1991). This theory is however not uncontested in relation
to PEB (Wesselink et al 2017). Although the research in workplace greening is still in its infancy, it is
time to take it to the next level and test interventions and measure the interventions’ outcomes in an
objective way. In this study, the questions therefore were a) what kind of ELB causes an increase in
intention for PEB in employees, and next b) whether increased intention to act pro-environmentally,
caused by ELB, results in a significant change in actual PEB by employees.
TPB does not hold in all situations (Wesselink et al 2017), and this may be explained by contextual
factors, for instance the role of leaders and colleagues who play a significant role on workplace
behaviour. Therefore Practise Theory (PT) approach was adopted as a theoretical lens: one cannot isolate
the influence of ELB on employee behaviour without taking their practices into account. The practise in
PT can be seen as ‘assemblages of images, skills and stuff that are dynamically integrated by skilled
practitioners through regular and repeated performance’(Hargreaves et al. 2011).
In this intervention study, both formal and informal leaders of a university are asked to (consciously)
show ELB. This is done by asking them to show behaviour that increases greening of the workplace (e.g.
working paperless). Printing paper usage and plastic waste were chosen as outcome variables to measure
actual performance by employees and act as indicators to measure PEB performance. The study is done
with departmental head professors (formal leaders) and Green Team members (informal leaders). During
a three-month measuring period, measurements were done to determine to what extent changes in ELB
affected PEB in the workplace. A baseline measurement is set up for the two indicators and compared
with data after the intervention to check actual changes in PEB. Questionnaires are given to employees
determining if and what they noticed concerning ELB, and if their PEB intention changed after the ELB
intervention. Interviews were done with the leaders to determine what practises they applied, changed or
created. By measuring PEB intentions, and contrasting it with actual PEB behaviour and practices, the
research questions were answered. Although former quantitative research showed a significant role for
ELB, exploiting that relationship to accelerate employees’ PEB did not show any results (nor with
objective measurements neither based on employees’ own assessment). Adopting PT, however, was
fruitful and adds to the existing body of knowledge about greening the workplace.
Keywords: Pro-environmental Behaviour, Workplace, Intervention, Practice Theory, Theory of Planned
Behaviour
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Abstract
Transitioning from a linear to a circular economy is challenging and requires simultaneous change of
many system aspects (e.g. technology, legislation, infrastructure, behaviour). The use of the concept of
Living Labs is a popular approach to develop and test sustainable system innovations. Living Labs may
be defined as ‘user-centred, open innovation ecosystems based on a systematic user co-creation
approach, integrating research and innovation processes in real life communities and settings.’ A
Living Lab approach that is yet to be discussed in academic literature, is that of a festival. A festival
can be considered a temporary mini-society with similar sustainability challenges regarding to water,
energy, housing, logistics, waste management, food and behaviour. Since a festival is built up from
scratch every time the event is hosted, adjustments and interventions can be made to its overarching
system and mutual interrelations between different aspects of the system can be investigated. This
makes a festival a unique experimentation setting for sustainable system innovations. To explore the
potential of Festival Living Labs to enhance sustainability, an innovation programme was studied that
has taken place at the Welcome to The Village festival in Leeuwarden, The Netherlands. Between
2014 and 2018 over 70 innovation challenges from students, start-ups and companies were hosted at
this festival in different innovation programmes jointly referred to as DORP (meaning VILLAGE in
Dutch). New concepts, prototypes, business- and service models were developed and tested during the
festival. Projects ranged from algorithms for selecting the best renewable energy solution for
construction sites (Van Wijnen), multifunctional and bio-compostable single-use packaging (BioPack)
and alternative snacks like cricket fries (&Cricket). Several of the projects adjusted their concepts
based on new insights gained during the festival and others completed their innovation process going
from concept to successful market launch. The study shows that Festival Living Labs can host various
stages of the innovation process on different system levels, making it a relevant experimentation
setting for sustainable system innovation.
Keywords: Living lab, Festival living lab, Real-life Experimentation, Sustainable transition, Sustainable
system innovation
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Abstract
This article addresses possibilities for changes in household practices related to achieving societal and
environmental sustainability in heating homes. The study is based on intervention, in which altogether
113 households in Denmark, Finland and Hungary were challenged to reduce their indoor temperature
to 18 ºC for four-weeks in autumn 2018. The aim of the challenge was to ‘heat people, not space’ and
thus to innovate and experiment with alternative heating- related practices that reduce energy for heating
homes. To facilitate other ways of keeping warm the participating households were equipped with tips
and challenge kits that held different kinds of prompts such as warm socks and hot drinks. This article
describes the similarities and differences in practices related to indoor space heating in households, as
well as highlights the ways in which the challenges worked (or did not work), in three countries. The
results show how new technologies or building characteristics alone are not enough to achieve
sustainable levels of energy use for heating, but that changes in skills and competencies, as well as
norms and expectations, related to indoor comfort will have to change as well. Many of the participants
were surprised about how warm they had kept their homes and noticed how they actually felt more
comfortable with a bit colder temperatures, while others realised that they already kept their homes at a
rather cool temperature. Some participants experienced a resistance to change, as they felt that they had
the right to a warm home or felt uncomfortable with inviting guests to a colder home. Generally, the
temperature level in which people felt comfortable reduced on average by 1 ºC, although 18 ºC proved
to be too cold for most participants. The results indicate the potential of practice-based interventions to
deliberate on and change existing norms of comfort and convenience.

Key words: Energy, Households, Indoor space heating, Intervention, Social practices, Comfort
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Abstract
Domestic heating requirements comprise the most significant proportion of domestic energy use across
the EU. While efforts to increase the share of renewable energy in the supply chain are ongoing, the
majority of heating systems and infrastructure are still primarily served by conventional fossil fuel
based systems, with obvious consequences for emissions. Given the political sensitivity surrounding
the application of tradition command or control based policy measures, to date, policy strategies to
reduce heating related energy demand in the domestic sphere have largely focused on technical
efficiency improvements with the prospect of monetary savings typically highlighted as an incentive for
behavioural change. While such efforts have obvious living standard benefits, efficiency improvements
do not directly translate into real reductions due to various rebound effects whereby increasing building
or heating system efficiency often simply result in larger areas being heated to “comfort” temperatures.
Thus, there is a growing recognition of the requirement for non-market based change initiatives that are
based on social-scientific energy research and that serve to deliver real reductions in energy demand.
Adopting a practice theoretical perspective, this paper describes a living lab approach undertaken by
the European Network for Research Good Practice and Innovation for Sustainable Energy
(ENERGISE) where households were asked to voluntarily reduce their domestic heating demand by
changing their existing heating practices. Using a combination of methods which included both
personal deliberative interactions and prompts, households were challenged to reduce their indoor
temperatures levels to 18 degrees Celsius. While initial results reveal changes in heating practices
during the Living Lab period, the permanency of such successes in the longer term and their
applicability to other energy-related practices is less certain. In this study, households were monitored
before, during and crucially for a number of months after the challenge, to investigate if households
who did manage to change their domestic practices in the short term, maintained those actions in the
longer term.

Keywords: Domestic heating, Living labs, Practice theory, Energy
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Abstract
Energy Sufficiency in Housing – The role of m² living area To reduce energy use in buildings the
orthodox solutions are mainly measures of efficiency (through more efficient boilers and other
installations) isolation (of walls, roofs and pipes) and the switch to renewable energy sources in
combination with information and promotion measures to raise awareness for the problem or economic
incentives. Despite all efforts of such efficiency strategies the potential for energy savings in buildings is
still applied rather slowly in most countries. In addition improvements have unintended consequences
including improved comfort levels in retrofitted dwellings, overheating following the improvements,
potential under-performance of low-carbon systems due to lack of understanding and inadequate
installation and commissioning, along with adaptive energy behaviours leading to increased energy use
and a widening gap between predicted and actual savings (Soetanto, Gupta et al. 2014). Recognising the
limits of efficiency calls for turning attention towards measures and instruments for energy savings in
terms of sufficiency. The presentation presents the findings of the research project EUFORIE which
identified promising instruments and instrument mixes to promote energy sufficiency (Lorek 2018) What
the actual policy mainstream is ignoring so far is the major challenge which appears through the constant
increase in per capita living area. Obviously, more floor space needs more energy for space heating and
cooling, ventilation, and lighting, but it also allows the household to operate more and or bigger
appliances, all of which increase energy consumption. Whether this is an indication of peoples
willingness to consume (Røpke 1999) or if they are locked in (Sanne 2002) is an ongoing debate. In any
case, instruments for limiting average dwelling floor area per person has to become an important part of a
sustainability energy policy package as they address one important driver of energy consumption and
non-sufficiency (Thomas, Brischke et al. 2015). First calculations about a sustainable floor space are
made and range from 13,9m² as lower estimate for a single household to 120m² as higher estimate for a 4person household. Developing policies towards sufficiency need courage and mutual support in a joint
effort of actors, at all levels of society. Single actors will not be able to achieve much, and if they try, the
costs – whether factual or felt by them – might be too high. In times where the timeslot for reaching EU
energy targets and dramatically reducing CO2 emissions are narrowing sufficiency strategies are required
to set a clear framework in which efficiency policies can lead to the required absolute reductions. To
overcome the restricted perspective that sufficiency is a purely individual decision the paper introcuces
policies for the different levels of governance. They rank from adjusting requirements for minimum
dwelling size and caps for further soil sealing on the national or even EU level to the establishment of
sufficiency consultancy on the local level. Such policies have to be embedded in activities at a societal
level where NGOs raise awareness for the issue and housing companies in collaboration with architects
and urban planners develop creative ideas where sufficient lifestyles can flourish in sufficient
neighbourhoods.
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Abstract
The ongoing increase of ‘smart’ home technologies could facilitate for households to shift energy demand
to contribute to balancing increasingly fluctuating energy supply from renewable sources. Yet, although
many smart home technologies support energy saving, few of the commercially available smart home
systems actually facilitate demand shifting and instead highlight other features, such as home security or
convenience. The study presented here aimed (i) designing a smart energy system that enables balancing
energy demand and supply and (ii) exploring what happens when households are equipped with such a
smart home system. In the system developed, called Ero version 1.0, households’ energy use is related to
the status of the energy system through a momentary power threshold and users can match their use of
energy-reliant appliances to the threshold. Findings showed that a majority of the participants, in different
ways, started to relate their energy use to the status of the energy system. Most of them appreciated the
idea of having an energy threshold and some wanted stricter energy limitations. Yet, as the participants
lived in small apartments and controlled a limited number of energy-reliant appliances only a few of them
were able to make Ero 1.0 an integrated part of everyday activities. Further, many of them questioned the
extent to which their demand-shifting could contribute as their energy-reliant appliances were thought to
not use much energy. Instead, the participants considered other paths towards a more sustainable energy
system to be important, such as influencing decisions made by companies, politicians, and nongovernmental organisations. The problem was however that Ero 1.0 did not provide any support for how
to influence beyond the individual household. To conclude, an energy focused smart home system can
facilitate shifting energy demand and would be relevant for homes controlling bigger loads, such as
electric vehicles or washing machines. Yet, based on the findings from the pilot study presented in this paper
such smart home systems cannot be considered a necessity in the quest for a more sustainable energy
future.
Keywords: Smart home, Sustainability, Energy use, Smart grid, Research through design
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Abstract
As stated in the European Commission's Communication Closing the loop - An EU action plan for the
Circular Economy (Com (2015) 614), "The transition to a more circular economy […] is an essential
contribution to the EU's efforts to develop a sustainable, low carbon, resource efficient and competitive
economy.". To achieve this transition, changes are required in both the productive system and
consumption patterns of all actors of society including public organisations. Public procurement, as the
expression of the public sector as a consumer, is a key instrument to achieve these new and more
sustainable production and consumption models due to its pulling effect on the market, especially in
certain sectors. In general, four strategies can be implemented to promote circularity through public
procurement, based on their degree of innovation and complexity. They range from the acquisition of
existing "circular" solutions to the purchase of new "circular" product and services, contracting new
"circular" service models and procurements that promote "circular ecosystems". In each of those strategies
all or some of the aspects of a circular economy can be promoted (resource efficiency, durability,
reusability and reparability, recycling and recycled content). The relevance of one or the other will depend
on the specific characteristics of the needs to cover with the procurement, the market capacity to offer
existing solutions or develop new ones and the regional context of each administration. Based on existing
literature and case studies, the paper presents each of the different strategies and aspects to be promoted illustrated with real examples - with the objective to: 1) show the range of initiatives that can be included
in "circular procurement", i.e. in a procurement that promotes a circular economy; and 2) to encourage the
rethinking of procurement in order to find, in collaboration with other entities and the private sector, better
solutions to real needs that make a more efficient use of resources and minimise waste generation. The
paper also presents key lessons to achieve good results and a positive impact extracted from real "circular
procurement" experiences conducted to date.

Keywords: Circular Economy, Circular procurement, Green public procurement
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Abstract

Public procurement is often highlighted as an important tool in the transition to a circular economy, as
public entities in EU purchase goods and services for approximately 14% of EU GDP (European
Commission, 2017a). This approach is what the EU Commission considers as “Circular Public
Procurement” (CPP), a type of green public procurement that pays special attention to “the purchase of
works, goods or services that seek to contribute to the closed energy and material loops within supply
chains, whilst minimising, and in the best case avoiding, negative environmental impacts and waste
creation across the whole life-cycle” (European Commission, 2017b). Several EU countries are
advancing in the implementation of CPP as a tool to support a circular economy transition (Alhola et
al., 2017; European Commission, 2017c). Besides an increasing focus on implementing CPP in EU, the
latest revision of the Public Procurement Directive (2014/24/EU) also clarifies the use of ecolabels in
the procurement process to support green public procurement. Particularly in Denmark, current
practices within Danish public authorities are, after a very slow start, increasingly looking into using
ecolabels in public procurement. While ecolabels address environmental considerations on a product
level, CPP requires considerations at a systemic level. The connection between ecolabels and CPP is
therefore an interesting research area that has not yet been explored in practice or research. This paper
investigates the role of ecolabels in CPP and explores whether ecolabels enable or hinder circularity in
public procurement? This is done by examining the understanding and use of CPP and ecolabels in
Danish municipalities and analysing how existing ecolabel schemes can be improved to include
circularity. The empirical data is based on interviews with purchasers of front-runner municipalities in
Denmark within green and/or circular public procurement as well as ecolabelling organizations in
Denmark. The aim of a qualitative approach is to uncover current practices and logics in the
application of both ecolabels and CPP, the relationship between ecolabels and CE, and the improvement
potential of existing ecolabel criteria. This research is based on a theoretical understanding of
“practices” as a concept that addresses what actually happens in an organization; how people work. To
the individuals, different ways of purchasing make sense and therefore purchasing practices can differ.
Understanding how the purchasers actually apply circular procurement is important to understand how
ecolabels can support CPP.
Keywords: Circular Economy, Public procurement, Ecolabel, Circular public procurement
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Abstract
Total spend by public institutions (state government, cities, schools, universities, hospitals) in Germany
has an annual volume of about 350 to 450 billion euros. Therefore, these institutions could serve as a
role model for sustainable procurement, while products from renewable resources can contribute
significantly towards reaching ecological as well as social goals in public procurement. However, as of
today public procurement explicitly addresses products from renewable resources only to a rather small
extent. The empirical study presented in this paper evaluates the current state, obstacles and barriers as
well as future developments in the field of public procurement in Germany with special emphasis on
“bio-based” products. These are specifically products that are made to a significant extent from
renewable resources.
Although public authorities state that ecological concerns are a significant factor in the contract awarding
process, bio-based products are rarely considered as a relevant alternative for non-bio-based products, so
far. We therefore asked for and identified major obstacles and barriers public purchasers are facing when
coping with the issue of procuring bio-based products. Furthermore, we evaluated possible measures to
improve the current situation. Interestingly, we could learn from our third empirical study that addressed
companies offering bio-based products to public institutions, that both sides – demand and supply – have
more or less the same perceptions regarding existing hurdles for leveraging sustainable public
procurement.
As expected, the major obstacle against procuring more bio-based products is the higher acquisition
price related to conventional products. Life-cycle cost analyses that include the usage and/or disposal
phase or the inclusion of social costs (e.g. CO2 emissions) are applied only in a few cases. Moreover,
most public institutions primarily focus on the acquisition price as the ruling criterion in the contract
awarding process. Participants in the study regard as further obstacles the additional workload,
perceived uncertainties as well as shortages regarding human resources when considering bio-based
products in the procurement process.
According to the participants of the study, the most effective measures to reduce the perceived hurdles
are clarifications regarding the applicable law as well as the availability of both, additional financial and
human resources. Correlation analyses show that institutions that have implemented certain measures to
promote bio- based products perceive potential hurdles only to a lower degree.
One of the key findings of the study is that there is no blank refusal by public authorities to consider biobased products within their tenders. Moreover, many expect that bio-based products will play a
significant role in the near future while aiming for a more sustainable public procurement.
Keywords: Public procurement, Sustainable procurement, Bio-based products, Public sector,
Sustainable
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Abstract
Striving for circular economy requires many essential changes in the ways of handling today’s economic
problems. The transition from traditional to a more sustainable, circular model needs to be seen not only in
a global (macroeconomic) scale, but also in the everyday activities of individual consumers. Our core
interest is sustainable consumer behavior (SB), which we understand as a manifestation of sustainable
consumption (SC) at the microeconomic scale. Although sustainable behaviors challenge individuals all
over the world, both incentives and barriers to these behaviors differ depending on the stage of economic
development of each country. In developing countries SBs are shaped primarily by objective restrictions
connected with financial or infrastructural shortages. A majority of research aiming at disclosing
psychological (subjective) factors influencing sustainable behaviors are conducted in affluent countries. In
Poland such a research subject has not received adequate interest yet, although comparatively fast
economic development accompanied by a relatively low living standard makes this country an interesting
arena for researching the psychologically rooted mechanisms of SBs. The main objective of this article is
to explain the influence of two psychological factors connected with human perception, i.e. the perceived
consumer effectiveness (PCE) and the perceived difficulty (PD), on consumers’ sustainable behaviors. To
achieve this goal, we utilized the outcomes of an online survey conducted in 2016 among 1112 Poles and
a few detailed results from an online survey conducted among 1100 Polish consumers in the first quarter
of 2019. The data were analyzed by using statistical methods like exploratory principal component
analysis (PCA) with Varimax rotation and multiple regression analysis. This enabled us to analyze the
existence and character of the relationship between PCE and PD (independent variables) and the
frequency of sustainable behaviors (dependent variable). The main outcomes of the 2016 research show
that perceived difficulty is regarded as an obstacle to sustainable behaviors while perceived consumer
effectiveness fosters them. Furthermore, PCE affects the frequency of different types of SBs to a greater
extent than PD. The data collected during more recent research gave us a deeper understanding of these
problems with reference to frugal/non-consumption behaviors. These frugal/non-consumptive behaviors
were the most popular among the consumers surveyed in 2016.
Keywords: Sustainable consumption, Sustainable consumer behavior, Perceived consumer
effectiveness, Perceived difficulty of sustainable behaviors
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Abstract

Most environmental decisions involve intertemporal tradeoffs, in that they require foregoing immediate
gratification for the sake of future environmental quality. One such example is investing in improving
energy efficiency, which entails an initial upfront cost in exchange for a future stream of reduced energy
use and economic savings. The majority of individuals fail to invest in energy efficiency even when the
long-run economic benefits outweigh the up-front additional costs. The literature on intertemporal choice
has highlighted that individuals show two apparently contrasting preferences: a preference for immediate
gratification at the expense of the future and a preference for improving future outcomes. Previous
research demonstrated that the prevalence of either one is influenced by the framing of a choice situation.
Particularly they showed that framing the same situation in a way that made the past and future
consequences of each outcome explicit increased individuals preferences for improving outcomes over
immediate gratification. This paper present a survey experiment which applies this finding to the context
of the purchase of an energy saving appliance. Individuals will be presented with a logically equivalent
purchase decision, framed as either a choice between two temporally situated outcomes or as a choice
between two sequences of outcomes. More specifically, through a stated choice survey experiment two
lesser known framing effects to the hypothetical purchase decision of an energy saving appliance: the
hidden- zero effect and the delay/speed-up asymmetry. The hidden-zero effect shows that expressing
explicitly that the in the future individual will be getting nothing or even losing from choosing immediate
gratification can limit impatience. While the delay/speed-up asymmetry proposes that individuals are
more impatient when a smaller immediate gratification option is delayed, as opposed to when a larger
later option is anticipated. These framing effects have never been tested within an environmental choice
context, nor tested in combination. Will the amount of individuals who purchase an energy efficient
appliance increase if the associated future CO2 and monetary savings are made more salient? Will
individuals discount less future savings if the they can partly anticipate them? This paper hypothesizes that
the two framing effects in combination can lead to the highest percentage of people choosing the energy
saving appliance. The objective is to highlight ways in which framing techniques of intertemporal
outcomes can lead to higher adoption of not only energy saving behavior but pro-environmental
behaviors in general.
Keywords: Intertemporal tradeoffs, Energy saving, Behavioural economics, Survey experiment, Proenvironmental behavior
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Abstract

