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Chapter 1 From Sociotechnical Theory to
Sociotechnical Practice: An Action
Research Project 

 

Eva Heiskanen 

Mikko Rask 

National Consumer Research Centre 

 
 

1 Introduction 
There is today a large body of knowledge on how sociotechnical systems 

shape the sustainability and unsustainability of consumption practices. This 
research has directed attention to broad structuration processes and to the co-
evolution of technology, society and social practices of consumption. This 
approach holds great promise for interventions to support sustainable 
consumption, but this promise is at yet unrealized. Until now, most of the 
research has focused on conceptual development and historical analysis. 
Little of this cutting-edge research has translated into policy or practice, and 
there is a dire need for dialogue between researchers and practitioners. 

This paper describes a recently launched research European project 
called CHANGING BEHAVIOUR 1 , which focuses on energy demand 
management programmes and the kind of information they need to change 
the behaviour of their target groups. More details about this project and its 
partners are available at the website www.energychange.info. The aim of the 
paper is to flesh out some of the assumptions underlying the project and to 
envision some of the challenges involved in implementing it.  

The paper first briefly delineates the kinds of insights for sustainable 
consumption programmes that could be drawn from the ‘sociotechnical 
systems’, ‘social practices’ and other related literatures in the context of 
energy demand management programmes. It then outlines an action research 
project that aims to bring the concepts into practice through meta-evaluation 
of previous programmes, stuctured researcher-practitioner dialogue, and 
targeted testing of interventions that are based on a sociotechnically 

 
1 This research has received funding from the European Community’s Seventh Framework 

Programme under grant agreement n  213 217. 



Heiskanen, Rask

sophisticated model of user-technology-context interaction. We conclude the 
paper with a discussion of the challenges ahead.  

2 Problem area: Energy demand management 
programmes 

Europe has set ambitious and far-reaching goals for managing energy 
demand 2 . The aim is to shift the European energy market toward an 
increased focus on energy services based on end-user needs (e.g., thermal 
comfort rather than heat). Such a shift requires the adoption of radically 
innovative technologies entailing significant behavioural and social change. 
This requires a close understanding of the role of end-users in technology 
adoption, appropriation and changing use patterns. 

Improved understanding of end-user behaviour is also necessary to 
capture the existing potential to reduce energy consumption. The Green 
Paper on Energy Efficiency argues that Europe could save at least 20% of its 
present energy consumption in a cost-effective manner. Yet, much of this 
potential is dispersed in society and across Member States. Moreover, 
demand reduction and energy efficiency policies are implemented within a 
diversity of national, regional and local cultures.  

Demand management programmes involve the introduction of new 
technology, or changes in the usage of existing technology, which requires 
or results in behavioural change. Examples of such programmes include 
information and feedback measures (e.g., smart metering), demonstration 
projects (e.g., low energy housing), energy audits, voluntary agreements and 
initiatives, energy performance contracting and  third-party financing schemes. 
We do not refer only to the ‘classical’ DSM programmes of energy utilities 
(Vine 1996), but address a broader range of programmes operated by 
intermediary organisations, such as governmental or semi-governmental 
energy agencies, non-governmental organisations, consultancies and energy 
service companies (ESCOs). They are often focused on energy efficiency 
and end-use energy saving, but can also include end-user generation using 
renewable energy sources or micro-CHP.  

Demand management programmes need to overcome a communication 
gap between the energy experts operating the programmes and the various 
professionals and ordinary citizens whom they try to influence. The 
programmes are based on assumptions (working models) about their target 
groups’ behaviour and their willingness to adopt more energy efficient 
technologies. The working models also involve procedures to inform 
programme managers of target group needs and behaviour (e.g., surveys, 
metering and other observational measures, target group participation) and to 
communicate the programme’s message to the target groups. Some of these 
assumptions, models and procedures are valid and useful in the context in 
which they are applied, but often, they have difficulties in dealing with the 
social context of the target groups. For example, a programme can promote 
the adoption of energy-efficient solutions by changing the attitudes of 
building designers, but this is not a sufficient measure if we cannot also 

2  e.g., Green Paper on Energy Efficiency (COM(2005) 265 final) and Energy End-Use 
Efficiency and Energy Services Directive (2006/32/EC). 
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influence the conflicting pressures in the designers’ working environment 
(e.g., Berg et al. 1998). 

In recent years, many new technologies have been introduced for energy 
demand reduction (ranging from energy efficient housing design and 
housing components, energy-saving and energy-efficient appliances, to 
metering and IT-based management and feedback mechanisms). On the 
other hand, there has been significant progress in the target group 
responsiveness of demand management programmes, including an increased 
focus on target group participation and the application of state-of-the-art 
social marketing concepts. Yet, sophisticated new technologies or social 
marketing methods on their own do not represent a sufficient formula for the 
large-scale adoption of new, energy-efficient technologies in society. 
Technology and behavioural change need to be addressed in an integrated 
manner.

There is thus a need to go beyond individual attitude and behaviour 
measures to address the broader social context in which the programmes 
operate. Moreover, there is a need to go beyond separate analysis and 
planning of technical solutions and the behavioural, social and 
communicative aspects of the programmes and move toward a more 
integrated sociotechnical analysis.  

3 Potential contributions of sociotechnical research 

In recent decades, social science research on technology has developed a 
co-evolutionary view of technology and society as intertwined and mutually 
constructed. Here, technological development is not viewed as deterministic, 
but shaped by history, culture and society. Yet it also shapes history, culture 
and society: adopting and discarding technologies is not merely an issue of 
social preferences. Thus, technological paths can be shaped, but not easily or 
at will. 

The social power of technology is emphasized in concepts such as path 
dependence and technological momentum. Technological systems are not 
always optimal solutions to society’s current needs: once certain paths are 
selected, they tend to close up alternative developments (David 2006), and 
large technological systems also tend to converge with supporting 
institutions to build self-sustaining systems that are resistant to change 
(Hughes 1983). These concepts have relevance for sustainable consumption 
as they show that unsustainable consumption patterns are not necessarily the 
result of individual choice, but are shaped by pervasive and durable 
institutions that support technological legacies.

On the other hand, the sociology of technology has also criticized a 
technologically deterministic viewpoint, and pointed to the role of interests 
in the ‘social shaping of technology’(e.g., MacKenzie and Wajcman 1994). 
This stream of research emphasizes the generative role of social context in 
technological change: Change is often the outcome diverse groups 
interacting through conflict, compromise and agreement, and there is 
flexibility in how technological designs, social groups, problems and 
solutions combine in the development and adoption of new technologies 
(e.g., Bijker 1992).  
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There are a number of research approaches to sustainable consumption 
that draw on insights from the sociology, history and evolutionary 
economics of technology. For example, the ‘social practices’ approach 
developed by Spaargaren (2003) draws on insights by the historian of 
technology, Ruth Schwartz Cowan (1987) concerning the centrality of the 
‘consumption junction’. This approach has provided interesting insights also 
in the field of energy efficiency (for example  Spaargaren et al. 2007; 
Putman and van der Burg 2007). Space does not allow us to review all the 
relevant literature; in the following, we present one example of the insights 
for energy research to be drawn from the sociology of technology. 

3.1.1 What can we learn from the sociology of technology:  Buildings 
and energy as an example 

One recent example from the sociology of technology that is relevant for 
our current interest in energy efficiency is the work of Shove and Guy (2000) 
on energy efficiency in buildings. They are critical of the techno-economic 
model of technology transfer, which posits a linear flow of knowledge from 
research and development to energy-saving action (figure 1). In this 
conventional view of linear progress, ‘social’ or ‘non-technical’ barriers are 
viewed as the main obstacles for the flow of energy efficiency knowledge 
into practice. In this model, the social scientist has an ‘end-of-pipe’ role of 
evaluating promotional techniques or conducting attitude surveys to inform 
advertising campaigns. This limited role prevents further analysis of the 
social organization of decision making on energy efficiency. 

Figure 1. A linear and techno-economic model of technology transfer 
(Shove and Guy 2000). 

Shove an Guy (2000) argue that treating social and cultural conditions 
merely as ‘barriers’ to the diffusion of energy efficiency is not particularly 
helpful. More fundamentally, they question the value of distinguishing 
between technological, social and political aspects of energy efficiency; 
following Hughes (1987) they argue that these different aspects make up a 
‘seamless web’ – thus, there is work for social scientists in all stages of the 
production and consumption of energy efficiency knowledge. Rather than 
focusing on individuals, social scientists should examine the socio-technical 
networks that build up around new solutions, they should examine how tacit 
knowledge about energy efficiency develops, and how the adoption of new 
solutions starts to ‘make sense’ in a specific context. For example, their own 
empirical research on changing practices of property development in the UK 
and France shows how changes in commercial strategies and the social 
organization of the industry create various kinds of opportunities but also 
conflicts for the introduction of energy efficient building technologies.  
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Shove and Guy (2000) also outline some implications for energy 
efficiency practice: 

Decisions about energy should not be isolated from their social context 
– proponents of energy efficiency should acknowledge competing 
priorities (not only economic) of decision makers 
Designers should explicitly acknowledge the network of actors involved 
in designing and using more energy efficient technologies, including the 
processes of negotiation involved in technology deployment, and the 
different capacities for action of different actors depending on timing 
and context 
Energy efficiency knowledge does not only derive from ‘above’ or from 
outside the users’ context. Potentially innovative and valuable practices 
can also arise from the local context and from users’ everyday 
experiences.
Rather than examining the attitudes of energy users, more focus should 
be placed on the interaction between energy users and the promoters or 
energy efficient solutions – how and where they meet and how they 
interact.

Such insights are extremely valuable. They indicate the weaknesses in 
existing programmes for promoting sustainable consumption practices, for 
example in the field of energy, and can thus serve a crucial function in the 
social learning process about change for sustainability. Because the purpose 
of such research is to critically examine and counter the prevailing 
assumptions, however, it tends to say more about what one “should not do” 
and “should not assume”, and provides relatively little generalisable advice 
on what one “should do”, instead.  

Some recent research approaches and projects, however, have attempted 
to take a further step in the normative direction, and develop policy and 
management ‘advice’ in the form of more sophisticated approaches, methods 
and ‘tools’ for promoting more sustainable technologies and practices. 

3.1.2 From retrospective analysis to prospective advice: some recent 
approaches 

Again, space does not allow us to review the entire field of ‘policy-
oriented’ or ‘practitioner-oriented’ sociotechnical research and development. 
We highlight, however, a few approaches that have gained attention in 
Europe in the past few decades: 

Constructive technology assessment (CTA) is an approach to 
technology assessment developed in the Netherlands (Joss & Bellucci 
2002; Rip et al, 1995). While its background is in socio-historical 
analyses of technological development (Bijker 1995), it aims 
specifically to tackle the problem of anticipating the social of impacts 
of technology at a sufficiently early stage to still be able to influence 
that technology. CTA aims to broaden technology development 
processes by involving all interested parties throughout the design 
process. Thus, social aspects and problems should gain attention within 
the process itself, and alternative technologies and designs have a 
better chance of being explored  (Schot 2001). CTA exercises have 
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developed, in particular, processes for stakeholders to envisage future 
social impacts and to co-operate with technology developers in 
developing alternative solutions.  
Strategic niche management (Kemp et al; 1998; Geels 2002; Raven 
2005) and transition management (Rotmans et al. 2001; Kemp & 
Rotmans 2004;  Kemp & Loorbach 2006) are two related approaches, 
also originally from the Netherlands, which aim to support the 
emergence of more sustainable technological alternatives by analyzing 
and influencing the social, infrastructural and institutional systems that 
enable and constrain technological change. Based on the analysis of 
previous large-scale technological transitions, conditions for 
influencing transitions have been identified (Geels 2002). Transition 
management has developed an explicit ‘formula’ for promoting 
transitions involving interventions at multiple levels of the 
technological system. These include building up support at the policy 
level through visions and goals, and promoting concrete pathways to 
these goals by supporting and expanding radical innovations at the 
micro level (e.g., Rotmans et al. (2001), Kemp & Rotmans (2004) and 
Kemp & Loorbach (2006).Voss et al. 2006). An especially interesting 
concept for our present study is the notion of “windows of opportunity” 
created by macro-level crises that question the dominant technological 
system and provide opportunities for alternative technologies and 
practices.
Socrobust and ESTEEM: Two recent European projects have focused 
on developing management tools to facilitate the introduction of 
innovations with the help of  concepts and findings from sociotechnical 
research. The Socrobust tool incorporates 20 years of science and 
technology studies into a tool (Jolivet et al. 2002; Poti et al. 2007) 
aiming to support the introduction of radical innovations that are 
‘socially robust’ by anticipating future societal developments and 
reactions. In a project called Create Acceptance, the Socrobust tool was 
developed into a new, multi-stakeholder management tool especially 
for innovative new and renewable energy projects. The tool, called 
ESTEEM (Jolivet et al. 2007), includes templates for analysing, e.g,  
the context and social network of the project, and for identifying 
potentially conflicting issues and solutions to those issues. ESTEEM 
emphasises the negotiation of the project managers’ and the relevant 
stakeholders’ visions, and suggests and tests options for adapting the 
project to its context, or shaping the context of the project.  

There are thus some precedents for developing policy-oriented and 
practical advice for those who wish to influence the adoption of new, more 
sustainable technologies and change the routines of technology users. There 
are two common threads in the above-mentioned tools: (1) the structuring of 
interaction between the ‘innovation’ and its stakeholders and (2) an attention 
to the context of the innovation on multiple levels.  

These practical approaches have been tested in a variety of exercises, 
which has enabled them to bring in feedback from ‘non-researcher’ users.  
Nonetheless, until now, the involvement of non-researchers in the process of 
knowledge development has been limited, and practitioners have usually 
been involved only toward the end of the process. We suggest that a useful 
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next step would be to involve practitioners more early on in the process, 
which would also bring in their practical experience into fruitful interaction 
with the empirical findings and conceptual development of researchers. 

4 Action research to translate socio-technical theory 
into useful tools for practitioners 

Our overall research strategy in the CHANGING BEHAVIOUR project 
is based on intensive co-operation between researchers and practitioners. 
Thus, like the previously mentioned projects, we aim to develop practical 
tools that are based on a sophisticated understanding of sociotechnical 
change, in particular in the field of energy. The difference is that we aim to 
do so in close collaboration with the practitioners who we hope will use 
these tools. In this, the project builds on a growing tradition for researchers 
of science, technology and society to engage in action research (see, e.g., 
Hasu and Miettinen 2006). This type of research develops and tests 
theoretical concepts in real-world conditions in co-operation with real-world 
actors. Through a close monitoring of processes and systematic reflection 
together with the actors involved, we aim to produce results that are both 
theoretically valid and practically actionable.  

4.1 Action research as a way to develop practically useful 
knowledge

Action research has been a popular research approach in organisation 
studies (e.g., Argyris et al. 1985) and community development (e.g., Reason 
and Rowan 1981). It has also gained ground in sustainability-related research 
and environmental planning (e.g., Hobson 2003; Quist and Vergragt 2000; 
Ballard 2005). Some elements of action research are also present in the more 
interventionist approaches to sociotechnical research outlined above, but 
they have not usually explicitly referenced the epistemology or methodology 
of action research. 

The concept of action research is based on Pragmatist philosophical 
foundations, i.e., it builds on the notion that all new knowledge about the 
world is gained through observing the consequences of our intentional 
actions. Action research is thus akin to experimental research, yet it takes a 
democratic and humanistic approach to knowledge creation (Reason & 
Bradbury, 2001). Interventions should be for the good, and they should 
preferably be planned together with the research subjects (participatory 
action research). It involves some unique aims and methods (e.g., Hamilton, 
1998; Kemmis & McTaggart, 2000; Waterman, Tillen, Dickson, & de Konig, 
2001; Reason & Bradbury, 2001): 

Unlike traditional research, action research includes those who are 
being studied as “co-researchers.” Action research views social research 
as an interactive rather than as a controlling process. Action research is 
aimed at change as well as the generation of new knowledge.  
In action research, the purpose of  knowledge creation is effective 
action in the world (Reason & Torbert, 2001). The knowledge created is 
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context-related rather than universal. The aim of action research is to 
discover “how to develop genuinely well-informed action in real-life 
social time” (Reason & Torbert, 2001, p. 11). It thus overcomes the 
explanation-understanding dualism (cf. Hamilton, 1998) by focusing on 
a cycle of action, reflection, and evaluation of the usefulness of the 
findings in a specific context. 
Action research creates new knowledge through multiple cycles of (1) 
planning, (2) action, (3) observation and (4) reflection (e.g., Waterman 
et al 2001). The researchers go through these cycles together with the 
participants in the action research process, i.e., those whose practice the 
research aims to develop. 

4.2 The action research process in CHANGING 
BEHAVIOUR 

In CHANGING BEHAVIOUR, our approach to action research involves 
the close co-operation of researchers and practitioners who are actively 
involved in implementing energy efficiency and other demand management 
projects and programmes. The researchers’ role is to inventory, analyse and 
evaluate existing practices. They bring to this process their knowledge of 
recent theory, methods and tools in the analysis of socio-technical change, as 
well as a broad interdisciplinary knowledge base on the adoption of new 
energy technologies and behaviours. Their conceptual understanding helps to 
make explicit the tacit knowledge accumulated in previous programmes.  

The practitioners bring to the process their prior experiences of demand 
management programmes, their tacit knowledge of what works and what 
does not, their knowledge of their operating environment and the 
practicalities of programme management. This work format enables a rapid 
dissemination of the research outcomes to their immediate beneficiaries, and 
facilitates a dialogue between science and its users. The practitioners 
involved in the project represent different types of demand management 
programmes (targeted at households, SMEs, buildings, ESCO projects) and 
different geographical regions; in the project, they will mobilise their 
networks and their knowledge of different contexts. 

The CHANGING BEHAVIOUR project aims to bring theoretical 
insights and practical experience into fruitful dialogue in a number of stages:  

(1) An inventory of European demand management programmes is 
assembled in order to identify existing programmes, collect various 
indicators of their successfulness, as well as of the ways in which they 
interact with their target groups and stakeholders.  

(2) A conceptual framework of sociotechnical change is developed by 
combining theoretical insights with a meta-evaluation of previous demand 
management programmes to identify factors influencing the successfulness 
of such programmes, in particular ones that relate to the interaction with 
actors, context and timing.  

(3) The framework thus developed is further refined by organising 
dialogue workshops with intermediary organisations working in energy 
demand management in different parts of Europe. At this stage, we also pay 
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particular attention to assessing the ‘transferability’ of programmes from one 
national context to another, and the identification of contextual features that 
need to be taken into account.

(4) The conceptual framework is further tested and refined by organising 
pilot projects, in which context-tailored best practice programmes are 
implemented in different European countries. 

(5) The lessons learned throughout the process are evaluated and a 
‘toolkit’ for practitioners is developed, again in close co-operation with the 
prospective users of that toolkit.

Our aim is thus to combine conventional policy and programme 
evaluation with a sophisticated understanding of models of social and 
technical change, in particular in the field of energy. The results of this 
analysis are then tested under real-life conditions in collaboration with the 
relevant actors, and the outcomes are reflected on together with those 
involved. This enhances the transmission of theoretical understanding into 
practice, and practical understanding and research-user needs into theory-
development 

5 Discussion
We have described in this paper the research strategy of a recent action 

research project studying and facilitating the shift toward end-user services 
in European energy policy. To summarise the strategy, it can be divided in 
three interlinking components: 1) our ‘basic beliefs’ concerning the status 
and relevance of theoretical knowledge and policy related objectives; 2) our 
methodological assumption concerning the capability of the action research 
approach to result in productive interplay between the domains of theory and 
practice, and finally 3) our conception of the high value of using multiple 
methods in the research and development of end-user services and demand 
management practices. 

Our basic beliefs relating to policy targets and problem definitions in the 
domain of energy policy, includes the need—and the idea of the high 
potential to it in European countries—for the reduction of energy 
consumption. We also believe that existing demand management 
programmes have only partially been successful and could therefore been 
developed especially in terms of increasing their sensitivity to contextual and 
actor-related variation. What we take as granted, in regard to the current 
status of theoretical knowledge, is that there is a widespread understanding, 
among social theorists of science, technology and society of the dynamics of 
technology adoption and appropriation. We believe that these theories 
provide insights, e.g., on how to design more successful and context-
sensitive demand management programmes. However, we also acknowledge 
that many of those theories tend to be descriptive and complex in nature, and 
thus, to involve difficulties when applied in more practical design of end-
user services or energy  policy measures. 

Our key methodological assumption, on which we build our research 
project, relates to the value of the ‘action research’ approach. In brief, we 
assume that better demand management practices can be developed by 
combining theoretical prescriptions with practitioners’ experiences and 
insights; we also assume that theories of technology adaptation and 
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appropriation can be refined by scrutinizing them in contexts of action and 
practice.

How can we organise our action research project in terms of methods and 
research tools, in a way that best supports both our practical and theoretical 
objectives? - We have adopted a multiple-method approach consisting of the 
following dimensions. First, we apply inductive research and analysis, e.g., 
by conducting statistical analyses, surveys and comparative case studies on 
European demand management programmes. Second, we apply deductive 
research and evaluation, e.g., by building a conceptual model of end-user 
behaviour based on theories and inductive findings, and testing the model 
interactive practitioners’ workshops. Third, we also apply an ‘abductive’ 
approach by building a ‘toolkit of best practices’ that will be based on the 
integration of the ideas and experiences of the researcher and practitioners 
included in our multinational research team. We also will initiate and 
conduct demand management pilot case studies, which serve an ‘abductive’ 
purpose, to develop and test new approaches based on our best visions of the 
elements of successful action. 

To recapitulate, we call our approach an exercise in ‘action research’, 
because it fundamentally combines practical and theoretical elements and 
goals; it also balances between two different starting points, the one of 
energy saving technological fixes, and the other of ‘social fixes’ or the 
variety of methods that aim at an improved social interaction and negotiation. 
The components of our approach are illustrated in Figure 2.

Figure 2. An action research approach to energy demand management. 

One way of describing the general objective of our action research 
project is to claim that we aim to increasing ‘creative tension’ within the 
space of energy policy action and research. The tensions between the 
different elements of the project will require work in order to align the 
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different interests in a way that serves the creation of new knowledge and 
new solutions. The tensions, however, can also be generative, as they force 
the different elements into dialogue that we hope in the end will lead to a 
useful synthesis.3

Our project tries to bring together elements that are often far removed 
from each other. It may be like mixing oil and water, and the different 
elements will always tend to separate from each other unless they are 
vigorously stirred all the time. Thus, the action learning cycle in our project 
should hopefully be one of increasing intensification, in which each element 
closely builds on each other until they create a seamless whole.  

What would we like to see as the end-result to the project? We envisage a 
‘toolbox’ that: 

Provides some useful insights about how social context can support 
or obstruct the adoption of new technologies and behavioural 
routines.
Codifies the successes and failures of past projects into questions 
that help to alert programme managers to potential pitfalls and 
opportunities. 
Suggests ways to analyse and deal with the social context of 
technological and behavioural change in a way that is appropriate 
both for practitioners and for the target groups of the programmes. 
Includes examples and narratives that are both inspiring and 
cautionary: they should provide ideas about how target groups can 
be involved in programme design, and programmes can be adapted 
to the specificities of context without disrupting the purpose of the 
programme.

We acknowledge the difficulty of developing tools that are sensitive to 
context and the needs of different actors. Sensitivity to context is in many 
ways antithetic to the development of ‘generally applicable’ tools. Yet the 
tension between ‘general tools’ and ‘contextual adaptation’ is also a very 
generative one: new knowledge and new solutions can arise when combining 
familiar and foreign elements in a thoughtful way. At their best, tools can 
help to mobilize existing knowledge in a way that is appropriate for the 
context in which it is used. 

3 From our standpoint it seems that an ‘action research’ approach is becoming increasingly 
prevalent in various contexts of policy and research, not least in the context of EU research 
programmes. Therefore we think that it is of a more general interest to try to acknowledge 
some of the main tenets and limitations that relate to this kind of research approach. 
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1 Introduction 
Macromarketing is the study of marketing systems (production, 

consumption and disposal), the effects of marketing and marketing systems 
on society, and the effects of society on marketing and marketing systems.  
For many years, macromarketing has had an interest in questions of 
marketing and sustainability, and over time two contrasting schools of 
thought on sustainability have emerged.  On the one hand, the 
developmental school within macromarketing has taken the perspective that 
markets are the most efficient provisioning mechanism for economic growth, 
human development and quality of life.  From this point of view, questions 
of sustainability address how production, consumption and disposal can be 
incorporated into existing marketing systems to improve human and 
environmental welfare in sustainable ways.  The critical school, on the 
other hand posits that marketing systems, and the neo-liberal economic 
philosophy that they reflect, are unsustainable by their very nature.  From 
this perspective, questions of sustainable production and consumption 
revolve around whether (and how) we change the dominant social paradigm 
that drives consumption culture, and from which marketing systems emerge.  
In short, while the developmental school sees markets and marketing 
systems as part of the sustainability solution, the critical school sees them as 
part of the sustainability problem.  The purpose of this paper is to contrast 
these two perspectives on systems of production and consumption, with 
implications for marketing actors, regions and sectors of the economy. 
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2 The Macromarketing Perspective 
2.1 Macromarketing 

Macromarketing is the study of marketing systems, the effects of 
marketing systems on society, and the effects of society on marketing 
systems (Hunt 1981).  Two aspects characterize macromarketing.  First, 
the unit of analysis is the aggregate marketing system, not the individual 
firm or consumer.  (Aggregate effects are not to be confused with 
aggregated effects, or the sum of the behaviors of consumers or firms for 
inferential purposes.)  Second, macromarketing is interested in marketing 
systems’ interface with broader aspects of society.  This is in contrast to a 
firm that sees itself in the context of a competitive market, or in a value 
chain.  The sum of these two factors means that macromarketing is less 
interested in the circumstances facing, or decisions made by, individual 
firms, and more interested in the system effects of many firms and 
consumers each trying to improve their own welfare through exchange 
(Bartels and Jenkins 1977).  

Macromarketing starts with Fisk’s (1967) definition of markets – “the 
provisioning system of society.”  While other provisioning systems exist 
(e.g., central planning, government fiat, tribal structure), macromarketing 
takes as its starting point that marketing systems are the most efficient 
provisioning mechanisms, in terms of improving social and human welfare.  
This is not to say that markets are a panacea for all social ills.  While 
markets are the best provisioning system, they exist in a natural state of 
heterogeneity of demand, and operate efficiently only when they offer 
appropriate solutions to meet this heterogeneity.  Mittelstaedt, Kilbourne 
and Mittelstaedt (2006) argue that one risk of markets and market actors is 
that optimizing behavior on the part of some actors (firms, industries or 
consumer) can lead to suboptimal consequences for others.  This is the 
starting point for macromarketing’s interest in sustainability.  Can market 
systems achieve sustainable provisioning solutions for society without 
creating unsustainable consequences for others, including the environment? 

2.2 Elements of Macromarketing Theory 
Mittelstaedt, Kilbourne and Mittelstaedt (2006) offer a synthesis of 

twenty-five years of macromarketing research and thought.  They asked, 
“From the diligent work of many does a set of principal findings emerge that 
can serve as the foundation for a theory of macromarketing?”(p.131). They 
identified three principal findings from this work.  First, markets are 
complex systems.  Second, markets are heterogeneous, reflecting 
heterogeneity of demand.  Finally, the choices of market actors have 
consequences far beyond themselves, for better or worse.  Together, these 
constitute the general domain of macromarketing, and each element is 
important to our understanding of sustainable consumption. 

2.2.1 Markets as Complex Systems 

Hitchins (1992) says, “A system is a collection of interrelated entities 
such that both the collection and the interrelationships together reduce the 
local entropy.” In the case of macromarketing, the complex systems of 
interest are markets and channels.  Building on Alderson’s (1965) notion of 
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transvections, macromarketing has focused on trade flows (Layton 1981a; 
1981b) and market structures (Slater 1956).   

Marketing systems are made up of firms and their channel members, 
competitors, regulators and policy bodies, as well as consumers.  
Competitors, suppliers and customers affect the role of firms within a system, 
and consumers in the aggregate determine the life cycle of products, 
adoption rates and the success or failure of product offerings.  Regulators 
set hours of when and where markets occur, and in some cases what can be 
traded.  The health of a product or geographic market is systemic, more so 
than the consequence of any single firm or consumer. 

Three lessons are important for our understanding of sustainable 
consumption and production.  First, we need to understand problems of 
sustainability in their systemic context, rather than in the aggregation of 
day-to-day transactions.  Any solution to the question of sustainability must 
be systemic in its approach, or it will fail.  Second, no behavior of any 
individual consumer or firm can be fully understood, except in its systemic 
context.  Overconsumption in the U.S., or growing consumption in China, 
cannot be addressed as a set of individual problems.  Finally, the behavior 
of firms and consumers may only be changed in the context of systems, 
whether through regulation (Dickinson 2003) or incentive (Falkenberg 
1996).

2.2.2 Heterogeneity of Demand 

Flowing from the notion that markets are complex systems is the 
recognition that wants and needs differ in the marketplace.  It is from this 
diversity of needs that varieties in product offerings emerge in markets 
(Alderson 1957; Chamberlin 1939).  For micromarketing, heterogeneity 
represents both an opportunity for profitability (via product differentiation) 
and a problem to be managed (via segmentation).  Macromarketing, on the 
other hand, concerns itself with why heterogeneity exists in the first place.  
Antecedents to heterogeneity include cultural, political, geographic and 
technological factors.   

Applied to the question of sustainable consumption, macromarketers ask 
why non-sustainability exists in the first place?  Is it because of cultural 
preferences for conspicuous consumption, inability of political structures to 
enforce the true cost of goods or services in their retail prices, or the 
availability of cheap, but ultimately non-reusable products.  Until we 
understand the antecedents of heterogeneous demand, the best we can hope 
to do is to identify and leverage the limited number of “green” consumers. 

2.2.3 Consequences of Marketing Actions 

Almost always, the decisions of market actors produce results well 
beyond the intentions of these actors.  The effects are felt in the aggregate, 
as well as in the individual.  Because markets are embedded in webs of 
social, political and economic relationships, positive or negative outcomes 
can affect both parties and non-parties to transactions.  Consequences can 
be classified as either externalities or social consequences (Mittelstaedt, 
Kilbourne and Mittelstaedt 2006).  Externalities are uncalculated costs and 
benefits, usually not reflected in prices (Cadeaux 2000).  These would 
include air pollution and carbon emissions, on the negative side, and 
prevention of a flu epidemic (if not eradication of the flu) through the 
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widespread use of vaccines, on the positive.  In the former case, third 
parties suffer lung disease; in the latter case, even those not vaccinated 
benefit from the behaviors of those who were.   

Because the costs and benefits of externalities are not included in market 
prices, market systems tend to supply too much of goods and services that 
yield negative externalities, and too little of those that produce positive 
externalities.  This is important in the sustainable consumption debate, 
because it suggests that market incentives are necessary to produce sufficient 
supplies of goods and services that generate positive externalities (through 
subsidies), and disincentives (e.g., fines) for markets that generate excessive 
negative externalities. 
 Macromarketing has put its energies into identifying and measuring 
marketing systems externalities.  This is not without difficulty, even in the 
best of circumstances (Klein 1977).  The first step is identifying who is, and 
is not, affected by a marketing system.  This concept is different than that 
of a “stakeholder,” since stakeholders are aware of their role in a decision 
process.  Further, remedies (regulation or subsidies) produce their own set 
of externalities.  What is important in sustainable consumption is to 
recognize that the true costs and benefits of sustainable production and 
consumption can only be calculated at they system level.  Figure One 
summarizes these principal findings. 

2.3 Schools of Thought within Macromarketing 
As these principal findings have developed over the last twenty five years, 

two perspectives on the role of marketing systems in enhancing human 
welfare have emerged.  In this paper we call them the developmental school 
and the critical school.   
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2.3.1 The Developmental School 

The postulate of the developmental school is that marketing systems play 
a positive role in economic development and social well-being.  The 
developmental school focuses its attention on questions of quality of life (c.f., 
Peterson and Malhotra, 1997; Lee and Sirgy, 2004), economic development 
(Klein and Nason, 2001; Nason, et al. 1987), and markets as a force for 
peace over conflict (Dröge, et al., 1993; Shultz, et al., 2005; Shultz, 2007).  
In each case, the underlying assumption is that marketing systems improve 
people’s lives. 

2.3.2 The Critical  School 

The critical school, on the other hand, postulates that markets as 
provisioning systems are inherently unsustainable, and that gains in human 
welfare resulting from markets as they are currently structured are fleeting.  
Marketing systems in the West reflect their underlying Dominant Social 
Paradigm (DSP), the assumptions and goals of which do not lend themselves 
to sustainable systems (Kilbourne, McDonagh and Prothero, 1997; 
Kilbourne, Beckman and Thelen, 2002; Kilbourne, 2004).   

Questions of sustainability are questions of consumption (Stern, 2000).  
From this perspective, the challenges of sustainability lie in the antecedents 
of consumption, and the values that underlie the consumption-production 
cycle in North America and Western Europe, and increasingly in Eastern 
Europe, India and China.  From the critical perspective, the driving force of 
the system is materialism (Ger and Belk, 1996), and the expansion of these 
values worldwide through globalization will bring the unsustainability of 
market systems into stark relief. 

There are five basic dimensions of the dominant social paradigm.  The 
technological dimension refers to the pervasive view in Western society that 
most human problems are technological in nature (Rikfin 1980), and thus so 
are their solutions.  The political dimension of the DSP finds its origins in 
the political liberalism of John Locke, which suggests that acceptable 
solutions respect the rights of individuals, particularly property rights.  The 
economic dimension of the DSP begins with Adam Smith, atomized 
individualism, free markets and self-interest, today referred to as 
neo-liberalism (Stigler 2002).  In the DSP, the organization of our 
relationship with nature is at best one of stewardship, at worst one of 
dominion.  Either way, there is a clear and relevant dividing line between 
humankind and the rest of nature (Eckersley 1992).  Finally, the DSP posits 
a market-based, competitive view that human progress comes from struggle 
over the distribution of scare resources, and that solutions come from 
competition, rather than cooperation.  These five dimensions (technological, 
economic, political, organization and competition) define the realm of 
acceptable solutions to questions of sustainable production and consumption.  
Solutions that violate any tenet of the DSP will fail, unless the DSP changes. 

In this context, only radical changes in the dominant social paradigm can 
lead to sustainable consumption and production.  The critical school urges 
us to ask what sustainable consumption would look like if technology was 
not the solution to our problems, if property rights were reconsidered, if 
markets were motivated by something other than self-interest, if nature was a 
stakeholder in decision making, or if markets rewarded collaboration rather 
than competition?  In the language of the SCORE scholars, this means that 
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change must originate at the level of the landscape, rather than the niches.  
While the development school sees sustainability as a question of 
incremental change to marketing systems, the critical school looks for 
radical solutions. 

3 Sustainable Consumption 
3.1 The Developmental Perspective 

The purpose of this paper is to introduce to SCORE to the parallel 
conversation happening around the world in Macromarketing.  From the 
Developmental perspective, the focus of attention is on where sustainable 
changes can and should be initiated.  Three alternatives are discussed here. 

3.1.1 Consumer-driven sustainability 

Sustainable consumption and production can be initiated by consumers.  
Consumers vote with their euros (dollars), and marketing systems respond in 
order to compete.  Here the forces of competitive markets are harnessed to 
respond to the demands of consumers, questions for marketing and 
marketing systems revolve around how we make sustainability a demand 
factor in consumption. 

3.1.2 Producer-driven sustainability 

Producers change their behavior to increase their profits or reduce their 
costs.  They offer sustainable goods and services when they believe there is 
a demand for them, or when they can reduce their costs.  In both cases, 
sustainable production and consumption begins with the desire to establish a 
sustainable competitive advantage.  Toyota’s investment in hybrid 
technology is driven by an interest in profitability, as much as in an interest 
to save the planet. 

3.1.3 Government-driven sustainability 

In liberal democracies, governments reflect the will of the people, and act 
in ways to advance the interests and welfare of citizens, especially where 
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markets are unable to do so.  In the case of sustainability, government 
regulation or incentives advance the interests of consumers and businesses 
alike, where they are incapable of acting on their own.  For example, no 
auto manufacturer can risk raising fleet mileage standards if others do not 
follow suit.  Increases in CAFÉ standards sustain a level playing field for 
competition 

3.2 The Critical Perspective 
All of the above assumes that sustainable solutions are possible within 

the dominant social paradigm.  What if they are not? 

3.2.1 Technological Optimism 

Technological optimism is a product of Enlightenment thought beginning 
with Francis Bacon. The prevailing view of technology is that it has been the 
predominant force freeing human institutions from the vicissitudes of a 
hostile natural environment. Because it has been so successful in the past, 
people come to believe that its success can be projected into the distant 
future invoking what might be referred to as a fallacy of misplaced linearity. 
The consequence of this fallacy is the belief that what has been true of the 
past will continue to be true in the future. 

3.2.2 Political Liberalism 

The political dimension of the DSP is based on the philosophy of John 
Locke. It basic principles relating to sustainability are possessive 
individualism, private property, and limited government. Possessive 
individualism suggests that individuals are free and in possession of 
themselves. In addition, all that they attach their labor to becomes rightfully 
their property to the exclusion of all other individuals. The only legitimate 
function of government is to protect private property and enforce contracts. 
Locke was also instrumental elevating the unlimited accumulation of 
property from vice to virtue. This paved the way for the materialistic 
lifestyle that is prevalent today in developed and some developing countries.. 

3.2.3 Economic Self-Interest 

Economic liberalism began with Adam Smith who justified the role of the 
market in allocating resources most efficiently. With individual self-interest 
as the sole motivator of exchange in powerless, impersonal markets, the 
greatest good would come to society. It is for each individual to determine 
what constitutes the “good” in liberal society, and the government must 
remain neutral regarding the definition. However, economic growth has 
become equated with progress in neoliberal society and is the goal to be 
achieved in economic policy. This leads to the profligate use of resources 
that remain underpriced in market societies. How the over-use of resources 
is justified is examined in the next section. 

3.2.4 Anthropocentrism 

Anthropocentrism is the belief that humans are distinctly different from 
and superior to other forms in nature. Nonhuman nature, in this framework, 
exists to serve the interest of humans who are the principal source of value 
and meaning in nature. Through technology, nature is subdued to better 
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serve this purpose. Because liberal societies reduce progress to material 
progress, the profligate use of natural resources is virtually inevitable in 
competitive market societies. This suggests that both the public goods 
problem in economics and its related “tragedy of the commons” in the 
environmental literature converge resulting in exponentially increasing 
environmental degradation. This is accelerated even more when the 
prevailing mode of social relations for both firms and individuals is 
competition.  

3.2.5 Competition v. Collaboration 

It has been assumed since the Enlightenment and the philosophies derived 
from it that competition between entities is natural. This has been suggested 
by Adam Smith in the “propensity to truck and barter” and in the 
Westphalian model of relations between countries. It was further supported 
by both Charles Darwin in nature and Herbert Spencer in social relations. 
Competition is considered the natural force that motivates and directs free 
market economies. When conflated with the other elements of the DSP of 
Western societies, competition becomes almost exclusively for the 
accumulation of material wealth. Because the limits to accumulation have 
been eliminated, this again leads to the profligate use of resources as 
individuals in developed economies consume resources well beyond their 
real needs, and consumers in lesser developed aspire to consume beyond 
their needs (Ger and Belk 1996).  

These elements of the DSP represent antecedent conditions for the 
development of the materialistic lifestyle. Consequently, it is argued within 
the critical school of Macromarketing that it is these institutions that need to 
be addressed in the sustainability discourse. Whether this must be done 
directly through global policy or indirectly through rewards and punishments 
for individual consumers (market adjustments) is still in question. 

4 Conclusions
This paper offers two marketing systems perspectives on the challenges 

to developing sustainable consumption and production.  Macromarketing 
engages the sustainability agenda from these perspectives.  It is our hope 
that these differences in perspective resonate with SCORE scholars, and lend 
some insight into questions of importance to sustainability actions.  Several 
questions are posed, as examples.  In each case, the starting point is how 
can sustainable change be introduced into the process of consumption and 
production. 

If change is necessary for sustainable consumption and production to 
occur, is that change innovative, or must it be radical?  The developmental 
school believes that sustainable development stems from systemic 
innovation, while the critical school believes that sustainable development 
can only come from radical systemic change. 

If change is necessary for sustainable consumption and production to 
occur, where must that change come from, the landscape or the niche?  The 
developmental school allows for both, either from within the marketing 
system or external to it.  The critical school would argue that the change 
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cannot be imposed externally, but only through a fundamental change in the 
dominant social paradigm. 

If change is necessary for sustainable consumption and production to 
occur, where and how can change be introduced into the system?  The 
developmental school sees change introduced by changes in consumer 
values, competition among market actors, or government regulation.  The 
critical school sees change introduced by changing the paradigm that defines 
the relationships between market system participants. 

Finally, if change is necessary for sustainable consumption and 
production to occur, are these perspective mutually exclusive?  We believe 
no, they are not.  Sustainable consumption and production require us to 
pursue all available lines of inquiry, as we would encourage SCORE to do 
so.
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Abstract 

The sociotechnical system of print-on-paper for the dissemination of textual 
information prevails despite widespread concerns about its 
sustainability. Information technology has often been identified 
as one of the generic technologies that has the potential to 
address the unsustainability of the incumbent regime.  Yet 
innovations such as the 'electronic book' - understood as a 
diversity of IT applications providing an alternative text display 
to printed paper - have remained marginal.  According 
to sociotechnical transition theory the electronic book can be 
seen as a niche in relation to the print-on-paper regime. Based 
on a recently completed UK  ESRC project we analyse this 
niche as an emergent innovation network.   The electronic book 
is mapped as a sociotechnical network including organisations, 
users and technologies which often transgress a distinct niche 
regime divide. Patterns of niche-regime interaction are explored 
and assessed as to whether they represent a sociotechnical 
transition in progress. Social network analysis methods 
informed by network approaches to innovation theory are used 
to visually represent and analyse the niche. The analysis reveals 
different patterns of network formation of innovation journeys 
within the niche which offer markedly different durability 
potential.  On the basis of this analysis the prospects for 
promoting sustainable innovation are discussed. 
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1 Introduction:research questions 
Print-on-paper technologies still constitute the prevalent medium for 

textual communication despite concerns for their environmental implications. 
Print-on-paper is perceived as a sociotechnical system the primary function 
of which is the dissemination of textual information. According to the 
sociotechnical transitions approach innovative activity is more adequately 
analysed at the system level taking into account change across the value 
chain in both spheres of supply and demand. The societal function fulfilled 
delineates the system boundaries providing a more flexible and user-oriented 
concept of a system as opposed to technological systems identified on the 
basis of formal sectoral classifications. Through the work of 
Geels(2002,2004) sociotechnical transitions theory has been complemented 
by the Multi-level Perspective(MLP) framework : sociotechnical 
systems/regimes  are located at the meso level and represent the established 
technological and social arrangements for the fulfilment of a societal 
function. Regimes are characterised by stability allowing for incremental 
innovation. Radical innovation is usually generated in niches which act as 
incubation spaces for the emergence of technological alternatives to the 
established regime. A number of transition paths have been identified 
regarding the patterns of niche-regime interaction (Geels and Schot,2007). 

Considering the sustainability implications of technology, we adopt the 
view that the development and diffusion of radical technologies is an 
important factor in the achievement of sustainability goals. The relation 
between technological innovation and environmental sustainability is 
identified in the ecological modernisation literature (e.g. Mol and Spaargaren, 
2000) and in Freeman’s (1992) concept of a green technoeconomic paradigm. 
Technological change usually entails behavioural modification; hence the 
transitions framework helps to interpret radical systemic change as it 
includes demand and supply aspects. With regard to the print-on-paper 
regime three generic technologies have been identified that could contribute 
to sustainable innovations: biotechnology, through the development of 
genetically modified wood pulp, nanotechnology by facilitating de-inking 
processes and information technology(Steward et al.,2004). These 
technologies could provide alternatives to the established regime by 
disrupting different parts of the print-on-paper supply chain. In this case, we 
examine the role of information technology focusing on the development of 
the electronic book defined as the technologies and products that provide an 
alternative method of textual display. The electronic book is positioned as a 
niche with regard to the print-on-paper-regime. As transitions are defined as 
major transformation in the societal function of a system the question arises 
how the electronic book could help fulfil and simultaneously reconstitute the 
function of textual communication currently served by the print-on-paper 
regime. The aim of the research is to understand how the development of the 
electronic book could contribute to environmental sustainability goals. As 
expressed by Kemp and Loorbach (2003, p.4) “the challenge is to bring 
about a transition from present functional systems towards more sustainable 
systems”. 

In terms of context this research relates to the literature regarding the 
effects of digital technologies on the environment. As mentioned in Freeman 
(1992) a green technoeconomic paradigm might be emerging as a result of 
the widespread use of information technology because its applications enable 
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the reduction of energy and material use. However, the aggregate effects of 
digital technologies on the environment are ambivalent (Berkhout and Hertin, 
2004). Regarding print, it is claimed that printed documents face competitive 
pressures from more cost effective and easily retrievable information sources 
so to that effect digital information has replaced print. This substitution has 
been accompanied with a contrary trend in paper consumption: the increase 
in use of office paper as a result of the diffusion of office and home printers 
(ibid.). The dissemination of personal computers has decentralised the 
distribution of printed documents. In the traditional model documents were 
first printed and then physically distributed through a publisher. Through the 
use of networked computers documents can be distributed electronically and 
then printed on a home/office printer (Sellen and Harper, 2002). The paradox 
of increased paper usage in the workplace after the diffusion of IT has been 
documented. Paper has certain intrinsic characteristics called affordances 
that render it suitable for textual communication that have not so far been 
replicated in an electronic context (ibid.) Overall, we observe that IT has 
both substitution and generation effects with regard to paper use and its 
aggregate effect on paper consumption remains ambivalent. 

As the aim of the research concerns how the electronic book could 
contribute to sustainability goals with regard to paper consumption we 
should take into account that IT application in the area are not necessarily 
environmentally benign. Nonetheless, we focus on the potential beneficial 
effects IT could have in promoting sustainability goals. This is why we 
identify the electronic books as an innovation that constitutes an alternative 
to print as a medium for textual display and thus substitutes for paper use. In 
this context the concept of dematerialisation resulting in the replacement of 
print by digital text serves as a measure of sustainability. IT applications 
could provide sustainability applications through other means, for example 
through the rationalisation of the printing supply chain and print-on-demand 
systems, which can be viewed as incremental innovations. However, we 
limit the analysis of the electronic book as those technologies including 
electronic display since these cause further disruption to more dimensions of 
the print-on-paper regime. 

Having defined the technologies of interest the electronic book niche can 
be analysed and its potential generate sustainable innovation is discussed. 
Social network analysis methodology is used to represent and analyse the 
niche. In the beginning, we identify organisational actors and technologies 
involved in the area and note the pattern of interaction amongst them. 
Consequently, clusters of technologies and actors that define specific 
innovation areas within the niche can be identified. These clusters can help 
identify specific transitions pathways linking the niche to the incumbent 
regime. Besides clusters of innovative activity we seek to identify actors that 
occupy positions of higher influence within the niche and could thus 
promote or inhibit specific versions of electronic book technology. A further 
question arising is which technological ventures are closer to market stage 
and finally the potential these innovations have to substitute for paper. 
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2 Methodological choices: transitions as a process of 
innovation network reconfiguration 

Research in sociotechnical transitions has focused on historical examples 
of sociotechnical change in diverse areas such as transportation, public 
health and factory production systems (references). Because of the 
timeframe selected, the methodological approach adopted was termed as 
“constructive social history” and it relied on the use of historical studies on 
the same topics. Although the transitions approach has strengths in 
identifying the embedded nature of technology and reconfiguration of 
sociotechnical relation required for radical technologies, it may not be 
directly adaptable for the study of prospective transitions.  The related area 
of strategic niche management is forward looking but it has a normative bias 
as it seeks to identify suitable policies for the promotion of sustainable 
technologies that could lead to regime change. Hence, one has to consider a 
suitable methodological approach to examine niche formation and patterns 
of niche regime interaction and assess whether we observe a sociotechnical 
transition in progress. It is acknowledged that the study of “innovation in the 
making” requires a different methodological approach from the study of 
historical innovation (Akrich et al., 2002). 