There is a growing interest in ways to reduce the impacts of the current consumption and production
systems in order to achieve sustainable development and moving towards circular economy. One
significant way of meeting such calls involves changes in consumer habits. Many areas (e.g.,
marketing, psychology) have studied ways to encourage individuals to pursue more sustainable
behaviours. However, the theoretical perspectives from the marketing field that analyse and describe
sustainable consumption practices are underdeveloped. Therefore, a comprehensive review of
published scientific articles on consumer behaviour and sustainability, specifically in the marketing
field, is currently lacking, calling for such a review to be conducted. Hence, the purpose of this study is
twofold. First, the intention is to scrutinize publications within consumer behaviour and sustainability
issues in the marketing field to review, categorize, and evaluate the related articles, providing a
systematic view of past work and an appropriate vision for future research. Second, we provide main
considerations about the studies and main trends found in the articles, where researchers and public
policy-makers should give attention in order to have an overview of what the marketing field have
studied about sustainability and consumer behaviour. This study was conducted to present a state-ofthe-science review of research on these topics. From a systematic review, we analysed and coded 31
articles (conceptual and empirical). Based on the JCR index, five top-tier marketing journals were
selected from the last 6 years. Data were categorized with the aggregated dimensions, based on the
main themes found in the studies: barriers to sustainable choice, CSR initiatives, ethical behaviour,
healthy food products, organic food purchase, nutrition information, green claims and communication,
and product labelling. Results show that studies tend to focus on CSR initiatives, specially in the
purchasing phase of consumption. The studies also point to the importance of communication strategies
in trying to change consumer behaviour toward sustainability. Moreover, a different trend that emerged
is the study of food-related behaviours. Some aforementioned studies have food choice as their main
object of analysis and the articles categorized in the organic food purchase and healthy food products
discuss how to increase the purchase of healthy food products. Studies did not focus on only one
dimension of sustainability. In a recent past, the environmental dimension was the mainstream rather
than economic, social, and ethical dimensions. However, this review shows the opposite: studies are
balanced across economic, social, and ethical dimensions. Finally, the great majority of the studies
analysed consumer decision-making during purchase behaviour and evaluations of alternatives. The
lack of studies in the phases of need recognition, post-purchase evaluation, and disposal shows the
importance of future studies focus on these behaviours. It intrigues that no study analysed disposal
behaviour, specially in the area of sustainability, where ideas of circular economy are gaining strength
both in academia and in the practice of companies and governments. Therefore, future studies focusing
on circular economy would benefit from exploring sustainable behaviours consumption related to postpurchase and acceptance of products using new materials emerging from that cycle.
Keywords: Consumer behaviour, Sustainability, Sustainable consumption, Sustainable
behaviour, Systematic literature review.
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Abstract
A social group that shows the greatest interest in and concern about ethical and corporate social
responsibility (CSR) issues is young people, often defined as Generation Y or Millennials (Klimkiewicz
and Oltra, 2017). One of the main distinctive features of this generation is their approach to CSR
(Anderson et al., 2018). According to Walker (2007), generation Y seeks to promote social justice, they
pay particular attention to the natural environment and its preservation, poverty reduction, and solutions of
ethical and moral problems. Millennials are considered as key consumers of today; they believe that
consumption and socially responsible lifestyle habits can change the world for the better (Cone, 2008).
Lifestyle influences the purchase decisions and consumption behaviour and is related to consumerism
(Chan and Hu, 2008). Thus, lifestyle can be viewed as an interpretive framework for the construction of
social reality (Yeh and Chen, 2011). Upon acquiring explicit knowledge of how specific activities affect the
society (Buenstorf and Cordes, 2008), consumers are likely to participate in activities such as consuming
green products, recycling, considering clothing care, and adopting eco-friendly behaviour (McDonald and
Oates, 2006). Prior researches have examined general environmental concern of consumers and their
interest in environmentally friendly products. The current study seeks to complement the research
literature of the scientific field of sustainability by assessing sustainable lifestyle practices and motivation
of the Millennial consumers to recommend environmental friendly products. Specific research questions
are as follows: What sustainable lifestyle practices are specific to the Millennials? How sustainable
lifestyle practices inspire the Millennials to promote green products to their friends? The purpose of this
study was to investigate the relationships between the Millennials’ sustainable lifestyle practices and
motivation to promote green products to their friends. In order to test the proposed link, a survey was
conducted on a sample of 453 Millennials in Eastern Europe. Purposive sampling was used to recruit on a
voluntary basis in September 2018 – February 2019. Sustainable lifestyle practices were measured on a
41-item scale developed by Lee et al. (2015), whereas the Millennials’ motivation to promote green
products to their friends was measured using a five-item scale (Smith, 2010). Research findings confirmed
the relationship between the sustainable lifestyle practices of the Millennials and their motivation to
promote green products to their friends. Millennials are willing to pay more for environment-friendly
products, they prefer to buy brands, which promote green campaigns, and feel moral obligation and
personal responsibility for social problems.
Keywords: Sustainable lifestyle practices, Millennials, Motivation to promote green products,
Sustainable consumption

ISBN: 978-84-09-16893-4

156

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019

Don’t put all eggs in one basket! – Insights on husbandry-specific environmental
costs of egg production
Kirsten Rademacher1, Dr. Tobias Gaugler2
1

2

Koboldstraße 19, D-86157 Augsburg, Germany

Wittenbergerstr 9, D-86316 Friedberg, Germany

Abstract
Over the last years, the consumption of organically produced food has increased rapidly. In 2017, the
volume of organic produced food e.g. in Germany was 5.4%. Compared to 2004 (1.7%), the share has
more than tripled. The main motivation for people buying organic products is a reduction of pollution,
environmental protection and the preservation of biodiversity. Due to the missing transparency of
environmental and resource-strategic aspects in the production process, the consumers are currently
forced to make the purchase decision based on their personal judgement.
With this societal change towards more organic products, it is essential to display the environmental
footprint of food production, so that customers can compare goods based on their ecological impact.
This research focuses on the environmental and resource-strategic aspects of the egg production. A
meta-analytical study based on sixteen pertinent studies on egg production systems and their
environmental impact was conducted. The systematic literature research and the basic structure of the
elaboration are subdivided into the criteria: method, quantities and monetisation.
A first strand of scientific literature defines the methodological aspect of life cycle assessment (LCA)
with concentration on ecological and economical aspects of the value chain. Further research is
focused on gathering quantities of the ecological impacts of different production systems and specific
countries. A third strand of research relates to the monetarisation of damage costs. None of the
previously published studies include all three focus areas. Closing this research gap, we combine all
these aspects, we define a monetising strategy on the relevant environmental impacts of the main egg
production systems (cage, barn and organic rearing) and set a price markup of production-system
specific external costs. A conducted qualitative evaluation allows a limitation to four environmental
impacts: greenhouse gas, acidification, eutrophication and energy use.
In addition, an adapted weighting system is implemented. Weighting studies according to their base
country, their actuality and the valued limitations of the research defining three different scenarios as
distinguished. For the key scenario, the external costs of the organic production are nearly twice as
much compared to the cage-rearing system. Nevertheless, relating the external costs to the different
customer prices, the organic production shows the smallest surcharge. While external costs account for
43% of total costs for organic-rearing eggs, the percentage of external costs for cage-rearing eggs adds
up to 47% and 60% for barn-husbandry. The still high amount of environmental impacts in organic
production can be primarily attributed to the direct distribution of agricultural emissions into the
ecosystem. The high degree of automatisation in conventional production through manure belts, air
cleaning and indoor keeping is the reason for reduced emission values and larger use of energy
resources. For analysing the sensitivity of the results, an extreme value analysis is implemented. The
maximum deviation of 10.6% shows a stable calculation of the external costs for eggs.
Considering further sustainability aspects, like animal welfare and species-appropriate keeping and the
importance of organic labelling, additional research is essential to define the shadow prices of the egg
production to full extent.
Keywords: Life cycle assessment, Environmental impacts, Monetising damage costs, Meta-analysis
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Abstract

Research question. In order to meet the sustainability goals, a radical change in economy and society is
needed (Tukker 2008). This requires changes in consumption levels and patterns as envisaged in the
concept of strong sustainable consumption (Lorek and Fuchs 2013) or, in other words, sufficiency.
Sufficiency aims at a reduction of material consumption levels in absolute terms while ensuring human
well-being (Princen 2005; Gorge et al. 2015). Also, in the case of clothing consumption, a purchase
reduction is necessary (Luz 2007) and among others, companies may be suitable actors to promote
sufficient consumption (Bocken and Short 2016). Companies’ digital communication and especially
commercial marketing is mostly thought to increase consumption levels and material aspirations by
triggering gain and hedonic motives (Assadourian 2010; Varey 2010; McDonagh and Prothero 2014).
Yet with sufficiency-promoting marketing, communication can also trigger normative motives to
consume less or shifting hedonic and gain motives away from materialistic goals by showing co-benefits
of a sufficiency-oriented lifestyle (Gossen et al. 2019). So far, the impact of sufficiency-promoting
communication have hardly been investigated. In the current study, we examined whether sufficiencypromoting digital communication of an online-retailer changes the intention for sufficient consumption,
as well as self-reported purchase behaviour, subjectively ideal level of consumption and the personal
norm for sufficiency.
Method. We conducted a longitudinal field experiment (one baseline and two post surveys) to test our
hypotheses. The intervention included several communication measures of the online-retailer for
sustainable clothing Avocadostore (newsletter, Instagram and Facebook postings) with the message
#lessismore. Participants were customers of Avocadostore and were assigned to the experimental group
(N=215) and control group (N=1895) by self-selection.
Results. Comparing baseline and post measures, we found a reduced purchase of new clothes, increased
care behaviour and a higher personal norm for sufficiency in the total sample. Yet, when comparing the
experimental and control group, the groups did not differ in their behaviour change, thus the intervention
itself was ineffective. Discussion. There might be a mere-measurement effect due to the survey
(Morwitz and Fitzsimons 2004). Additionally, the sufficiency-promoting communication may not have
been strong enough due to framing and the online setting. We would like to discuss these results, their
implications and possible future research with the participants of the conference.

Keywords: Strong sustainable Consumption, Sufficiency, Sufficiency-promoting communication,
Behaviour change, Experiment
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Abstract

Addressing contemporary sustainability challenges requires deep socio-technical transitions. This
includes changing lifestyles and consumption practices towards more sustainable ones. As efficiency
and consistency measures do not suffice to stay within the ecological capacity of the planet, sufficiency
is needed as a third sustainability strategy. A thorough understanding of what kind of things, skills and
motivations feature sufficiency-based consumption patterns is necessary to support sufficiency-based
lifestyles and corresponding consumption practices. The aim of this paper is to provide a practicetheoretical framework of sufficiency-based consumer practices that can serve as orientation for leverage
points to support sufficiency-oriented lifestyles. A configurative literature review was conducted to
identify commonalities between different sufficiency-based practices. 18 papers resulted from this study
from which 45 sufficiency-based practices across seven areas were identified. The essential sufficiencysupporting materials, competences and meanings were extracted from these practices. Common
categories across these practices were identified by open inductive coding in MAXQDA. Key materials
across all of the analyzed sufficiency-oriented mobility practices were appropriate infrastructures such
as a well-developed public transport system or cycling paths. Open (public) spaces can support
sufficiency lifestyles by providing the space for communal living, sharing and subsistence practices such
as gardening. The central competences required across a wide variety of practices were good
organization and planning skills, the willingness and skill to adapt to new situations and to find creative
solutions and alternatives to everyday challenges. The central meaning attached to sufficiency
throughout all practices was a high concern for the environment. The desire to belong to a community,
financial benefits and simplicity were further common meanings connected to sufficiency-based
consumption. The results of this study offer a generic framework for sufficiency-oriented consumer
practices. This implies not only a contribution to the growing body of literature analyzing sustainable
consumption from a social practice theory viewpoint, but also points towards important leverage points
for companies, organizations and policy makers for initiatives to support sufficiency-based consumer
practices.

Keywords: Sustainability, Sufficiency, Consumption, Social practice theory, Literature review
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Abstract
Living labs refer to real-life initiatives promoting technological innovation through social learning.
Practice-based living labs focus especially on reshaping daily practices, and participating households are
actively engaged in co-creation of knowledge on practices and their change. However, the notion of
practice is embedded in local conditions and contexts, and scaling up might not be simply a matter of
multiplying, transferring and deploying particular solutions at new sites and larger scales. This complexity
of scaling up engenders our research question: What pathways and types of work for diffusion and scaling
up can be identified in practice-based living labs? The empirical material of our case study covers a
selection of reports and other material, as well as interviews with key actors of six initiatives in different
European countries. We have categorized these projects as practice-based living labs since they have had
an explicit or implicit focus on introducing and experimenting with new forms of daily practices with
households. We investigate similarities and differences in how our selected cases worked to disseminate
and diffuse their results and outcomes, in order to understand different pathways and conditions for
scaling up. Our findings show that the practice-based living labs have clearly served their purpose in
identifying barriers to change and highlighting the relationship between consumption, production and
policy practices. In many cases, they could show policy makers why new technologies do not work as
expected unless social practices change as well. In many of the cases studied, the experiences have led to
new projects, in which the intervention and engagement mechanisms are utilized on a wider scale. The
findings suggest that by learning about and experimenting with practices in real life and genuinely
engaging a variety of stakeholders, the practice-based living labs can make practice change more
understandable, doable and accessible for practitioners and policy makers promoting sustainable
consumption.
Keywords: Practice-based living lab, Sustainable energy consumption initiative, Household practices,
Real-life initiative, Multiple case study
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Abstract
Economic growth is predominantly seen as a central economic and political goal. This view has been
increasingly criticized and the idea of sustainable degrowth emerged as an alternative paradigm. The
transition towards a degrowth society requires a cultural and political change for a sustainable future.
As business activity is a key driving force behind economic growth, the role of corporate
organizations in this transition is a particularly challenging question. It is for instance still unclear
how business models for degrowth-conform organizations could look like. In order to address this
research gap, our study aims to elaborate the role and design of organizations and their respective
business models within the degrowth context. In this exploratory work, we use a two-step approach:
Firstly, based on a systematic literature review we provide an overview on business-oriented findings
in degrowth literature. Based on this, we derive elements for a conceptual framework development,
which could serve to describe and assess principles of degrowth-conform organizational models.
Subsequently, we conduct interviews and review additional company data with a particularly highly
ranked certified B Corporation in the personal care industry. Our case study findings show we can
already find today examples that to some extent successfully implement numerous degrowth-conform
elements within our current economic system. However, tensions regarding growth-orientation
remain.

Keywords: Degrowth; Business model; Strong sustainable consumption; B Corporation;
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Abstract

Marketing practitioners and academics are interested in sustainable consumption. However, studies on
engagement into sustainable consumption are scarce. Studies on sustainable consumption focus
mainly on consumer behaviour at home (in personal life environment) and less so on employee
engagement into sustainable consumption in the workplace. In this study, using Legitimacy and
Stakeholder Theory, we put forward a theoretical framework of consumer engagement into sustainable
consumption as employees in the workplace and discuss consequences arising from such employee
engagement. Our theoretical framework links collaborative learning and employee engagement into
sustainable consumption within the key areas responsible for largest CO2 emissions: mobility and food
consumption. We define employee engagement into sustainable consumption as their willingness to
carry socially and environmentally friendly, economically viable behaviour when using means
cautiously in their workplace (Lastovicka et al., 1999, in Pepper et al., 2009, p. 126) and results in
functional, psychological and environmental consequences. We use Collaborative Consumption to
elucidate consequences of engagement into sustainable consumption and also suggest that those can be
explained by Legitimacy Theory, referring to “the social values associated with or implied by their
activities and the norms of acceptable behaviour in the larger social system of which they are part”
(Dowling and Pfeffer, 1975, p. 122). In this conceptual manuscript we propose that employee
engagement into sustainable mobility and food consumption in their workplace results in functional,
psychological and environmental consequences. We understand functional, psychological and
environmental consequences as perceived value that employees may receive from their engagement into
sustainable consumption in their workplace (Biswas, 2017): functional consequences, therefore, would
result in received functional benefits by employees who would engage into sustainable consumption at
work (e.g., switching off PCs, more means to be shared with colleagues leading to less means to be
bought that are required to be used in their workplace). Environmental consequences would refer to a
sustainable lifestyle and sustainable consumption practices of employees in the workplace (Biswas and
Roy, 2015); while, psychological consequences would result in a psychological response of employees
from the engagement into sustainable consumption in terms of environmental protection or consumption
in an environmental-friendly manner (Lin and Haung, 2012). Further, moral climate is put forward to
act as a moderator between collaborative learning and employee engagement into sustainable mobility
and food consumption in the workplace. The main audience for this theoretical framework is business
practitioners and public policy makers interested in sustainable consumption practices.
Keywords: Employee engagement, Sustainable consumption, Functional, Environmental and
psychological consequences, Mobility and food consumption practices
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Visioning for transitions to SCP and a Circular Economy: methods, cases,
comparisons and conceptual reflections
Jaco Quist,1
1

Delft University of Technology, j.n.quist@tudelft.nl

Description

Visions are important in transitions to SPC and a Circular Economy. Their role, functions and use
needs further study, both conceptual and empirical, including relevance for governance and
transdisciplinary and transformative practices. A distinction can be made between (i) making visions
using backcasting, transition management or other visioning methods,(ii) studying visions in longterm developments and transitions, also used to explain socio-technological change, (ii) and evaluating
visions and visioning processes in order to develop pathways, and explore possible value conflicts and
other value-driven and interest-driven differences among actors and stakeholders in emerging
transitions. This session seeks contributions on (i) methods for making visions for SCP and for a CE,
(ii) cases in which visions and pathways for SCP and a CE have been developed, (iii) the role of
visions and expectations in emerging and ongoing transitions, (iv) theoretical and conceptual papers on
the role of visions in transitions and niches, (iv) comparisons of methods and cases of visioning, and
(v) examples in which visioning has been combined with quantification and modelling. This session
seeks to identify examples and compare methodologies for visioning for SCP and a CE, as well as (i)
identifying best practices and examples from the audience, and (ii) discussing appropriate
conceptualizations for visions and visioning. It consists of the following presentations and a wider
discussion on progress in visioning for SCP and CE: (i) Jaco Quist, Making Visions for transitions to
SCP and a Circular Economy: overview of methods and cases, (ii) . Georgina Guillen-Hanson, The
Strategic Conditions for Sustainable Lifestyles as a tool to facilitate backcasting processes towards codesigning and implementing sustainable social innovations.. An update of additional presentations is
expected.
Keywords: Visions, Transitions, backcasting, Transdisciplinary SCP, CE;
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The Strategic Conditions for Sustainable Lifestyles as a tool to facilitate
backcasting processes towards co-designing and implementing sustainable social
innovations