The limitations of the sociotechnical transition framework in the study of 
prospective sustainable innovation can be addressed by focusing on the 
sociotechnical networks underlying niches and regimes. Thus, we interpret 
niches as emergent innovation networks combining network approaches to 
innovation and Social Network Analysis methodology. Descriptions of 
sociotechnical systems have emphasised the heterogeneity of actors and 
resources involved in their maintenance. However the graphic representation 
of sociotechnical transitions has tended to be formulaic depicting 
interactions between niche, regime and landscape levels and the relation 
between pre-defined dimensions of the sociotechnical regime. In order to 
understand attempted transitions in progress there is a need for a more 
detailed representation of innovative activity at the niche level including the 
links between individual actors and social network analysis can provide 
relevant tools. 

The increasing recognition of the importance of social interaction 
through networks for innovation, has attracted our interested in applying 
SNA methods. It is usually sociological approaches to innovation that have 
explored a network perspective rather than economic approaches (Steward et 
al., 2004) but these approaches vary in the definition of network concepts 
and in methodological inquiry. Although the term network refers both to a 
method and to a phenomenon, some researchers have emphasised the 
methodological over the theoretical aspect of (Jones et al., 1998). The need 
to inform methods with theory has been identified as one of the key concerns 
in network research (Rogers, 1987). Hence, we provide theoretical 
justification for adopting a network approach to sociotechnical transitions. 

Rogers (1983) in studies of diffusion has addressed the role of 
communication networks for the dissemination of innovation across 
organisations. The concepts of homophily and heterophily in communication 
networks are introduced to illustrate how the characteristics of a network 
affect the potential for the interorganisational diffusion of innovation. 
Homophilous networks are comprised of individuals that share common 
attributes, so communication is more likely to be effective in this context. 
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Communication among dissimilar individuals in heterophilous networks is 
rarer but it may be crucial for the diffusion of innovation as it can create 
bridges between network clusters. Therefore the degree of actor 
heterogeneity is important in evaluating the potential of innovation networks. 

The concept of innovation networks emerges through the tension 
between two views regarding the sources of innovation: innovations either 
appear to result as isolated expressions of individual ability and 
entrepreneurship or, more realistically, emerge within a community of actors 
and are embedded in the development of a broader technoeconomic system 
(Green et al., 1999). A network approach is adopted when the community 
aspect of innovation are emphasised over the technical or economic aspects. 
Collaborative arrangements for innovation have been widely studied though 
not always viewed through network concepts (ibid.).The contribution of a 
network approach in innovation research is that it fosters connection 
between disciplines and helps overcome the artificial division between the 
economic unit and its environment (Clark, 1987 in Jones et al., 1998). 

The comprehension of actors’ agency is central in justifying the 
introduction of social network analysis in innovation studies. The role of the 
individual business actor attracts the interest of transition studies. Although 
transition research has been criticised of functionalism, recent work has 
clarified the interaction of individual actors with social context, explaining 
through the principle of structuration how actors have the potential to 
exercise agency (Geels, 2004, Geels and Schot, 2007). However, the 
conventional distinction between agency, exercised by individual actors and 
structure, representing the sociotechnical system context remains. In SNA, 
the difference between structural and relational approaches reflects whether 
emphasis is placed on global networks structure or on individual actors/pairs 
of actors (Mizruchi and Galaskiewicz, 1993).In its beginnings, SNA sought 
to distinguish itself from “a sociology that decontextualised the individual” 
(Galaskiewicz and Wasserman,1993 p.4); instead, it focused on relationships 
between actors and between social positions(ibid.) Yet, the distinction 
between micro/macro level, individual actors and global structure is 
implicitly maintained, with social relationships acting as constraints and 
opportunities for action. 

Although we apply SNA techniques in the depiction of niches as 
emergent networks, our understanding of agency does not adopt a strict 
dichotomy between agency and structure. Instead following from actor-
network theory and the concept of distributed and embedded agency (Ragud 
and Karn e, 2003) we attempt to avoid assumption of autonomous agents 
constrained by social context. In addition we seek to avoid a structural 
approach to innovation networks in which case position is determinant of an 
actor’s influence. 

Garud and Karn e(2003) argue that technological/ entrepreneurial 
agency is distributed among actors each of whom can mobilise a unique set 
of skills knowledge and resources to take an innovative idea towards 
commercialisation. Therefore, agency is distributed as any technological 
path requires the involvement of a number of actors to develop. This 
approach is consistent with Schumpeter’s conceptualisation of technology as 
“the making of new combinations”. Technological agency becomes 
embedded as a technological path is shaped through the actors’ accumulated 
inputs,any future innovative attempts are influenced by it (ibid.). However it 
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is the distributed nature of agency that is more relevant to our understanding 
of network approaches. 

Actor-network theory refers to the “radical indeterminacy of the actor” 
(Callon, 1998) to indicate that actors are not fixed pre-existing entities but 
that their ontology is configured though their participation in a network.  In 
order to address the problems of co-ordination and social order, social theory 
usually assumes the existence of autonomous agents equipped with the 
social relationships necessary to equip their action with those of other agents. 
However, the notion of actors’ dependence on their environment should be 
taken as a starting point. Actors are already embedded in their environment 
and that makes co-ordination possible, the idea of autonomous agents 
sufficient in themselves cannot address the problem of co-ordination 
(ibid).Hence, actor and network are aspects of the same phenomenon. Latour 
(2005) defines an actor as someone who is made to act by many others; 
actors neither act alone nor are they the sources of action. 

An additional contribution of actor network theory is that action cannot 
be separated from its resources. Unlike in social capital theory, relations 
cannot be seen as actors’ assets (Callon, 1998). Contrary to structural 
analysis an actor’s position does not determine their strategies; rather one 
could say that position is an achievement of the actors: actors are not mere 
place-holders.  Relations cannot be seen as resources because they have to be 
continuously maintained, according to ANT there is no fixed group only 
group formation (Latour, 2005). 



Conclusions

3 Research Design and Data Collection 
The electronic book niche was represented visually and then analysed as 

an emergent innovation network. As it was clarified the use of SNA 
techniques does not equate with structural analysis rather it is adopted 
because of the correspondence between innovation theory on networks and 
SNA tools. In other words, SNA provides the methodological techniques to 
address questions relating to the capacity of a network to generate and 
disseminate innovation. 

The primary question is to identify actors belonging to the innovation 
network. Therefore, a methodological problem arises which concerns the 
setting of network boundaries. Unlike systems, networks are in principle 
unbounded, yet it is necessary to specify limits for analytical purposes 
(Conway and Steward, 1998). The total network of society is defined as a set 
of linkages that extends within and beyond the confines of any community 
or organisation (Mitchell, 1969 cited in Conway and Steward,1998),Through 
the process of network abstraction the researcher has to select aspect of the 
total network to study, termed partial networks(ibid.). First one has to decide 
the rules of inclusion in the network or as termed by Laumann et al. “the 
definitional focus” (in Conway and Steward, 1998). This is similar to the 
common question in actor-network theory regarding the definition of an 
actor. The definition of actors in this case is empirical, not based on 
ontological characteristics (Callon, 1992).  

There are three set of components that can define a definitional focus: 
actors, relations and activities. When the definitional focus is based on actors 
the inclusion rule is the possession of a specific attribute, hence the resulting 
network is termed attribute. When the rules of inclusion are based on the 
actors’ participation in a specified exchange the result is a transaction 
network. Finally when the inclusion rules are based in the participation in a 
specific event or activity the networks are termed action sets. 

In order to identify the networks in the e-book niche we have applied a 
mixed two-stage approach which is more consistent with an action set 
defined by areas of technological activity. As mentioned in the introduction 
we perceive the electronic book as an assemblage of technologies that 
provide an alternative to print-on-paper based communication for the 
purposes of textual dissemination and specifically textual display. Hence, an 
electronic book can be perceived as a modular technological product as it 
requires the co-ordination of software and hardware technologies in order to 
manage and display digital content. Therefore at the first stage of research 
we had to identify specific technological areas related to the electronic book.  
We initially conducted a literature review on the electronic book and related 
topics, such as electronic paper and digital publishing. The literature search 
was conducted using academic databases and most of the sources were 
information technology and library management publications, including both 
peer-reviewed articles and communication material. The fact that most 
sources were from the areas of IT and library managements reflects the fact 
that within the academic world the topic has been mostly studied through the 
perspective of practitioners in these areas. Some of the material provided an 
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overview of available technologies/products and issues affecting the so-
called e-book industry, while some referred to specific ventures or industry 
aspects. The purpose of using this literature review was to identify relational 
information about the actors. Hence it was possible to formulate a list of e-
book actors, identify sub-areas of technological and business activity and 
have a primary indication of the issues that are important in future 
developments. 

At the secondary stage a general web search was undertaken relating to 
the actors that have already been identified in the first stage. Additional 
actors were identified which had linkages with the already identified actors. 
The range of the search was thus expanded. The reason that the first stage of 
the search was limited to academic sources was that at the time our 
information on technological activities was limited; hence we preferred to 
use sources that could also provide a more reliable analysis. If we had 
initially conducted a general web based research it would have been more 
difficult to classify the data and ensure their reliability. However, by 
acquainting with the topic through search on academic material we were in 
the position to conduct a more precise general research at the second stage. 
The general web search allowed for the inclusion of up-to-date information. 

We have mentioned that actor status is granted empirically. Also the 
innovation network described is a sociotechnical network considering that 
transitions are a process that incorporates technological and social change. 
The list of actors identifies includes organisations and technologies/products. 
Both are recognised as exercising agency in their own right. Following the 
second principle of symmetry in actor-network theory (Callon, 1986) we 
attempt to treat humans and non-humans symmetrically. Discussion on 
innovation networks has usually concerned formal and informal linkages 
between organisations. Therefore participation to a network was restricted to 
human actors. We incorporate technological artefacts as network actors in 
order to avoid the dichotomy between the domains of technology and society. 
Actor-network theorists are not the only ones to consider the possibility of 
granting agency to non-humans, though they have been more influential 
(Ashmore et al., 1994). Through processes such as scripting technologies can 
acquire a momentum of their own.  

Subsequently we had to develop a method of data input so that both 
organisation and technologies and their relations could be incorporated in the 
same graph. Cambrosio et al. (2004) argue that Social Network analysis is 
unsuitable for the task of mapping sociotechnical networks because 
technology or science cannot be reduced to social relation. Still, although 
SNA was initially developed for the study of interpersonal networks, as a 
methodology it is not limited to this type of data. To be precise, SNA studies 
pairs of individuals (dyadic attributes); social relations are only one type of 
dyadic attributes (Borgatti and Everett, 1999). Therefore, we can use SNA to 
represent a heterogeneous network of sociotechnical relations. 

Once the list of actor was collected, a matrix was formed as a primary 
step to creating a visual representation of the network. We chose to codify 
the network as 1-mode (square) correlation matrix. That means that it is 
theoretically possible for each actor to be connected to anybody else. 
Alternatively, we could have divided the data into two modes, organisation 
and technologies. The limitation would be that in that case it is not possible 
to record linkages between actors in the same mode. Instead actors could 
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only be linked through a technology and vice versa. The 1-mode matrix thus 
provides greater flexibility in coding the data. Also, by keeping all data in 
the same mode we remain consistent with the principle of symmetrical 
treatment. The network amounts to 92 actors so an 92x92 matrix was formed. 
The relations between the actors had to be coded into the matrix cell. 

Similar to the heterogeneity of the actors the relations are also 
heterogeneous however for the purposes of simplicity the resulting matrix is 
binary. Therefore it either indicates absence or existence of a relation 
between actors. The relations are reciprocal so if actor A relates to actor B 
the reverse applies as well. The types of relation represented could not be 
otherwise quantified as they emerge from qualitative data in the literature 
review. According to the actors included we can categorise three types of 
linkages:

1. Relations between organisations: these usually include formally 
specified equity relations such as mergers and acquisition and non 
equity relations such as joint venture, client-supplier relations or 
membership of industry associations. 

2. Relations between technologies and /or artefacts: technological 
compatibility or interoperability between software. Also, 
considering the electronic book as a modular technology these 
relations may signify that a technology is incorporated into a product. 

3. Relations between technologies/artefacts and organisation: the 
technology is developed or funded by the organisation; alternatively 
the organisation utilises the technology. 

We have avoided classifying the linkages according to importance 
because of the qualitative nature of the data. However, all linkages listed 
indicate a level of connection that is indicative of business strategies. Also, 
the data reflect a period of the last decade therefore some of the linkages are 
now defunct however, they are listed in the network to understand its 
evolution.  

The 1-mode affiliation matrix was initially created in Excel and then 
imported into Ucinet 6 1 , a dedicated network analysis software package.  
The accompanying NetDraw package was used to visualise the data. Besides 
relational data, data were also collected on actors’ attributes regarding the 
type of organisation(technologies products were treated as one type) and the 
principal area of technological activity they belong in. The literature search 
has proved useful in identifying technological areas besides individual actors. 
Ucinet and NetDraw analytic techniques were used to analyse the graphs. In 
the following section we present and discuss the resulting network map. 

1 Borgatti,SP, MG Everett and LC Freeman 2002. Ucinet 6 for Windows: Software for Social 
network Analysis Harvard: Analytic Technologies 
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4  The electronic book niche presented as an emergent 
network

Figure 1: the sociotechnical network of the electronic book 



Conclusions

The above diagram  represents the visual representation of the network. 
The network map was created in NetDraw and the nodes representing actors 
are positioned according to the spring embedding layout. This is an 
algorithm that defines the distances between nodes on the basis of similarity 
between their overall patterns of linkages to other network actors; hence 
actors that are located in the same area of the network are more likely to 
connect with the same actors. As a result of this spatial configuration actors 
that are located in the periphery of the network are less well connected with 
the overall network than those situated towards the centre. As we shall, the 
spring-embedding algorithm can help identify clusters of innovative activity 
seeing that actors that are positions near one another tend to connect to the 
same actors hence considering that innovation is a collaborative process they 
are more likely to be engaged in similar activities. Spring embedding thus 
positions the actors according to measure of structural equivalence; actors 
with similar relational patterns tend to group in the same areas. 

Actor attributes are combined in the network and when combined with 
network characteristics they contribute to the interpretation of the network. 
The shape of the nodes specifies the type of the actors. Technologies 
artefacts are represented as a triangle. Business is illustrated as a circle and 
academic organisations as a diamond. The box shape represents business 
associations. Hence, we can notice how organisations of various types and 
technologies are related. 

The principal area of technological activity an actor is involved in is 
represented by the colour of the node. Yellow nodes represent 
organisations/technologies primarily involved in the electronics sector. 
Dedicated e-book reader devices are listed as technologies in this category. 
The blue nodes represent actors involved in display technology. In a sense, 
display technology could be seen as a division of the electronics sector; 
however we have listed these actors in a separate category as the 
development of improved display technology is identifies as a fundamental 
factor in the development of electronic books. The red actors are those 
involved in software technology. Relevant software in the electronic book 
network includes e-book creating and e-book reader software. The purple 
actors are content providers. This category includes traditional booksellers 
such as Barnes&Noble (now withdrawn from the network), electronic 
booksellers such as Amazon and digital content providers such as 
NetLibrary which specialises in marketing digital books to an 
academic/institutional market. There are also some publishers listed in the 
network as green nodes. So far these include mainly electronic publishers 
although some conventional publishers have shown interest in diversifying 
into the electronic book market. However, they are not listed in this network 
as this includes only those actors that have indicated active involvement in 
the electronic book market. We shall consider in the discussion of the 
network what reasons are inhibiting traditional publishers to actively develop 
electronic publishing activities. Finally, the purple nodes signify those actors 
involved in the Digital Right Management area. Digital Rights Management 
(DRM) software is meant to ensure to protect copyright in digital publishing 
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by ensuring that documents transfer is secure and that unauthorised usage of 
digital content is avoided. Although DRM can be viewed as a software 
technology it is influenced by legal issues, inevitably any DRM solution 
cannot be purely technical. 

We observe that the network consists of a variety of actors in diverse area 
of activity. We have identified each actor’s principal area of activity in order 
to select node colour. However, the boundaries between technological areas 
are not absolute, for example there is an overlap in the technological 
competencies of actors specialising in display technology and those in the 
electronics sector. Therefore, it is inferred that in order for the electronic 
book to emerge as a feasible innovation a number of distinct issues has to be 
addressed with regard to software and hardware innovation, therefore 
resources related to these different areas have to be co-ordinated. There is 
the strategic option for organisations to develop most of these resources 
internally, or access them through collaborative arrangements or market 
relations. Some organisations are involved in more than one area trying to 
develop an integrated product and provide services across the digital supply 
chain. The example of Gemstar International was one such venture as this 
content delivery corporation acquired two firms that had developed e-book 
readers, however, this attempt did not come to fruition. Other firms such as 
those involved in the area of Digital Rights Management are usually 
specialised in one area and their strategy is to provide services to content 
providers and device manufacturers.  

4.1 Cluster analysis 
Dividing the network into clusters is usually effective way to understand 

the patterns of innovative activity. Different technological paths may 
develop within an emergent network and identifying network clusters can 
help us understand what paths are generated within the overall network and 
which might prove more fruitful. Faction analysis was applied to divide the 
network into four clusters. The isolate actors comprise a fifth cluster. Faction 
analysis defines the network subgroups on the basis that the linkages 
between actors in a subgroup are denser than those between actors in 
different subgroups. The diagram below indicates network clusters. The size 
of the nodes illustrates centrality as will be discussed in the following 
section.
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Figure 2: Cluster and centrality 

The blue cluster includes the isolate actors that have been identified in 
the literature review; however no connection was indicated between them 
and any other networks actors. Subsequent research might establish whether 
these actors have established any linkages or whether they are no longer 
active in the area. 

The grey cluster mainly included the activities of Gemstar International 
which as we mentioned has now withdrawn from the area. However, 
managers involved in these ventures have recently set up Ebook 
technologies. DRM firms Intertrust and Metatrust  Utility are also part of the 
grey cluster and they provide a bridge between the purple and green cluster. 

The purple cluster mainly includes the electronic book related endeavour 
originating from Microsoft, Xerox and Palm. Microsoft’s involvement in the 
area includes DRM activities, reader software designed for electronic books 
and the Windows CE operating system for handheld devices. These 
handheld devices are not dedicated e-book readers but they have e-book 
reading capabilities. Therefore, we notice that the electronic book does not 
necessarily entail the use of dedicated advices.  A similar observation applies 
to the Palm Pilot devices. Content Guard, a Xerox -Microsoft joint venture 
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develops one of the more widely used DRM solutions, eXtensible Rights 
Management Language. Attempts by Xerox to develop display technologies 
under its subsidiary Gyricon has not proved effective, as we observe that is 
not connected with any end products. Gyricon has now refocused its 
activities towards technologies facilitating paper reuse. 

The red cluster comprises mainly the activities of Adobe, some smaller 
integrated ventures such as Franklin Ebookman and Cybook and the Open 
EBook Forum which is the main industry association. Adobe develops a 
variety of software programmes regarding reader software and DRM. Their 
ebook related activities are mostly based on a distribution model involving 
personal computers rather than dedicated devices. The Open Ebook Forum, 
which occupies a central position in the network graph, is the industry 
association attempting to establish standard formats for ebook readers and 
DRM. The establishment of industry standards is considered fundamental in 
the diffusion of electronic books as it would enable interoperability between 
devices and digital content would not be locked into specific reader devices. 
Such a system would enable publishers to engage in the digital content 
market. Also, it would be likely to increase consumer confidence in the 
technology. 

Finally the green cluster includes the ventures originating for Philips, 
Sony and Amazon. Sony has developed three version of an eBook reader. 
The last two Sony Librie and Sony Reader incorporate E Ink technology 
developed by the E Ink Project. The Iliad device developed by Philips and 
Kindle, recently launched by Amazon, also apply the same display 
technology. Therefore, we could argue that E Ink is emerging as a dominant 
actor with regard to display technology. Philips also funds electronic paper 
firm Polymer Vision. The launch of Kindle by what is mainly a content 
provider firm has attracted industry attention. Amazon had formerly invested 
in the Mobi Pocket Reader so its interest in the area has been manifested. 

On the basis of the cluster analysis we can conclude that diverse 
strategies are pursued by actors either emphasising an electronic book model 
focused on dedicated devices or considering solutions that could incorporate 
electronic books in the personal computer. 

4.2  Centrality analysis and boundary spanning 
Because of their positioning certain actors have the ability to connect 

areas of the network, hence their role in the diffusion of innovative ideas is 
more pronounced. The importance of boundary spanning activity in 
innovation networks has been documented in diffusion studies. We selected 
betweeness centrality as the network measure that can act as an adequate 
indicator regarding which actors occupy boundary-spanning positions. 
Betweeness is a medial measure of centrality. Freeman’s betweeness 
centrality assesses the number of geodesic paths that go through a given 
node. A geodesic path is the shortest distance between nodes. So betweeness 
centrality assesses the number of times that any actor needs a given actor in 
order to reach any other actor (Borgatti and Everett, 2006).Hence, 
betweeness centrality calculates an actors’ role in connecting others hence it 
is more relevant that radial measures of centrality that assess how many 
paths originate rather than go through and actor in evaluating boundary 
spanning activity.  
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In the second graph betweeness centrality is illustrated as the size of 
nodes. The actor with the highest centrality is the Open Ebook Forum. This 
is not unexpected since being an industry association allows this 
organisation to connect to a variety of actors. It can act as mediator between 
actors involved in different ventures in an attempt to define electronic book 
standards. Other actors with relative high centrality such as Microsoft, 
Adobe and Sony have been identifies through their role in the network 
clusters. However, the centrality analysis did not indicate large deviation 
among actors. With the exception of the Open Ebook Forum no specific 
actors emerges as dominant. Among commercial actors the network remains 
diverse.

5  Conclusion 
We have provided an alternative method of representing niches as 

emergent innovation networks. This way a methodology for the study of 
prospective transitions is developed. Observing the electronic book 
innovation network we identify the importance of co-ordination between a 
heterogeneous set of organisational actors and technologies in order to 
generate innovation. We refer to co-ordination rather than collaboration 
because collaborative arrangements for innovation are only one way for 
actors to link in a sociotehnical network.  Alternative electronic book 
ventures are identified which illustrated that niche actors have different 
interpretations on what the electronic book constitutes. The innovation 
network presented represented the electronic book niche and some niche 
pathways were identified. In order to assess potential for sociotechnical 
transitions linkages between niche and regime actors need to be examined. 
At this stage the network only includes few actors form the incumbent 
regime however many organisations dominant in information technology 
and consumer electronics are present. This could lead to a perception of the 
ebook as also being a niche in the area of consumer electronics rather than in 
the print-on-paper sociotechnical regime. 

Sustainability issues were not explicitly raised by network actors. 
However, pronounced effort to achieve sustainability goals may not be 
required to do so. Although the motivations for the development of 
electronic book may be mostly commercial, its application could still bring 
sustainability benefits in reducing paper use. 
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1 Introduction 
 
Beginning with the start of the industrial revolution, a new value system 

has come to quickly dominate the way in which many living in  developed 
countries have come to view the world and their place in it. The morals, 
values and priorities of this new value system are not only antithetical to the 
traditional values taught by the world's religions but they have also proven 
themselves to be perhaps the greatest threat to our natural environment.  

 
Attempting to mitigate or counteract the effects and influence of this new 

value system may require, among myriad of other actions, an alliance 
between environmental advocates who are fighting an uphill battle to 
promote sustainable consumption principles within a pro-growth dependent 
global economic environment, and followers of traditional religious 
communities who are finding their core values and principles increasingly 
marginalized against the rise of this new global faith. Given these 
circumstances, the catalyzing force behind this partnership may simply be a 
matter of necessity for both communities if either hopes to make any real 
progress against it.  

 
The objectives of this paper are twofold. First, it will attempt to provide a 

very brief overview of this new value system as viewed from the perspective 
of a growing number of religious scholars. And second, it will attempt to 
present a rationale as to why a dialogue needs to begin to take place between 
the sustainable consumption and traditional religious communities in order 
to successfully challenge a common threat.  