Georgina Guillen-Hanson
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Abstract
In order to enable transitions towards sustainable consumption and production, it is important to
understand that individuals, their behaviors and aspirations are product of their context and that
today’s social systems are “glocal”, meaning that local actions have global impacts. Social
innovations, understood as narratives of change, reflect the elements of co-creative approaches to
problem solving and are re-shaping the relationship between social actors; citizens are increasingly
active, encouraged by their own motivations and conviction of their potential to drive change either by
their personal actions or in collaboration with alike-minded others. Co-creating visions of desirable
futures, helps to influence today’s decisions regarding lifestyles, understanding they are the result of a
series of internal and external factors that enable individuals to choose how to behave, consume and
interact with nature and other people. To recognize these factors, this research started in 2012 with
the premise that social innovations can provide Glocal approaches to lead transformations. The
project focused on finding a “common denominator” across societies and geographies. Represented
by the Fundamental Human Needs and the possibility of identifying a set of conditions that can drive
the agenda of transformations towards Sustainable Living anywhere in the world; a human-centered
approach to understand the role that social innovations play to lead transformative behaviors was
used to design and implement several co-creative backcasting activities. This process consisted of:
creating a qualitative tool for understanding the nature and impacts of social innovations, building a
framework based on the Human-Scale Development, analyzing over 150 promising social innovations
worldwide; conducting research on consumption patterns and consumers’ aspirations in 5 countries
thus identifying their consumption “hot spots”; engaging local stakeholders in backcasting processes
to find local drivers of lifestyles and influencers of change, among them the Circular Economy and
technological innovations; and, co-creating action roadmaps to define Glocal strategic conditions for
sustainable living (SCSL). The visions crafted on each of the country-specific sessions have many
commonalities, mainly in the areas of health, mobility and use of natural resources; the areas of
opportunity for social innovations are the local challenges that participants consider the most
important to address today in order to live sustainably by 2050 i.e. Colombians emphasized the need
of education while Ghanaians wanted infrastructure improvements.
Due to their potential to drive systemic change and enable transitions through design practices, the
conditions support visioning and backcasting processes by presenting a flexible framework and
contribute to the harnessing the potential of visioning, particularly in backcasting contexts. Building
upon the results of the conditions’ creation and validation processes, the ongoing research takes the
fulfilment of the SCSL as the desired vision of sustainable lifestyles and zooms into the tools and
methods to enable visioning interactions with long-term impacts, opening the door to bring
sustainable lifestyles into the realm of new disciplines, like meaningful gamification.
Keywords: Lifestyles, Social innovation, Backcasting, Visioning, Meaningful gamification
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The Open Source Hardware paradigm: an emerging model for research?
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Abstract
The open source approach to hardware design, prototyping and developing is significantly increasing
among the scientific community. As previously occurred with open source software, during the last few
years the open source hardware model has been attracting a wider audience, including academic
community. Several factors are concurring in the spread of open source hardware practices among
institutional research, not least the long-term effects of the financial crisis of 2008, that are still causing a
significant reduction in research budgets, and the boom of low cost and easy to use prototyping platforms
such as Arduino and Raspberry Pi, and the advancements in digital manufacturing technology well
presented by the self-replicating rapid prototype RepRap.
During the last years, the open source paradigm has become an effective operational reference model at
the MECAMAT - Mechatronics and Modelling Applied on Technology of Materials research group of the
Universitat de Vic – Universitat Central de Catalunya. Research efforts are focused on the prototyping of
inclusive technological solutions, mainly addressed to the development of devices that find their application
in the fields of biotechnology and cultural heritage science. As for biotechnology, research has been
carried out on the development of robotic prosthesis, and a universal machine to test and control the
resistance to tension and compression of biological tissues. As for cultural heritage science, among other
devices, we developed a CNC for automatic spectrophotometric and morphologic analyses, a device for
Reflectance Transformation Imaging technique, and devices for environmental and structural monitoring.
At the same time, the research group is focusing its efforts in developing everyday laboratory-based
technology in order to reduce research costs and improve efficiency through the use of flexible,
customizable and replicable technology.
The objective of this work is to generate a genuine debate on sustainable technology, too often still
considered not reliable by the academic community.
The open approach we adopted implies that knowledge creation, sharing and transfer is implemented by
introducing cooperation measures typical of the open science principles (e.g., free and open web
databases, Do-It-Yourself and ‘instructables’ web sites, workshops and demonstrations in typical makers
environments such as local FabLabs, makerspaces and hackerspaces), and by activating traditional
academic tools (i.e., conferences, articles, etc.). This cooperation measures accelerate knowledge creation
and transfer and comply with the main elements of Open Innovation 2.0 concept, as adopted in 2016 by the
EU – Directorate-General for Research and Innovation: put users in the spotlight - as these are involved
directly on the design and prototyping process; create a well- functioning ecosystem by allowing strict
collaboration of all the stakeholders involved and including end users.
Focusing the research efforts on the development of open hardware is proving to be a winning strategy:
the research group improved its capability to reach external users; as well as improved its prototyping
capacity by sharing knowledge and skills with the worldwide open hardware community.
Keywords: Open science, Open hardware, Citizen science, Sustainability, Inclusivity.
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Developing and testing a collaborative partner ideation tool for circular
proposition design: Evidence from a circular innovation festival
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Abstract

Circular oriented innovation aims to mitigate sustainability problems by focusing on (re)designing
products, business models and value network configurations to integrate recovery strategies and explore
value capture opportunities within the circular economy. Yet, this full range of capabilities is outside
the scope of most companies; thus they need to collaborate, but many companies do not know how or
where to start. Although literature and practice identify collaboration is crucial, few tools have been
developed to facilitate collaboration. We investigate how new tools might support innovators to ideate
upon potential collaborators and circular propositions. To address this we develop and pilot test a tool
focused on identifying collaboration partners, following the design science research methodology. The
tool builds upon circular oriented innovation literature and incorporates an underlying logic from
effectuation theory, which involves expert entrepreneur decision- making principles. It is tested through
workshop sessions at DORP, a 10-day innovation festival in the Netherlands, which brought together
16 young entrepreneurs and around 70 MSc students. We collected data through observations, video
and audio recordings, tool assessment forms, and interviews to understand how participants used the
tool. First, we find that users are receptive to visualisation and effectual trigger question approaches
used within the tool, but present design and facilitation improvements. Secondly, the focus on
circularity could get lost in the innovation process, due to pressures on desirability, feasibility, and
viability combined with practical constraints to generate testable prototypes. Thirdly, differences
between the maturity and scope of projects and their facilitation highlight the importance of these
elements upon the effectiveness of the tool. We contribute to theory by exploring the integration of
effectuation-based decision-making logic into circular oriented innovation. To circular oriented
innovation practitioners, we contribute the evaluation of a tool to support early and quick ideation upon
potential collaborations to aid in crafting ciruclar proposition design.
Keywords: Circular Economy; Circular oriented innovation; Collaboration; Collaborative Innovation;
Tool development
.
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The role of responsible innovation and competitive advantage in the transition to
the circular economy
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Abstract

Responsible research and innovation (RRI) emerged in the European policy and business arenas as a
way to promote inclusive, transparent and democratic innovation processes that address the ‘grand
challenges’ of our time (von Schomberg, 2013). One of the aims of RRI is to help to address the socioethical challenges that emerge from the development of new products, processes or business models. In
the context of the transition to a circular economy, many proposed sustainability solutions neglect
social or ethical issues that might arise from them. For instance, the promise of creation of jobs in the
waste management sector, which has immediate positive socio-economic and environmental results,
might have unintended consequences. For instance, it may lead to displacing the waste management
industry to countries with lower salaries and laxer environmental regulations when recyclability of
materials is limited (see, for instance, Sthiannopkao & Wong, 2013). For businesses, applying RRI
principles in the transition to a sustainable economy will also be tied to their ability to keep or develop
a competitive advantage (Blok & Lemmens, 2015).
With the aim of furthering our understanding on the relationship between RRI and competitive
advantage, we conducted a systematic literature review, which resulted in 840 results. We deployed a
series of search terms equivalent to `RRI´ and ´competitive advantage´. When filtering out by
relevance, the list was reduced to 98 articles.
Based on the existent literature, RRI can be a driver of competitive advantage in the following ways:
 Avoiding uncompetitive regulation in the case of emerging technologies, facilitating adhering to
social values without overregulation based on the precautionary principle.
 Reducing public outcry in the face of emerging technologies and innovations through early
participation of different stakeholders and science communication.
 Adjusting to market needs better through the incorporation of different stakeholder needs in the
research process and tapping onto underexplored markets for non-dominant stakeholders (for
example, addressing needs of non-dominant groups such as women or the elderly).
 Enhancing corporate reputation.
 Increasing the efficiency of the innovation process, through the reduction of failed innovation at
later stages (since potential consumers will have already expressed concerns in early stages).
However, engaging in RRI activities may also be detrimental for competitive advantage:
 Reducing the probability of innovation, since more innovation processes will be called off at an
early stage due to stakeholder concerns, reducing the possibility of further exploration of
radically new technologies.
 Lengthening time-to-market, through the inclusion of more stakeholders, milestones and gates
in the innovation process.
 Increased risk of information and knowledge leaking, since stakeholders will also be
represented in competitor’s innovation processes.
 Need to develop additional capabilities to deal with potential disagreement between different
groups and interests (e.g. alliance portfolio management and conflict resolution).
We observed that the majority of the literature investigating this relationship is conceptual or
normative rather than empirical, which calls for further research on the relationship of RRI and
competitive advantage and their contribution to an ethical and socially sustainable transition to the
circular economy.
Keywords: Responsible innovation; Responsible research and innovation; Competitive advantage; Transitions to
sustainability
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Collaboration networks as a critical factor for sustainable organizations. Five
years of the Nexus24 program at UPC-BarcelonaTech on collaborative
communities.
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Abstract
Sustainability efforts in universities have generally focused on curriculum, research operations or
outreach. As many other universities, it has also been the case at Universitat Politècnica de CatalunyaBarcelonaTech (UPC) (Ferrer-Balas 2004; Ferrer-Balas et al. 2008, 2010). In 2011, the economic crisis
brought drastic budget reductions which contributed to dismantle some interdisciplinary institutional
structures and initiatives, which revealed not resilient enough. These economic cuts were, though, at the
root of an energy efficiency Plan carried out successfully between years 2011 and 2014. Without any
available budget, the main success factors were (i) urgency and focus on a specific issue (energy), (ii)
transparency and access to data and (iii) collaborative work among administrative staff. After this
successful experience, efforts were put to build a new operative system to manage the university on a
collaborative mode, by creating an internal program called Nexus24, which has the purpose of “making
collaborative work normal by 2024” thus overcoming organizational fragmentation and enhancing
collaborative communities across UPC. A crisis generally stimulates two types of opposed responses:
on one hand, fear related to competition, fragmentation, control through strong hierarchy, etc.; on the
other, optimism connected with new opportunities based on collaboration, flexibility, openness, and
sharing of power and resources, etc. The Nexus24 program aims to be an example of the “second type”
of responses to crisis suggested above (collaborative, not competitive) and aims to change the working
culture at the university in ten years. The main originality of this approach is that instead of searching
sustainability as an explicit goal, we expect to obtain it as a consequence, by enabling deep changes in
the “way we work” and modifying the working relationships in the organization. This program is
conceptually rooted on concepts taken from several frameworks like communities of practice (Wenger
et al., 2002), dual organizations (Kotter 2012, 2014), living-systems (Capra 2002), collaborative
networking (Figueroa 2016), design thinking (Brown 2009), teal organizational models (Laloux 2014)
and , the U theory (Scharmer 2016), among other. This paper presents an analysis of the results of the
five first years of development of this program, which aims to create a collaborative culture among the
management staff of UPC. Through this research, it is possible to have a first representation and
analysis of the pattern and main parameters of the complexity of the social network created after these
years of experience. The results shown are coherent with the actions of the program during the 9
semesters that have been studied and support the idea that it is possible to promote and manage the
collaboration capacity of an organization.

Keywords: Sustainability, Social value, Complex network, Collaborative networking , University
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Abstract

The EDINSOST R+D+i “Society Challenges” Project, funded by the Spanish Ministry of Economy and
Competitiveness and the Spanish Ministry of Science, Innovation and Universities under the research
challenge in the field of social change and innovation, aims to contribute to the improvement of social
challenges across the (1) Spanish Strategy for Science, Technology and Innovation, (2) the State Plan of
Scientific and Technical Research and Innovation, and (3) the European 2020 Strategy. The research is
both highly multidisciplinary and contextualized and is applied in Ten Spanish Universities working
together in the “Curriculum sustainability" group of the CRUE Sectorial Commission of Sustainability.
The goal of this group is to create synergies and action frameworks agreed at a national level. This is an
area of research action whose lack of common criteria for integrating sustainability competencies,
learning processes and assessment hinders their achievement. To meet this challenge, frameworks and
processes have been designed to facilitate the integration of sustainability into the university curriculum
holistically through mapping and validation of pedagogical practices and the diagnosis of the state of
Spanish universities, for which building materials for teaching and learning sustainability competencies
have been developed. The project objectives and results are focused on: 1) Defining the map of
sustainability competencies of the university degrees involved in the project, and establishing the
framework to facilitate their integration in a holistic manner; 2) validating teaching strategies for the
acquisition of sustainability competencies from a constructivist and community-oriented pedagogical
approach; 3) diagnosing the state of faculty sustainability training needs and developing and pilot training
proposals; and 4) diagnosing the state of learning of sustainability competencies in university students as
well as preparing and piloting training proposals. The research methodology has an interpretive focus and
uses quantitative and qualitative techniques to cover a population with three impact levels. Firstly,
Bachelor and Master Degrees that integrate the three pillars of sustainability (environmental, social and
economic). Secondly, and taking into account their long-term multiplier effect, special emphasis is made
on five Bachelor and Master degrees in Education, since these graduates are the future teachers of the
next generation of citizens. Finally, seven technological Bachelor Degrees are studied for their great
impact on societal challenges.
Keywords: Sustainability education, Teacher training, Competency map, Sustainability
Pedagogical strategies, EDINSOST project
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Abstract
There has been considerable progress in the incorporation of SD into the curricula of Higher Education
Institutions (HEIs), where European HEIs have been leaders. This has included research on competences
for sustainable development, and how to deliver such competences through pedagogical approaches;
however, there has been limited research on the connection between how courses are delivered
(pedagogical approaches) and how they may affect sustainability competences. A survey was developed
to investigate sustainability being taught, sustainability competences delivered, and pedagogical
approaches used in European Higher Education Institutions. The survey was sent to a database of more
than 4,000 contacts of teachers and professors in Europe from which 390 complete responses (9.80%)
were obtained. The social dimension of sustainability was the least addressed at 18%, while the other
dimensions (economic, environmental, and cross-cutting) were addressed almost equally at between
27% and 28%. A correlation analysis was done between a) the Contribution to sustainability, b) Strength
of competences, and c) Strength of pedagogical approaches, which show a stronger correlation between
Strength of competences to Contribution and Strength of pedagogical approaches to Strength of
competences than between the Strength of pedagogical approaches and Contribution was lower. A
correlation analysis was then carried out between the sustainability STAUNCH® dimensions
(economic, environmental, social, and cross- cutting themes) and the competences. The analysis showed
that the correlations are stronger in the cross-cutting themes, followed by the social, the environmental,
and the economic ones. Finally, a correlation analysis was carried out between the competences and the
pedagogical approaches. The results obtained were between 0.0426 and 0.5555. A comparison of the
survey results and the theoretical framework (see Lozano et al., 2017) was carried out to detect the
differences. Three pedagogical approaches deliver the most competences (Eco-justice and community,
Project and/or problem-based learning, and Community service learning). The updated framework
shows that there is a general perception that the pedagogical approaches may deliver the sustainability
competences, with some particular exceptions, such as Case studies, Supply chain/Life cycle analysis,
and Lecturing. The updated framework provides a more precise perspective on how sustainability
competences can be better delivered in class, and how to better deliver the ‘Full Monty’ of sustainability
competences.
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What motivates students to start their own business? Experiences from Aalborg
University, Denmark
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Abstract

Entrepreneurship is an important driving force for innovation in a region. Generally, cities with
universities perform better than peripheral municipalities on entrepreneurship and innovation.
Knowledge generated by universities may encourage entrepreneurship and the foundation of start-ups.
In this article, we will focus on what motivates university students to become an entrepreneur and what
their perceptions of barriers to entrepreneurship are. This is an interesting research question, because we
know relatively little about what motivates students to start a new business. We have conducted six
face-to-face interviews with student entrepreneurs and a Business Developer from SEA (Supporting
Entrepreneurship at Aalborg University) with the aim to investigate to what extent university
students hold an interest in an entrepreneurial career as well as whether universities create
entrepreneurial opportunities for students. In order to contribute to current research on student
entrepreneurs, we will also investigate the context in which university students decide to become
entrepreneur. We have restricted our study to the organisational and the spatial context. The
organisational context will be described by taking point of departure in the characteristics of Aalborg
University (AAU, Denmark). The spatial context is considered to be an important factor that influences
a student’s decision to become an entrepreneur. The spatial context can be local, regional and
national. We have chosen to examine the regional context by looking at the different initiatives that
have been launched in the region of Northern Jutland (Denmark) where AAU is located. The aim of
these initiatives is to provide a better setting for student start-ups. Most of the students studying at AAU
come from Jutland and the region around Aalborg and research has shown that start-ups that are
launched in the region where the entrepreneur comes from, or lives, are more successful. Two
assumptions are made: 1) Aalborg university (organisational context) plays an important role for
student entrepreneurs to start their own business and 2) Theregion around Aalborg University
provides students access to resources to start their own business (spatial context).
Keywords: Student entrepreneur, Innovation, Organisational context, Spatial context
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Abstract

Since the early nineties sustainability education in Technological Universities has been being promoted
with different success rates. Some universities have put a lot of effort in training engineers and
architects with sustainability competences (KTH, Chalmers UT, TUDelft, UPC, etc.). The Universitat
Politécnica de Catalunya (UPC-Barcelona Tech) decided to introduce in 2005 the transversal
competences “Sustainability and Social Commitment” that all students have to master when
graduating.
After almost thirty years of implantation, one of the main barriers to embed sustainability in
Technological curricula is the vague and diffuse understanding of sustainability and sustainable
development by the education community. Our hypothesis is that the 17 Sustainable Development
Goals (SDGs) defined in the Agenda 2030 (Transforming our world: the 2030 Agenda for Sustainable
Development) by UN may facilitate the concretion of sustainability vagueness and allow its
embeddedness in the technological curricula.
The research aims at defining guidelines to implement SDGs learning at technological degrees. This
paper shows the results of the analysis of the sustainability competence learning by UPC students and a
guidelines proposal of how the SDGs could improve the learning of Sustainability competences at the
70 undergraduate degrees that UPC-Barcelona Tech is offering. Results will be easily exported to any
technological degree..
A mix-research methodology is used with quantitative (questionnaires) and qualitative (semi-structured
interviews and focus group) analysis applied at students and faculty staff.
At the time of writing this abstract the research is in its initial phase but by the time to submit the paper
we expect to have qualitative and quantitative results that confirm that SDGs structure can play a
crucial role to train the future graduates with the competences needed to lead the transition to a more
sustainable society.