 
The method of review for this paper is focused on a select number of 

academic articles published within religious journals in North America that 
focus on consumption and “the market as a religion” as their main subject 
matter. Other sources such as conventional books, magazine articles and 
online publications from academic sources have also been used. 
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2 Consumption and Happiness  

 While it is true that consumption does not always lead to happiness, our 
attempt to try to achieve happiness through consumption remains one of the 
strongest motivating factors driving consumption patterns worldwide. Of 
course, it is true that every person on the planet must consume to survive. 
Everyone needs food, clothing, and shelter. But, it is the type and degree of 
consumption long practiced in the developed world—which is quickly 
spreading to the developing world—that has brought our planet to the brink 
of its current environmental crisis. This crisis figures only to get worse as 
extremely populous developing countries enter the fight against developed 
countries to claim their right to consume vast amounts of resources.  

 To argue that there aren't enough renewable and non-renewable resources 
to meet these insatiable demands without significantly effecting the quality 
of life and survival of future generations is no longer in question. Most of the 
world is aware of the tragic consequences that belie our consumption 
patterns. Yet, unsustainable levels of consumption still continues to increase 
with no immediate signs of slowing down. 

 However, what may also be vaguely understood is the real cause driving 
this environmental crisis. We know the symptoms of the problem—we can 
understand and measure it in terms of temperature rise, violent weather 
conditions, resource depletion, biodiversity loss, maldistribution of wealth, 
and waste of precious resources. But, what many perhaps still do not see is 
how all these tragic results are more or less the inevitable outcome of a new 
type of value system that is increasingly being practiced around the world 
with acute religious devotion. In other words, our current ecological crisis is 
as much a crisis involving the issue of faith and what we choose to believe in, 
as much as it is about the exploitation of resources and its after effects. 

3 The Rise of a New “Religion” of the Market 

According to the Merriam-Webster dictionary, “religion” is defined as 
the “commitment or devotion to religious faith or observance: a personal set 
or institutionalized system of religious attitudes, beliefs, and practices:  a 
cause, principle, or system of beliefs held to with ardor and faith.” 1

Whether one believes in the existence of a universal God, a mysterious 
universal energy or many divine beings governing and influencing the affairs 
of the universe, each religious tradition provides its followers with two basic 
duties: (1) It provides a unique understanding of the way the world works 
and; (2) it offers guidance as to how they should act in it.2 This functional 

                                                     
1 Merriam-Webster (2007-2008), Online Dictionary, available at: http://www.m-

w.com/dictionary/Religion
2 Loy, D.R. (1997). The Religion of the Market. Journal of the American Academy of 

Religion, p.275 
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definition of religion is as applicable to Christianity, Islam and Buddhism as 
it is for Judaism, Hinduism and Taoism. All religions do these two things.  

Yet, a troubling debate has arisen during the last decade among religious 
scholars that this functional definition of religion can also be applied to a 
new type of global secular faith that has risen to unparalleled  prominence 
during the last 150 years. In an article published in the Journal of the 
American Academy of Religion, Harold Coward wrote that “...when a 
functional definition of religion is adopted, the global market economy is 
seen to be the most powerful contemporary world religion... (The) market 
economy is rapidly binding all corners of the globe tightly together into a 
common worldview with "consumerism" as its dominant value-system. This 
new world religion threatens to overwhelm both the value-systems of the 
traditional religions and the environment that sustains us. If the global 
market economy is a powerful new religion, then Economics functions as its 
Theology.”3

On the face of it, it may seem absurd to label “The Market” as a religion, 
especially in comparison to the world's traditional religions whose rich 
histories, institutions and theologies have long molded and heavily 
influenced the way in which people have lived their lives for thousands of 
years. But, if we are to step back and judge the market for what it is instead 
of how we commonly see it, it then does become possible to see it in a new 
light. Whether or not we call the market a religion is not of critical 
importance. What is important is the recognition that a whole new global 
value system has indeed reshaped our views and values to such a degree that 
it has essentially replaced the role traditional religious systems have played 
for centuries.  

 Even to those who prefer to call themselves 'religious,” the way in which 
we functionally see and interact with the world, and even with one another, 
is now predominately viewed through the values and priorities of this new 
global faith than by the values and priorities espoused by traditional religions. 
In many respects, the very goals/objectives we aim to achieve and the ways 
we have come to define success in life has increasingly adopted a market-
orientation rather than a religious/spiritual one. Practically speaking, we can 
say that this new worldview has provided a new understanding of how the 
world works (via economics) and it has told us how we are to act in it (as 
consumers).

In an article published on the subject, Harvard Divinity professor Harvey 
Cox wrote, “Discovering the theology of The Market made me begin to 
think in a different way about the conflict among religions. Violence 
between Catholics and Protestants in Ulster or Hindus and Muslims in India 
often dominates the headlines. But I have come to wonder whether the real 
clash of religions (or even of civilizations) may be going unnoticed. I am 
beginning to think that for all the religions of the world, however they may 

                                                     
3 Coward, H. (1997). New Theology on Population, Consumption, and Ecology. Journal of 

the American Academy of Religion, p. 267 
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differ from one another, the religion of The Market has become the most 
formidable rival, the more so because it is rarely recognized as a religion.”4

That many living in developed countries view themselves as non-
religious (particularly in Europe) may be a misnomer in light of this 
functionalist understanding. It may not be the case at all that people living 
today aren't any less religious than people living 1000 years ago. The only 
real difference may be that people of today have replaced one type of value-
system for another and simply chosen to call it by another name.  

4 Common Characteristics Between Economics and 
Religion

On the face of it, the number of similarities shared by economics and 
religion are certainly intriguing. Both “theologies” are concerned with how 
things work. Both are concerned with how things should be and what ways 
of living/doing are best. And, both are preoccupied with trying to determine 
what is the “right” thing to do—even though what is “right” differs 
drastically from one another. (In economics, a “right” course of action is 
deemed to be what's most cost-effective. While for traditional religious 
systems, what is “right” is intimately tied to moral responsibility and leading 
to the greater good.)  

We know with certainty that both belief/value systems have multitudes of 
committed followers who are religiously devoted to its cause and believe 
with absolute conviction that its principles and invisible guidance will lead 
humans to happiness. Through the market, happiness can be obtained 
through material gain, while in traditional religious systems happiness is 
achieved through the less the glamourous work of personal and spiritual 
development. However, the effects of trying to achieve either vision of 
happiness not only produces very different results but also produces different 
degrees of impact on our planet as well.  

An even more fascinating common characteristic between the two is that 
both religion and economics talk about the need to operate in harmony with 
a mysterious guiding force—the so-called “invisible hand” that operates 
within the market, and what many simply call “God” operating in our lives 
and throughout the universe. With the market there is the belief that 
misguided human intervention (i.e. governmental regulation) is the 
obstructive element keeping the market operating at its full potential. Among 
its most fervent supporters, there is the fundamental belief that “the market” 
knows what's best and can solve all problems. All that's needed is for each 
person to maximize their self-interests and then we liberate the market so 
that the invisible hand can work its magic. For traditional religions, the 
opposing belief is not much different. Within them there is the also 
fundamental belief that God or some mysterious force guiding the universe 
knows what's best for human kind and all we need to do is keep our greed, 

                                                     
4 Cox, H. (1999). The Market as God: Living in the new dispensation. The Atlantic Monthly. 

Electronic edition available at: http://www.theatlantic.com/issues/99mar/marketgod.htm
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fear and doubt in check and the unimportant distractions in daily lives from 
getting in the way of its divine guidance. In other words, both systems 
operate on what we classically define as faith. We believe that our 
investment in their principles will lead us to happiness even if the results tell 
us something different.  

5 A Competing Vision of Happiness 

If the religion of the market is the fastest growing so-called religion in 
the world, then we are certainly witnessing how passionately entire nations 
are embracing this new faith as it literally transforms fast-growing 
developing countries like China, Russia, and India. Within these countries 
we are witnessing this new theology sweep across nations at a pace that is 
unlike anything our world has witnessed since perhaps the last founding of a 
major religious tradition (Islam) some 1300 years ago. But, perhaps what has 
made the religion of the market such a powerful force in our world today 
may be due to the fact that it offers of a competing vision of human 
happiness that is immediate, momentarily satisfying and relatively easy to 
obtain.

Whether or not we accept that economists have become the religion of 
the market's new theologians, it is certainly less of a stretch to accept that 
marketers and advertisers have certainly successfully fulfilled their role as its 
priests. With increasing sophistication marketers and advertisers have been 
tremendously successful in selling the market's promise of happiness 
through consumption over the last century. Regardless of the product or 
service, the same underlying message is ubiquitously and effectively 
repeated over and over in nearly every magazine, television, newspaper, bus 
stop, sports arena, product package, billboard, taxi, you-name-it: Consume 
this product and you'll be happy.  

Perhaps what has made this pitch all the more appealing and addictive is 
its simplicity to both understand and implement. All that's needed to turn the 
market's promise of happiness into reality is money. Nothing more. Which 
also may explain why the entrenched belief that “more money equals greater 
happiness” has become so strongly ingrained inside us. The desire to earn 
more money continues to grow even after our own experience and countless 
studies have shown how the link between income and happiness diminishes 
after a certain level of income has been obtained.5

                                                     
5 The Association for Psychological Science reported in one of its publications that while 

“there is a strong correlation between the wealth of nations and the average happiness found 
in them...there is a leveling off of well-being after nations reach a per-capita income in the 
$12,000 range.” Another recent study at Princeton University showed that...“people with 
higher incomes devote relatively more of their time to work, shopping, childcare and other 
"obligatory" activities...(and) spend less time on "passive leisure" activities such as 
socializing or watching television, which the respondents viewed as more enjoyable..." 
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 Yet, as noted from a recent study conducted by scholars at Princeton 
University, “despite the weak relationship between income and global life 
satisfaction or experienced happiness, many people (remain) highly 
motivated to increase their income..."”6 While science will continue to dispel 
the myth between money and happiness, the power of the market remains so 
strong that our overall commitment to its promise does not appear to be in 
any danger from the contradiction. 

The religious scholar whom many regard as perhaps the most famous scholar 
to write on the subject of the market as a religion, David Loy, wrote that...“If 
we are not blinded by the distinction usually made between secular and 
sacred, we can see that (it) promises another kind of salvation, i.e., another 
way to solve our unhappiness. Insofar as this strikes at the heart of the truly 
religious perspective—which offers an alternative explanation for our 
inability to be happy and a very different path to become happy—religions 
are not fulfilling their responsibility if they ignore this religious dimension of 
capitalism, if they do not emphasize that this seduction is deceptive, because 
this solution to our unhappiness leads only to greater dissatisfaction.” 7

Whether we look at it from a sociological, environmental, psychological or 
even economic point of view, the results indicate that this deceptive path to 
happiness has become perhaps the most dangerous pursuit mankind has ever 
embarked upon because of the threat it poses to our survival.  

Despite all the wealth and standards of living achieved by many of the 
richest nations, one lesson is also true: enough is never enough. As more of 
the earth's resources are being extracted and transformed into energy and 
material goods at a pace exceeding the earth's regenerative and absorption 
capacities, the amount of waste also being generated and literally dumped 
into the atmosphere, rivers, oceans, and soil is also occurring at a pace that 
has never been witnessed before. Unfortunately, this insatiable appetite “for 
more” shows no signs of diminishing. 

As Loy writes; “From a religious perspective the problem with market 
capitalism and its values is twofold: greed and delusion...Religious 
understandings of the world have tended to perceive greed as natural to some 
extent; yet rather than liberate it, they have seen a need to control it...The 
spiritual problem with greed—both the greed for profit and the greed to 
consume—is due not only to the consequent maldistribution of worldly 
goods (although a more equitable distribution is, of course, essential), or to 
its effect on the biosphere, but even more fundamentally because greed is 
based on a delusion: the delusion that happiness is to be found this way. 
Trying to find fulfillment through profit, or by making consumption the 
meaning of one's life, amounts to idolatry, i.e., a demonic perversion of true 
religion; and any religious institution that makes its peace with the priority 
of such market values does not deserve the name of genuine religion.”8

                                                     
6   Quiñones, E. (2006). Link between income and happiness is mainly an illusion. News @ 
Princeton. Princeton University. Electronic edition available at: 
http://www.princeton.edu/main/news/archive/S15/15/09S18/index.xml?section=topstories
7 Loy, p.278 
8 Ibid., p.286 



An Unlikely Alliance: Religious Institutions as a Necessary Partner 
in Promoting Sustainble Consumption 

6 An Unlikely Alliance 

There is an old biblical and islamic proverb that says something to the 
effect that “the enemy of my enemy is now my friend”. The phrase speaks to 
one of the oldest lessons in politics and warfare—the necessity for opposing 
parties to unite to defeat a common threat. Given the degree of influence the 
religion of the market and its powerful supporters continue to exert within 
the world, it has perhaps come time to recognize that larger common goals 
have become of far more importance than the smaller differences that have 
previously kept opposing parties apart.  

The necessity of the science and sustainable development communities to 
join forces with the world's traditional religious communities to counteract 
the immoral and destructive influence of the market can no longer strike us 
as so unthinkable. Admittedly, the partnership makes for an unlikely alliance. 
The scientific and religious communities have had a long history of opposing 
and sometimes contentious views which has further led to often bitter and 
confrontational relations between the two. But, oddly enough, as it relates to 
issues surrounding sustainable consumption and its ecological aftereffects, 
the differences begin to disappear. In fact, it can be reasonably argued that 
the mission between the two could not be anymore united.  

..6.1 Why The Science and Sustainable Consumption 
Community Needs the Religious Community  

There is another inconvenient truth about our current ecological situation 
that needs to be addressed. The critical need for societies and citizens to 
adopt sustainable consumption lifestyles is likely to encounter strong 
resistance in a world that has grown literally and figuratively dependent on 
continuous economic growth. Finding a large and influential partner equally 
committed to the mission of sustainable consumption is going to be 
extremely difficult for the science and sustainable consumption communities 
inevitably call for changes in consumer behavior. Finding committed 
partners within large multinational corporations, NGOs or even 
governmental institutions to strongly promote de-growth/reduced 
consumption principles and strategies may, at best, only lead to watered-
downed policies and flawed initiatives. In other words, many will want to 
project the impression as though we're all doing something to address the 
issue without having to make any sacrifice. Practically speaking, the difficult 
decisions that must be made to solve this ecological crisis through changes 
in consumer behavior will eventually stand against the economic interests of 
entrenched powerful entities. 

For the sustainable consumption voice to be heard and its suggestions to 
be seriously considered and put into practice it will need a titanic partner to 
help champion its cause. Given this dilemma there is perhaps only one 
remaining major stakeholder left within the global community that possesses 
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a sufficient amount of resources, credibility and communication channels to 
push the cause—traditional religious communities. As unlikely as the 
alliance may be, engagement with the religious community may very well be 
the science/sustainable development community's only viable choice. 

As Jim Wallis noted in his book God's Politics, “Movements do change 
history, and the strongest ones are those with a spiritual foundation.”9 If we 
look at the most significant social movements that have taken place over the 
centuries, we see the instrumental role religion has played. Whether it was 
the fight for independence Gandhi led against the British government or the 
civil rights movement led by Martin Luther King Jr, religion has been center 
stage in the struggle for social justice. The “use of moral and religious 
language to argue for social reform”10 has repeatedly proven itself to be an 
effective tool in creating social change. Additionally, it may be the only tool 
we have available that is strong enough to inspire people to look beyond 
their immediate economic interests to achieve something greater for 
themselves and future generations.  

Whether those in the science or sustainable consumption community want to 
admit it or not, “The truth is that most of the important movements for social 
change...have been fueled by religion.”11 And, while religion has shown its 
potency for social change with other issues, its absence can perhaps explain 
why the environmental movement has thus far failed to achieve the same 
level of transformative success enjoyed by previous social movements. Of 
course, the environmental movement has experienced its fair share of 
victories. As Micahel Shellenberger and Ted Nordhaus point out in their 
report, “The environmental community can claim a great deal of credit for 
what are significant advances over a relatively short period – advances won 
against well-financed campaigns of disinformation and denial. Yet despite 
all the recent support from the media...we are still a long way from achieving 
serious action on global warming.”12

If we ask ourselves if the environmental movement's work over the past 
30 years has sufficiently “laid the groundwork for the economic, cultural and 
political shifts that we know will be necessary to deal with the (enormous 
ecological) crisis” 13 now confronting us? The conclusion we have to 
realistically draw is “no.” Despite all its achievements, “modern 
environmentalism is no longer capable of dealing with the world’s most 
serious ecological crisis.”14

To break the strong patterns of consumer behavior that are further 
escalating serious ecological issues like global warming, small incremental 
polices gradually implemented over a long period of time will do little to 

                                                     
9 Wallis, J. (2005). God's Politics. HarperOne Publishing. p.7 
10 Ibid. p.10 
11 Ibid., p. 19 
12 Shellenberger, M. and Nordhaus, T., (2005). The Death of Environmentalism: Global 

Warming Politics in a Post-Environmental World. The Breakthrough Institute, p. 4 
13 Ibid., p. 4 
14 Ibid., p. 6 
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address these problems in a serious manner. The problem and the solution, 
according to Shellenberger and Nordhaus, is rather clear:  

The marriage between vision, values, and policy has proved 
elusive for environmentalists. Most environmental leaders, 
even the most vision-oriented, are struggling to articulate 
proposals that have coherence. This is a crisis because 
environmentalism will never be able to muster the strength  it 
needs to deal with the global warming problem as long as it is 
seen as a “special interest.” And it will continue to be seen as 
a special interest as long as it narrowly identifies the problem 
as “environmental” and the solutions as technical 15 ...The 
world’s most effective leaders are not issue-identified but 
rather vision and value-identified. These leaders distinguish 
themselves by inspiring hope against fear, love against 
injustice, and power against powerlessness. A positive, 
transformative vision doesn’t just inspire, it  also creates the 
cognitive space for assumptions to be challenged and new 
ideas to surface16...Issues only matter to the extent that they 
are positioned in ways linking them to proposals carrying 
within them a set of core beliefs, principles, or values. The 
role of issues and proposals is to activate and sometimes 
change those deeply held values. And the job of global 
warming strategists should be to determine which values we 
need to activate to bring various constituencies into a political 
majority17...Environmentalists need to tap into the creative 
worlds of myth-making, even religion, not to better sell narrow 
and technical policy proposals but rather to figure out who we 
are and who we need to be.18

..6.2 Why the Religious Community Needs to Champion the 
Cause of Sustainable Consumption 

There is a significant amount to be gained for the religious community 
from this unlikely partnership as well. The championing of the sustainable 
consumption principles, recommendations, policies and actions will not only 
support the values traditional religions have always had to offer but would 
help restore relevancy these values have to offer to people in developed 
countries where religious attendance and affiliation is quite low (i.e. Europe). 
Additionally, championing the cause of sustainable consumption would also 
help restore a high degree of credibility to religious institutions in locations 
where these institutions have abdicated their role as a challenging force 
against materialism and powerful corporate interests (i.e. North America).  

                                                     
15 Ibid., p. 26 
16 Ibid., p. 31 
17 Ibid., p.32 
18 Ibid. p. 34 
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But, perhaps most importantly, one of the biggest reasons why traditional 
religious communities need to embrace the cause of sustainable consumption 
is because it is in their own vital self-interest to do so. After well over a 
century of increasing marginalization, the religious community desperately 
needs to stand up and challenge the very thing that is threatening its purpose 
in people's lives. As David Loy writes, “...it is no coincidence that our time 
of ecological catastrophe also happens to be a time of extraordinary 
challenge to more traditional religions...Their more immediate problem is 
whether they, like the rain forests we anxiously monitor, will survive in any 
recognizable form the onslaught of this new religion. The major religions are 
not yet moribund, but when they are not already in bed with the economic 
and political powers that be, they tend to be so preoccupied with past 
problems and outmoded perspectives (e.g., pronatalism) that they are 
increasingly irrelevant (e.g., fundamentalism) or trivialized (e.g., television 
evangelism). The result is that up to now they have been unable to offer what 
is most needed, a meaningful challenge to the aggressive proselytizing of 
market capitalism, which has already become the most successful religion of 
all time, winning more converts more quickly than any previous belief 
system or value-system in human history. The situation of religions today is 
becoming so critical that the environmental crisis may actually turn out to be 
a positive thing for religion. This is because ecological catastrophe is 
awakening us not only to the fact that we need a deeper source of values and 
meaning than market capitalism can provide but also to the realization that 
contemporary religion is not meeting this need either.”19

On this point, I would agree with Loy. Traditional religious 
communities—like the environmental movement itself—is not equipped to 
address the challenge before it in its present condition. It desperately needs 
to wake up and rediscover its important mission to the world by serving 
humanity in confronting the towering challenges that stand against it. 
Religious communities need to flex their muscles and build support around 
solutions concerning the real world issues of energy, conservation, 
consumption and consumerism. It needs to lend its larger moral perspective 
to help guide and harness the market so that we can begin to transform our 
relationship with it by having it serve our ends rather than having us and 
everything in the world serve its ends.  

Quite frankly, what traditional religious institutions must recognize is 
that their missions aren't solely tied to events of the past but to the pressing 
needs of the present and the future. That's where its relevancy come be found 
and rediscovered once again. As long as traditional religions continue to 
ignore this call, the religion of the market will continue to fill the void and 
provide its own solutions where nothing else is to be found. 

7 What's Needed Next: A Few Concluding Thoughts 

                                                     
19 Loy, p. 275-6 
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Albert Einstein once said that we can't solve problems with the same kind 
of thinking that created them. Jim Wallis wrote in his book that “Saying no is 
good but having an alternative is better. Protest is not enough; it is necessary 
to show a better way.”20 In my own opinion, what is needed most at this 
juncture are concrete recommendations from the sustainable development 
community. Vague calls and protestations against the unbridled influence of 
capitalism and globalization are not enough. Nothing will change if all that 
can be done is to denounce consumerism and unsustainable consumption 
with general platitudes while carrying on with life as usual. The need to 
show a better way cannot wait. It must come now. 

At this point in our ecological crisis, both religious and sustainable 
consumption communities no longer have the luxury to remain afraid to take 
politically unpopular positions. It should be considered a given that harsh 
responses will couple well-funded campaigns to discredit or deny any 
recommendation that aims to diminish the influence of the market and 
continuous economic growth for its own sake. Nevertheless, relevant, clear 
and concise recommendations that effect the way in which people eat, cloth, 
shelter and move themselves—recommendations  that can be tangibly 
incorporated into people's everyday lives—must be made despite the 
inevitable costs and threats those recommendations will provoke.  

Both within the media and academic circles we often hear how what is 
lacking most are not technical solutions, resources or even money to address 
the environmental problems that confront us. Political will from our leaders 
to enforce these necessary solutions has been the popular culprit. But, I have 
to dissent from that popular opinion because of the danger it implies. In my 
humble opinion it is not a matter of political will that is lacking from our 
politicians—it is courage from the people, governmental institutions and 
general electorate that supports them that is lacking. What I find dangerous 
about the assumption that if our leaders only had the political will all would 
be solved. That kind of thinking is nothing more than a reflection of our own 
failure to take responsibility for the problems we helped to create. We cannot 
merely expect our political leaders to do for us what we do not wish to do for 
ourselves. The responsibility to change our behavior lies with each of us, not 
them. The type of fundamental change that is needed to live in a sustainable 
world  will not occur through a top-down mandate. It will have to come 
from the bottom-up. That is the only way social change has ever really 
happened. And, once that happens, the missing political will we are 
demanding from our politicians will no longer be lacking. It will be 
inevitable.

To close, I leave you with one example of this type of courageous 
recommendation that should have been made long ago by both communities. 
Over the years, a vast amount of scientific data appears to convincingly 
indicate that a considerable reduction in CO2 emissions can be achieved 
through a drastic reduction or elimination of beef and pork from our diets—
especially from those living in developed countries. To make the position 
that beef and pork should be eliminated from people's diets would certainly 

                                                     
20 Wallis, p. 45 
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invite controversy and skepticism. But, the fact stands that a significant 
reduction in greenhouse gases could be achieved through this sustainable 
lifestyle choice. Yet, a united recommendation or campaign has thus far been 
lacking.

Incorporating such a measure would not require large sums of money for 
people to by a new car or two retrofit their homes with proper insulation. It 
would only require a change of behavior. The position can even be morally 
supported through the doctrines found within various religious traditions. Yet, 
the voices calling for such a recommendation have remained silent. Why? 
Because the community lacks the courage to do to make such an argument. I 
understand that people are afraid to offend or to come across as too “radical” 
or appear more as an activist than a serious academic. But, again, what I 
think what it really reflects is a lack of courage to take the position and even 
“be” the change themselves. 