Keywords: Sustainable Development Goals, Higher education, Sustainability competences
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Abstract
The urgency to modify consumption behaviours in advanced economies as means of ameliorating
negative environmental impacts is widely acknowledged. Children are generally excluded from active
participation in sustainable consumption discourses, yet, young people are explicitly engaged in corporate
consumption contexts, further exacerbating unsustainable levels of consumption. Prevailing
communication design artefacts addressing sustainable consumption—including the design of educational
activities and materials—are generally developed by adults for children. These design interventions are
primarily framed around strategies such as dissemination of alarming environmental statistics, information
campaigns, environmental activities and engaging young people in educational settings. Such design
artefacts, programs and strategies frequently situate individual citizens as responsible for addressing
negative environmental impacts of over-consumption—despite widespread criticism that such
individualization is ineffective and diverts attention from broader civic, collective and importantly
corporate responsibility. Few approaches focus on supporting children’s agency or encouragement of
critical thinking in the context of sustainable consumption. This study centralizes children’s unique
perspectives on consumption and sustainability—their creativity, curiosity and propensity for
playfulness—through the lens of critical pedagogy. It examines how sixty South Australian, urban, public
primary school children aged eleven to thirteen understand consumption and sustainability through
Participatory Action Research (PAR) and co-design of fifteen visual narratives. This research argues that
explicit embedding of playfulness—while employed successfully as a means of consumer engagement in
corporate contexts—is generally absent in communication design artefacts and educational resources that
aim to encourage engagement with sustainable consumption. Research methods employed in this study
include mind-mapping, idea generation, storyboarding and character development in addressing the
research questions: How do children understand consumption and sustainability through PAR and codesign of visual narratives? Can young people’s critical engagement with issues of sustainable
consumption be encouraged through centralizing their roles in creative processes? What can be learnt
from participating children’s views on sustainable consumption to inform the creation of alternative
communication design artefacts and environmental education strategies addressing sustainable
consumption? Participating children’s understandings of consumption are examined specifically around
four broad conceptual frames—how children understand consumption, children’s awareness of
sustainability and consumption, individualization and collective action, the allure of novelty and in-built
obsolescence. Nine categories are constructed through thematic analysis of the co-designed stop-motion
animations and printed books. The visual narratives are, thereby, positioned as forms of design-probes
guiding the interpretation of participating children’s understandings of sustainable consumption.
Participants demonstrate heightened awareness of consumption- related environmental and social issues
such as vehicle emissions, sweatshop labour and the persuasiveness of media and advertising in
influencing consumption decisions. Prevalent themes are, perpetual pursuit of novelty through consuming
and individualization of responsibility for addressing negative impacts of over-consumption. This study
positions participating children as active contributors to sustainable consumption discourses, as they
experience that creative practice can provide parameters of framing their understandings in forms that
adults will take note of. This research fosters critical engagement with complexities underlying
consumption practices, thereby, contributing several alternative concepts around which to frame future
communication design and sustainability education approaches.
Keywords: Children and sustainable consumption, Participatory action research, Co-designing visual
narratives, Critical pedagogy, Sustainability education
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Re-Organise: educating students about symbiotic network dynamics through
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Abstract

Professional and academic education increasingly use realistic, rich, safe and interactive tools such as
serious gaming. In our case we have used a serious game to teach students how socio-economic and
technological opportunities and challenges could shape sustainable businesses in a circular economy.
In this paper, we specifically show how local symbiotic networks in a city can be created through a
serious game called Re- Organise.
Symbiotic networks consist of a heterogeneous set of socio-economic and technological elements.
Both types of elements bring forth and undergo multiple complex and dynamic interactions. These
involve social interactions among actors and physical exchanges regarding materials and energy
products. Economic motivations for actors engaging in symbiosis can be selling waste as by-product or
avoiding waste disposal costs. In addition, symbiotic networks often create broader environmental and
social benefits, such as resource recycling, or job creation. Every specific case, however, leads to subtle
differences in behaviour and outcomes. It is therefore difficult to teach students about the intricacies of
network emergence in a strictly theoretical fashion. Serious gaming can be a powerful method to
comprehend such intricate dynamics of forming and operating symbiotic networks.
Re-Organise, a serious game that we have developed for this purpose, is based on practice-oriented
action research, and developed with symbiotic network participants. By adding a case description, ReOrganise can now be used for educational purposes. Re-Organise players represent the actors in an
urban agriculture area, such as farmers, restaurants, gardeners, allotment garden communities, etc. The
goal of the players is to find as much local use for their waste as possible, while maximizing the
fulfilment of their own needs and motivations. We have played Re-Organise multiple times in different
education activities at Amsterdam University of Applied Sciences and at the Delft University of
Technology. The learning goals of the game play were comprehension of specific technological
solutions and boundary conditions, comprehension of different perspectives and goals of the various
actors, and application of the aforementioned sociotechnical insights to develop network concepts. In
order to examine whether the gameplay would indeed meet our learning goals, we have set up a
pretest-posttest experiment. In the experiment, a group of students that played Re-Organise, and a
control group that did not play the game, but only learned about theoretical notions of symbiosis, were
exposed to questions regarding the learning goals.
We found that, by playing the game, the student’s comprehension about the relevant technologies had
increased. They learned hands-on about different motivations of stakeholders to engage in symbiosis.
In addition, students applied technological knowledge, and behavioural and motivational aspects to cocreate new local supply networks. The experience accelerated the learning process, and gave more
intricate knowledge and insight into shaping and sustaining symbiotic networks. This paper provides
evidence about the positive effect of interactive learning through serious gaming on learning goals in
sustainable education. Re-Organise provides a safe and rich learning experience for students, and
enables students, and practitioners alike, to display creativity around the shaping of circular networks.
Keywords: Sustainability education, Circular Economy, Sustainable business, Serious Gaming
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Abstract

Today our societies face a range of complex challenges, from sustainable development to aging
populations and the well-being of their citizens. University graduates can contribute solutions to
societal problems that are trans- disciplinary, challenge driven and require skills beyond the knowledge
of a single discipline. In this context, Challenge Driven Education is taking momentum in higher
education. In this paper, we explore the role that Challenge Driven Education may have in training
graduates to become change agents for a more sustainable society. Among the different approaches of
Challenge Driven education, this paper studies Challenge Contest scheme. The goal of our research is
to analyze the learning processes and learning outcomes by all the stakeholders participating in such
challenge have driven education contest.
The research focuses on the “Recircula Challenge” case study that the Universitat Politècnica de
Catalunya is organizing jointly with companies and the regional government. The Recircula Challenge
is a competition that wants to test student teams so that they propose solutions to real and urgent
challenges of the circular economy. The main goals are: Provide students with a unique learning
experience; Visibilize the talent of collaborative interdisciplinary teams of students and teachers in the
field of circular economy; Find innovative solutions to avoid or give way to waste that is an important
social problem; Show that the future goes through the circular economy, where any residue should be
avoided or turned into a new resource. In our study, the sample consists of 21 groups of students and
mentors.
A mixed research methodology is applied under the action research framework. A Pre-Post test
quantitative analysis and semi-structured interviews plus focus groups qualitative tools are used. At the
time of writing this abstract the Recircula Challenge is its initial phase but by the time to submit the
paper we expect to have qualitative and quantitative results that confirm that challenge driven
education can play a crucial role to train the future graduates with the competencies needed to lead the
transition to a more sustainable society
Keywords: Education for sustainable development, Challenge Driven Education, Sustainability
competencies, Innovation competencies, Circular Economy.
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Abstract

Megacities in developing countries such as Buenos Aires in Argentina experience significant
environmental impacts and therefore higher education institutions (HEI) are challenged to teach and
research about sustainable development (SD) in very unsustainable contexts. One of the aspects of SD in
universities and HEI is the sustainability in campus operations, as solid waste management programs and
efficient energy and water consumption. As other authors, we found in a previous work that lack of
institutionalization of these programs, limited allowance and a shortage of communication plans are some
of the barriers to progress. Other relevant aspects to implement of SD in universities and HEI is its
inclusion in regular courses and curricular plans and in related activities with communities. In this context,
this work proposes to study two indicators in HES: Performance in Education for Sustainable
Development (PESD) and Environmental Communication for SD (ECSD). These indicators are estimated
by applying case study methodology to the university campus of Universidad Nacional de General
Sarmiento (UNGS) in Buenos Aires, Argentina. PESD is obtained through the quantification of subjects,
formal programs and undergraduate and postgraduate courses linked to environmental issues, and whether
they are either optional or mandatory. ECSD intends to assess how university exhibits its environmental
performance on its website and the periodicity of the information´s renewal, provided that the
environmental issue counts with a description. The necessary information for these indicators was
extracted from the UNGS website and its curricular plans for each career. Our conclusions put into
evidence that, regarding PESD indicator, UNGS includes very scarce subjects linked to environmental
issues in postgraduate, undergraduate, and extension programs. The outcomes also showed that ECSD is
limited since UNGS does not publish neither its environmental policy, nor its informational reports about
the participation in universities´ networks on SD (both national and international), and nor its
environmental actions on campus in which its eco group (a group of volunteers of students, graduates,
professors and supporting personnel) periodically takes part. This work was complemented with the
answers of the surveys that were carried out in campus in 2019. We confirmed our premise that although
the university community has no formal environmental training, it knows and practices sustainable habits
such as the reduction solid waste generation, efficient energy and water consumption and promotes
environmental conservation. It is expected that results would contribute to show to our authorities the
relevant role of universities and HEI in forming professionals with SD criteria as one of the key aspects to
transitions to SD in our countries.
Keywords: Education for sustainable development, Environmental performance Indicators, Higher
education institutions, Environmental communication, Argentina
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Abstract
The 2030 Agenda for Sustainable Development and the Sustainable Development Goals (SDGs) have
often been considered to have the possibility to change the governance structure of traditional
development policies. However, legal requirements for achieving the SDGs have not yet been
developed; it is necessary to have stakeholders in each country in order to develop strategies for setting
issues and acquiring policy resources. In this context, local communities have attracted attention as a
field in which SDGs strategies can be developed. Local governments are expected to encourage citizen
participation to gather information about citizens’ needs for resolving regional challenges toward the
achievement of SDGs. As a means of citizen participation toward achieving SDGs, Participatory
Workshops (PWSs) were conducted in various local communities. A PWS is a suitable method to
gather information about citizens’ subjective evaluation regarding regional challenges. Based on the
information gathered through PWSs, goals that local communities should prioritize can be identified.
Although many scholars and practitioners have conducted PWSs in local communities of developing
countries, few practices have been done in economically advanced countries. In these countries,
administrative procedures have been highly formulated, and hence, it is necessary to consider the
planning, operation, and evaluation of PWSs in relation to the policies of local governments. At the
planning and operation stage of PWSs, local governments should consider conventional policy
procedures when introducing PWSs and SDGs. During a PWS evaluation, it is necessary to coordinate
ongoing policy challenges and regional challenges with high priority among citizens. For planning
SDGs strategies, we conducted PWSs in collaboration with local governments and Non-Profit
Organizations (NPOs) carrying out intermediate support activities in Koriyama city. The city was
affected by the nuclear fallout from the Fukushima Nuclear Accident. After the fallout, environmental
restoration and industrial revitalization have been the core challenges. Population and urban functions
are accumulated in this city. To adjust and coordinate with policies, the local government has been
promoting collaboration with neighbouring municipalities where the population has declined. We
conducted a PWS three times in 2018. We recruited participants for the PWS from the city
government, public service corporations, NPOs, and private companies. In the PWS, participants were
divided into several groups, and they discussed regional challenges and ideas for solving those
challenges in Koriyama city from the perspective of SDGs. For analysing participants’ subjective
evaluation of regional challenges, data were gathered from records of participants’ comments, postevent questionnaire survey, and post-event participants’ report assignments. It became clear that the
PWS participants’ subjective evaluation of regional challenges corresponded with the conventional
regional policy promoted by the local government. Moreover, the PWS participants expected to create
an opportunity for the local government to have a dialogue with stakeholders from various sectors. To
develop SDGs strategies in local communities, a PWS is not only a means to gather information about
citizens’ needs regarding regional challenges but also an institution that could encourage cooperation
among various stakeholders.
Keywords: Sustainable Development Goals (SDGs), Participatory Workshop (PWS)
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Eco Material Trumps – A Serious Game for Teaching and Learning in the Built
Environment
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Abstract
A poster session is proposed. The poster presents The Eco Material Trumps card game which contains
data on six key sustainability criteria, these are clearly defined for common construction materials,
enabling participants to compare and contrast their sustainability credentials. There are also
supplementary cards that support and enhance teaching and learning about the environmental impact of
construction materials. The game is intended to be used as a teaching and learning resource within an
educational setting. The aim is for the data on the cards to be used to stimulate debate around the
environmental impact of construction materials. Research has shown that there is a disparate body of
existing knowledge related to the subject matter which until now has not been collated into a single
resource. The use of construction materials has a significant impact on the natural environment in
terms of energy use, the burning of fossil fuels, CO2 emissions, the depletion of finite resources, air,
water and ground pollution, biodiversity and the production of waste. During the design and
construction phase CO2 emissions can be reduced by as much as 30% through the careful selection of
materials. The value of games, used to support training and learning, has been widely recognised for
many years (Coleman, 1971).
Results show that the cards help students process and retain technical information and the use of
innovative educational games can increase enthusiasm and reinforce previously presented didactic
information (Odenweller et al 1998). Games create a challenging, constructively competitive
atmosphere that facilitates interaction among learners in a friendly and fun environment (Lujan and Di
Carlo 2005). Feedback from built environment students, academics and professionals alike has elicited
positive comments about the workshop as a ‘fun’, ‘informative’, ‘engaging’ and ‘interesting’
experience.
Keywords: Game-based learning,Sustainable construction materials, Experiential learning, Teaching
and learning strategies
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Abstract
Recent studies show that Catalonia has stagnated in the municipal selective waste collection.
According to the data of the waste agency of Catalonia (ARC), the municipal selective waste collection
was 38.19% in 2014, 38.98% in 2015 and 38.61% in 2016. In the light of these data, the following
question arises; is it possible to increase the selective waste collection? According to ARC, there are
counties, such as Osona or Pallars Sobirà, which have a rate of 59.92% and 54.93% selective waste
collection, respectively. With these data in mind, we proposed that our Primary Education students
carried out a study of how a Neuromarketing campaign could influence a selective collection of plastic
bottles caps for a humanitarian cause. We proposed conducting the study in five teaching centers and in
one conducting a Neuromarketing campaign. The objective was to collect as many plastic caps as
possible. This study was part of the Transversal Workshop on Sustainability that we organize every
year at the University. The results obtained were spectacular, and this shows us that we must continue
researching in this field. Neuromarketing is defined by Facchin, 2018 as the science that studies the
purchasing behavior, consumption and decisions of the clients in relation to different products or
services. Some studies done with volunteers using functional magnetic resonances (FMRI) or
electroencephalography (EEG) allow us to know the effects of advertising in our unconscious brain
(Monge and Fernández, 2011). These studies have provoked strong criticism for studying a part of the
human body that is unable to control, and thus dominate the feelings of people (Morin, 2011).The
results obtained show that Neuromarketing can be a good instrument to carry out solidarity campaigns
related to sustainability.
Keywords: Sustainability, Neuromarketing, Solidarity, Plastic caps.
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Abstract

Smart grids are expected to play an increasing role in the transition to more sustainable energy systems.
However, less focus has been placed on the role of demand side management (DSM) and home energy
management systems (HEMS) in energy transitions. HEMS are an integral part of DSM; enabling
households to shift electricity use away from peak-load periods in response to economic or
environmental signals. To commercialise and scale-up the potential benefits of DSM, feasible business
models are required for the actor- network delivering the HEMS. To the best of our knowledge, there is
an absence of studies that explore HEMS business model experimentation. HEMS business model
innovation is further complicated by the fact that DSM- based HEMS experimentation and innovation
mostly takes place in sites protected from mainstream market selection pressures; through research and
development funding and pilot projects. This paper aims at identifying the challenges of developing the
business case for a DSM-based HEMS, developed within the context of a socio-technical niche.
Utilising a single case-study design, based on insights from semi-structured interviews and a stakeholder
workshop, this paper explores a DSM-based HEMS pilot project within the Stockholm Royal Seaport
urban development area in Sweden. The first challenge identified was related to the motivation for
actors to engage in value co-creation from the HEMS product-system. The majority of the actors’
primary focus was value creation (as opposed to value co-creation) and to learn about the area for their
potential investments and business opportunities. Hence, due to the emerging nature of this potential
business ecosystem, configurations of collective value co-creation process across the actor network were
not fully explored. This lack of exploration is related to the second challenge; of developing business
models in a protected space for technologies in which no clear market exists. Whilst the business
strategy of the project leader was to sell the HEMS to building companies as soon as possible, other core
actors in the project had diverging goals, primarily to exploit knowledge spillovers due to the transitory
nature of the pilot project and to focus on technology experimentation.

Keywords: Demand side management, Home energy management system, Business ecosystem, Energy
transition, Pilot project.
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Abstract

Along with the growing deployment of smart grid technology, home energy management systems
(HEMS) have gained increased interest during the past decade. Facilitated by advanced metering
infrastructure, commonly referred to as smart meters, HEMS have the potential to support more
sustainable household decisions concerning energy use. This study investigates the potential of HEMS to
foster energy efficiency and conservation, accounting for household electricity and hot tap water use.
The study draws from a field trial in Stockholm, Sweden, covering 40 residential households equipped
with HEMS – including direct energy feedback and smart home features through in-home displays –
during one year. Drawing from previous studies in the Stockholm area where a similar HEMS concept
was used, it is hypothesized that the implementation of HEMS may lead to reductions in electricity use of
approximately 5-10%, and reductions in hot tap water use of approximately 10-15%. Applying a
consumer- oriented perspective, the study also aims to identify motivations and potential obstacles for
households to actively engage to HEMS. In doing so, the study highlights and discusses potential
benefits and challenges for large-scale implementation of HEMS in Sweden.
Keywords: Home energy management systems, Smart homes, Energy feedback, Residential energy
consumption
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Abstract

The paper presents a preliminary analysis of some intelligent decision support systems for sustainability
from the point of view of the end user experience, by comparing up to four available systems. The role
that these kind of ICT tools play on the improvement of several sustainability goals in different
scenarios is analyzed as well.
The problem tackled in the paper has a double dimension. On the one hand, the lack of a complete state
of the art in the area of intelligent decision support systems (IDSS), specifically regarding real systems,
and more concretely, IDSS relevant in the area of sustainability. On the other hand, the difficulties to
develop skills on intelligent decision support systems in students that are not directly linked to
computer science degrees, and in particularly to sustainability students, given the broad corpus of
knowledge related with the discipline and the high technological and multidisciplinary contents
involved in the area. The paper presents a methodological proposal to both built in a collaborative way
a state of the art in Intelligent Sustainability Decision Support Systems and design learning activities
valid in a master course of Intelligent Decision Support Systems for master students on
Sustainability.The results of this research are the outcome of an innovative methodology for teaching
Intelligent Decision Support Systems to students of a master on Sustainability given at the UPC and a
preliminary version of a catalogue of real applications ongoing. The interest of the proposal from the
educational point of view is that in short time it empowers students not necessarily skilled in ICT to get a
useful overview of what intelligent decision support systems are and how they can be used in their
professional practices
Keywords: Intelligent decision support Systems, what-if analysis, GIS, Sustainability, Data Science
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Abstract

This paper aims at generating insight into influence of social media on consumers’ sustainable behavior
on example of young mothers. In the study a netnography methodology was adopted, based on
Facebook groups for mothers. Firstly, members’ entries posted on Facebook were analysed using
observation technique. Afterwards, interviews were made with individuals representing different levels
of sustainability awareness. The findings suggest being part of social media communities increase
sustainability awareness among young mothers as consumers. The study enabled to identify 4 main
types of consumers according to their level of sustainability awareness. First of all there are consumers
who are highly educated about sustainability and like to share their knowledge with others and promote
sustainable consumption in several ways. Second of all, there are consumers who look for support in
that matter, they already have basic awareness about sustainable consumption but are still looking for
suggestions and advice. Third group is composed by those who were unaware, but become educated by
other social media community members and are willing to become more sustainable. Lastly, there were
identified opponents, who do not believe in sustainable consumption and criticize it. Findings reveal
how social media can improve consumers’ understanding of sustainable consumption and be useful in
spreading the sustainability awareness among different social groups. Due to the fact that the process is
based on sharing experience between community members, the effectiveness in genuinely raising
awareness of importance of sustainable consumption is high. However, this study only investigates one
type of online community, based on one of the most popular social media among consumers - Facebook.
To gain deeper insight, other online communities shall be examined. Study focused on mothers, future
research thus may wish to validate the findings across different context.. This research is unique by
using netnography approach to examine the issue of consumer sustainable behavior within social media
communities, and therefore allowing a unique understanding of the phenomenon.

Keywords: Sustainability, Social media, Netnography, Online Communities
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Abstract
The energy transition will need the engagement of people – and energy transition has to start in cities!
And energy transition will not only be based on technological and structural innovations, but also on
behaviour change of final consumers. In the course of several projects carried out by StadtLABOR in the
last years, we found out that “People are ready to change – but not ready to be changed”. There are two
reasons why there is almost no or very slow change in personal behaviour: 1) People do not know about
their energy related behaviour and the impact connected to it and 2) they do not know how to change their
behaviour without losing “Quality of Life”. Analogous to the recent trend of “self-monitoring” (health,
weight, exercise,…) we opened a platform for self-monitoring of the personal behaviour related to
climate change and energy transition. The themes covered by the platform are heating, hot water
consumption, use of electricity, daily mobility, leisure mobility (evening, weekend) and mobility in
holidays. Answering a few questions participants get feedback about a) the heating demand of their
home, including comparison with theoretical values and the state of the art b) their modal split of mobility
c) their personal energy performance certificate / energy profile and d) their personal CO2-emissions in
t/year (excluding consumer goods). The platform has been tested with several people. The result of this
test-run showed very little knowledge about personal energy consumption including the costs and
impacts. Discussing the issues with test persons and filling the platform with their data together changed
the awareness and made behavioural changes more probable. We will use and develop the platform
further in ongoing and future projects. The individual data in a given neighbourhood can be compiled to
characterise an urban quarter and to start collective activities.
Keywords: Energy transition, Consumer behaviour, Self monitoring, Urban energy
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Abstract
Within the current debate on sustainability and climate change, the reduction of CO2 emissions of
private households appears as key objective for a holistic transition of our society towards more
sustainable models of production and consumption. The areas of housing, mobility, food, leisure
activities and consumption of goods and services are equally important for a holistic approach towards
a low-carbon society. 3 tonnes CO2 emissions per person and year, short a “3 tonnes lifestyle”, is
currently discussed as important milestone for 2030, and a “1 ton lifestyle” for 2050, with the aim of
reaching principal climate change objectives like a global temperature increase of less than 1.5
degrees Celsius until the end of the century.
Online calculators allow nowadays to assess e.g. personal carbon footprints and invite users to
implement changes for reduction. Nevertheless, these tools generally allow only for single calculations
and do not support individual scenario building for users nor real-time tracking of performance of the
process of CO2 reduction.
The project “The Sustainable Lifestyles Accelerator (SLA) – Catalyzing Change“ faces these
challenges through the assessment of the carbon and material footprint of families, a roadmapping tool
for the creation of individualized reduction pathways and online tools with social networking functions
and real-time calculation for implementation, tracking and upscaling. Until 2021 the project aims to
mobilize more than 70,000 private households in seven countries (Germany, Finland, Switzerland,
Denmark, Spain, Mexico, India) to analyse their material and carbon footprints, and to plan and
implement footprint reductions through behavioural change. First results with a small number of pilot
families in the different partner countries show that a footprint reduction potential of around 15-20%
per participating household can be expected through behavioural change after a 3- month
experimentation period. To guide and support such a transition, the Sustainable Lifestyles Accelerator
(SLA) develops an online platform for footprint calculation, individual roadmapping, tracking and
sharing of experiences with the aim to create an international SLA community for sustainable
lifestyles in the seven partner countries and beyond. Core of the project is the roadmapping tool which
allows participants generating their individual, quantified transition pathway as household and
tracking the process of implementation.
Results from 7 counties show so far that there is a huge interest of citizens for changing individually
their lifestyles, but that supporting tools, information and support by public administration or other
private or public stakeholders are needed. The important role of collective approaches, of sharing
experiences and joining together with other households on a local level has also been mentioned by
the pilot households after the first round.
The SLA project aims to contribute to a holistic transition of our society towards more sustainable
models of production and consumption through a bottom-up approach, empowering citizens to change
their lifestyles and collectively approach the challenge of societal changes.
www.suslife.info , www.suslifespain.blogspot.com

Keywords: Sustainable lifestyle, Sustainability, Sustainable consumption, Behavioral change, Carbon
footprint
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‘Home is where the hearth is’: Traditional material arrangements and cultures

of energy use across Europe

Eimear Heaslip, Frances Fahy and Gary Goggins
Abstract
Theories of consumption have shifted in the past two decades from a focus on individual consumers
towards the cultural, material and economic structuring of consumption (Shove and Spurling, 2013).
Within this paper we are interested in exploring the material and cultural elements of domestic energy
use across Europe, specifically the practices of heating and laundry. The paper undertakes a cross
cultural analysis of material arrangements and trends in vernacular architecture across Europe and their
impacts on household energy consumption.
This paper reports on findings from the ENERGISE Living Labs (ELLs) that were implemented in over
300 households across 8 countries in Europe. ELLs are small-scale targeted interventions that aim to
engage households and communities in co-creating and experimenting with new energy practices. The
ELLS employed practice-based approaches to reduce energy use in households while co-creating
knowledge on why energy-intensive practices are performed and how they depend on the context in
which they are performed. Based on the empirical results generated, this paper provides a precise
characterisation of household energy-related practices and explores how they are influenced by cultural
differences in the built environment which may be then sustained over time. The analysis highlights the
differing experiences (including emotional attachment to traditional practices) of participants that
currently reside in homes with varying infrastructure (e.g homes with and without central heating,
district heating, and homes with an open stove or fireplace present). For example in the case of Ireland
we find that current practices of laundry and heating are often configured by the needs of the past, with
culturally specific traditional material arrangements moulding current heating and laundry practices. The
paper concludes with a review of the policy implications of this work.
Keywords: energy consumption, households, Europe, vernacular architecture, ENERGISE
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Abstract

RES prosumerism – i.e. the self-production and consumption of energy from renewable sources (RES) –
has been referred to as a grassroots innovation and as a (transformative) social innovation. Yet, could
we consider RES prosumerism as something more than an innovation, and should we talk of a social
movement also? If yes, what are the driving forces of this movement? What does this mean to the
transition to a sustainable energy production and consumption model?
Our study aims to address these three questions. First, we will compare literature on energy-related
social movements, transformative social innovation and grassroots innovations. The goal of this
literature review is to understand whether RES prosumerism may be considered as a type of social
movement, within which social innovations led by different (collective) actors (i.e. municipalities, local
communities, transnational communities, businesses or NGOs), and reflecting different institutional
logics (public, private, third sector and civil society) are being developed with the goal of selfproducing and consuming energy from renewable sources. Second, the study draws on data collected
through an online self-administered questionnaire (with around 170 responses from RES collective
initiatives from 9 European countries), that surveys the motivation behind setting up a RES prosumer
initiative. Results from this questionnaire will be complemented by the analysis of a dataset collected
with around 900 RES prosumer collectives across Europe, with the goal of identifying any common
features (values, mission, motivation) among the diverse types of initiatives. Finally, to further
understand the relevance of RES prosumerism as a social movement in the context of the energy
transition, the study will examine different examples of European energy cooperatives and
communities. that involve multiple actors from diverse social domains (e.g. local community, business
owners), which will help us to understand how this movement can be contributing to and incentivizing
the development of innovative and more sustainable production and consumption patterns.
The study will show the key features of RES prosumerism by characterizing the views, values and
norms that seem to be prevalent among participants in RES prosumer initiatives, and which seem to be
connected to the undercurrents of global anti-climate change, socio-ecological values and beliefs,
shared by other social and grassroots innovations.
Keywords: Prosumerism, Renewable energy sources, Movement, Innovation
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Abstract
The paper deals with a cross-cultural comparison of innovations for sustainable consumption in three
countries of Germany, Brazil and Iran. The authors of this study seek to answer two main questions:
1) Are the categories generated for studying social innovations in an European context applicable to
other contexts? 2) Can differences in the design of social innovations be explained by socioeconomic, cultural and political specifics of each country? A broad range of social innovations in
diverse sectors (e.g. mobility, housing, food) was studied and compared to each other. For the
purposes of this research a set of categories, which was derived from innovation theory and theory of
practice approaches, was applied. The result of this study shows that analysis along the different
phases of the innovation process (problematization, experimentation, stabilization) and reference to
the categories of innovativeness, self-engagement, formality and communality is fruitful for
differentiating different types of social innovations also beyond the European context. However, the
comparative analysis revealed further categorization, which seem to be helpful for cross-cultural
comparisons. Regarding problematization, it proved to be helpful to differentiate between ‘globalized’
problems or challenges, which are affecting all countries worldwide (e.g. resource intensive mobility
or excessive waste production) versus locally emerging problems, which are more connected to socioeconomic, cultural or political specifics (e.g. lack of municipal services, religious rules). This
differentiation can also be applied for describing the ‘solutions’ experimented with by social
innovations (experimentation phase). ‘Imported’ innovative approaches (e.g. car sharing or bike
rentals) can be differentiated from solutions, which respond to challenges with locally ‘invented’ or
appropriated context specific approaches. Forms and degree of stabilization of the social innovations
depend a lot on framings as e.g. financial and legal support (or barriers) for start-ups or nongovernmental organisations or the openness of municipalities for innovative approaches e.g. in city
planning. Furthermore, the analyses show that dealing with social differences (e.g. socio-economic,
gender, minorities) and establishing social trust are of greater relevance for the emergence and
establishment of social innovations in countries of the global South. Assuring or establishing
communality therefore often plays an important role. Analyses, so far, are mainly restricted to online
research and have an explorative character.
More extensive research is needed to verify the identified categories and hypotheses regarding the
influence of the socio-economic, cultural and political context on development and stabilization of
social innovations.
Keywords: Social innovations, Sustainable consumption, Innovation theory, Social practices,
Communality
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Abstract

The lifetime of products has hardly improved over time, despite its considerable potential in limiting
resource depletion, emissions of pollutants and residual waste. The introduction of a product lifetime
label is therefore increasingly discussed by policymakers. The underlying assumption is that such a label
could activate hidden consumer preferences for product longevity by directly communicating expected
product lifetimes. Consequently, a demand shift towards longer lasting products could be initiated.
So far, it has been difficult for consumers to evaluate a product’s functional durability because of which
consumer tend to consider rather insufficient quality signals such as price or brand. Previous studies
have, thus, called for future research on the impact of enhanced product lifetime information. However,
behavioural insights about the influence of product lifetime labelling on consumers’ purchase decisions
are still lacking behind. This study addresses the research gap by measuring consumers’ reactions
towards the introduction of a product lifetime label. The main research questions are ‘How are consumer
preferences for a product lifetime label shaped?’ and ‘How does the introduction of the product lifetime
label affect consumer preferences for other product attributes?’
The conceptual framework of this study is based on the well-established consumer theory of Lancaster
which claims that consumer preferences are not directed to the goods themselves but to their attributes.
The economic model is tested by using choice-based conjoint analysis – a highly effective multivariate
method for measuring consumer preferences for specific product attributes (here: product lifetime label,
price, brand, equipment and energy efficiency). Compared to traditional conjoint analyses, choice-based
conjoint analysis constitutes a more complex but also a more realistic approach. By means of an
experimental online survey, discrete choice experiments for washing machines were administered to a
large population-representative sample of German consumers. The study design has been improved
based on the insights of a pilot study which was conducted in 2018. The questionnaire of the main study
was extended by a second experimental phase which enables the comparison between the market
situation without a label (status quo) and the hypothetical market situation after the label has been
introduced.
Preliminary findings indicate that the product lifetime label strongly influences purchase decisions.
Consumers tend to prefer washing machines labelled with above average product lifetimes and, thus, be
willing to pay more for longer lasting appliances. At the same time, former highly influential product
attributes such as brand and price seem to lose much of their importance. Furthermore, compared to a
large amount of the previous research emphasising consumer preferences for energy efficiency of large
household appliances, this study indicated that – compared to product lifetime – energy efficiency plays
just a minor role for consumers. Based on additional psychological, behavioural and socio-demographic
questions, preferences for product longevity are examined in more detail. Consumers who are willing to
buy longer lasting appliances can therefore be identified and characterized. Consequently, marketers and
politicians can learn from the study how a product lifetime label could affect existing consumer
preferences and whether it could trigger demand for longer lasting products.
Keywords: Choice-based conjoint analysis; Household appliances; Product lifetime information;
Product longevity; Sustainable consumption
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Abstract

Energy for heating and cooling accounts for a substantial share of final energy consumption in the EU;
space heating is the largest contributor to household energy consumption. Engaging in more energyconscious behaviour and making investments into the refurbishment of dwellings can play a substantial
role in mitigating carbon emissions, while also reducing consumers’ utility bills. Current research
suggests that regulatory measures and interventions can be more effective if they account for the different
consumer-level practices that influence the behaviour of households. These are determined by an
interplay of various factors, including sociocultural and demographic characteristics, attitudes, values,
beliefs and social norms, as well as technical and institutional constraints. The paper is based on the
research carried out within the Horizon 2020 project ENABLE.EU, which was designed to deliver
support for a citizen-oriented energy transition towards a low-carbon transformation of the energy system.
Eighteen citizen and six expert focus groups were conducted in five countries: France, Germany,
Hungary, Spain, and Ukraine, using the method of participatory systems mapping, in the form of causal
loop diagrams. Overlapping issues and country specific behaviour patterns were identified and analysed.
The research shed light on the main challenges influenced by either beneficial or blocking strategies,
related to heating behaviour of the society. Those challenges and strategies provided an input to policy
options towards a more sustainable behaviour, suggested to a large extent by involved stakeholders. Policy
options were classified into five themes: (1) promoting information-sharing and communication, (2)
awareness-raising of consumers and policy makers, (3) promoting the availability of technological
solutions, (4) introducing supporting financial measures, and (5) deploying tools for fighting energy
poverty. Some options were recognized as having the potential to create a so-called triple dividend in
terms of reducing energy consumption and carbon footprints and improving well-being in terms of health
and/or comfort. Maintaining a healthy temperature by avoiding overheating or overcooling generates
health benefits, energy benefits and cost benefits. This strategy assumes awareness-raising and trustworthy
communication. Increasing the use of thermostats as a technological solution may help correct some poor
heating-related habits. Community-based projects may have benefits that go beyond the economic gains
made by saving on energy costs, and the environmental benefits of less pollution. They can promote a
better community life and foster inclusion, whereby shared practices encourage members of the
community to discover and take advantage of energy-saving measures, and better recognise their benefits.
Emphasising good practices (e.g. through social comparison) may also be useful. Affordable loans,
cooperation between citizens, and the cooperation of citizens with energy service companies fall into this
category. Helping poor households through financial support to invest into reconstruction that promotes
efficient energy use empowers those households economically

The focus groups made it possible to actively engage participants in a shared process of thinking and
generated a deeper understanding of the attitudes and opinions of households, the obstacles they face in
their everyday lives, and the potential solutions they can identify and support.
Keywords: Energy consumption, Low-carbon energy system, Consumer behaviour, Causal loop
diagram, Triple dividend option
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Abstract

Within the EU project TORERO (TORefying wood with Ethanol as a Renewable Output), a cost-,
resource-, and energy-efficient technology concept for producing bioethanol from wood waste, fully
integrated in a large-scale, industrially functional steel mill will be demonstrated. Wood waste is
converted to bio-coal which replaces fossil powdered coal in a steel mill blast furnace. Carbon monoxide
in blast furnace exhaust fumes is fermented to bioethanol and material and energy loops of the process
are closed to a very large degree. TORERO is an add-on technology that can be used to upgrade existing
steel facilities, an industry that is actively scouting for technological solutions to make its production
processes more sustainable. The outcomes of this project will be of great interest to both the bioethanol
end-users but also to Europe as a whole through the reduction of the usage of fossil fuel and thus
significantly reducing GHG emissions. To assess impacts along supply chains, Life cycle- based
methodologies have been developed over the last years. Life Cycle Assessment (LCA) considers mainly
environmental impacts along supply chains, from extraction of raw materials to end-of-life of products.
LCA is also a key tool for the steel industry as well as for biorefineries. Similar to LCA, social Life Cycle
Assessment (s- LCA) integrates traditional life cycle assessment methodological steps while having
social impacts as focus. Coupling the assessment of environmental and socio-economic issues may
support more comprehensive sustainability assessment of impacts, benefits, and related trade-offs. A sLCA primarily has 2 objectives: to enable a comparison of products/services and processes for decision
making and to attempt to identify improvements potentials within the system in order to slash social
impacts. Compared with LCA, the level of methodological development, application, and harmonisation
of social LCA is still in a preliminary stage and experience with product assessments focusing on social
aspects is still limited, especially concerning quantification. In TORERO, the s-LCA (Social Life Cycle
Assessment) methodology is being further developed and adapted to the specific challenges and
framework conditions in the steel industry during the next 3 years and is done to identify and describe
the most relevant social effects. The social sustainability is being assessed at a district and regional level
at the demonstration plant location and its aim is the comparison of the new (TORERO) system with the
conventional system referring to all effected stakeholders. Social impacts will be analysed qualitatively
and quantitatively for different stakeholder categories (e.g. workers, local communities), different
subcategories (e.g. health and safety, working conditions) and related relevant indicators. As the project
advances, social “hot spots” will be identified and the options for reducing the potential negative
impacts and risks through different measures. Finally, the options are assessed according to their
relevance in the different production steps for an initial quantitative analysis. Through its massive
material inputs and outputs and production process emissions, the steel industry is in need of a
management framework to monitor, analyse and improve its impacts and societal relations which the
methodology of s-LCA can provide.

Keywords: Social assessment, Steel industry, Biofuel, Indicators, Impacts
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Abstract

What is circular consumption of electronics? Is it measurable? Can we set goals or compare with other
consumers? A principle of circular economy is durability, prolonging the useful life of products. If we
move the principle to the function of consumption, we would have that: circular consumption is to make
the most of time resources by ensuring that in the end they are recycled, but never before time or
prematurely, but only when they can no longer be used or reused by anyone else. In this article we
propose a set of measures, metrics and progress indicators to measure the use of resources that
consumers make in their use phase. With these metrics we can identify which consumers are the most
circular; those who are able to use the same electronic devices for the longest time, either internally, or
by collaborating with external agents so that these devices are reused and recycled properly. We have
been able to validate usage performance metrics and premature recycling in the analysis of more than
3,000 desktop and laptop type electronic devices. These devices have been discarded by hundreds of
organisations in 2018 and 2019. Finally, we propose the metrics of durability and obsolescence for
models and brands of devices, which although it does not allow us to know the reasons for a low
durability; absence or high cost of spare parts, difficulty of repair, etc., it does allow us to elaborate a
ranking so that consumers can reward with their consumption choice, manufacturers who make
products that reach high thresholds of durability.

Keywords: Resource efficiency, ICT for sustainable consumption, Responsible and collaborative
consumption, Circular Economy
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Abstract:
Circular economy strategies seek to reduce the total resources extracted from the environment and reduce
the wastes that human activities generate in pursuit of human wellbeing. Circular Economy concepts are
well suited to the building and construction sector in cities. For example, refurbishing and adaptively
reusing underutilized or abandoned buildings can revitalize neighborhoods whilst achieving environmental
benefits. Cultural heritage buildings hold a unique niche in the urban landscape. In addition to shelter, they
embody the local cultural and historic characteristics that define communities. Therefore, extending their
useful lifespan has multiple benefits that extend beyond the project itself to the surrounding area,
contributing to economic and social development. To explore this complex issue, the research applies
systematic literature review and synthesis methods. Decision makers lack knowledge of the environmental
benefits of adaptive reuse of cultural heritage buildings and lack tools to implement these projects. A new
comprehensive circular economy framework for the adaptive reuse of cultural heritage buildings to reduce
environmental impacts intends to meet these needs. The framework integrates methods and techniques
from the building and construction literature that aim to reduce lifecycle environmental impact of
buildings with a circular product supply chain approach.

Key Words: Circular Economy; Adaptive Reuse; Cultural heritage; Sustainability; Urban planning;
Buildings
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Abstract
Habitation is the basis of social-cultural and economic context and it is an essential factor in the life
quality for residents. Sustainable development (SD) is a comprehensive concept and includes all social,
environmental and economic aspects. The concept of SD is a significant challenge in determining the
relationship between environment and humans, and humans with each other. The dimension of
sustainable social development has still been scarcely researched. In recent decades, the construction of
high-rise residential buildings (HRB) is increasing aiming at solving several housing problems. Initially,
HRB were meant to optimize the land’s use in mega cities’ centres but, gradually, as the cities were
developing, the need to construct HRB in urban areas has increased. The advantages and disadvantages
as well as the problems of this type of buildings are exposed along with some initial conclusions about
construction of HRBs. The main objective of this research is to develop a multi-criteria decision making
(MCDM) tool for assessing sustainability using the Integrated Value Model for Sustainability
Assessment (MIVES).The MIVES approach reduces the subjectivity in decision-making, while
integrating economic, environmental and social factors. In this research, a new evaluation model that
examines the sustainability parameters in the design of residential high-rise buildings is presented. The
first findings seem to prove that the design of HRB and collective habitats require physical, social,
economic, and environmental aspects to be taken into account to maximize the satisfaction of all the
involved stakeholders. This is the first research to examine the sustainability of residential high-rise
buildings using the Integrated Value Model for Sustainable Assessment (MIVES) as a multi-criteria
decision-making approach.

Keywords: Habitation, Essential factor, Sustainable development (SD), Social development, Urban
populations.

199

ISBN: 978-84-09-16893-4

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019

Recycled Fibers in Reinforced Concrete: a systematic literature review
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Abstract
The construction and building industries are among the most impacting activities on the environment. As
concrete is one of the leading composite materials for construction, the identification of strategies aimed
to reduce its environmental impact is crucial for greening the building industry. One way to reduce this
impact involves the opportunity to recycle waste material employing it as fiber in concrete
reinforcement, following the circular economy principles. The feasibility of using different waste
materials in Recycled Fiber Reinforced Concrete (RFRC) is attracting practitioners’ attention. The main
reasons are the possibility to reducing raw materials withdrawals and costs, waste disposal volumes,
environmental pollution and improving resource conservation. Additionally, the introduction of different
fiber reinforcements in concrete can effectively enhance its toughness, strength, shrinkage and durability.
Through a systematic literature review, the paper analyzes the academic literature on concrete
reinforcement using recycled fibers. The main goal is to provide an exhaustive analysis of the
phenomenon with rigorous and reproducible research criteria. The original 648 records were collected
through the Scopus database. After material evaluation, 194 papers matched the research questions
formulated. The material was critically analyzed using structural dimensions to group literature into
analytical categories. The analytical categories employed were type of research, keywords network
analysis, sustainability, RFRC properties, material of recycled fibers and source industries. RFRC is a
research topic, which is rapidly growing over the last years and scholars’ attention is focused both on
engineering aspects and environmental sustainability considerations. Results show how the recycled
materials that have been mainly studied are plastic fibers and steel fibers, followed by natural fibers.
Eventually, the study provides limitations and proposes future lines of research.