Change is, of course, never easy and social change has never occurred 
without upsetting the balance of power and status quo. As we try to move 
forward to address the issue, both communities must realize that each will 
never gain any traction by remaining silent and afraid. There are times when 
it is necessary to be controversial to serve the greater good.  

We are not helpless victims in this cause. If the market seems so formidable 
and domineering, it is only because we have allowed it to become so. It is a 
tool. A mechanism of our own creation. It is completely up to us what we 
make of it. It does not have to be vacuous of any sense of morality. It is 
possible for it to become a tool of good as much as it has become a tool of 
destruction. But what it needs, more than anything, is guidance. It needs to 
be harnessed, channeled and redirected to produce such good, it will not do 
so on its own.  

As lofty as these arguments may sound, they are not impossible. Setting 
these restraints and limitations isn't just a matter of  macro-economic policy 
and initiatives. We can produce such change on the very real micro-level of 
our daily lives. Each time we eat, buy clothes, plan a vacation, buy a home 
and furnish it we are changing the world in one way or another. We are 
setting the course of the future and ascribing to one vision of happiness by 
living by the norms and standards of value-system over another whether we 
believe them or not. The simple matter of fact is that we all believe in and try 
to live by something, whether or not we call it a religion. 
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1 Introduction 
Sustainable production and consumption of mobility services may 

replace the purchase of a private car. By combining different 
environmentally friendly and cost-effective services more sustainable 
mobility patterns emerge. Since the beginnings in the early 1990s all over 
the world car-sharing provider emerged. The ‘social’ innovation of ‘using a 
car instead of buying one’ offers an option for those who can satisfy their 
basic mobility needs by train, bus, bike and feet, but want to drive a car from 
time to time. The findings are based on a representative survey including 
attitudes to cars and status aspects. This was part of a recently finalised 
research project ‘Future of Car-sharing in Germany’, funded by the German 
Federal Ministry of Education and Research. 

Car-Sharing seems to be a success story for sustainable mobility. Since 
the beginnings in the early 1990s all over the world car-sharing provider 
emerged (Shaheen 2006) and more and more people use this kind of 
mobility service. Currently, in Germany mainly in cities more than 100,000 
people use the service. Even though there have been growth rates from 5-10 
percent in the last years, these numbers are still under the theoretical 
potential of 2 to 7 million (Loose 2006; Wilke/Bongardt 2006). Most of the 
current customers are well-educated men between 25 and 45 years with an 
income above the average. In order to come to a more specific picture this 
paper attempts to answer why people are interested in car-sharing and 
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concludes aspects to marketing and product development contributing to the 
diffusion of car-sharing and options of sustaining the ecological ambition of 
the service. Basic assumption is that a ‘relaunch’ of the product, designed for 
a niche as an ecological service, may lead to different customers and thus to 
different patterns of use. To outline a more differentiated picture of a 
possible future development of car-sharing attitudes to ‘cars’ and status 
aspects have been incorporated. Furthermore, the milieu approach of 
different groups in society (Vester et al. 2001) is applied. Many marketing 
divisions and consultants use the approach to understand the different 
meanings of products to different target groups e.g. the automobile industry. 
Different from mobility styles or life style approaches this is based on a 
more basic social structure including status, class differences and value 
settings (Bourdieu 1977).  

2 Research Approach 
Basis of the analyses were two recent surveys conducted in German cities 

in the period of September until October 2005: a non-representative survey 
of 500 customers and former customers of selected car-sharing organisations 
and a representative survey of around 1,500 non-customers (German-
speaking holders of driving licences between 18 and 75 years) in German 
cities with more than 100,000 residents. Within the questionnaires two 
possible service scenarios have been presented, illustrating a future car-
sharing service in the year 2020: Firstly, a ‘basic scenario’ which pooled the 
current innovative elements of car-sharing and secondly, an ‘extended 
scenario’ which was supplemented by the additional options of one-way 
driving and virtual car-sharing stations. The intention was to confront the 
interviewees with a product that does not contain the symbolic meaning of 
the current, ecological niche-product and let them express their interest. The 
reason for that was that all social groups should construct their own 
understanding of the service. The variables of the questionnaire were put 
into an explanatory model in order to explain the interest in the presented 
scenarios: The day-to-day behaviour of individuals and consequently the 
mobility behaviour were determined by structural conditions (income, 
education, infrastructure) and the corresponding milieu-specific habitus 
(Vester et al. 2001). Relating to the structural conditions, the habitus acts 
like a filter. Structure and habitus together evolve the frame of options for 
decisions and actions of individuals.  

Milieus are social groups that share similar values, attitudes and 
understandings. Hence, it is a habitus typology based on a set of indicators, 
expressing dimensions like e.g. distinction, materialism or hierarchy. The 
basis for the classification of customers and non-customers into social 
milieus was a cluster analysis. As a result, the following map distinguishes 
nine different milieus in German cities with more than 100,000 inhabitants. 
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Figure 1: Milieus in German cities with more than 100,000 inhabitants 
(with driving licence) 

While the upper milieus are more educated and have higher income and 
more powerful jobs, the lower milieus are beyond the line of respectability 
and thus underprivileged with low incomes. However, on all levels there is 
an important differentiation between the more authoritarian milieus on the 
right hand sight (conservative) and the more liberal milieus on the left hand 
side. This is also true fore the middle class that represents a big variety from 
more modernized and more conventional milieus. In order to present a 
picture of the recent car-sharing customers and the potentially interested 
people, in the following paragraphs both are described referring to this 
typology. 

3 Characteristics of current car-sharing customers 
Not surprisingly, the current car-sharing customers are mainly located in 

the upper and the left-hand side milieus. The main focus lays within the 
milieu of the educated-liberals, which correspond to 41% of all customers. 
The remaining customers are equally spread between the young adventure-
oriented, the autonomous modern employees, the educated lower-bourgeois 
and the distinctive conservatives (each 12-15%). Other milieus are fairly 
represented. The share of men is the highest within the autonomous modern 
employees (73%) while the share of woman is especially high in the 
educated lower-bourgeois (58%). Again, the autonomous modern employees 
are overrepresented in the group of 25-44 year old people (75%) and have a 
high income (1,820 € equivalent income / ø 1,712 €). In contrast to that, the 
young adventure-oriented employees earn significantly less (1,530 €). But 
the differences between the customers are also evident in the field of 
mobility. Even if most of the customers have environment-friendly mobility 
patterns , there are still variations amongst milieus.  

The biggest group of customers, the educated liberals, use car-sharing 
slightly more often than the average and they drive more kilometres (1,200 
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km). If there is a private car in the household, it is driven below average. 
These people live mainly close to the city-centre and the bike is a common 
transport mode. Regarding attitudes, they mainly deny that a private car is a 
guarantor for mobility, means less transaction costs and supports inclusion in 
society. In contrast to that, the distinctive conservatives support that driving 
a car is an active experience. Other attitudes are not different from the 
average. However, the conservatives also drive more than the average and 
there are hardly any passive customers. If they own a car, these are relatively 
new, middle class or above and frequently used for business purpose. 
Different to that, the young adventure-orientated employees have older cars 
and more often have a season ticket. They think that a car is status symbol 
for the position in society and agree that a car minimises transaction costs. In 
addition, there is a significant need for specific and situational mobility by 
car. Nevertheless, they use the service less often than the average and live 
more often in the outskirts of the city (21%). Similar to that, the educated 
lower-bourgeois use the service especially infrequently. They drive 
significantly less (570 km) than the average (1,000 km), live less often close 
to the centre and more often own a car. However, these cars are mainly small 
or lower-middle class and fairly new. Their attitude is characterized through 
limits to growth and they deny that car-driving is an experience. They think 
that car costs are high and do not need flexible mobility services. The maybe 
most interesting group of customers are the autonomous modern employees. 
In contrast to all other milieus, this is a relatively new group of customers 
that mainly occurred in cities with more commercial car-sharing providers. 
More than 40% have access to a private car of which 12% are cabrios and 
another 12% vans. 47% of the cars are younger than 2 years (ø 25%). These 
people have a more adventure-oriented livestyle and think that a car is a 
guarantor for mobility and like to drive it. Furthermore, less of these people 
want to support the idea of car-sharing, but use a service. 

The results confirm a long lasting assumption that present car-sharing 
customers concentrate in particular milieus. However, the analysis also 
shows, that there is certain range. Still, the main group are educated liberals 
and the educated lower-bourgeoisie that like the idea and the service fits to 
their lifestyle. But providers can have access to other milieus: More 
conservative milieus are much more pragmatic and see car-sharing as an 
efficient form of mobility. The young adventure-oriented milieu use the 
service due to they cannot effort a car yet. Last but not least, the autonomous 
modern employees see car-sharing as a flexible service that can provide 
additional mobility options. They do not have ideological barriers and like to 
drive a car. 

4 Characteristics of respondents interested in short-
term car rentals 

Almost 45% of the non-customers, i.e. almost every second person, are 
interested in the introduced short-term car rentals. This is true for all milieus. 
The rate of interest varies between 32% (Restrictive lower-bourgeois) and 
64% (Adventure-oriented underprivileged). Persons that are interested in 
both, the basic scenario and extended scenario, constitute the largest group 
among the interested customers and non-customers. Nearly 30% of the 
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interested non-customers particularly became interested in short-term car 
rental through the introduction of the more flexible one-way service and 
virtual-stations scenario. Regarding milieu affiliation the interested non-
customers are evidently different from the present customers of car-sharing 
services. In addition, the social profiles of interested and not interested 
people (non-customers) are more similar. It can be concluded that potential 
customers of short-term car rentals widely correspond with the average 
population in German cities in relation to their socio-demographic 
characteristics. 

In order to investigate the determinants that shape the interest (and non-
interest respectively) of non-customers of short-term car rentals, logit 
regression analyses were conducted. A key result is that social milieu 
affiliation has only low explanatory power for the interest. However, facing 
the higher variance of prospective customers of short-term car rentals 
between different milieus (compared to today’s car-sharing customers), this 
is not surprising. The interest in short-term car rentals is strongly influenced 
by the objective day-to-day requirements that correspond to the particular 
living conditions and the demand for additional mobility. The attitudes 
towards mobility (symbolic meaning of transport modes) improve the quality 
of the model significantly. In contrast, the environmental awareness is 
negligible as a determinant.  

Car-sharing customers are optimisers who realize their basic mobility 
needs by other transport modes or a private car. This applies to prospective 
customers of short-term car rentals, too. However, they state that they would 
use the service offer more often and drive more kilometres. A further 
important difference between customers and prospective customers is the 
share which use car-sharing as an alternative option to their private car. The 
numerical proportion of car-less and car-owning users amongst customers is 
approx. 65% to 35%, whereas it is about 40% to 60% amongst prospective 
customers. That implies, different from today’s customers, the prospective 
customers would more often use car-sharing as additional option besides an 
own car.

5 Conclusions and Recommendation 
The results of the study show that a “relaunch” of the car-sharing service 

seems to be a condition for diffusion in further milieus. This supports the 
development of ‘commercial providers’ accounting for a consequent 
modernization (Wilke 2002). Such a modernized car-sharing could lead to a 
broader customer base that is more equal to the average population. Of 
central importance is that a new short-term car rental will lead to the 
inclusion of further milieus beyond the educated liberals. In a first step the 
four milieus that already today are close to car-sharing can be attained. The 
theoretically interested non-customers in these milieus account for about 
four million people. In a second step the service could be extended to further 
milieus. Nevertheless, the conditions for the interest as well as the practical 
decision to use the service will vary from milieu to milieu. While the current 
“product” corresponds to the lifestyle of the educated liberals, the other 
milieus have more pragmatic reasons. 
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All of these new customers may have different patterns of use and thus it 
implies different ecological effects. E.g, the autonomous modern employees 
show significant differences in the attitude as well as their way of using and 
understanding the service as a flexible mobility option in addition to a 
private car. Nevertheless, further results of the project have shown, that the 
eco-balance remains positive even if others than the ecological oriented 
milieus are targeted. While today in average each customer emits 140 kg less 
CO2 annually in 2020 this will be between 80 and 120 kg CO2 a year. 

The modernization of the service is at the core of an improved diffusion 
strategy for car-sharing. To tap a high share of the potential, the marketing 
for such a new car-sharing should be differentiated for the different 
conditions of the milieus. E.g. while the symbolic dimension of de-
materialism could be highlighted for the educated liberals, the autonomous 
modern employees could be achieved through offering a service that makes 
automobility more flexible and multi-faceted. Car-sharing instead of a 
second car could be promoted for the distinctive conservatives and the 
educated lower-bourgeois and the young adventure-oriented employees 
could be advertised as having a car without the costs of buying one. This is 
only a starting point. Using the milieu approach could lead to many more 
strategic approaches. 
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Chapter 6 Design for Social Innovation 

Enabling replication of shared mobility initiatives in Brussels 

François Jégou, Sara Girardi and Joelle Liberman 1

Solutioning / Strategic Design Scenario and Egerie Research 

1 Introduction 
Spontaneous social innovation may reveal new and more sustainable 

solutions in daily urban ways of life.  
How to improve these initiatives and make them more accessible for a 

larger share of users keeping their initial social qualities? How to scale them 
up fostering their duplication at the local scale? What can strategic design 
bring to support these social innovators? What are the new approaches to co-
design within a social fabric of creative users? 

This paper presents the construction of an "enabling solution" by a team 
of designers at La Cambre design school together with 4 real size cases for 
shared mobility in Brussels: VAP, Comobil, Kotvoiturage/Taxistop and 
Myoto

In particular it will show: 
1. the description of implemented cases and developing projects on 

urban hitchhiking in Brussels; 
2. the creative analysis of the different initiatives as single services and 

as cluster; 
3. the definition of the generic service and its tentative decomposition 

into a set of solution elements;
4. the co-design sessions with new groups of local promoters of their 

presentation as a set of cards to facilitate dissemination and support 
for replication; 

In conclusion, we will draw from this on-going experience the different 
characteristics and applications of enabling cards as a tool to support 
enabling solutions through strategic design. In particular, we will describe 
how enabling cards allow to present and give visibility to a complex 

1 F. Jégou wrote 1,3, 4 and 5; S. Girardi wrote 2 and J. Liberman wrote 6 
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enabling solution; how they can support the strategic conversation between a 
group of participative promoters; how cards may be used as building blocks 
customising solutions to particular context of use and set a temporary visual
agreement between the actors involved; and finally how they allow to 
discuss and organize progressive stages of development of the solution from 
launch to a mature service.  

2 The hypothesis of urban hitchhiking among 
alternative mobility 

The different strategies of alternative mobility involving cars are based 
on intensifying the use of the same vehicle. They can be divided into two 
main categories: 

1. Sharing the car between different users renting the vehicle one after 
the other. These services known as car sharing constitute the main 
type of solution in this category, although classical car rental could 
be seen as part of this cluster. They are based upon the leasing of the 
car for the time of usage and they require, according to the 
organization of the service, more or less anticipation from users in 
booking a car. The main environmental benefit is the reduction of 
the number of cars; which are shared instead of owned particularly. 
Side effects can be also mentioned such as less pollution by the use 
of more energy efficient models, the reduction of traffic jams, the 
reduction of the demand of parking places and a certain dissuasive 
effect for short drives due to the walking distance required to reach 
your shared vehicle. From the users’ point of view, the patterns of 
use of the car as a personal mean of transportation remains the same. 
Only it is not owned but accessed, resulting in more cognitive 
overload to book in advance, securing availability, localizing and 
reaching the vehicle but also with some advantages such as the 
possibility to choose a model adapted to the drive or the reassurance 
of available parking place. 

2. Sharing a car by different users simultaneously. This second 
category is mainly known as carpooling services, which may also 
includes informal or traditional hitchhiking. It is based on a more or 
less organized service that matches the offers of drivers to give a lift 
to whom may be interested during a dedicated journey for users 
searching a vehicle going in the same or similar direction. The 
environmental benefits are mainly due to the transportation of more 
people in the same car avoiding theoretically the same number of 
trips of people alone in their own cars. The effective reduction of 
transport intensity depends from the number of different people 
occupying the same car and from the nature of the operated switch: 
either from former car drivers or from former users of public 
transport. From the users point of view the vehicle is still owned by 
one of the participants to the solution but the model of individual use 
of the car is changes a lot: drivers and passengers have to agree for a 
common trip resulting often in adaptations of the itinerary and/or of 
the schedule. The very fact of sharing the same vehicle during all the 
period of the journey may result in opposite social effects scaling 
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from security problems and cases of aggression to a socialisation 
effect and the creation of communities of users.  

Urban Hitchhiking belongs to the second category of solutions based on 
simultaneous sharing described above. It covers solutions based on the 
principles of hitchhiking but applied in an urban context. Theoretically this 
hypothesis is highly promising: on the one hand, the density of cars in cities 
ensure many opportunities of getting a lift in a short time, and on the other 
hand, the relatively small geographical area covered by most of urban trips 
make it more likely to adapt the demand and offer.  In fact, those potential 
advantages are also the main challenges of these types of solutions: 
hitchhiking his difficult in urban environments because of the same diversity 
and shortness of the different car journeys. The scheme below (Figure 1)
shows two polarities that allow to better position it among other initiatives in 
this area of alternative mobility and explain the challenges it raises: 

1. Compared to traditional hitchhiking along main roads between cities, 
the use of a particular street in urban context doesn't necessarily 
reflect the car’s final destination. The first challenge of urban 
hitchhiking is to operate in open street environments whereas 
traditional hitchhiking is based on main roads network to match 
demand and offer on destination; 

2. Compared then to car-pooling in urban environments, hitchhiking is 
not based on a pre-established agreement between driver and 
passengers. The second challenge of urban hitchhiking is to operate 
on demand, instantaneously, whereas all forms of car-pooling 
require a form of anticipation and related infrastructures to match 
offer and demand in terms of schedule and destination. 

Anticipation
of the lift 

Spontaneous
lift

Along main roads 

Open street environment 

Carpooling in urban 
environment 

Carpooling between 
cities Traditional hitchhiking 

Urban hitchhiking 

Figure 1: Positioning of the different forms assumed by carpooling according two dimensions: 
the typology of urban fabric and the need for anticipation for the users. 

On top of this structural difficulty, other and more conjectural problems 
create barriers for the development of urban hitchhiking, in particular: the 
development of insecurity in the cities and the increase of burglaries from 
car jacking to aggressions with cars; the explosion of traffic that makes it 
difficult for drivers to stop near hitchhikers; the general acceleration of life 
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where smaller delays as stopping or adapting journeys is considered as 
impossible. 

3 Initiatives of urban hitchhiking in Brussels 
Regardless the challenges mentioned above, several cases of urban 
hitchhiking exist. In the city of Brussels, different initiatives have been 
developed in the recent years and some projects are in progress. We will 
give here a short description of the main ones approached in this research. 

3.1 VAP 
Voitures à partager (VAP), an initiative born 

in 2005, where determined to make auto-stopping 
in the city easy and safe. Claire Van Bellinghen 
who is the project initiator, was motivated by her 
commune’s  « Mobility week » to set this car-
pooling system.  

VAP considered two levels of the problem as challenges: more globally 
shared as global warming combined with transport accessibility issues; and 
more local ones like profiting from commuting cars that are not fully 
occupied, enhancing solidarity between pedestrians and drivers, and  
generating more social links in a commune that has already a quite open 
mind set.

It needs little infrastructure to accomplish its objective: Users subscribe 
to the service –no cost- getting a registry number and a VAP identification 
badge in return. The last is a graphic element made to be easily recognizable. 
The service is within members only: they can participate as pedestrians, as 
drivers or be registered as both.  

The pedestrian then is able to hitchhike, card in hand, while any passing 
car member of VAP can recognize the hiker as a fellow user; encouraging 
him to stop. The car, which should show a VAP ID on the windshield and 
the green VAP ribbon on the antenna, is made visibly reliable as a member 
to the hitchhiker and thus the spontaneous car pool is concreted. Like this, 
the system tries to establish itself through reciprocal identification and trust, 
encouraging spontaneous social contact. 

VAP is thought more as a complement to urban transport than a 
substitute. This Carpooling system intends to be an easier approach to 
hitchhike in a city sub-area or commune, as the service’s native Watermael-
Boitsfort, who has only 3 bus lines for 80 km of streets.  The members are 
currently around 720: 550 in Watermael-Boitsfort and 170 resident in other 
communes.  

In order to succeed, the VAP promoter makes sure at subscription level 
that basic security requirements exist to both driver and passenger: They 
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verify that all members are above 18, that the driver has proper insurance, a 
valid driver’s licence number and all members remain registered in the 
service’s database. 

Effectively, this system has shown some specific problems: the quantity 
of members is still growing but critical mass has not yet been reached to 
have a fluid service. There is an imbalance amongst members who are 80% 
drivers and 20% pedestrians2. However, works are being done to improve 
and develop the quality of the service such as destination signs for 
hitchhikers in the form of a booklet and 3 signaled meeting points installed 
on the streets in Boitsfort. 

3.2 Comobil
A similar case also in partnership 

with VAP can be found at a smaller 
area of the same Commune Watermael-
Boitsfort called Le Coin du Balais 3 .
This locality is particularly isolated 
from public transportation but shows an 
advantage for urban hitchhiking due to 
the geographical situation that creates 
one general exit for cars going in all 
directions.

This very strong and involved community has a committee who has put 
into place a urban hitchhiking system based on a clear pick up point -the 
previously mentioned exit point- and a series of A5 size, coloured, 
directional cards4. Each one of the five cards is marked in different colours 
meaning different directions, connecting to the urban network. These cards 
are sold in the local bakery and bookshop for 2 € which is the only cost of 
the service. More than 200 are in use, being again 2/3 of them drivers. 

They consider directions to be more useful than destinations due to the 
fact that drivers may pass through certain places useful for hikers without 
them being the hiker’s final destination, but being a place for them to 
connect to the public transport system. This action increases the chances to 
reach their destination more rapidly than of waiting for a car going to a 
similar destination. 

The system works as follows: a car must signal the direction with a 
specific card in the windshield and the hiker must do the same by holding 
the card while hiking. So drivers and pedestrians, who create a habit of 
carrying and displaying the cards, can make a visual agreement showing 
their willingness of: sharing the transport, stopping for other members and 

2 this figure seems to be the repeating the actual state of mobility in Belgium: 80% moves by 
car, 8% on buses and trams, 6% by train and 6% on foot or bike. 

3 Internet site: http://www.coindubalai.be/Comobil 
4 The cards directions:  1) To the Boitsfort Station, Av. Louise. ULB; 2) Keyn. XL Cinema 3) 

Metro station Herman-Debroux or Woluwe ; 4) All connections to STIB 5) Brussels’ Ring 
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passing through a common point; all in a quicker way. The same logic is 
used for going back… 

The community has played a very important role: being so involved in 
improving their quality of life, they have developed the trust needed because 
they recognize other users as members of their community (due to the cards 
being only sold locally) and publicity through hear-say amongst friends and 
neighbours.  

3.3 Myoto
Steve Ghijselings, interprets the general principle of carpooling as the 

activation of private traffic like a flowing and growing network of public 
transport. The service project called Myoto, led by Steve, is another urban 
hitchhiking system that should be launched during the second trimester 2008 
throughout Brussels city, and even though it presents a very similar base 
structure to VAP, it portrays some technological added value and related 
costs that require a more structured service. 

It works under a similar principle as 
VAP. Through Myoto’s Internet home 
page pedestrians over 16 years old can 
subscribe to receive at home a hitchhiker 
card carrying their name and membrecy 
number. Drivers don’t necessarily have 
to subscribe; they just need to “have 
heard” about the service to participate 
taking Myoto hikers -recognized by their 
member card in hand while hiking-, thus 
understanding the reassurances and 
responsibilities of the possible lift to the 
‘Myoto member’. 

Once a car decides to stop and the destination is agreed, the hiker should 
immediately send an SMS using his or her mobile phone to Myoto’s 
assigned number with the car’s license plate, who will be stored by the 
system, implying a certain security and responsibility register for both 
passenger and driver involved.   