Keywords: Concrete; Recycled fiber; Fiber reinforced concrete; Sustainability; Circular Economy
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Reuse of building products and components. Addressing normative barriers to
enhance opportunities for C&D waste in the Circular Economy.
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Abstract
Among the fields accounting for a significant environmental footprint, the building sector is one of the
more considerable contributors. Current European policies are addressing its material footprint
throughout the whole Life Cycle and the efficient management of Construction and Demolition Waste
represents a priority area to deal with as well, minimising its impacts. Circular Economy principles and
present research trajectories identify the less manufacturing demanding patterns as the more appropriate
ones to foster sustainability, recognising the advantages of reuse compared to recycle.
Reusable buildings products and components should hence be diverted from waste streams with an
appropriate sorting during the Construction and Demolitions works when their End of Service Life
occurred. A meaningful ‘second life’ would then be possible for them through a slight manufacturing
phase. However, the heterogeneous nature of the norms concerning reclaimed building elements
produces several interferences and inconsistencies. Waste management and construction products
regulations disagree, preventing the essential clarity in the decision- making process for the actors of the
chain: these uncertainties affect both the market competitiveness and its shift towards the sustainable
management of resources.
The paper describes the complex normative framework related to the reuse of products and components
in the European architectural field, highlighting the role and advantages of this process as well as the
legal obstacles it runs into. The first part analyses how current European regulations and guidelines
encourage resource efficiency in the building sector through Circular Economy strategies and describes
the contribution of reuse patterns to architectural practice. The second part deals with the lack of
specific normative instruments governing these processes and with the interferences between the
different regulations concerning reclaimed elements, describing their repercussions on the market and
the involved stakeholders.
The results discussion will allow suggesting several actions to undertake to clarify the procedures
reclaimed elements are subject to, highlighting the positive outcomes for the reuse value chain.
Addressing the present barriers to a more conscious Construction and Demolition Waste management
will contribute to improving resource efficiency and sustainability in the construction field.

Keywords: Resource efficiency, Circular Economy, Reuse, Building Sector, Architecture

201

ISBN: 978-84-09-16893-4

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019

Quantitative Assessment of Energy Consumption at the Urban Scale: the
Ecological Footprint of a University Campus
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Abstract
This paper explores the consumption-based ecological footprint method and its application aiming at
performing a quantitative assessment of the sustainability of a university campus. The goal is to inform the
planning decision- making process and evaluate the socio-technical solutions implemented in local urban
settings to reduce energy consumption, decrease environmental impacts and improve the quality of life of
the campus inhabitants. The case study taken for the analysis is the Politecnico di Torino, a 33,000student-Higher-Education Institution (HEI) located in the north of Italy. Data were collected from
different departments and administrative units of the Politecnico di Torino to estimate emissions and
identify the pressure exerted by the campus activities on the local ecosystem during a reference year
(2016). Six main categories of consumption were identified and associated with their ecological footprint,
i.e., the amount of land needed to produce the required resources and to absorb the generated waste,
including CO2 emissions. Total footprint resulted in being of 6,200 gha: about the half of the total city
area, meaning that the campus would need a 310 times larger area to be self-sufficient. Transports had the
highest share, with 49.4% out of the total campus impact, whereas energy covered 40.1%. Food, waste,
land use and water counted respectively for 5.7%, 3.7%, 0.7%, and 0.5%. This study presents the most
comprehensive analysis to date of the environmental impact associated with an Italian HEI. This
methodology and its development for the specific case of HEIs contributes to gain a better understanding
of the overall impact of a university campus, as well as to create thresholds for comparative analysis,
decision-making tools, and policy- making to reduce the carbon footprint of the educational sector.

Keywords: Emission analysis, Higher education, Sustainability assessment, Decision making, Carbon
footprint.

ISBN: 978-84-09-16893-4

202

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019

Enhancing the Accountability and Comparability of Different Campuses’ Energy
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Abstract

Living lab facilities are increasingly supporting university campuses sustainability management by
providing consumption patterns and performance indicators. Ranking systems set criteria to universities
sustainability managers in order to motivate sustainability operationalization. However, current
campuses’ sustainability assessment tools do not provide specific consumption thresholds according to
the different functions that could be hosted, or the building typologies or the geographic context.
Because of this, the paper proposes the framing of different energy clusters, related to homogeneous
consumption rates, enabling a meaningful comparison among campuses within the international rankings.
Energy consumption profiles of two university campuses similar for climate, surface and population have
been collected in a span of four years’ time both at the Politecnico di Torino (Italy) and Hokkaido
University (Japan). A partial regression analysis on these data revealed five different clusters of
homogeneous consumption ranges: cluster 1 (around 1 GJ/m2/year) includes the Art departments, cluster
2 (around 2 GJ/m2/year) includes the Science faculties, cluster 3 (around 3 GJ/m2/year) includes the
hospital and the medicine departments. Cluster 4 includes the Data Centre (around 9 GJ/m2/year), and
cluster 5 includes special research facilities with consumption over 10 GJ/m2/year . The proposed energy
clusters approach can significantly enhance the accountability and comparability of different and
complex campuses’ energy profiles, contributing to a better evaluation of universities’ energy
performances.

Keywords: Energy management, Assessment and reporting, Campus operation, Higher education,

Sustainability.
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Abstract
This research seeks to develop a step change to the way housing is designed for cities in the UK. It
will address three main issues: 1) demand for 3 million new homes of which half affordable homes by
2030; 2) 75% natural resources consumption, and 30% waste production from construction and
demolition; 3) risk of job losses because of technological changes and globalisation. Circular economy
offers new ways to design, make and use buildings to address these issues. The implementation of the
circular economy in urban housing can promote a systemic change for fostering the development of
affordable, zero-waste, human-centred homes as long as technical innovation is combined to social
innovation. To date, circular economy has mainly focused on technical innovation with limited
emphasis on user behaviour. This project aims to explore a way to fill this gap using a combined
approach to generate a socio-technical solution that implement a circular economy and support its social
embedding in a social housing community in London. The project is harnessing design research
methods to redesign a domestic kitchen as a hybrid system of products and services combined to a
social enterprise. This system will be integrated with a circular business model to describe how
collective value creation and retention is organised between parties involved, and with a strategy to
support the social embedding of the system. The envisioned system will keep resources in use as long
as possible through reuse, refurbishment and re- manufacturing as well as recycling at the service-life
end minimizing waste generation and materials consumption. A system platform will support productinformation tracking and services supply underpinning a social enterprise within the community. The
enterprise will provide access locally to products and services as well as fabrication space, tools and
training, thereby promoting socio-economic benefits in the community. Finally, the integrated system
will be assessed in terms of expected value and revenue, waste generation, job creation and social
consensus to provide understanding on the adopted approach for the implementation of affordable,
zero-waste, human-centred urban housing.

Keywords: Circular Economy, Social housing, product-Service System, Social innovation; System
innovation
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Can sharing resources be a way forward in the quest for more sufficiency of the
housing sector? Observations from two novel housing constellations
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Abstract

Compared to other sectors such as power markets, housing is a rather stable business sector with mostly
piecemeal and technical innovations. Increasingly tighter energy performance standards have made new
buildings more efficient (measured as kWh/m2/a) compared to preceding building generations.
However, ‘expansive’ societal trends such as increasing average floor spaces per person, rising indoor
temperature levels and a growing number of electric devices in households have counteracted efficiency
gains. Leaving energy aside, the housing sector’s relentless appetite for land and associated biodiversity
losses are other warning signs that the housing sector must change more fundamentally to become more
sustainable. Against this background, my contribution addresses one promising way forward, which is to
foster sharing practices in neighbourhoods. Historically, the sharing of resources between neighbours, be
it spaces (e.g. guest rooms, community rooms, craft rooms, and gardens), stuff (tools, devices,
appliances) or mobility services (car and bike sharing, carpooling), has been practiced in self- organised
cohousing communities. However, research has shown that the engagement in such communities
presents a time-intensive and sometimes tiresome commitment for neighbours, which clearly has limited
the diffusion of this housing form beyond the scope of a micro niche. In my contribution, I present two
novel housing constellations, which have the potential to overcome those limits and “normalize” the
sharing of spaces (e.g. guest rooms, community rooms), stuff (tools, appliances), food or mobility (car
and bike sharing, carpooling). First, in “co-production cases” resident groups collaborate with housing
companies, municipalities, civic associations, and other actors to co-design and co-manage possibilities
for sharing resources. Second, in “service-based cases” real estate developers provide opportunities for
sharing, mostly in high-rise buildings with several hundred dwellings. Here, the central idea is to offer
sharing services and facilities that make life more easy and convenient than it is possible in conventional
housing. My work is informed from four case studies in Germany and France, covering both
aforementioned constellations. Following insights from Social Practice Theory and applying a mixed
methods approach (interviews, diaries, focus groups, participatory observation), I am interested in the
every-day practicability of sharing, which in the end is decisive for the normalisation of practice
innovations. Thus, my work investigates practice configurations, the intensities and frequencies of
sharing practices, and their integration into wider “practice bundles” of everyday life. Preliminary results
show overall higher frequencies and intensities of sharing practices in the co-production cases than in the
service-based type. In the service-based type, spontaneous, low-coordinative activities such as socialising
with other residents in hang out spaces seem to work well, while residents in co-production cases
engage also in more time-intensive practices, which require more planning and coordination, such as
shared meals. This is possibly due to residents’ diverging life stages: the service-based type attracts
mostly young, highly mobile people with very flexible life organisation, whereas the coproduction type
displays many families with more repetitive and routinized sequences of activities. Hence, both housing
constellations may have their role to play in future housing markets, if targeting different social groups.

Keywords: Sharing; housing; Social practice theory; France; Germany;
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Abstract
The Erasmus+ project Education for Zero Waste and Circular Economy started at the end of 2018 to fill
a gap in Vocational Education and Training, create a new training course focusing on Waste
minimization and Circular Economy, and develop interdisciplinary skills needed for new jobs in the
area. The international consortium of ten partners from nine European countries intends to produce an
interactive platform, comprising a Knowledge Hub, an Online Course and a Diagnosis Tool. The internal
opportunities part is addressing the level of integration of circular economy objectives into the core
business strategy, key materials of concern, and actions implemented towards circular economy. The
external opportunities section is dealing with the identification of partners from the value chains,
synergies and co-creation of solutions for circular economy. One of the first activities of the consortium
was to analyse the state-of-the-art in zero waste and circular economy in partner countries. Statistical
information regarding the sector in each country was collected together with the description of the
existing situation regarding zero waste and circular economy activities in each partner country, and a
potential development of the sector in future. The employment situation is regarded along with
experiences, qualifications and skills needed for trainees that already work or intend to work in the
sector. An overview of the existing training was carried out including educational methods, types of
training organizations, duration of activities, teachers’ and trainers’ qualifications. Basic information on
the existing curricula and certification processes was reviewed and compared to enable improvements in
partner countries. A special section was devoted to good practices. Also, links and references have been
collected for each partner state. The project is expected to have significant impact on individual
participants, their organisations, target groups and relevant stakeholders. Dissemination and diffusion of
project results will comprise target groups inside and outside the partnership. The target audience will be
informed at local, regional, national, European and global levels.
Keywords: Education, Zero waste, Circular Economy, Online course, Erasmus+
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Evaluation of the environmental impact of take-away beverage cups and possible
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Abstract
The visibility of empty hot beverage cups in public places has initiated the discussion about littering and
the environmental assessment of disposable cups. In Germany alone, the consumption of 2.8 billion hot
drinks in disposable cups - of which approx. 1.1 - 1.2 billion are consumed "to take away" - generates
approx. 28,000 tonnes of waste per year. Even if large shares of the waste are recovered sooner or later,
this has an environmental impact that deserves closer examination. The main environmental challenges
identified in relation to hot beverage cups are waste management issues, such as littering, and resource
management issues related to the short-term use of resources. For this reason, voluntary and legal
measures to reduce the amount of disposable beverage cups were identified and evaluated in the study
(Kauertz et al. 2019) which was carried out on behalf of the German Federal Environment Agency
(UBA).

To implement the measures, a dual strategy is recommended, which consists of bundling and combining
several measures: Voluntary measures within the framework of a national sectoral agreement including
economic incentives (such as price differentiation at the point of sale through deposits or voluntary
levies) and communication campaigns for customers and staff. In order to increase the implementation
probability of the voluntary measures, the preparation of regulatory measures such as the mandatory
levies on lids and disposable cups, the introduction of a supra-regional deposit system and labelling
requirements are recommended - not least on the basis of the EU Commission proposal on the reduction
of disposable plastic products. The life cycle assessment addresses the question of which boundary
conditions must be fulfilled by possible reusable alternatives so that reuse does not lead to ecological
rebound effects.

Keywords: Life cycle assessment, Out-of-home consumption,Take-away beverage cups, Coffee-to-go,
Reusable cup systems
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Buying waste: Standardization and exchange in circular economy procurement
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Abstract
Circular economy is a hot topic in academia right now, with much focus on the idea of “closing material
loops.” However, it is not clear how waste materials change hands at a large enough scales to make
viable product lines from them. Much of the existing circular economy business literature focuses on
business models or the infrastructural aspects of circular supply chains, such as reverse logistics and colocation in industrial parks. There are only formal waste markets for a handful of materials, such as scrap
metal, but nonetheless the question of how to procure waste materials at scale is largely absent from
academic discourse. This study examined that question through a comparative multiple case study of six
Finnish firms with circular economy business models that used closed-loop recycling, upcycling and/or
downcycling to create value from waste. Using interview and archival data, the cases were
comparatively analyzed to understand how the procurement processes differed between the three
recycling models. The findings introduced a framework of “pull” and “push” modes of circular
procurement. In the pull model, companies request specific waste materials and then control the intake
to receive only the materials they requested. In the push model, companies make use of whatever waste
materials are made available to them. In the cases studied, these models correlated with the type of
recycling the company employed. The closed-loop and business-to-business upcycling cases used pull
modes, the downcycling cases used push modes, and the consumer-to-business upcycling cases used a
hybrid pull-push mode of material acquisition. Additionally, this study found that some companies
resorted to non-traditional means of exchange, such as trading cost savings or deposit returns for waste
materials instead of using direct payments. Without mature waste material markets for many materials,
companies looking to adopt recycling business models may have to use the procurement and exchange
strategies employed by the case companies. This study concludes with practical suggestions for how
managers and policymakers can proceed in light of the need for ad hoc circular procurement.

Keywords: Circular Economy, Closed-loop, Circular supply chains, Procurement, P urchasing
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Abstract
Leather industry is an example of circular economy, using meat industry wastes (hides and skins) as raw
materials. However, it also produces a big amount of organic waste in the process of tanning. This paper
presents an experimental study of several proposals to reuse the weekly tons of left-overs (both shavings
and hair) issued by a tannery, as new resources, instead of taking them to an external composting plant
or to the landfill. Three different types of solid wastes (chromium and vegetable tanned shavings, and
discarded hair) have been characterized and analysed to obtain biomass and acoustic panels for building
industry. The calorific values of the discarded hair and the shavings have been analysed both in wet and
dried samples. After testing the samples according to the Spanish Norm UNE-EN 141918:2011, the
results showed that the calorific value obtained from the dried hair is higher than the standard values
considered for general biomass, forestry biomass or even wood pellet. Thus, bearing in mind that the
plant already has installed a cogeneration system, the daily discarded hair obtained in this tannery, after
the processing of drying, would cover completely the gas consumption coming from the boiler installed
for the heating demand of the industrial plant, and part of the consumption from the gas engines. The
wet hair gives no interesting results. The second approach to the waste has been to look for new products
in building sector. After obtaining the granulometry of both chromium and chromium-free leather
shavings, different tests were done with different additives: gypsum, glue, cement, cement plus latex,
resin, cement plus sand and latex resin. The mechanic tests showed no interesting results in terms of
resistance to flexion or compression in gypsum composites. However, the results in terms of acoustic
absorption are good, giving similar data as agglomerate cork or some carpets. The outcomes of the
experimental research have been promising, as they open several paths to get the maximum use of leather
solid waste.

Keywords: Waste Leather, Cogeneration, Acoustic absorption, Circular Economy

ISBN: 978-84-09-16893-4

210

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019

Sustainable Cities and Communities

211

ISBN: 978-84-09-16893-4

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019

How Affordable is Housing for Urban Poor? A case study of environmentally
sustainable public housing in India
1

Mahesti Okitasari , Ranjeeta Mishra

2

1United Nations University Institute for the Advanced Study of Sustainability, okitasari@unu.edu
2United Nations University Institute for the Advanced Study of Sustainability, ranjeeta@unu.edu

Abstract
Building environmentally sustainable and affordable public housing is a challenge for countries across
the globe. It is a complex issue that must be assessed not only in terms of economic viability but also
environmental and social sustainability. In the housing-led urban regeneration of emerging economies,
the pressure to deliver a sustainable built environment multiplies despite lack of funding and capacity.
In a rush to reduce the slum areas and to build more public housing for relocation the government too
often defined sustainable and affordable public housing only in terms of economic viability from the
perspective of the enabler instead of users that is represented by the ratio of housing rent and income.
The economic viability of users such as housing expenditure and the informality of household income is
sometimes overlooked. Issues such as communities, housing location, and sustainability are often not
considered. The paper assesses the affordability of public housing, categorizing the indicators based on
the social, economic, and environmental criteria. It also examines how the low-income families perceive
the concept of affordability, comparing their experience living in the slums and after relocating to the
public housing. The study is based on data from a nationally representative survey of housing attributes
(National sample survey) as well as primary data on public housing collected through interviews and
household surveys. The case studies were carried out in Mumbai, India, but the results may be applicable
to other countries, particularly to developing economies working on improving their housing-led urban
generation and making housing affordable for urban poor. The findings show that an array of attributes
attached to social and environmental factors, in addition to income generation and infrastructure,
influence the household’s perception of affordability. The discussion that follows would be beneficial
for local authorities, developers and urban poor by addressing potential housing indicators for shaping
the environmentally sustainable and affordable public housing.
Keywords: Affordability, Sustainable public housing, Household’s perception, Rent, Urban regeneration
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Engaging communities for energy practice in Grazredevelopment areas and
Leibnitz: cases, approaches, lessons learnt.
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Abstract

The current strategies for energy transition reflect the technological, commercial and industrial
prevalence. Although there is a growing recognition that citizens play a crucial role in this process as
drivers of change as well as smart consumers and investors into energy efficient equipment, little is
known on how behavioral change can be promoted on a societal scale or which conditions can best
accommodate strategic citizen engagement in the context of energy transitions.
Lifestyle change is a distributional issue as well as a problem of motivating changes in behavior,
attitudes and values. In other words, individual change is made much more likely and easy if it is part of
a collective shift. This requires focusing on new forms of participation and social interaction that steer
mutual learning between the individual, the community and other urban actors, while influencing
changes in common values as well as individual choice in lifestyle.
Participatory approaches, including living lab approach as well as experimental approaches are being
increasingly considered important tools that foster motivation, participation and mutual learning, thus
supporting social innovation. For many years StadtLABOR has been able to develop and test different
participatory approaches in practice within projects in city districts in Graz and the surrounding areas.
Nevertheless, the implementation of a participatory approach in the daily project planning raises many
questions and challenges that go beyond the theoretical considerations.
The overall goal of this paper is to explore the use and the impact of participatory approaches and
methods that have been implemented in testbeds in Graz and Leibnitz in the process of facilitating the
learning process and behavioral change towards more energy efficient lifestyles. In line with living lab
key principles such as co- creation, inclusiveness, and experimentation, these interventions were
designed in a way to allow three different types of learning: a) participatory formats that aim at
reflecting an individual energy consumption, b) participatory formats that support learning processes
through an exchange with other community members, c) formats that promote dialogue and exchange
with energy policy makers and other energy experts.
Based on a series of case studies from the practical work in the testbeds Waagner-Biro and
Reininghaus in Graz as well as in Leibnitz, this paper comprises theoretical and strategical
considerations with regard to engaging communities towards more energy-efficient lifestyles in urban
context. What has proven itself successful and what are specific bottlenecks and barriers? Lessons
learnt from implementation of methods and interventions in the three Austrian testbeds are
summarized, providing some insights with regard to the importance of designing context-specific
interventions that increase people’s motivation to change their energy-related behavior.
Keywords: Energy-efficient Behavior, Energy-efficient lifestyles, Smart consumer, Participatory
approach, Living labs

213

ISBN: 978-84-09-16893-4

Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019)
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15−18 October 2019

Generations and urban development: evidences from an on-site survey of 37
settlements in Hungary near to the Slovenian borderline
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Abstract
Nowadays, as Simmie and Martin (2010) point out, regional and local economic development is far from a
smooth and incremental process, instead, it is the subject to all sorts of interruptions and disruptions (such
as periodic economic recessions, the unpredictable rise of major competitors, unexpected plant closures,
the challenges arising from technological change and the like), and the state responses answering these
challenges and the degree of decentralization and the adaptive capacity of territories differs to a high
extent even in the same national economy. There is increasing stress on small and medium-sized towns
(SMSTs) from the viewpoint of long-term viability, as the economic concentrations attract increasing
number of residents small and medium-sized towns. Therefore, they must design programs which
improves their population retention. Challenging that, the KRAFT (‘Creative City, Sustainable Region’)
Concept developed by iASK (Institute of Advanced Studies Kőszeg, Hungary) is a regional development
initiative, which focuses on the connectivity and cooperation of key players. One of the major outcomes of
the initiative is the ‘KRAFT’ complex system of indicators (‘KRAFT-index’), an analytical tool suitable
to demonstrate regional development tendencies regarding eleven specific development areas (economic
development; governance; social vitality; health; culture; networks; natural and built environment;
education, learning; public policy; resources and heritage). In 2018 we have conducted an on-site survey
in Nagykanizsa regional centre and its surroundings (36 SMSTs), a territory near to the Slovenian
borderline. 1,900 questionnaires have been collected altogether by the computer-assisted data collection
(filling one questionnaire required about 35-40 seconds) with the tracking ensure the representability
checkable. The data collection aimed at identifying and collecting opinions and attitudes of local residents
16 years old and above, having permanent or temporary address in the region. The sample is
representative by age, gender and territory. The current research aims at identifying behavioural and
satisfaction patterns of generations in the regions challenging sustainability and capacity building factors
of long-term viability. Applying regional statistical methods core-periphery, comparative and inequality
analysis will be used to demonstrate the results of the survey on the eight areas. As part of the study an
analysis will be provided in the light of sustainability for assessing potential synergies of the
methodology and the framework.

Keywords: Sustainable cities and communities, Small and medium-sized towns (SMSTs), Regional
development, ‘KRAFT’ Complex system of indicators, generations
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The agro-food system in the city of Valencia, Spain. Assessment of the
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Abstract
The urban unsustainability problems are complex and persistent, generating new areas of research,
such as studies on transition, that aim at influencing and accelerating the processes of change
towards sustainability. In the agro-food system of Valencia, citizens have also reacted to the failure
of current system by challenging it with creative initiatives, self-organization, resistance and a
growing demands for changes that is having a strong influence on food policies in the last years. As
of 2015, Valencia has developed a transformation process in food policies through a
transdisciplinary effort which has resulted in producing the Valencia 2025 Agro-food Policy
Strategy, which includes strategic lines such as the agro-ecological transition and local food
governance. The purpose of this paper is to inquire into the potentialities of the urban transformative
capacity framework, based on the work Wolfram (2016) and develops from it, an exploratory
analysis in the agro-food system of the city of Valencia in Spain with the ultimate goal of
supporting their transition process. The study is based on an interpretative research paradigm in
which qualitative methods are combined, that include semi-structured interviews and analysis of
secondary data. The results show as assets that bring the Valencia territory, a balanced leadership
amongst public institutions, civil society/social activism and private sector (transformative
leadership), along with increasing disruptive initiatives, within which there are various governance
spaces and a balanced human agency work at different levels. The main weaknesses identified are
the integration and coupling of innovation with policies, the coordination of a vision of
sustainability in the elaboration of local policies as well as spatial level planning and the learning
and social reflection in governance spaces, as factors to be strengthened to allow the advance of
transformation processes in the specific context of Valencia. In applying the framework of urban
transformative capacity to the socio-technical agri-food system, it is essential to recognize the
interdependence with the rural world and its key role in sustainability, which implies to broaden the
horizon beyond the agency of urban actors and position ourselves from a territorial perspective.
From our perspective, this transformative capacity framework has an important potential in terms of
enabling social learning and reflexivity amongst key system actors; and academia has the
responsibility and the challenge of contributing to these processes.

Keywords: Sustainability transition, Agro-food system, Urban transition capacity, Multi-level
perspective, Transformative capacity framework.
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Environmental assessment of greenhouses in an urban agriculture context: a case
study in the Barcelona region.
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Abstract

The building sector is responsible for nearly half of the world’s primary energy consumption and thus,
are one of the major concerns to achieve a sustainable development. On the other hand, the food sector
consumes between 13 and 15% of energy, mainly due to the energy-intensive nature of greenhouses
aimed to create a controlled environment satisfactory for plant growth. Moreover, greenhouses can
provide food security with a better resource use-efficiency. Taking into account the expected rise of
world population, particularly in cities, we require solutions to decarbonise the building and the food
sectors. Sustainable urban development calls for a more integrative approach between industrial
systems. This will allow an industrial symbiosis between systems, moving from a linear to a circular
economy and therefore satisfying the growing demand of resources. Integrated rooftop greenhouses
(iRTG) are an example of urban agriculture currently used to improve urban sustainability via the
exchange of flows between the greenhouse and the building. Buildings can provide sunlight spaces,
rainwater collection and waste heat that can be profitable for other industrial systems such as
greenhouses.
Greenhouses are made of a variety of materials with a range of advantages and disadvantages. Here we
assess the environmental impacts of greenhouses construction through different case studies in the
Barcelona area; the iRTG located in the ICTA building at the Universitat Autònoma de Barcelona
(UAB) when compared with two convectional greenhouses covered with glass and polyethylene. A life
cycle assessment (LCA) has been carried out of the input materials taking into account the nature based
of the greenhouses to compare different alternatives and give sustainability assessment of these
different forms of agriculture. Thus, it will be possible to address future greenhouse structures in order
to optimise its construction impacts, creating low-carbon and resilient infrastructures while improving
sustainability in urban areas.
Keywords: Life cycle assessment; Integrated rooftop greenhouses; Food security; Sustainability; Urban
agriculture.
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From the Village to the City, Scaling up the Global Ecovillage Network model to
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Duncan Crowley1
1

PhD in Architecture of Contemporary Metropolitan Territories at ISCTE - Instituto Universitário de Lisboa.
Rua Nova do Calhariz 42, 1 Direito, 1300-429 Ajuda Lisboa, Portugal. Duncan_Crowley@iscte-iul.pt

Abstract

In response to Climate Breakdown, this paper examines what a Post Carbon and Degrowth
scenario for modern cities could look like, based upon Creative Descent responses to the twin
challenges of Global Warming and Peak Oil. Moving beyond the limited term of Sustainable
Cities, to include the contemporary urban concepts of resilience and urban ecological
regeneration, it examines the concept of Ecocities based on scaling up the existing Global
Ecovillage Network model, to where “every village is an ecovillage, every city a green city”
(Joubert, 2017), without losing the 3 core values of that model. That network has currently over
10,000 communities around the planet, but only includes two projects in urban districts, both with
an inherently political component: Los Angeles EcoVillage in the US and Christiania in
Copenhagen, Denmark. The urban challenge is to understand how a vision of a truly ecological
society can be implemented globally in today’s massive cities. Municipalism offers solutions here:
A fractal-like network, consisting of communities within communities; a confederation of clusters
of ecological neighbourhoods, communicating with each other non- hierarchically, organizing
both horizontally and vertically through local assemblies. Where any node within the structure is
both local and global at all times. The key to this urban transition lies in seeing Municipalism as
both a structure and process, as outlined by Bookchin and other Social Ecologists, which suggests
that organised groups of active citizens are the ones best suited to manage local affairs with
decisions moving upward from the local to the global: communities, streets, neighbourhoods,
regions, cities, Bioregions. Based on Participative Active Research and examination of Case
Studies, this paper suggests this hopeful urban vision is starting to materialise with examples
“being rooted in local participatory processes”. Examples include the current Active Citizenry
experiments in the Kurdish region of Syria, where the Tekmîl process has created a Feminist and
anti- capitalist society, structured from the bottom up and based around networks of grassroots
people’s assemblies, co-operatives and communes. The recent Rebel Cities experiments in Spain
also offers hope, especially the growing Fearless Cities network developed by Barcelona en
Comu that has now spread to Latin America. Recent developments from the Brazilian city of
Curitiba, referred to as the “Greenest city on Earth” (Barth, 2014) by many urbanists, also show
that citizen led movements have emerged based around ecological urbanism, principally cycling
infrastructure, urban agriculture, an open artistic culture and a desire for safer and more connected
communities. The recent United Nations report stated that limiting global warming to 1.5 degrees
requires rapid, far-reaching and unprecedented changes in all aspects of society. The 17
Sustainable Development Goals can only work when goal number 11 is realized. The New Urban
Agenda calls for a cultural shift where urban citizen get a greater role in the creation of a more
sustainable future for their communities. These models can be built upon to transform our cities
where planning becomes a community facilitation process led from the bottom-up; to create a
municipalist structured Global Ecocity Network.
Keywords: Sustainable cities, Ecocities, Degrowth, Citizen participation, Municipalism
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Social Input for Environmental Quality Assessment in the Littoral Besòs: Insights
of a tool’ design-process to support quadruple helix’ integration.
1

2

N.A. Ramírez-Agudelo , Joan de Pablo , Elisabet Roca

3

1Universitat Politècnica de Catalunya, Institute for Sustainability Science and Technology - ISST, Barcelona, Spain,
nancy.andrea.ramirez@upc.edu
2 Universitat Politècnica de Catalunya, Chemistry Engineering Department - Institute for Sustainability Science and Technology
- ISST, Barcelona, Spain; joan.de.pablo@upc.edu
3Universitat Politècnica de Catalunya, Institute for Sustainability Science and Technology - ISST, Barcelona, Spain,
elisabet.roca@upc.edu

Abstract
This study will report on the design process of a support tool to facilitate the monitoring of processes
related to enhance environmental quality by different actors (Quadruple Helix). This observatory
belongs to a Smart Specialisation Strategy (S3), an innovation project motivated on the territorial
sustainability of the Littoral-Besòs in the Barcelona Metropolitan Area (BMA). Methodologically, the
city is regarded as a Socio-Technical System, as a conceptual framework for the analysis of the situation
that contextualises the S3 views and voices, to answer: What are the conditions of place-based and
social dynamics, under which we could design a tool for integrating the different stakeholders to
support an S3? Theoretically, stakeholder involvement facilitates the development of technological
innovation by representing all the social forces. However, despite their need to strengthen local
development, which could be urgent, as it has been stated in the innovation literature, usually contexts
like this, an urban setting of complex environmental challenges and social vulnerability, are weaker in
terms of innovation, since this kind of development is not a collective practice, yet. Therefore, to
facilitate the stakeholders’ involvement, the observatory is a simplified model of the Littoral Besòs,
representing the place-based concerns and social dynamics shaping the sustainable transition. Projects for
monitoring urban environmental quality could be framed within a double condition, first the interpretation
of the existing challenges and second the caused social interactions. Therefore, a qualitative research
helps us to interpret the perceived meanings and causes of this situation, finding coincidences related to
a known pollution and environmental degradation and conflicting problems on how to overcome it,
provoking a social discontent. These conditions relate to the location of industrial sites and the active
presence of urban metabolism infrastructure. Therefore, this presentation aims to expose the narratives
behind the aims to support stakeholders’ involvement, for collective problem-solving and decisionmaking in the long-term. Then, some in-depth interviews with different stakeholders confirmed a
common narrative of causal processes (Cause-Effect), linking economic growth to urban
transformations and to the environmental quality of the territory. Finally, the contribution of this
research is a basic model to recognise the different stakeholders' understanding of the potential drivers
of change for their territory.

Keywords: Environment, Social, Tool, Actors, Littoral Besòs
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New strategy for Sustainable Urban Areas: The Water-Energy- Food Nexus
Implementation on Rooftops
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Abstract

Through sustainable urban planning cities can become healthier, greener and more self-sufficient. Cities
might benefit from a transition towards a circular economy that uses renewable resources and energy,
and designs cyclical and efficient systems. For example, the use of underutilized areas, such as rooftops
and public spaces, may help improve urban sustainability. In this sense, rooftops are a valuable asset in
areas where space is scarce and expensive, which might increase self-sufficiency in urban areas when
used to produce food and clean energy or to harvest rainwater. We developed the Roof Mosaic
approach, which poses the utilization of urban rooftops to implement agriculture, solar panels and to
harvest water through different combinations at neighbourhood scale. In this study, we use a
comprehensive methodology that includes participatory processes and quantitative data through the
Multi-Scale Integrated Analysis of Societal and Ecosystem Metabolism (MuSIASEM). The objective is
to establish a link between the socio-economic and ecological processes of our housing estate case study
at three distinct scales: households, buildings and neighbourhood. All the buildings included in this
research have roofs suitable for the implementation of any mosaic combination (agriculture, solar panels
and rainwater harvesting), as they receive direct solar radiation, are flat and the load capacity of the
roofs is ideal. The first scenario proposed unveils a self-sufficiency of 100% some vegetables like
tomatoes and lettuces, 25% of electricity, and 100% of rainwater for crop irrigation and 25% for
flushing, which means a total saving of 2,372 tonnes CO2 eq/year, i.e. a reduction of 8.5% in the carbon
footprint of the residents. This novel strategy can promote circular, environmental and socially inclusive
solutions for lower income groups and save millions of euros in utilities and food products.
Keywords: Resource self-sufficiency, Urban agriculture, Solar energy, Rainwater harvesting, Sustainable
urban planning.
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Circular municipalities – An analysis of circular economy initiatives in municipal
policy and planning in Denmark
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Abstract
Circular economy has become a buzz-word in policy and planning in cities and municipalities across the
globe (Petit-Boix and Leipold 2018) promising a framework for conceptualizing the break-away from
linear production to circular production and consumption systems. Applying circular economy principles
to policies and planning in cities and municipalities is an emerging field but the main body of literature is
presently still limited to the experiences from a few pioneers.
The purpose of this paper is to contribute to the development of a framework for application of circular
economy principles to cities and municipalities based on lessons learned from a Danish partnership for
circular municipalities.
The paper includes a conceptual section that discusses how the circular economy framework has been
applied in cities and municipalities across the globe. This section examines the conceptual ambiguities that
exist in the framework itself and the differences between the way the concept has been applied in various
cities and municipalities.
The empirical part of the paper presents the main findings from a Danish partnership between five
municipalities, the Capital Region of Denmark, three waste companies and three knowledge partners. The
partnership was established in order to develop and demonstrate implementation of circular economy in
five thematic areas among the participating municipalities: 1) waste, resources and waste planning, 2)
circular public procurement, 3) recycling of construction and demolition materials, 4) implementation of
circular economy principles in small and medium sized companies and 5) integration of circular economy
in municipal strategies and policies. The paper specifically addresses two sub projects in the project
looking at recycling of textile waste and recycling of demolition waste. Finally, the paper concludes that
the partnership model in which several municipalities collaborate with waste companies and knowledge
institutions functioned as an effective platform to exchange knowledge and increase learning about
circular economy.
The results from the demonstration projects that was carried out in the partnership point towards the need
for further development of procedures and tools for implement of circular principles to waste planning and
public procurement while implementation of circular economy principles to municipal strategy and policy
tends to strand on lack of knowledge among public servants – especially in municipal department that do
not traditionally deal with environmental policy and planning. Finally, the paper concludes that the
partnership model in which several municipalities collaborate with waste companies and knowledge
institutions functioned as an effective platform to exchange knowledge and increase learning about
circular economy.
Keywords: Circular Economy, Waste, Recycling, Planning, Local government
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localized framework of indicators
1

2

3

Kei Gomi , Tsuyoshi Fujita , Takashi Tsuji , Yujiro Hirano

1

National Institute for Environmental Studies, Japan, 16-2, Onogawa, Tsukuba, Japan, gomi.kei@nies.go.jp

2

3

3

National Institute for Environmental Studies, Japan, 16-2, Onogawa, Tsukuba, Japan, fujita77@nies.go.jp

National Institute for Environmental Studies, Japan, 16-2, Onogawa, Tsukuba, Japan, tsuji.takeshi@nies.go.jp
4

National Institute for Environmental Studies, Japan, 16-2, Onogawa, Tsukuba, Japan, yhirano@nies.go.jp

Abstract

Since adoption of the Sustainable Development Goals (SDGs) by the United Nations in 2015,
application of SDGs in policy making process has been done in many levels of policy making. Its GoasTargets-Indicators framework offers common language for discussion and cooperation between different
bodies. The government of Japan, who applied the framework since 2016, has formulated SDGs
implementation plan every year and re- arranged the targets and indicators for making them applicable
and appropriate for the country’s own situation. Following the national initiative, the local governments
of Japan also began to consider SDGs in their policy making. However, they need “localization” of the
SDGs, especially its indicators, for applying the framework into further varied situations and interests,
while such experience is very new for them and its methodology is not established. Against the
background, objective of our study is to develop a consistent and logical methodology for integrating
SDGs into the local policy making. We especially focus on indicator framework development because
the applicability of indicator is the most diverse among the municipalities.
We apply two approaches. One is analysing exiting SDGs indicators applied by the local governments.
We collected existing plans of the local governments in Japan which shows indicators explicitly related
to SDGs. By the end of 2018, twenty-nine (out of 1741) municipalities have disclosed their SDGs plan.
All the indicators in those plans are collected and their co-responding goals and the relationship between
indicators and goals were analysed. The result shows many of the indicator is related to the goal 11
(sustainable cities and communities) and goal 8 (decent work and economic growth). Synergy effect of
different goals (through common or directly related indicators) was often found with goal 7 (affordable
and clean energy).
Another approach is more bottom-up, participatory process for indicator selection. In a medium-size
city, Koriryama, a series of workshops were conducted with stakeholders including staffs of the local
government and other public organization, member of NGOs, business sectors, and residents. Through
the workshop, they showed goals strongly related to their interest, issues in the city for each of the 17
goals, and actions (both existing and newly proposed) for solving the issues. The output of the workshop
was analysed by categorizing the actions and counting number of issues and actions related to the goals.
The result shows their interest is stronger for goal 8, 11, and 17 (partnership) than others.
As the next step, criteria and methodology for indicator selection were formulate by combining the
results of the two approaches.
Keywords: SDGs, Sustainable community, Sustainability indicator, Urban planning
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Urban green: Distribution of trees and its relationship with socio-spatial
segregation
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Abstract
In June 2018 the Government of Guadalajara announced the first and only census of trees performed in
the city. First census, in conjunction with the inventory of parks and gardens allows to know the stock of
the current green infrastructure in the city. The importance of these stocks lies in the various ecosystem
services and benefits they provide to cities. However, if these are not equally distributed, they may
accentuate the phenomenon of social exclusion. This article analyses the allocation of green
infrastructure in the city, particularly of trees. Moreover, it intends to identify the distribution of the
trees by location type considering the compositional nature of data. The present study contributes to the
existing literature with the appliance of compositional data techniques. The analysis measures the
association between different socio-economic variables and urban trees through regression analysis.
Additionally, principal component analysis and cluster analysis are performed to characterize the
different neighbourhoods based on the allocation of their trees (i.e., park, street, garden, urban block).
Among the preliminary results, district Minerva stands as the greenest district. In addition, a significant
association between urban street-trees and households with high socioeconomic status is found.