Even though users base this service on trust, there is a more active role 
on the hikers’ side, assuming the monetary cost for the couples “safety” to a 
third party. Each SMS will have a fixed rate between 0.75 € to 0.90 € per trip, 
no matter the distance. This money is destined to the upkeep of the technical 
system, promotion of the service and also to reward hikers and drivers. 
Drivers are rewarded -only if they decide to become Myoto members- with 
points in their chosen supermarket fidelity card, which is a common practice 
in Belgium. 

As we can see, Myoto service is more of a structured business idea than 
of VAP and Comobil, which are more handled in terms of “good 
neighbouring”. Here, there is a foreseen business that could possibly include 
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sponsorships, collaborations with Telecom sector as facilitators (enabling the 
sms) and Retail sector as stimulators (through points). Also they have 
conducted a user study on about 1000 potential adopters, which responded 
more in favour of being drivers than pedestrians, showing that young people 
would be more open to use such a service.  

3.4 Kotvoiturage 
As a variant initiative between urban 

hitchhiking and carpooling Kotvoiturage5 is 
born in 2007 in the university town of 
Louvain-la-Neuve as a Kot-à-projets 6 . It 
basically targets two kinds of 
student/commuters from and to Campus: the 
ones that travel everyday to go to classes and 
the ones who live on campus and go back 
home during the weekends.  

The most common use is for arriving either to big cities as Brussels, 
Namur and Charleroi or to shorten journeys that with local transport take 
twice as much, like to Tournay There is no inscription fee or cost to use the 
system, but they recommend a compensation to the driver: normally between 
0,07 EUR/km and if the driver has to detour, the supplementary fee should 
be 0,21 €/km. 

Once the project was approved by UCL University they contacted 
TaxiStop (see 3.5 Taxistop hereafter) in order to integrate their project to its 
online service platform. Right now, there are more than 230 people using 
this service. Still, they have remained connected to Taxistop’s main database 
to maximise possibilities of all potential journeys. 

3.5 Taxistop 
To complete the description of the 

alternative mobility scene in Brussels, 
Taxistop should be mentioned as the major 
player although not directly involved in 
urban hitchhiking actions. 

Taxistop is a Non Profit Organization who’s objective is the 
improvement of use of existing goods and means. It was founded in 1978 as 
the “Centre of Positive Use” in Flemish Region in Belgium to later expand 
throughout the country, and since then has developed several initiatives in 
order to connect people and optimize resources in different areas like 
temporary housing (Bed & breakfast, house sitting), vacations (home 
exchange) and mobility. They are also partners of the German car sharing 

5 Internet site: http://kotvoiturage.blogspot.com 
6 General name of initiatives carried out by a group of 6 to 10 students who’s objective is to 

increase their general quality of life. Currently there are more than 80 spontaneous projects 
which are revitalized by new recruits every year. 
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organization Cambio, establishing a car-sharing project in Belgium installing 
the service to the disposal of members on several locations around the city. 

Through their extensive Internet site7, Taxistop offers a vast variety of 
services. Regarding mobility, Taxistop has developed an online tool that acts 
as a backbone to many of their own and other groups’ fostered projects; the 
carpooling software called Smartpool 8 . What Smartpool does is connect 
registered users that have entered their trajectories in order to match them 
with the closest ones available. Then it’s up to users to evaluate possibilities 
through the information displayed and contact potential trip partners. On top 
of general carpooling, the service has been declined in several specific 
initiatives: Schoolpool addresses students and parents needs of commuting; 
Airportstop, set to travel to and from the airport; Eventpool, directed to 
cultural activities that vary in place and have a limited life span; Eurostop, as 
a hitchhiking service to travel around Europe; Less Mobile Services, to help 
people with mobility problems combining with low-income means to access 
transportation.

4 Critical analysis of the different services 
A presentation of two main services of urban hitchhiking, VAP and 

Myoto, has been organized to the students in Industrial Design & Interior 
Architecture of La Cambre in Brussels9. A discussion took place with the 
two project promoters and the students got involved in a creative exercise 
taking inspiration from the initiatives, trying to improve the current solutions 
and reformulate them into a generic cluster of urban hitchhiking; key-point 
of the analysis will be reproduced here. 

The VAP case, implemented since 3 years, is rich of experiences and 
feedback from the field. In comparison Myoto is a project structured on the 
basis of the experience of VAP with a more structured approach including a 
business plan and a user study of a large sample of users.  

4.1 Security versus matching offer and demand 
The first striking aspect that emerges analysing the two initiatives is that 

they don't particularly face the challenge of matching demand and offer that 
characterizes urban hitchhiking. Both services give for granted that the 
number of cars circulating and the willingness of the participants is more 
than enough to ensure the success of the initiatives.  

Instead, the main bottleneck perceived is security. Hitchhiking became 
very popular in the 50's and 60's enabling lower income sectors to take 

7 Internet site:  http://www.taxistop.be 
8 Internet site:  http://www.carpool.be 
9 ENSAV La Cambre (National High School of Visual Arts), course of  "Eco-design & 

Sustainable Development" 2007-08 coordinated by F. Jégou including students from 
Interior Architecture (Bux R., Cailleaux J., Carchon S., Nys M., Su L., Verhelpen C., 
Seutin S., Busiau A.) and Industrial Design (Casale A., De Brouwer B., de Smet M., 
Floriet G., Kunysz N., Senny A., Vallejo C., Van Ravestyn M., Von Ostrowski J.)  
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advantage of the growing diffusion of private cars, in particular for medium-
long trips such as holidays and leisure. The raising of security problems that 
goes along with economical depletion, unemployment, overpopulation in 
ever growing cities during the following decades, mark a decrease nearly 
cancelling hitchhiking practices amongst population. Burglaries and 
aggressions to or with cars on the one hand, and on the other hand the ever 
growing possession of vehicles turns cars to be perceived and designed as 
protective cocoons or secondary homes. The mainstream mindset is then, at 
the turn of the century, mainly opposite to collective or shared use of cars 
especially in urban contexts.  

The two initiatives are then particularly focused on reinforcing trust 
between drivers and pedestrians while restoring the practice of hitchhiking. 
Both services put a strong emphasis on reducing risks linked to insecurity 
problems. VAP seems to be a restricted club of users that should be more 
entitled to trust each other because they are among members of the same 
organization. VAP doesn't provide any new support to facilitate hitchhiking: 
raising a VAP card or a thumb is not really different to match offer and 
demand. Instead, the fact to be involved in the service, to make the effort of 
registering, to sign an agreement and certify age, insurance and driving 
licence, to hang a card on the windshield or to hold it in hand is probably 
sufficiently involving to filter out potentially deviant user profiles. 

Myoto builds up on VAP’s setting to propose a second dissuasive feature: 
before stepping in the vehicle, the pedestrian should send the car’s licence 
plate number by SMS to the Myoto servers so that the identity of both driver 
and pedestrian is recorded in a database and available in case of problems.     

An interesting point reported both by informal feedback from VAP users 
and by the answers to the Myoto market study is that users very quickly tend 
to hitchhike outside the service. VAP drivers with a certain experience report 
to give lift to any kind of hiker whether registered to VAP or not. Potential 
adopters to Myoto service declare in the user study they may quickly drop-of 
the sending of SMS to avoid paying the service fee but still using the system 
outside the security protection feature.  

The absence of reported security problems due to relative limited 
development of urban hitchhiking is probably a key point in this rapid shift 
of users to a more open mindset, yet one single aggression may radically 
change the picture. Proper interpretation of this information would require 
further investigation but it probably means that the security barrier is not so 
determinant in the development of urban hitchhiking and people may 
overcome it with the first positive experience using the solution. 

As conclusion of the discussion, both services VAP and Myoto are 
focussing particularly on security that is probably on the one hand a right 
orientation to restore trust in hitchhiking generally and particularly, in urban 
contexts.  On the other hand, this focus appears to be not so consistent in the 
long run and tends to hide, in urban hitchhiking, the core problem of 
matching offer and demand instantaneously in an open street environment.                

4.2 Launch versus maturation
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VAP members are progressively growing from its launch in 2005 
reaching now around 670 persons and the raising interest in the service 
seems to confirm this trend. Others groups of promoters intend to launch 
VAP antennas in other areas in Brussels and in local towns around. The 
different initiatives on alternative mobility listed in section 3 are discussing 
an agreement and a platform of action around urban hitchhiking. 
Nevertheless the critical mass of users still needs to be reached in order to 
consider it as a fluid alternative in urban transport.  

Among the different initiatives, VAP is the more representative of what 
an average urban hitchhiking service may be and the most advanced 
experience on the field. We will therefore go deeper in the analysis of this 
case. VAP members can sign-up choosing between three options: as drivers, 
as pedestrians or as both. The VAP database counts at the moment 25% 
registered exclusive drivers, 25% exclusive pedestrians and 50% members 
intending to be sometimes drivers and sometimes pedestrians. The feedback 
collected by the service’s promoter shows a different reality: more than 70 % 
of VAP members are most of the time drivers and only 30% tends to use the 
service as regular pedestrians. The figures of Comobil, 2/3 drivers and 1/3 
pedestrians, seems to confirm this phenomenon. This remarkable difference 
reveals an important unbalance in the distribution of members, equal to the 
national mobility panorama, and probably a less positive picture about the 
success of the service than the growing membership tends to demonstrate. 
"Drivers are desperately seeking for pedestrians to give a lift to..." reports 
one VAP driver. This remark leads to two important points towards possible 
improvements of the service. 

1. Drivers seem to be easier to involve in participating to the 
service. This is a rather counter-intuitive result if we consider 
the mainstream position against sharing private cars reported in 
section 4.1, is probably linked to the fact that the service is not 
very demanding for drivers. They go on using their cars as they 
previously did (especially if they seldom encounter pedestrians). 
In other words, the adhesion to the VAP service may be 
interpreted as an excuse for scrupulous cars owners that fill 
guilty to drive alone in their vehicle. Being a VAP member, they 
potentially change status from mainstream car owners to car 
owners making an effort towards alternative mobility. This 
motivation is certainly very interesting and should be used in the 
promotion of the service. If drivers are seeking pedestrians, 
would they agree to do some more efforts to find some? For 
instance, among the main ideas raised during the creative 
discussion with the students, the drivers could indicate on a VAP 
website their usual journey to facilitate the matching with 
pedestrians. They also might accept small changes in their 
normal route to meet pedestrian requirements; or they also may 
involve themselves in the communication of the service, 
advertising it on their car or promoting it to potential new 
adopters.

2. Recent possible improvement in the setting of the VAP service, 
discussed between the core promoters of the initiative, focuses 
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back onto the core challenge of urban hitchhiking which is how 
to foster instant matching of demand and offer in an open streets 
environment? VAP promoters are advising pedestrians to carry a 
series of destination signage (station, market, metro...) to hold in 
a pocket size booklet and show together with their VAP card 
when hiking. The service seems to reconnect to the original 
setting of hitchhiking, where the indication of the destination has 
always been a mean to induce drivers’ attention. They noticed 
that if most of the drivers are searching for pedestrians, on the 
contrary, only some of them are regularly transporting 
passengers. Therefore, inspired by the small Comobil initiative 
(see 3.2) they are discussing with the Watermael-Boitsford 
municipality, where these services are based, to define three 
pick-up points marked with street signs showing the VAP logo. 
The intention is to identify particular points of demand on the 
territory of the commune and to concentrate on segments of the 
city where hitchhiking traffic could be more intensive. 
Theoretically it is rather opposite to the principle of hitchhiking, 
which its advantage should be to be available everywhere. The 
service here seems to search for a new start, to focus on 
particular areas in need to secure a basis of users.  

As conclusion to this second part of the analysis, the VAP service shows 
some disparity in the distribution between drivers and pedestrians and 
between contexts of use where it works more efficiently than others. It also 
reveals opportunities to improve the design of the service to make it more 
efficient and alleviate some barriers to its development. Moreover, it points 
out the hypothesis that VAP service is showing symptoms of an initiative 
facing its launching stage with the setting of a mature organization. Urban 
hitchhiking services need to grow: the more members belonging, the better 
the demand will match the offer in terms of both destination and schedule. 
The current implementation of VAP would perfectly run with probably 10% 
of the population as active members; but to reach this level it maybe requires 
another service setting focused in easily involving niches of population in 
terms of user profile and localisation.  

5 Collaborative decomposition in solution elements

After an in depth investigation of a cluster of initiatives of urban 
hitchhiking, the following step of this strategic design approach is to 
empower both current and new groups of potential promoters and users to 
improve and disseminate this type of service. 

5.1 Scaling-up of the service 
As mentioned in 4.2, urban hitchhiking services tend to work better as 

they increase their number of users. And reciprocally, the more population of 
cities will hike instead of drive, the more cars will be filled up and the global 
transport intensity reduced. This case shows the potential of a virtuous circle 
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when the phenomenon has taken off. The strategic design goal is therefore to 
concentrate on supporting the early phases of scaling up of the service. 

Myoto and VAP models shows here different patterns: 
1. Myoto is set as a top-down commercial service. Motivations of 

the project promoter are strongly connected with the 
improvement of alternative mobility on the one hand but the 
service is set as a commercial activity: users are paying a fee for 
the sms they send for each trip. The more users, the more 
profitable business is. The technical infrastructure supporting the 
web site and the user database can easily be resized to follow the 
growth of demand. At a certain level of development, it may free 
itself form the need of subsidies required at launch. It may then 
become a commercial company following the same type of 
evolution as car sharing did in many countries in the last two 
decades. Myoto’s interest is then to expand regionally and 
nationally its market and its growth doesn't differ much from the 
expansion of a commercial service as any other.

2. VAP is set as a bottom-up open collaborative service (Jégou, 
Manzini, 2008). The service is reduced to registering the 
subscriptions and sending VAP cards to each user, free of charge. 
This activity and the promotion of the initiative are based on the 
involvement of a small group of early promoters around the 
inventor of the solution. None of them has anything to win in the 
growing of the service except the satisfaction of less traffic and 
more voluntary work to do. The subsidies they get from the 
municipality are covering part of the expenses (cards and leaflets 
printing, or the sending through post mail) and the core group of 
promoters should grow in number to cope with multiplication of 
memberships. Therefore, to scale-up VAP is fostering the 
replication of the initiative, assembling or assisting other groups 
of motivated potential users located in other places in Brussels 
and its surroundings. VAP may then replicate through 
dissemination, affiliation or branching (Dees, Battle Anderson 
and Wei-skillern, 2004) of a series of more of less similar VAP 
antennas.

The research chooses to concentrate on the second model of scaling up 
(best to say to reproduce); new and more challenging for a strategic design 
approach. Contrary to the more usual design of a commercial service taking 
into account possible evolutions from launch through growth and maturation, 
enabling new VAP antennas to emerge requires extracting all the knowledge 
and procedures gathered by the initiative in order to make it available to new 
groups of potential promoters. But profiting from the accumulated 
experience is not enough: on the one hand, some improvement may be made 
questioning the current VAP setting as seen in section 4, and on the other 
hand, a new implementation may have to face new contexts of use and the 
initial solution should be presented in a sufficiently flexible way to allow 
eventual adaptations. Moreover, the replication process intends to be self-
supporting: the strategic design team –intended here as the students from La 
Cambre supported by the Strategic Design Scenarios consultancy- should 
empower the new candidate promoters with a replication process that they 
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may afterwards handle autonomously, passing by both the flexible 
specification of service and the process to implement it.      

 The strategic design activities conducted consisted then in two parts: 

1. the analysis of the different on-going services to list the many 
possible ways to organise urban hitchhiking and eventually 
complete and improve them. For instance, in terms of security of 
users of the service, VAP proposes a first system based on 
limiting the service to registered members whereas Myoto 
proposed another approach based on securing in a data base 
driver and passenger identity for each lift through sending the 
car’s number plate through sms. Both systems are potentially 
valid and eventually complementary to each other. They also 
could probably be improved: the VAP card could easily integrate 
the photo of its owner to avoid swapping if registration is made 
through Internet; Myoto process of identification of the parties 
could be made less stigmatizing, more reciprocal and fluid using 
mobile phone possibilities to interconnect locally through 
Bluetooth.

2. the definition of a semi finished solution that can be reproduced 
and adapted to the different contexts. For example, the 
economical sustainability of the service even in a VAP-like 
configuration could be implemented in many ways between the 
passengers, the drivers, the service provider and eventual third 
parties as public authority or private sponsors. The service can be 
completely free, but it needs to find a minimum of subsidies and 
some voluntary hours of work. The service can be paid by 
subscription of both passengers and drivers; then a system to 
secure renewal of subscriptions should be discussed in the 
collaborative service. The drivers can be rewarded through points 
on fidelity cards offered by commercial sponsors; then the 
service needs to find a way to set apart some funds in between. 
The passengers could directly reward drivers with gas vouchers 
(or a small fee), in that case, a system recuperating some funds 
has to be discussed with local gas stations networks, etc...  

5.2 Decomposition in solution elements 
In order to define and discuss the characteristics and boundaries of the 

generic urban hitchhiking service, co-design sessions have been organized 
with the different actors of alternative mobility in Brussels.  

First, a working session was organised with the promoter of VAP upon 
which the solution cluster is based. Being VAP the first and more 
experimented service, the aim of the session was to confirm that all the 
experience collected during three years of activity has been registered and 
used. A first model of representation of the service in characteristic 
dimensions and related options was proposed to tease conversation (Figure
2). VAP, like most cases of social innovation, tends to be an informal 
initiative organically grown with low capitalisation material where the 
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essential knowledge is stored in the memory of main actors. Therefore 
stimulating conversation with a tentative decomposition of the solution was 
of great help. 

Figure 2: co-design session with the promoter of the VAP service to discuss a first 
decomposition of the solution in characteristic dimensions and related options. 

One month later, a second co-design session was organized. This time, 
with most representatives of alternative mobility initiatives in Brussels. In 
particular: the initiator of VAP representing also the Comobil initiative; the 
manager of Taxistop representing also the Kotvoiturage initiative and the 
manager of Cambio car sharing. Only the project holder of Myoto was not 
able to take part. Representatives of the two candidate groups to implement 
new VAP antennas in Ottigny and Villers-la-ville (both close periphery of 
Brussels) were as well present. The objective of this second session was to 
fine tune a second version of the solution cluster and to introduce it to new 
groups of promoters that will be the first users of the tool. The support of a 
semi-structured approach was particularly discussed and appreciated. It 
answers a typical need of voluntary user approach that is characterized both 
by a high level of requirement (Figure 3) as users or potential users, (their 
preoccupation reflects a very fine level of expectation in usability, problem 
analysis, critical approach...) and at the same time a lack of project 
management capabilities -except for some involved professionally in similar 
activities, the difficulties to adopt a structured approach, to turn critics into 
problem solving, to prioritize actions... tends to result in a much longer 
negotiation process that directly enters in competition with the willingness-
to-do of volunteers.   
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Figure 3: co-design session with representatives of the main initiatives of alternative mobility 
in Brussels and the candidate promoters of the new VAP antennas in Ottigny and Villers-la-
ville. 

The final format, agreed with the different actors to decompose the 
generic urban hitchhiking service, is structured into solutions on two levels (

Figure 4).

1. By solution elements, we intend to describe different 
components necessary and sufficient to constitute any particular 
urban hitchhiking service: A first level of decomposition 
focuses on what is characteristic to the service, including all 
dimensions that are mostly emblematic and that differentiate it 
from other categories of services. In other words, this level 
corresponds to what is necessary to mention when described by 
any external observer. For example: particular 'vehicle & hiker 
identifications' are provided by the service; no specific 'picking-
up point' are defined, but an 'identification of destination' is 
shown through signs held by pedestrians; the ‘trip type’ is 
focused inside a city sub area and no "benefits and payments' 
are exchanged; etc...

2. The second more profound level of decomposition shows the 
various options available for each dimension described in the 
first level. They correspond to possible alternatives in the 
service’s design, as various exclusive or complementary choices 
to be made, defining a particular instance of the service. For 
instance: the 'hiker identification' dimension could be based on 
users raising his/her thumb and thus, 'no particular hiker 
identification' will exist; or on a 'discreet identification' such as 
a hiker card; or also on a 'highly visible identification' such as a 
jacket for more efficiency, security and promotional reasons. 
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Figure 4: decomposition of the generic hitchhiking service into two levels: the characteristic 
dimensions of the solution (first title), the related options to choose from (middle) and 
eventual examples (phrase below). 

5.3 Enabling cards 
In order to facilitate appropriation by users and manipulation during 

discussion of a new solution, the solution elements have been shaped as 
pocket size cards. 42 cards have been defined covering 12 main dimensions 
of a urban hitchhiking service (Figure 5 to Figure 16). The two dimension 
levels and options are written on the cards as well as examples when 
necessary. A visualisation is added: both facilitating the identification of 
each solution element and helping users to differentiate cards easily. The 
visualisation is made out of a photographic picture of a current situation (i.e. 
cars in the street; street curve...) on which the possible solution elements are 
added in a simple, visible sketch form. This mix is useful to produce a 
balanced feeling between a semi-finished service still to be adapted and an 
already implemented or feasible solution. The name and logo of a generic 
service has been set to maintain both connection and distinction from the 
already on-going initiatives naming it "CityStop". Whites cards were also 
provided.

Figure 5: 'Type of trip' different options: urban hitchhiking can be focused on sub-city areas 
with less public transport facilities or developed between poles in which high level of traffic is 
required (i.e. up and down town; a university installed in the suburb; the airport...) 
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Figure 6: 'subscription modes' different options: whether as a filling in form or through an 
Internet site, subscription requires an official involvement with a signature certifying the 
personal information given . 

Figure 7: 'Vehicle identification' different options: cars can have a discreet identification 
through a simple service card displayed on the windshield or no identification at all. A small 
part of the drivers may also be proud of their participation in an alternative mobility system 
and accept to put a large identification on their car, resulting in an interesting promotional 
effect for the service. 

Figure 8: 'Hiker identification' different options: pedestrians can use the service card to 
identify themselves or simply raise their thumb to get a lift. Using a fluorescent security 
jacket as the ones worn by bikers but in the colours of the service could also act as a way to 
attract drivers’ attention and simultaneously increase pedestrians’ security. 

Figure 9: 'Pick-up points' different options: fixed meeting points normally exist outside the 
concept of urban hitchhiking, but during the launching stage of the service, urban points 
marked by a street sign or agreed between the users can be useful.  
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Figure 10: 'Indications of destination” options: users could select only category and side of the 
street where they stand to indicate their destination, but they also may prefer indicating 
explicitly their destination in an open street environment. In any case, they may relate to 
individual solutions from holding a personal signage while hiking or to gather with fellow 
users near a street display where they can, writing with chalk, indicate the different 
destinations required by the group. 

Figure 11: 'Contact between hiker and driver' different options: informal contact as standing 
thumb-up in the street as traditional hitchhiking, or pre-agreed lifts between drivers and 
pedestrians on the service website or through a company intranet, which is more characteristic 
of carpooling, an intermediate solution could be interesting to consider: drivers could post in 
the service website their most frequent journeys and their related schedules so that pedestrians 
could increase their chances to find the lift they are looking for 
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Figure 12: 'hiker and driver security' different options: a first level of security can be achieved 
through reinforcing the adhesion to the service, making it official through recognition by 
authorities with visible elements on public street signs; or enabling drivers to mark their 
experience in giving lifts through stickers every 10 rides placed on the windshield. A second 
level could be through recording identity of each participant in every ride through sending 
sms’ to an appropriate database. 

Figure 13: 'Different types of users' different options: a priori there are no reasons to limit 
access to the service except to children and teenagers for obvious questions of responsibility. 
On the contrary, the service could specialise focusing on exclusive targets such as women -for 
security reasons- elderly people or people with reduced mobility. The service could also be 
seen as an extension of a particular activity or place such as membrecy to a sports club, 
scholars and parents driving to and from school, or train commuters  arriving at the station.  

Figure 14: 'Benefits and payments' different options: hitchhiking is originally free but the 
service could include payment of an annual fee of subscription. A more recent formula, as in 
carpooling, includes often a small charge per km. In the same way rewards for each lift could 
be organised as points on fidelity cards from a third party sponsor, or small value gas coupons 
or even money. 
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Figure 15: 'Recruitment of new members' different options: any presence of the service from 
an Internet site to booths in the local street market is good to give visibility and gain new 
members. Since trust is very important especially at a start, a more viral approach with 
members, them being drivers or pedestrians, promoting the service with leaflets in a face-to-
face relationship is probably even more efficient. 

Figure 16: 'Positioning of the service' different options: the perception of the service, related 
promotion and communication can be based on different ideas: urban hitchhiking can be 
positioned first related to alternative mobility, as a way to intensifying the use of cars and 
reduce transport intensity. But it’s also an economic mean of transportation, and on the social 
side, it may assume another position such as a way to reconciliate drivers and pedestrians or 
as an initiative to foster neighbourhood socialisation. 

In the following month, two more sessions have been scheduled focused 
on each of the new promoter groups in Ottigny and Villers-la-ville 
respectively. The enabling cards will be used and tested by the promoters 
themselves. A moderator will explain the current VAP solution first and then 
stimulate the discussion of each service dimension to check for eventual 
upgrade and/or adaptations to new contexts. The design team will only assist 
and eventually support the process.  

6 Conclusion

As conclusion of this on-going experience we will give some first 
feedback on the results achieved in general by the approach and in particular 
by the use of enabling cards. Although the process of supporting urban 
hitchhiking initiatives is not completed, we can already describe three 
distinct moments –described below- of this tool’s application. 

 It is important to mention that two similar experimentations conducted in 
parallel, using the same or similar enabling cards, tend to confirm this 
moments. In Milan, eight initiatives of co-housing have been started with 
groups of potential users that begun using enabling cards to discuss their 
intentions in terms of sharing equipments and spaces, organizing mutual help 
and embedding this practices in a specific building configuration. In Paris, 
the service called Logement Intergeneration proposes to match students 
looking for logging with elderly people who have a spare room to rent. With 
a group of students from ENSAD Paris, a set of enabling cards was 
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developed to facilitate the social conversation between elderly and students 
to generate a sort of visual contract or agreement regarding their habits and 
requirements for living together. A first test will take place in the coming 
weeks.

6.1 Give visibility 
Social initiatives as the urban hitchhiking one described in this text, often 

reveal to be complex services. This complexity tends to disappear behind the 
informal setting of the solution, but going further into detail shows a subtle 
balance between flexible organization and social involvement, slowly 
evolving into experience embedded into the promoters practice. To explain 
properly the solution, showing its reliability and social qualities it activates, 
requires describing the solution’s complete panorama of characteristics. 
Enabling cards are very useful for that: they allow to show multiple facets of 
a solution, to present them progressively to any interlocutor entering into 
important details without threatening with too technical language. Only the 
first level of decomposition is used for presenting such applications, showing 
one option at a time. For instance, VAP could be described as below (Figure 
17) using one card per category if needed. 

Figure 17: Application of the enabling cards as a mean to present and give visibility to a 
solution. Here, the current VAP service is described through 11 cards amongst the complete 
set. Here, one dimension is not present due that the service does not include a pre-established 
contact amongst users.  

6.2 Tease strategic conversation 
Scaling-up VAP as diffused local antennas requires to introduce the 

service to new potential promoters as described in section 6.1; but moreover, 
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it requires adaptation to slightly different situations. Then it’s important to 
question each dimension of the service using a different set of option cards 
to tease reflection amongst people in knowledge of the local context to 
further envision possible adaptations needed.  Ottigny and Villers-la-ville for 
instance are more peripheral than Watermael-Boitsfort, involving more 
commuters to Brussels city. The 'Type of trips' are therefore different, more 
close to traditional hitchhiking with easier possibilities to precise 'indication 
of destination' and more obvious places to define 'pick-up points'. As smaller 
suburb agglomerations and former villages, these cities shows clearer and 
more oriented urban fabric, with hot-spots for hitchhiking such as train 
stations and market places. The enabling cards allow composing alternatives 
to transform an existing solution progressively into a more context adapted  
(Figure 18).

Figure 18: Possible evolution of the current VAP model adapingt the different context of 
suburb small towns as Ottigny and Villers-la-ville.   

6.3 Enable diffused design 
Last but not least, the physicality of enabling cards as building blocs, 

easy to manipulate, compose, and reorder, made them an ideal tool to 
empower people who are not accustomed to project thinking feel confident 
in composing a new solution, and from there, to involve themselves more 
developing the solution. Cards here materialise solution elements which by 
definition is the result of what could be called an open design process: the 
presentation by a designer or a facilitator of a semi-finished solution, 
structured in components to be assembled, enabling a non-professional to 
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start the development of a solution. In section 4.2, the hypothesis of VAP 
facing a lag between a mature setting and a launching process was developed. 
The structuring of the service into characteristic dimensions and the 
materialisation of options into physical tokens allow the intuition of the VAP 
promoters to blossom in shape, to be brought into an organised discussion, 
and to build an hypothesis of downshifting certain characteristics of the 
current VAP to better fit the still launching stage, or imagining re-launches 
of complementary solutions consolidating a take-off of the service (Figure
19).

 Figure 19: Selection of key-options to re-launch VAP service and consolidate its take-off. 
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1 Introduction 
The emerging problems of climate change are largely due to the 

exploitation of new processes made available through technological 
innovation. However, it is widely believed that technological innovation can 
also help to meet the challenge of environmental protection. In this paper, 
we consider the processes of adoption of pro-environmental innovations by 
individual consumers. Since the environment can be described as a public 
good, agents lack economic incentives to adopt new technologies that reduce 
pollution levels. Government policy may thus have a mandate to intervene in 
the adoption of environmental innovations such as environmentally-friendly 
cars. It is unclear, however, which policy would be the most effective. 
Policies of information-provision and policies of financial and legal 
incentives each have their advantages and drawbacks, and it should also be 
acknowledged that the effectiveness of these different policies is likely to 
depend on how these policies are combined.   

With policies of information provision, consumers are given information 
on the state of the environment, and on ways how to make consumer 
lifestyles less harmful for the environment. For consumers to take some sort 
of pro-environmental action, several factors can be assumed to matter: 
knowledge about the existence of a problem, knowledge of better options, a 
feeling of responsibility, and the belief that one's own actions can improve 
the problem (Schwartz, 1977). 

But consumers seem to differ quite significant in these dimensions: they hold 
different motivations in relation to the environment and they feel responsible 
to a different extent. In fact, consumers can in principle be categorized into 
those rather 'intrinsically' or 'extrinsically' motivated to behave in an 
environmentally friendly way. The concepts from social psychology which 
Frey prominently introduced into economics connect to the  
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economic literature on public goods or consumption externalities: 
participating in an activity for intrinsic motivation (that is without any 
monetary reward) corresponds to the better known altruistic motives in 
consumer behaviour. The environment is a public good whose provision 
cannot be explained in terms of standard economic theory, for this is not a 
dominant strategy. The question policy makers try to find answers for is how 
cooperation in favour of the environment can be enhanced.  

The standard recipe of economics i.e. introducing monetary incentives which 
are assumed to lead to optimal resource allocations can not be considered 
entirely promising for at least two reasons: monetary incentives alone do not 
enhance the understanding of the problem society faces and it moreover 
hinders consumers from taking voluntary action (thus undermining 
‘democratic’ principles). On the other hand, the phenomenon of 'crowding 
out' of intrinsic motivation has been observed, pointing to the danger of 
actually reducing cooperative intentions in consumers by “putting a price on 
the environment” and introducing a market relationship.  

This paper seeks to analyze consumer opinions towards policy strategies 
aiming at environmental protection. We are specifically interested to see 
how consumers react towards policy suggestions, focusing on either 
information provision or financial incentives or both. Thereby, we make use 
of a unique dataset/survey on car purchase decision among Swiss households. 
We seek to analyze if consumers are willing to support policies, and which 
consumer groups favour what type of intervention. Thereby, we address both 
decisions about technology adoption as well as voluntary curtailment. Our 
findings will be linked to a dynamic model of technology adoption. 

Section 2 contains a brief literature review concerning consumer 
motivation for green cars. Section 3 contains a theoretical discussion on the 
topic of how consumers can be influenced into adopting environmentally 
friendly technologies. We begin by considering regularities in the diffusion 
of innovations (Section 3.1), and then discuss (Section 3.2) how individuals 
differ with regard to enthusiasm for environmental innovations (we discuss 
the relevance of ‘intrinsic motivation’ for environmental morale). Intrinsic 
motivation and extrinsic motivation both play important roles in the adoption 
of clean technologies (Section 3.3). In Section 4 we present the database. 
Section 5 contains some descriptive statistics as well as multivariate 
regressions. Section 6 concludes. 

2 Literature review: consumer motivation for green 
cars

Strategies for encouraging consumers to reduce the ecological impact of 
passenger transport have been subject of several studies. Yamamoto et al 
(2004) provide an empirical analysis of the effectiveness of two policies, 
introduced by the French government in 1994, aiming at emission control: 
these include a grant for scrapping old cars (‘acceleration of vehicle 
retirement’) and an inspection program securing the effectiveness of 
emission control devices. The authors find that car inspections tend to 
increase the holding duration of a given car, while the scrapping grant 
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positively influenced the probability of both replacement and disposal. 
Although consumers find it hard to bring themselves to scrap their old cars, 
scrapping grants can play an important role in the retirement of old, 
inefficient cars.  

Nijhuis and van den Burg (2007) address the effects of energy-efficiency 
labels and subsidies on car purchase decisions in the Netherlands. They 
specifically focus on consumer motivations in the purchase of a hybrid car. 
They find that sales of the Toyota Prius benefited significantly from the 
introduction of a tax subsidy. When the subsidy was reduced, sales numbers 
declined. This corresponds to what salespersons revealed in interviews: for 
consumers the environmental impacts of their new car does not seem to rank 
high on the agenda – it is rather a ‘bonus’ if a car is energy-efficient. 
Moreover, the study indicated that consumers did not understand the 
meaning of the energy label that well, which suggests that consumer 
purchasing habits are not well informed about environmental issues.  

The Toyota Prius is also the subject of analysis in De Haan et al (2006), 
where the net effectiveness of energy-efficient cars is under scrutiny. The 
authors examine two unique types of rebound effect, namely that hybrid cars 
replace former already energy-efficient and/or smaller cars, or that the 
adoption of the hybrid car expands car ownership. Based on a survey of 
Swiss buyers of Toyota Prius, no evidence for these rebound effects can be 
found. Hence, the authors support policies which seek to enhance the 
diffusion of hybrid cars.1

Peters et al (2008, forthcoming) address the potential impact a feebate 
system might have on consumer motivations to adopt a more energy-
efficient car. Feebate systems imply fees for the purchase of energy-
inefficient cars, whereas rebates are paid for the adoption of particularly 
fuel-efficient vehicles. The authors point out that energy efficiency can be 
viewed from two perspectives: from the absolute energy use of a car, or from 
its relative energy-efficiency compared to other cars within the same size 
class. The latter concept should be more effective, so the authors, when one 
assumes that consumers have already made a decision as to which type of 
car to buy – on the other hand, relative feebate systems might induce 
switches from smaller to larger cars for those become more economic. The 
study seeks to assess which feebate system will lead to an overall reduction 
in energy consumption. The analysis is based on a survey of potential new 
car purchasers. The authors find that for rebates, consumers show a 
willingness to change their car choice. Given their findings, the authors 
support relative feebate systems. 

1 This paper discusses an aspect which we neglect in our analysis on consumer support for 
environmental policies: the net effectiveness of different policy tools. We only look at one 
side of the coin, namely which kind of policies meet the consumers’ interests and might 
thus prove effective when introduced. The other side of the coin is the evaluation of the 
effectiveness of the policies, by taking into account objective technical facts (energy 
savings potential, emission reduction potential) as well as the possibility of behavioral 
responses.
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3 Theory 

3.1 Diffusion of Innovations 
In this section we develop a dynamic theory of technology adoption in 

which we frame the switch of consumers to a new cleaner technology. We 
suggest that the transition to cleaner technologies draws on both intrinsic 
motivation (a personal sense of responsibility) and extrinsic motivation 
(financial incentives) in consumer behaviour. 2  To be effective, 
environmental policy needs to take into account both intrinsic and extrinsic 
(i.e. financial) motivation (Frey, 1999; Frey and Stutzer, 2006).  

When trying to encourage new technology adoption, policy makers can 
rely on the well-established theory on the diffusion of innovations by Rogers. 
In the model by Rogers (1995), diffusion is seen as the interplay of a set of 
heterogeneous individuals, differing in terms of their financial background, 
social status, knowledge and openness to change. Consumers are categorized 
in terms of the role which they play in the overall diffusion process (pp262). 
The ‘innovator’ or gatekeeper embraces new ideas, which she can easily 
adopt due to her financial situation and technological skills. The ‘early 
adopters’ however are the ones serving as opinion leaders and role models, 
being a source of advice and information for a larger social network. The 
groups of ‘early’ and ‘late majority’ take more time for the innovation-
decision process once they have received information from their peers. 
Especially the late majority consumers react to peer pressure to acquire the 
new innovation. As ‘laggards’ are rather conservative and backward-looking 
in their consumption behaviour, they stand at the end of a diffusion process, 
which shows an s-shaped curve (resulting from a normal-distribution of 
individual thresholds to adoption). 

A central element of the stylized diffusion process is the communication 
process, whereby new information is diffused via the mass media towards 
opinion leaders who then inform and persuade the masses (‘two step 
hypothesis’, Rogers 1995, p285). For the technology to diffuse through 
society as a whole, the connection between social networks, based on 
heterogeneous actors, is of central importance (‘strength of weak ties’, 
Granovetter 1973). For the adoption of innovations, awareness of the good 
and persuasion of its usefulness matter (Rogers 1995, p162). Thereby, a 
good is also compared to its alternatives such as the former technology: the 
relative advantage of a new technology decides about its adoption, 
encompassing characteristics such as the price and social status. Factors 
affecting the price of the good thus contribute to increasing its adoption 
probability. For so-called ‘preventive innovations’, showing their potential 
to improve the consumers’ situation only sometime in the future, the relative 
advantage to alternatives is difficult to demonstrate (pp217).  

The diffusion theory points to the importance of central leading figures in 
the process of technology adoption. Thereby, it emphasizes that information 

2 Berglund (2005) describes individuals as being both ‘consumers’ and ‘citizens’. Individuals 
behave as consumers when their consumption decisions are determined by external signals 
such as the price mechanism. In contrast, individuals can also behave as ‘citizens’ when 
their behaviour is influenced by their intrinsic concern for the environment. 
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stemming from the media need not reach the masses of consumers for 
realizing a change; instead the information sources of opinion leaders should 
be targeted. The heterogeneity in motivational states of consumers in terms 
of their wants and attitudes however does not receive attention in this model.   

What are the specific incentives that can be used to guide the consumption 
decisions of leading consumers? This is an important question concerning 
the adoption of environmentally-friendly consumption behavior. To 
investigate this, we will now  introduce two different types of motivation – 
intrinsic motivation and extrinsic motivation. We then weave these different 
types of motivation into a theoretical framework of adoption of pro-
environmental behavior. 

3.2 Intrinsic and Extrinsic Motivation 

3.2.1 Intrinsic Motivation 

Intrinsic motivation can be an important source of motivation. If 
individuals are well-informed about environmental issues and are genuinely 
concerned about the state of the environment, their behaviour can be guided 
by ‘environmental morale’ even if there is a cost involved. Furthermore, 
research shows that intrinsic motivation can be amplified through the use of 
communication that supports and reinforces environmental morale - “verbal 
rewards have a significant positive effect on intrinsic motivation” (Frey and 
Jegen 2001, p 598). There are limits to how far behaviour is affected by 
intrinsic motivation, however – “people are prepared to follow their 
environmental conscience provided the cost of doing so is not too high” 
(Frey, 1999, p404). Although intrinsic motivation can be an important source 
of pro-social sentiment, “it is difficult to evoke and target, and is neither 
reliable nor easily sustainable” (Frey 1999 p411). As a result, environmental 
policy should seek to complement intrinsic motivation with financial/legal 
incentives.

3.2.2 Extrinsic Motivation 

Extrinsic motivation refers to the type of behaviour described in standard 
economic theory. Individuals are assumed to base their decisions on 
expected payoffs which can be expressed in monetary terms. Marginal 
increases in the relative cost of environmentally harmful behaviour can, in 
principle, induce individuals to adopt cleaner technologies. Polluting 
behaviour can be deterred through the threat of punishment. The drawbacks 
of such an incentive system, however, are that people may begin to think of 
environmental issues by applying a market-based logic. If environmental 
protection is associated with extrinsic incentives, individuals may start to 
base their behaviour on the presumption that they have the ‘right’ to pollute 
if they bear the associated financial cost (or, in the language of the medieval 
indulgencies, that ‘it is acceptable to sin, as long as you can pay for it’). 
Their intrinsic motivation to care for the environment would (if it exists, 
then…) thus be ‘crowded out’ by a financial logic. Frey (1999) explains how 
financial incentives can shift the locus of control outside of the person, 
replacing intrinsic motivation with an extrinsic behaviour that responds to 
external stimuli (this idea is referred to as ‘the cost of price incentives’ or 
‘the hidden cost of reward’). If individuals’ behaviour is controlled by 
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external factors, they view the environment as the responsibility of the 
government rather than as their own cause. As a result, cooperative 
behaviour may actually decrease after the introduction of financial 
incentives aimed at encouraging cooperative behaviour.3 An added danger is 
that the introduction of price incentives to a specific environment problem 
may lead them to take on a market-based view of environmental protection 
in other areas where external incentives are not yet in place (this is known as 
the ‘indirect motivational spillover effect’ (Frey, 1999)). Similarly, firms 
may react to mandatory environmental standards by taking a ‘legalistic’ 
approach, whereby they focus specifically on meeting the standard but they 
overlook other actions that might have more significant benefits to the 
environment (Tenbrunsel et al, 2000). These shortcomings of financial/legal 
tools to control consumer behaviour are amplified by the enormous 
difficulties of monitoring and sanctioning the behaviour of whole 
populations of individual consumers, especially when dealing with non-point 
sources of pollution such as vehicle exhaust pipes. In addition, the devices of 
extrinsic motivation will not be successful if they do not enjoy the 
legitimacy granted by ‘democratic’ support (i.e. if they are introduced when 
awareness and concern for environmental issues is still relatively low). 

Environmental policy should guide consumer behaviour by considering 
intrinsic and extrinsic factors in consumer motivation. Although excessive 
legislation and financial incentives can undermine environmental morale, at 
lower levels they can support intrinsic motivation if they have an 
‘expressive’ role (i.e. if they are instituted to acknowledge cooperative 
behaviour and let consumers know what is expected of them). “External 
interventions crowd out intrinsic motivation if they are perceived to be 
controlling and crowd in intrinsic motivation if they are perceived to be 
acknowledging” (Frey 1999 p399). Intrinsic motivation also increases when 
people can participate in decision-making – which suggests that legal and 
financial devices should be as ‘democratic’ as possible. Concerning legal 
devices, it has been suggested that a few, easily comprehensible regulations 
whose punishments fit the damage done to nature are preferable to a large 
number of complex, opaque laws (Frey, 1999, p405). 4  In this way the 
behaviour expected from consumers can be communicated with clarity.  

Environmental policy should also take into account the ‘cost of price 
incentives’. Low taxes may play an ‘expressive’ role and support 
environmental morale. Low taxes need not crowd out intrinsic motivation if 
these taxes apply to everyone and are not perceived as ‘performance-related’ 
but are instead perceived as fixed costs (Gneezy and Rustichini, 2000). In 
contrast, high taxes that vary according to the intensity of polluting activity 
may guide consumer behaviour because of the magnitude of the financial 
incentives. Intermediate levels of taxation, however, may be 

3 For example, Berglund (2005) considers the attitudes of households to the activity 
of sorting waste, and writes that “households who take a strong positive moral 
stance to waste sorting are more likely to … respond negatively - in the sense of 
feeling discouraged to undertake more recycling activities - to the introduction of 
economic incentives in the waste management field” (Berglund, 2005, p.18)).

4 Unfortunately, however, it would appear that a widespread feature of the legal sphere is that 
laws tend to be expanded upon with the course of time, such that a simple law can become 
a complex web of regulations.   
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counterproductive – they may crowd out environmental morale whilst not 
being large enough to influence consumption behaviour (Frey, 1999). To be 
effective, the introduction of financial incentives should follow the principle 
of ‘pay enough or don’t pay at all’ (Gneezy and Rustichini, 2000). 

As we have seen, intrinsic and extrinsic motivation are two important 
factors in consumer behavior, that interact with each other in peculiar ways. 
In the following, we present a dynamic model of adoption of clean 
technologies that aims to explore the complementarity between intrinsic and 
extrinsic motivation can be enhanced. 

3.3 A Dynamic Model of Adoption of New Technologies 
In the following theoretical model, we assume that agents are 

heterogeneous with regards to their levels of ‘environmental morale’. (This 
could be due to some having more information, or to some being genuine 
differences in concern about environmental issues.) For expositional clarity 
we suppose there are 2 groups of consumers - green consumers (who are 
intrinsically motivated) and mainstream consumers (who are not intrinsically 
motivated). Furthermore, the model is structured according to two stages. In 
the first stage, green consumers are encouraged to adopt the clean 
technology. These green consumers are guided by intrinsic motivation to 
behave in a relatively altruistic way. In the second stage, mainstream 
consumers who are more sensitive to extrinsic incentives are targeted with 
appropriate incentive devices. The intuition behind the model is summarized 
in Figure 1. 

3.3.1 Stage 1 

To begin with, all consumers are assumed to use the old, polluting 
technology. At this stage, there is little awareness of the harmful effects of 
the old technology. While green consumers have a high level of 
environmental morale, mainstream consumers are not concerned with 
environmental issues and respond only to heavy-handed extrinsic incentives. 
Of these mainstream consumers the following proverb is particularly 
relevant: “laziness ends in slave labour.” Once they become aware of 
environmental issues, green consumers self-select themselves towards 
adoption of the clean technology. After some time has passed, we suppose 
that there are only mainstream consumers that are still using the old, 
polluting technology.  

In the first stage of the model, policy should provide information to fuel 
intrinsic motivation and environmental morale. At this stage, the critical 
matter is to get green consumers to switch to the new technology. All 
consumers should be made aware of the consequences of their consumption 
behaviour. The provision of information may be enough to encourage green 
consumers to use the clean technology. Given the initially low level of 
environmental awareness, however, ideals of environmentally-friendly 
behaviour do not have a strong popular basis, and so the introduction of 
taxes or punishment schemes is not possible due to insufficient democratic 
support. There will be difficulties in sanctioning non-contributors if they 
don’t perceive the law as a fair norm. As time passes, however, and 
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consumers become more environmentally aware, it might be possible to 
introduce low levels of extrinsic incentives, as long as their chief role is to 
encourage and express support to adopters of the clean technology, rather 
than to control consumer behaviour or fully internalize pollution externalities. 

3.3.2 Stage 2 

At this stage, the green consumers have made the switch to the green 
technology, whilst the others remain with the old technology. Thanks to the 
pioneering green consumers, the clean technology has had a chance to 
become developed and unit costs of the clean technology are decreasing, 
narrowing the gap between the cost of the old technology and the clean 
technology. 

The critical issue at this stage is to get the mainstream consumers to 
switch to the clean technology. As mentioned before, mainstream consumers 
respond only to extrinsic motivation. As a result, the introduction of 
financial incentives at this stage does not risk crowding out intrinsic 
motivation, because we suppose that the green consumers have already 
switched to the green technology. These financial incentives should be 
aimed at helping mainstream consumers to take the initiative to switch to the 
clean technology, rather than rewarding green consumers for their past 
behaviour (because green consumers have already made the switch, whereas 
mainstream consumers still have a chance to make the switch). 5

Environmental policy should also continue to disseminate information, 
however, in order to maintain sufficient awareness that the legal and 
financial devices have a democratic base. Once environmental concern 
becomes legitimate, and norms of appropriate behaviour are widely 
recognized, the government now has a mandate to act in favour of the 
environment, and so high taxes can be introduced. 

It is important to follow up the policy initiative of diffusion of 
information (in stage 1) with the introduction of extrinsic incentives – 
otherwise green consumers may lose environmental morale when they 
observe that mainstream consumers are ‘getting away with’ non-cooperative 
behaviour. Instead, the later introduction of financial and legal incentives to 
adopt the clean technology can be seen as government support and approval 
of the green consumers’ behaviour. 