Keywords: Urban green, Compositional data analysis, Segregation, Guadalajara.
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Abstract
Cities are challenged to maintain a sustainable design through its urbaniszation, not least to the socioecological aspects. Therefore, sustainable urban development includes the economic, social and
environmental aspect. This study will present how these aspects has been incorporated during the
process of developing an Urban plan for the area surrounding the three chimneys in the Metropolitan
Area of Barcelona, Sant Adriá del Besòs. The aim of this poster is to explore and reveal nature-based
solutions both as a technical and social systems. One way to emphasize the social and environmental
aspect is to use nature-based solutions. As a technical system, the use of green infrastructure as
technical solutions in the Besòs River in Barcelona Metropolitan Area will be identified. As a social
system, the use of green infrastructure will be identified as socio-ecological infrastructure in the Besòs
River in Barcelona Metropolitan Area. Nature-based solutions will be acknowledged in terms of social
benefits and its links to social participation. An exploratory research method with a qualitative
approach will be used. Empirical findings are collected through interviews and observations from
physical meetings, social media and documentation regarding the project of Besòs. Our study is made
through the hypothesis that local residential are perceiving the local environmental aspects differently
than central decision makers. In order to plan a city for the future, it is important to use the great asset
of perspectives in the local population. This also encourage the ecological interplay. The expected
result is to identify the success factors that was value adding within the process of developing the
urban plan. Also, find nature-based solutions that gives a desirable socio- ecological environment
aligned with the citizen's needs. The social sustainability and the socio-ecological interplay is getting
increased focus worldwide. However, this is still an unexplored subject of best practices that needs to
be explored further. Initiatives such as citizens participation and involvements are a democratic
challenge with a great potential. Our study aligns the conference of ERSCP. with its local and regional
sustainability-related context and an urban sustainability-oriented initiative. It contributes to an actionbased approach and engage all parts of the society to become sustainable. This is an important factor
when designing future urban areas in a desirable manner.
Keywords: Nature-based solutions, Socio-ecological interplay, Public perception, Participation,
Barcelona
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Abstract
The rapid increase in material consumption and the generation of huge amounts of waste and emissions
have been over the last decade, reasons of serious concern at global level. In this context, understanding
eco-efficiency and applying different methods to maximize the value of economic output and to reduce
environmental impact, has become a strategic choice for companies. Decision support is particularly
necessary, to take into account ecological, economic, technical, social and legal aspects simultaneously,
when quantifying the eco-efficiency of new technologies, methods and practices that can be applied.
The decision-making process underlying the selection of the eco-efficiency methods to be applied by a
company for its sustainable development, could be determined by applying multi-criteria analysis
methods. This study attempts to generate a mechanism to support the decision-making process in
selecting alternatives to be applied in companies, for increasing their eco- efficiency and their
environmental, economic and social sustainability, in a given legal context. Five possible alternatives
were proposed and each alternative has been assessed according to a number of pre-established criteria.
The preferred method was PROMETHE - “Preference Ranking Organization Method for Enrichment
Evaluation”1 due to its flexibility, relatively easy to understand and visualization of the most important
aspects of the decision making. The analysis of the proposed scenarios, performed based on
PROMETHEE –GAIA software, revealed that a desirable eco-efficient model should necessarily include
more eco-efficiency methods. The application of these methods is closely related to the legal and
general context. An adequate legal framework, meaning restrictive rules combined with the application
of economic and financial incentives for companies, as well as factors related to the global context such
as: the access to and cost of the resources, the market competition or the urgency of fighting climate
change, are all, decisive for the evolution of the eco-efficient companies.
Keywords: Eco-efficiency; Multi-criteria analysis, Resource efficiency, Circular Economy
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Abstract
Reverse logistics plays a significant role in realizing circular economy. It allows companies in slowing
and closing the loop, as those two are fundamental strategies in circular economies that are challenging
to be applied. Companies can gain competitive advantage and moving toward circularity by
incorporating product recovery to its product life cycle. Nevertheless, the incorporation is rather slow
considering the difficulty in integrating reverse logistics into the existing forward logistics.
Environmental legislation mandating the target of product recovery is one of the main drivers in
incorporating reverse logistics into companies’ supply chain. Extended producer responsibility (EPR) is
an environmental legislation requiring companies that manufacture or import certain products to handle
post-consumers phase of their products. In Finland, companies subjected to EPR may fulfill their
responsibility via three different options namely self-handling, collective scheme though outsourcing to
producer responsibility organization (PRO) or establishing PRO with other producers. This study
focuses on the collective scheme through PRO. We apply reverse logistics network design framework to
assess general configuration of reverse logistics on EPR collective scheme. Reverse logistics consists of
collection, inspection and processing of six different products under EPR including vehicle, electrical
and electronic appliances, batteries and accumulators, packaging, paper and tires. We then choose
products that represent different framework configuration to be assessed further by discussing the
benefit and the drawback of their reverse logistics network design. The framework application shows
that there is a typical configuration for reverse logistics on collective EPR scheme. Processing always
takes place in secondary plant regardless the type of the products whereas the inspection can be
centralized or distributed depending on the type of the products and sorting technique. This study thus
provides a lesson learned on the trade-off of selected reverse logistics network design on different
products recovery though collective scheme handled by PRO.
Keywords: Reverse logistics, Extended producer responsibility, Product recovery, Network design,
Circular Economy
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Abstract
Seaports are major transport hubs of the global economy. Their activities pose negative impacts on the
environment, the social, and the economic dimensions of sustainability. Seaports are complex systems
with unique characteristics and their sustainability efforts are dependent on the local context, ownership
structure, size, and operations. A number of ports have started to assess and report their sustainability
efforts; however, there is limited information on the coverage of sustainability issues and the performance
of port sustainability activities. This paper assesses the indicator coverage of 24 sustainability reports of
seaports from worldwide that follow the GRI guidelines using the Holistic Assessment of Sustainability
Performance in Seaports (HASPS) framework. The HASPS was developed by the authors based on a
literature review and expands the GRI guidelines with port-specific indicators and interlinking issues. The
results show that there is a great variety of coverage of information disclosed regarding all five dimensions
of the HASPS (economic, environmental, social, port system, and interlinking issues). Ports that use the
GRI guidelines, management systems and certifications, have a good coverage of sustainability issues;
coverage however is better in ports that have developed additional port-specific indicators. The paper
highlights the importance of a harmonised port sustainability assessment, which can be used by all ports
regardless of their unique characteristics.

Keywords: Seaports; Assessment and reporting; coverage; Sustainability; Sustainability reports
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Abstract
Anthropogenic climate change is the biggest challenge humanity is facing. For the rural population in
developing countries, where livelihood is highly dependent on natural resources that are increasingly
threatened by climate change, the impact of extreme climate events perpetuates poverty and inequality.
Therefore, understanding how vulnerable organizations make sense, manage and cope with the risks
they are subjected to becomes essential. There are conflicting evidences on the role of climate risk
perception on adaptation. We contribute to this debate by shedding light on this relationship for different
levels of climate risk perception and by introducing the moderating role of individual attitude towards
risk. Through a mixed-methods study using a large amount of data on cocoa producers in Brazil, we
found that adaptation practices are implemented particularly by risk averse producers who (moderately)
perceive the climate risk. However, when the risk is perceived as high, producers are less likely to
engage in adaptation, because the highly perceived climate risk reduces the ability to react and cope
with it. In this perceived high-risk context, producers are more likely to engage in non-protective
responses, such as belief in suprahuman powers, perception of low self-efficacy and demoralization.
These results open up the space to targeted interventions, able to foster the adoption of more sustainable
practices, and break the vicious cycles that make the poorest even poorer.
Keywords: Climate change, Organizational response, Risk Perception, Climate change adaptation,
Psychological Biases
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Abstract
Current corporate practices remain unsustainable despite the observed rise in sustainability ideologies
among corporate dialogue, marketing strategies, and formal roles. Changes in corporate structure and culture
have both been identified in the literature as necessary for companies in achieving successful sustainable
outcomes. However, little is understood about what leading companies are doing to improve their
practices. To better understand this our study will focus on large corporations within the containers and
packaging industry, an industry with an emerging sustainability agenda prompted by the recent public
outcry of plastic pollution. The purpose of this study is to identify structural and cultural features and
variations thereof present among corporations leading in sustainability. To identify leaders in
sustainability, the selected corporations will be evaluated based on the Sustainability Accounting Standards
Board (SASB) materiality metrics. Three features that have been identified as conducive to producing
sustainable outcomes include the following; the existence of an executive sustainability position, the
production of an annual sustainability report, and the existence of a public sustainability goal or commitment.
This study will:
1) Determine which of these three features are present among the identified corporations
2) Evaluate the sustainability of the identified corporations (based on SASB materiality metrics)
3) Determine if there is a relationship between the presence of these features and the
sustainability performance of the identified corporations.
A qualitative comparative analysis using a truth table will be used to identify which features are present and
any trends that are found among the leading companies. The characterization of these best practices is useful in
gaining a better understanding of the changes made on an organization-level to improve sustainability
and for organizations that are interested in progressing towards more sustainable practices. Broader
implications of this study include a better understanding of the sustainability practices among leading
corporations within the packaging sector.

Keywords: Corporate sustainability, Packaging, Organizational change, Organizational culture
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Abstract
There are several challenges related to the extraction of minerals and metals, which affects society
economically, environmentally and socially. Corporate social responsibility (CSR) is often defined as the
integration of social and environmental concerns in a company's business operations and its interactions
with stakeholders on a voluntary basis. Mining activities may be positive for the local economy, but
might also have a negative impact, both on the local environment and on society. The negative impacts
have engendered a significantly increased stakeholder pressure over the last twenty years. As a result, the
mining industry dedicates a lot of attention to its environmental and social impacts by practicing CSR.
This paper presents a case study focusing on the Nordic mining industry and its stakeholders, with the
purpose to explore how a mining company and its stakeholders evaluate sustainability aspects.
Furthermore, to describe the similarities and differences in their evaluation. Finally, the purpose is to
explore if the concept materiality analysis can be used as a tool for a company’s strategic CSR practice.
The mining and metals company X was selected as the case company based on high CSR profile,
sustainability reporting, local context and interesting field competencies like metals recycling. Data has
been collected through workshops with management groups, stakeholder surveys and stakeholder
interviews. A sustainability aspect matrix was developed based on aspects found in scientific papers,
sustainability initiatives, guidelines and tools. The management groups at Company X and their
identified stakeholders evaluated the aspects in the matrix. In the paper, similarities and differences in how
the company and the stakeholders evaluated sustainability aspects are described. The materiality analysis
visualized this fact in a good way and the management groups considered it a useful tool for their
strategic CSR practice.
Keywords: CSR, corporate social responsibility, Stakeholder management, Sustainability aspects,
Mining
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Abstract

Aviation causes carbon dioxide emissions and other climate forcers like water vapour, nitrogen and
sulphur oxides, volatile organic compounds and particulate matters. Globally aviation accounts 2 to 3
percent of carbon dioxide and 4 percent of total greenhouse gas emissions originating from human
activity. However, the share of aviation is likely increasing as the number of air passengers is growing
annually. This review study maps existing and known measures to tackle aviation emissions. In
addition to global perspective, air travel in the Nordic countries is viewed as an example of wealthy
societies where many people afford to travel.
When calculating emissions, air traffic is divided into domestic and international travel, based on the
amount of aviation fuel sold. The statistics do not provide clear picture of the air passengers’
nationalities: Flights taken by foreign travellers in one country affect the level of its domestic air traffic
emissions, while flights taken by that country’s citizens between two foreign countries or from a
foreign country to home country have no impact on the aviation emissions on that specific country.
While number of flights per person varies a lot, even a single flight can have significant contribution
on one’s carbon footprint. A single passenger can reduce own air traffic emissions through personal
choices, for example by changing travel mode or destination. However, in work related travel the
employers are in a key position to determine the travel policies and practices.
Greenhouse gas emissions per passenger kilometre have been reduced by improved aircraft
technologies and design, together with air traffic management and operational efficiency such as
continuous descent approach. The efficiency of aviation has increased, but the growth of air travelling
has outweighed the emission savings, thus the total emissions are increasing. Expectations with
technological improvements are in the development of electric aircrafts and fuel related solutions:
Replacing fossil fuels with alternative and sustainably manufactured low emission fuels plays a vital
role in reducing emissions. The high cost and limited volume of sustainably available raw materials
and capacity of manufacturing are the greatest hinders for a wider adoption of alternative fuels.
Flights within the European Economic Area have been part of the emission trading scheme since 2012.
Globally, the sector is measuring its net emissions during years 2019 and 2020 and the growth of net
emissions from 2020 onwards are going to be compensated through the Carbon Offsetting and
Reduction Scheme for International Aviation (CORSIA) of International Civil Aviation Organization
(ICAO). If the aviation is not successful in reducing its emissions, the aviation could use alone roughly
half of the annual carbon budget left in 2050 to remain under 1.5 degree target. In such a case, the
other economic sectors should be highly successful in reducing their emissions close to zero by 2050.
Reforming regulations, taxation and other measures to increase the use of alternative fuels are probably
important steering measures in the future. Global or at least continental regulation enables more
uniform and equal competition between airlines, airports and other transport means.
Keywords: Aviation, Carbon dioxide, Climate Change, Emissions, Policy instruments
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Abstract
Sustainability concept is very crucial issue nowadays because of not only increasing wastes but also
scarcity of resources. Wastes of electric and electronic equipment include a large amount of recyclable
components which are not effectively recycled in Turkey even though Turkey is a country whose
recovery and recycling targets are regulated in formal directives.
One of them is the category of mobile phones whose increasing demand also produces a high number of
waste due to end-of-life and intentionally changed mobile phones. As mobile phones’ wastes in Turkey
are not well-treated, the consequences can be severe economically and environmentally. The aim of this
paper is to analyse the current waste management system of mobile phones in Turkey and conducting a
model to decide which recovery options should be used. The current state will be simulated via system
dynamics model and every actor will be included such as producers, distributers, end-users,
municipalities and also recycling facilities. After simulation, a Multi-Criteria Decision Making (MCDM)
approach will lead to a preference of different types of recovery options such as reusing, remanufacturing
or recycling. This integrated system will be a guideline for mobile phones’ waste management system and
it can be extended to different sectors and countries in future studies.
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Abstract
Technological innovations are changing every aspect of life, and one example is the tools we read. The
emergence of electronic books reshaped the reading habits of people. Although e-books have
advantages about ease of handling and storage, there is not a certainty regarding to become a more ecofriendly way of reading. Even though paper books and e-books do the same work, life cycle stages are
extremely different from each other. While paper books cause high paper consumption, electronic
devices and energy are the main sources of e-book solutions. Life cycle assessment (LCA) is a useful
tool analyse environmental impacts of a product or service associated with all life cycle stages, which
is raw material extraction to end-of-life. Previous studies evaluated environmental impacts of paper
books and e-books using LCA method. Most of the studies use general assumptions about reading
patterns and ignore the way of getting books; however, reading patterns and accessing books are
significant variables affect the magnitude of the impacts. Increase in number of books read from an ereader decreases impacts of per e-book because of high total usage of e-reader. On the other hand,
increase in number of reader per paper book decreases magnitude of impacts. Transportation of the
books is also effective on environmental impacts. While e-books reach the end-user without
transportation, paper books have to travel especially much more for rural areas. This study will analyse
whether e-book is an eco-friendly solution or not for rural areas. Environmental impacts of paper book
and e-book will be determined with LCA method. A chosen town in Turkey will be used to determine
effects of transportation. Results give a comparison between impacts of e-book and paper book
solutions for this case.
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Abstract
In a circular economy system two main types of actors can be differentiated: stakeholders and endusers. Stakeholders are those who are involved in designing, manufacturing and re-processing
materials, parts and products to keep them in the circular supply chain as long as possible. End users
are those who use the final product for the purpose it has been designed for and once the end of life has
arrived have to decide which is the path to be followed by the product. For a circular economy model
to succeed, the sharing and exchanging of information between the different actors are needed. A
proper design stage considering manufacturers, recyclers and disassemblers feedback as well as user
expectations is crucial to create a circular product, and this happens with all the stages the product go
through. In this paper, a platform to achieve the data interconnection between stakeholders and endusers is presented. This platform includes a SQL Database, an innovative Quality Assurance System, a
Tracking, Labelling and Reverse Logistics System, a Decision Support System and an End-user and
Stakeholder platform. The Database Management System will enable the collection, analysis and store
of performance and operational data obtained from product designs, manufacturing, services, logistics
and (re-)manufacture and recycle processes as well as data for material stream flows, composition and
effectiveness of technologies for material production. Also, it support services for the final users, such
as feedback surveys and the sustainability of the products, The services will tackle process integration
for characterising the complex interactions between unit operations systems and will enable the
generation of predictive engineering models to guide process optimization, process control, resources
use and closing the entire loop. The Quality Assurance System and the Decision Support System will
enable stakeholders to process the data produced in the supply chain and provide quality standards and
support to the path decision a product should follow to efficiently close the loop. Reverse logistics
options to collect products at its end of life and distribute them among stakeholders will be included
and all the information regarding product history and properties will be available in an innovative
labelling system. An End-user and stakeholder platform will provide access to the specific services
such as logistics, decision support, quality assessment and materials information and feedbacks, linking
relevant stakeholders along with the supply and value chain. The platform presented above is
developed as a modular solution consisting of three blocks: Database, User Interfaces and Algorithmic.
This structure enables the customization of any of the blocks, adding or modifying functionalities to
suit a wide range of circular economy situations. This modular software platform will favour upgrade,
refurbishment, re-use and recycling of products, parts and materials minimizing the leakage from the
circular supply chain. It will bring the end-user closer to design, production, service, collection and end
of life phases. It is an effective tool to introduce the circular economy model into nowadays society and
will help to create circular thinking of products and materials enhancing second life options of the
discard a product that still has value for the supply chain and the economy.
Keywords: Supply chain management, Circular Economy, Data management, Decision Support System
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Abstract
Small and medium-sized enterprises (SMEs) and start-up companies have a significant role in
economy and job creation. As a whole, they are also a remarkable source of environmental impacts.
However, SMEs often lack skills, time and money to conduct a full life cycle analysis (LCA) or
product environmental footprint analysis (PEF) for their products or services. The aim of this study
was to promote environmental awareness and life cycle thinking in Finnish SMEs and to facilitate their
actions to reduce emissions in practice. This was done by developing two concepts, namely
streamlined LCA-clinics and environmental handprints, and testing those in Finnish SMEs. The
usefulness of existing free spreadsheet-based carbon footprint calculators to facilitate SMEs’
environmental impacts was also analysed. The LCA-clinic was developed and tested with around 45
SMEs, mainly within the manufacturing industry in Finland. The idea was to conduct a streamlined
LCA time and resource efficiently, but still accurately enough to identify the main climate change
impacts. Primary data for the streamlined LCA was provided by the SMEs through data sheets
developed for this purpose. Secondary data was sourced from the Ecoinvent database. Analyses were
performed in the OpenLCA software. The inventory data were complemented with specific emission
factors of Finnish electricity and heat production. For better understanding of the level of impacts,
results were normalized related to a distance driven by a passenger car, as well as to annual footprint of
an average Finnish consumer. A short report including results of the assessment together with
recommendations on how to decrease the climate change impacts were provided to the companies.
Companies’ feedback indicated that LCA clinics were useful and increased their lifecycle thinking and
environmental awareness. However, the increased awareness typically did not lead to immediate
actions.
Whereas life cycle analysis focuses on identifying most important environmental issues, environmental
handprint attempts to quantify the positive environmental aspects of business activities. It describes the
relative greenhouse gas emissions reduction compared to a business-as-usual reference from a point of
the user of a product or a service. In a broader definition, also the emission reductions performed by an
enterprise may be accepted in environmental handprint, especially with sub-contracting supply chains.
A three-stage environmental handprint concept for SMEs is under development and piloting in North
Karelia, Finland. The aim is to promote enterprises to decrease their environmental impacts and to
identify the positive climate actions, so called small environmental handprints, of their actions. First,
enterprises will map their own environmental impacts and already achieved positive actions. Second,
improvement targets for the near futur
Keywords: Life cycle assessment, Life cycle thinking, Small and medium-sized enterprises, Carbon
footprint, Eco-design
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Abstract
During the past decade, there has been an increasing interest to integrate the Internet of Things (IoT)
into smart home and smart grid concepts. The concept of IoT, enabled by advanced information and
communication technology, has a significant potential to influence the energy use behavior in
residential and office buildings by allowing for increased monitoring and control of energy
consumption. This study investigates smart energy management systems at the intersection of two
emerging fields; the smart home and the smart grid, and provides insights into the emerging actor
networks and innovation processes in these IoT application areas in Sweden. Applying a sociotechnical approach, smart home energy management can be broadly be divided into two rather separate
areas at the intersection of the smart home and smart grid niches: 1) a global market niche with a focus
on smart technologies and appliances for increased energy efficiency and management, and 2) a local
level niche emerging in a protected area of research and innovation projects that connect smart homes
to smart grids. The study suggests that learning is still being undertaken in terms of combinations of
technologies and systems, user needs and practices, and potential markets. However, determining
successful value creation, delivery and capture strategies and scaling-up of complex emerging sociotechnical systems are the greatest challenges facing niche emergence.
Keywords: Energy management, Smart homes, Smart grids, Internet of things
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