5 Although financial incentives might crowd out intrinsic motivation at the time of 
adoption of the clean technology, the provision of financial incentives as 
(unexpected) rewards after an intrinsically-motivated decision will probably not 
be badly perceived by the green consumers, however (Frey and Jegen, 2001, 
p598).
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No. Adopters 

Unit cost

Stage 1 Stage 2 
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perceived
legitimacy of 
environmental
policy 

time

Figure 1: The dynamic process of adoption of clean technologies. 

3.4 Hypotheses
Until now, our theoretical discussion leads us to formalize some 

hypotheses that we will investigate with our data. First, the preceding 
discussion has emphasized the theme of consumer heterogeneity 

H.1: Individuals have different preferences for different policies. 

Information-provision policies as well as financial/legal incentive 
policies can play a role in encouraging pro-environmental behaviour. 
However, these two policies are distinct. While information-provision 
policies appeal to the intrinsic motivation of consumers, policies relying on 
financial/legal incentives refer to devices extrinsic motivation. As discussed 
above, there may be a tension between these two policies. 

H.2: Individuals may view information-provision policies as 
alternatives to financial/legal incentive policies. 

In the following empirical analysis, we present some results from the 
survey and focus in particular on the support individuals give to either 
information-based policies or policies relying on financial/legal incentives. 
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4 Database 
In this paper we present results from an analysis of survey data. The 

survey aimed at collecting information about decision processes and criteria 
as well as further influencing factors and consumer characteristics, which are 
supposed to be of relevance for car purchase behaviour, especially with 
regard to fuel-efficiency of the car finally bought. The survey was conducted 
in June 2005 among Swiss households randomly sampled from the 
phonebook. The questionnaire existed in German and in French, for the 
German- (n=2842) and French-speaking (n=1158) regions of Switzerland. 
All items from the questionnaire quoted in this paper have been translated in 
English by the authors. From 4000 questionnaires sent out, 80 were 
undeliverable and 1581 returned (response rate 40.3%). The 16-page survey 
consisted of 7 parts. In the present paper, we analyzed the responses to items 
from part 5 (preferences regarding the next car purchase), part 6 (acceptance 
of policy goals and measures to reduce CO2 emissions from individual 
motorized transport), and part 7 (socio-demographics of the respondent and 
the household). The survey is described in more details in Peters et al. 
(forthcoming). 

Representativity of the survey sample: the target of the survey was to 
obtain a sample representative for Swiss car buyers (either brand-new or 
second-hand cars). In order to get some idea about the true marginal 
distributions of available socio-demographic parameters, we constructed a 
data set of car transactions out of governmental car registration data. A car 
deregistration followed, or preceded, within 14 days by a car registration, 
where the official owner has identical birth year and zip code (the only 
socio-demographic data available in Swiss car registries), was identified as a 
car transaction (i.e., replacement) by the same individual. This got us 
frequency distributions regarding age and geographical regions of car buyers 
(to be exact: of car buyers previously already owning a car), which were 
then used to draw a stratified sample out of the Swiss 2000 census data. We 
then were able to validate the representativity of our survey sample by 
comparing it to the stratified sample out of the census data. Main results are 
that single households are underrepresented and that higher income/higher 
education households are overrepresented, as had to be expected. Therefore 
statistical analyses of the survey data can be considered as being 
representative for the entity of Swiss car buyers if they are stratified 
regarding, or include as independent variable, household type and degree of 
education.

5 Results

5.1 Descriptive Statistics 
This section will provide evidence that the majority of consumers is 

favourable towards government policies which aim at the protection of the 
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environment. At the same time, a large heterogeneity of opinions can be 
found considering what the best policy is.6

5.1.1 General Statistics 

The total of respondents amounts to 1,581 of which about 65% are male 
and 33% female. About 40% of respondents are aged 40 to 59 years, about 
28% are 17 to 39 years, and 32% of the consumers were aged 60 or older. 
The median household earns EUR 4000 to EUR 5350 a month. The 
subsample of those households intending to buy a brand-new car has median 
monthly earnings of EUR 5350 to EUR 6650. Detailed information on the 
distribution of income and household size can be found in Tables 1 and 2 in 
Appendix 1. 

90% of the respondents possess a driving license and 86% are active car 
drivers. The majority does not participate in car sharing (95%). About 60% 
of respondents drive to work. 40% of the consumers do not possess some 
kind of subscription/season ticket for public transport. Most consumers 
possess one car (55%), whereas 28% own two and 5% three cars. 75% of 
respondents have already bought a car twice or more.  

An energy labelling scheme for new cars at the point of sale, in analogy 
to EU directive 1999/94/EC, is in force in Switzerland since 2003. Cars are 
binned into seven categories from highly energy-efficient (A) to very 
inefficient (G). The underlying concept of energy-efficiency puts fuel 
consumption in relation to the curb weight of the vehicle, hence also mid-
size cars may be eligible, though to a lesser extent, for the “A” label (de 
Haan et al. 2007b). When asked about the energy label of their latest car, 
74% of respondents did not give an answer and 16% openly said that they do 
not know. 2% of consumers say it is labelled A and 3.3% claim that it 
belongs to category B. It should be noted, however, that only respondents 
having bought a brand-new car since 2003 could have been confronted with 
the new energy labelling scheme. 

About 71% of the respondents are “definitely” or “likely” planning to 
buy a new car (either brand-new, or second-hand) within the next ten years; 
10% reported definitely not to plan on buying a new car. Of those who are 
looking for a new car, two thirds will buy one either within the next two 
years (33%) or within the next three to four years (29%). For 86% of the 
consumers who will purchase a new car “definitely”, it is a replacement; 
only for 4% it is an additional vehicle. For 36% of the respondents who will 
buy a new car is it a necessity for getting to the workplace, 24% report to 
need it for their spare time, whereas 11% depend on it for doing (grocery) 
shopping. 

All consumers (not only the ones planning on buying a car for sure and 
very soon) have been asked about their general preferences when purchasing 
a car. They had to depict the ranking of certain characteristics that are likely 

6 All income data reported in the present paper is in EUR, using a CHF/EUR exchange rate of 
1.50, which roughly corresponds to the historical exchange rate at the time the survey was 
conducted (1.52). 
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to affect the decision making process. The car size ranked first (26%) or 
second (27%) for 54% of consumers. 40% named fuel use as first (7%) or 
second (33%) priority. The emission level of regulated pollutants however 
meant first priority only to a smaller part of respondents (3%), it is ranked 
second priority for 10% of consumers.  

61% of all consumers claimed to know the energy label with seven 
categories from A to G increasingly applied in the EU (and in Switzerland) 
for household appliances; however, only 26% have heard of energy labels on 
cars. Of those consumers who claimed to be buying a new car for sure, 35% 
of respondents reported that the energy label would be “important” for their 
purchase decision of a new car (“very important” is the highest category); 
almost half of the consumers who are going to acquire a vehicle with 
certainty were indifferent towards energy labels with regard to their purchase 
decision (47%). 

5.1.2 Statistics on the Evaluation of Policies 

.5.1.2.1 RESPONSIBILITY

Consumers have been asked about which kind of policies they would 
give priority in order to reduce CO2 emissions. This question basically tries 
to find out, if consumers feel responsible themselves, or if they prefer car 
producers to take the lead (Schwartz, 1977; Stern et al, 1999). The following 
table depicts which share of consumers gave first priority to the respective 
suggestions. Thereby, consumers could name up to two suggestions as first 
priorities.7 Those policies which demand the initiative of consumers have 
been given first priority by about one fifth up to more than one third of the 
consumers. Producers further improving the fuel efficiency of cars has 
however been seen as first priority for more than half of the respondents 
(58%). This suggests that consumers do not feel entirely liable for 
environmental damage brought on by their consumption acts, since a large 
share of the responsibility is instead attributed to producers.  

Table 1: Consumer priorities (share of respondents in per cent, adjusted) 

Policy suggestion …given first 
priority (%) 

….given second 
priority (%) 

…opposition to 
suggestion

Consumers driving less. 34 22 11
Less second or third cars. 25 23 9
Purchasing more fuel-efficient 
cars. 

30 35 2

More consumers using 
“alternative” fuels. 

32 27 2

Less SUVs. 22 23 10
Car producers building more 
fuel-efficient cars. 

58 22 2

7 Therefore, the rows do not add up to 100%. 
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.5.1.2.2 INFORMATION POLICIES 

To begin with, respondents have been asked if they themselves would 
appreciate to receive more information on fuel-efficient or low-fuel cars, 
provided by the government or car manufacturers. In that part of the survey, 
the respondents have already learnt about the presence of the energy-label 
for new cars and of the availability of fuel consumption brochures (which 
exist in Switzerland in analogy to EU directive 1994/99/EC, making such 
brochures mandatory and free-of-charge in all member states). Almost half 
of the consumers (ca. 48%) thought that they would appreciate to be better 
informed. 

Then respondents have been asked to evaluate the usefulness of different 
potential policy measures for achieving a reduction in fuel use. In contrast to 
before, the perspective is not a personal one. Consumers had to give their 
answer based on a five-rank ordinal scale. They could either choose “not 
useful at all”, “very useful” or something in between that was not named 
specifically in the questionnaire. In order to present our results, we give 
names to these categories as well: “not useful”, “indifferent”, and “useful”. 

not useful            not          indifferent          useful           very  
    at all              useful                                                      useful 
      1                      2                  3                    4                    5 

                                                                          

The suggested measures can be grouped into three categories: 
a) information policies 
b) monetary incentives 
c) other policies (e.g. shifting the responsibility to manufacturers) 

which we do not consider here. 

Respondents were asked how useful they considered it “to provide more 
information on the problem of high fuel use” (I.1) or “to provide more 
information on which cars are economic on fuel use and which are not” (I.2). 
Obviously, these questions differ in terms of their specificity. In what 
follows, we only present the most salient results.  

Ad I.1) About one third of respondents evaluated I.1 as “very 
useful”. About one quarter was indifferent. 
Ad I.2) The very largest part of consumers wants to have more 
information on fuel-saving cars: about 54% of respondents chose the 
second highest category i.e. “useful”. Indifferent have been 33%. 

Of those individuals who for themselves appreciated more information on 
energy-efficient cars (s.a.), about 42% evaluated I.1 a “very useful” policy 
instrument. On the other hand, of those consumers who themselves did not 
want to receive more information on efficient cars, 36% were indifferent 
towards this policy at the social level. In relation to the total of respondents, 
about one fifth of consumers wanted to be better informed themselves and 
also highly supported general information provision at the public level, 
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whereby 27% of consumers said to appreciate more specific information (on 
low-fuel cars) for themselves as well as for the general public.  

.5.1.2.3 MONETARY INCENTIVES 

As monetary incentives, an increase in fuel prices had to be assessed (of 
EUR 0.13 per liter), thereby it was suggested to increase the price 
independent from (M.1), or in combination with, a redistribution to 
consumers through reduction in health insurance premiums (M.2). Moreover, 
premiums for fuel-efficient cars had to be discussed: should a premium be 
paid when purchasing a fuel-efficient car (M.3) or shall those who buy a 
fuel-intensive car have to pay a fine of about the same amount (M.4)? 

Ad M.1) Almost half of the respondents thought that the increase in 
fuel prices is not useful at all (47%). Those who considered this a 
“very useful” policy on the contrary only amount to about 9%. 
Ad M.2) No extreme answers are given to the second suggestion. In 
fact, 41% of the consumers showed indifference. 
Ad M.3) Almost 40% of the respondents were indifferent towards 
premiums; but about the same amount (39%) considered it “useful”. 
Ad M.4) As in the case before, the largest part of respondents were 
indifferent (38%) towards a fine. Those consumers finding the 
measure in particular “not useful” amount to the same number as 
those finding it “useful” (30-32%).  

.5.1.2.4 INTERRELATIONS BETWEEN INFORMATION AND MONETARY 
POLICIES

Next we were interested to see, how many consumers favoured a mix of 
monetary and information based policies, and if there were some consumers 
who strictly oppose financial instruments (figure 2). 

We mentioned above that the two policy suggestions on information 
provision are slightly different: one is related to problem awareness more in 
general (I.1) whereas the other one is directly related to specific cars (I.2). In
what follows, we will concentrate on I.1. Of those who found I.1 very useful 
(one third of consumers) about 43% strongly opposed higher fuel prices.
Only 12% of those who were very positive about information provision also 
supported higher fuel prices. This group makes up less than 4% of the total 
of respondents. A smaller fraction of consumers (nearly 6%) had strong 
objections against information provision (“not useful at all”); out of this 
group, nearly two thirds also objected higher fuel prices. This latter makes 
4% of total respondents, being against both information and higher fuel 
prices. These results differ quite substantially from the answers to the policy 
suggestion that combines higher fuel prices with redistribution to the 
consumers. No respondent judged this policy as “not useful at all” (also 
nobody considered it “very useful”), no matter what they thought about 
information provision. Most salient is that half of the consumers who very 
much favoured information policy I.1 were indifferent towards redistributed 
higher fuel prices.

How do consumers evaluate premiums for efficient cars? No extreme 
answers were given here, both in the case of support for information 
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provision and rejection of information policies; but a large part (i.e. 46%), 
although they had strong opinions about information policies (“very useful”), 
seems to be indifferent towards premiums. Those consumers who strongly 
support information provision and consider premiums as “useful” amount to 
about 8% of the total.  

How do consumers evaluate fines for inefficient cars? The largest part of 
those consumers who were very positive about information (“very useful”) 
was indifferent towards fines (41%). Again, no extreme positions towards 
fines seem to exist. Consumers being very positive towards information and 
also open towards fines (“useful”) made up 8% of the total. Of those who 
have opposed information provision, 50% also consider fines as “not useful”.  

n

4%

4%

47%

9%
„very useful“ 

„not useful at all“

33%

6%

Higher Fuel Prices? 
More Information on 

Problem of High Fuel Use?

„very useful“

„not useful at all“

Figure 2: Extreme opinions on policy suggestions (per cent of total 
respondents). The percentages do not have to add up to 100% for they relate to 
different questions. While 4% of all respondents are strongly supportive of both 
more information and higher fuel prices, 4% of all respondents are also strongly 

opposed to both of these.

.5.1.2.5 ATTRACTIVENESS OF PREMIUMS 

A more detailed question assessed for which kind of consumption 
decision, a premium would be an attractive policy: would a premium of ca. 
EUR 1350 induce consumers to purchase a car with a smaller engine or a 
smaller car in general? Again, different suggestions had to be evaluated on a 
five-rank ordinal scale. Altogether, no extreme responses were given; the 
share of respondents which “do not agree”, are “indifferent” or “agree” is 
very similar for the majority of suggestions. The following table summarizes 
the results. 

Table 2: Attractiveness of premium (share of respondents in per cent, 
adjusted)

Policy suggestion do not do not indifferent agree agree Obs
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agree at all agree absolutely
Changing to smaller 
engine for premium. 

0 26 41 33 0 100%
694

Changing to smaller 
car for premium. 

0 32 36 32 0 100%
714

Premium would not 
affect my decision. 

0 36 35 29 0 100%
674

Premium would induce 
me to buy additional 
features.

0 31 46 23 0 100%
647

I would change from 
gas to diesel for 
premium.

0 23 46 31 0 100%
535

For a premium, I would 
buy a fuel-efficient but 
larger car. 

0 28 42 30 0 100%
687

Respondents were then asked which policy design they preferred for 
financing this premium. The answers are summarized in the following table. 
Interestingly, strong opinions are only found with regard to the policy that 
premiums are financed from fines. 

Table 3: Financing a premium (share of respondents in per cent, adjusted) 

Policy suggestion do not 
agree at all

do not 
agree

indifferent agree agree 
absolutely

Obs

From higher prices on 
new cars. 

0 41 35 24 0 100%
616

From a fine on fuel-
intensive cars. 

20 7 13 18 33 100%
1,581

From a price increase 
on fuels.

0 39 38 23 0 100%
560

5.2 Multivariate Analysis 
The aim of the following analysis is to determine the characteristics of 

consumers who express support for information-based or financial policies. 

5.2.1 Correlations 

The correlation matrix of the 7 dependent variables (3 information policy 
variables and 4 financial policy variables) used in the following regressions 
is presented in Table 3 in Appendix 2. 

There is a significant positive correlation between responses to 
information-based policies, although the correlations are not very large. 
Correlations between responses to the financial incentives-based policies are 
often positive and significant. Cross-correlations between responses to 
information- and financial incentives-based policies are often not statistically 
significant, and in two cases they are negatively related to each other at a 
statistically significant level. This suggests that those individuals that 
support information-based policies are not necessarily the same as those who 
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Older individuals and women expressed support for this. Similarly, 
households with few children, as well as more educated individuals, 
supported this policy. Individuals who would appreciate having more 
information from car manufacturers (variable ‘mehr_info’) as well as those 
supporting price increases for petrol supported this initiative. Individuals 
who indicated the energy label for cars would play a role in their next 
purchase decision (bedt_ee_korr) supported this policy. 

Dependent variable: More information on which cars have high and low 
fuel consumption (mns_infaut).

Opposition to this policy was expressed by older individuals (who 
incidentally are more likely to be buyers of brand-new cars). In contrast, 
individuals that spend a long time travelling to work were supportive of this. 
This policy was also supported by wealthier households, amongst others. 

.5.2.2.2 FINANCIAL VARIABLES 

Dependent variable: Raising the price of fuel (mns_hhpr).
This policy received support from several groups: females, wealthier 

households, and those traveling to work by bike. It was opposed by those 
traveling to work by car, as well as those households with multiple cars. 

Individuals who supported the policy of producers giving more 
information (‘mehr_info’) also were likely to support this initiative. 

Dependent variable: Raising the price of fuel and redistribution by 
lowering health insurance premiums (mns_hhkk).

Women and wealthier households expressed support for this policy. 
(Oddly enough, those traveling to work by bike were relatively opposed to it.) 

Dependent variable: Incentive of EUR 650 up to EUR 1350 for buyers of 
energy efficient cars (mns_prm).

This policy was supported by wealthier households. It was opposed, 
ceteris paribus, by those who have already purchased a car during their 
lifetimes (and who therefore might have more experience of the car-buying 
decision!).

Dependent variable: Fine of EUR 1350 for those with polluting cars 
(mns_abga).

This policy was supported by older individuals, which contrasts with 
earlier regressions (with mns_infaut as dependent variable) indicating that 
older individuals were relatively opposed to more information on the 
pollution levels of cars. This policy was also supported by wealthier 
households and by mobile individuals (likely to move in the near future). 

5.2.3 Summary of Empirical Findings 

Individuals display heterogeneity with regard to support for various 
policy initiatives. Although we tried to divide individuals into those who 
supported information-based policies as opposed to financial-based policies, 
there is some overlap between these two groups, as well as frictions within 
groups.   
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support financial incentive-based policies. (We remind the reader that the 
questionnaire is constructed in such a way that a response for one policy has 
no immediate impact on responses concerning support for another policy (i.e. 
there is no implicit ‘trade-off’ between responses).) 

In an attempt to group individuals into groups according to their support 
for information policies or financial incentive policies, we applied cluster 
analysis techniques. Preliminary explorations with hierarchical clustering 
methods, using several linkage techniques, appeared to be unable to make 
meaningful groups of individuals, however. This underlines the 
heterogeneity in responses in terms of the support individuals gave for the 
different policies.  

5.2.2 Regressions 

When doing regressions with a dichotomous dependent variable, we use 
the standard probit and logit models (robust for heteroskedasticity). For 
count data models, Poisson regressions are preferable to OLS regressions in 
many cases where the dependent variable is an ordered array of integers. The 
poisson distribution assumes that the mean is equal to the variance – if the 
mean is less than the variance (i.e. the case of ‘overdispersion’) the poisson 
model is not appropriate and we would prefer the (generalized) negative 
binomial regression estimator. In our case, however, we don’t observe 
overdispersion (instead we have under-dispersion). We base our inference on 
the OLS and poisson estimators (robust for heteroskedasticity). These two 
estimators give similar results in all cases, however. 

Regression results are presented in Tables 4 and 5 in Appendix 4, and a 
list of variables can be found in Appendix 3. From a list of candidate 
variables, we retained explanatory variables that were either statistically 
significant or, failing that, of particular interest for this paper. The more 
explanatory variables we have, the fewer the number of observations, such 
that statistical significance of the regression coefficients becomes less likely. 
Furthermore, specific coefficient estimates are likely to vary slightly across 
specifications because of differences in sample composition associated with 
differences in number of observations. 

.5.2.2.1 INFORMATION VARIABLES 

Dependent variable: Should manufacturers give more information on 
energy efficient cars? (mehr_info).

Older individuals and females express support for this proposal. Less-
educated individuals, also tend to support this policy. While those traveling 
to work by car were against it, those traveling by public transport expressed 
support. Individuals supporting the policy of raising fuel prices also were 
more likely to support this policy. Furthermore, it is interesting to observe 
that those individuals who indicated the energy label would play a role in 
their next car purchase decision were favourable to this policy. 

Dependent variable: More general information on how fuel consumption 
can be reduced (mns_infpr). 
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Multivariate regressions reveal that women were generally more 
favourable to men with regard to policies relying on both information 
provision and financial incentives. Older people were supportive of 
information policies but were less supportive of financial incentive schemes. 
Richer households, in contrast, were relatively favourable to financial 
incentives although they did not display any discernable support for 
information policies. Furthermore, those that spend a long time travelling to 
work may be relatively favourable to both information and financial 
incentive policies. 

Subjective responses on the importance of the energy label in the choice 
of a new car (variable ‘bedt_ee_korr’) were positively associated with 
support for information-provision policies, for two of our three dependent 
variables. This is an encouraging result, because it is consistent with the 
hypothesis that individuals who are genuinely concerned about the 
environment and are relatively well-informed of environmental issues tend 
to support information-provision policies. We did not detect any influence of 
this variable (importance of the energy label, ‘bedt_ee_korr’) on support for 
financial incentive policies, however.

6 Conclusions
In this paper we analyzed to what extent consumers are willing to support 

public policies aiming at limiting polluting emissions from cars. We began 
with a theoretical discussion in which voluntary pro-environmental behavior 
brought on by ‘intrinsic motivation’ was contrasted with enforced 
compliance to financial and legal incentives (the case of extrinsic 
motivation). Taking car purchase decisions as an example, and drawing upon 
a unique dataset of about 1,500 Swiss households, we investigated the 
responses of consumers to policies of information-provision or financial 
incentives. We observed significant consumer heterogeneity in terms of 
support for these policies. It is usually taken for granted that public policies 
are welcome by some parts of the population but not by others. However, for 
the overall effectiveness of policy measures it matters to what extent which 
kind of motivations are present within a population. 

We compared consumer support for either information provision policies 
and/or monetary interventions (the latter consisting of higher taxes on fuel, 
and subsidies or fines in relation to the energy-efficiency of cars). 
Concerning information policies, there are two distinct ways to interpret 
support of these measures: first, support can be seen as the legitimacy for 
environmental regulations with a monetary dimension. Providing 
information about ecological problems and giving consumers ideas on how 
to relieve the situation is a very ‘democratic’ approach towards 
environmental protection, for consumers as well as firms are first given a 
chance to draw their own conclusions before being restricted by the law. A 
second argument for information policies stems from acknowledging the 
heterogeneity of individuals in terms of their environmental motivations. In 
contrast to monetary tools, information provision does not run the risk of 
crowding out intrinsic pro-environmental motivation. 
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The Swiss dataset revealed that the majority of consumers is in favour 
towards some kind of public intervention for environmental protection. To 
begin with, more than half of the participants expressed an opinion about the 
manufacturers' responsibility for further improving the fuel efficiency of cars. 
At the same time, they saw a lack of information, as more than half of the 
respondents also supported information provision on such efficient  
cars (i.e. 54% of respondents categorized this as "useful" which is the second 
highest category). About one fifth of the total of respondents wanted to be 
better informed about the problem of fuel use and highly supported this 
policy for the public level. The increase in fuel prices was objected to by 
about half of the respondents, calling it “not useful at all”. Putting this in 
context with information policies: of those consumers considering  
information provision as very useful (one third of respondents), about 43% 
strongly opposed higher fuel prices. The group of consumers who seem to be 
highly motivated towards environmental protection, thus being very positive 
about information provision to the public as well as supporting higher fuel 
prices amount to 4% of the total. This group is opposed with a 4% share of 
respondents objecting to both information provision and monetary incentives 
in the form of higher fuel prices. Of those consumers having opposed 
information provision, 50% were also very critical about fines, thus calling it 
“not useful”.

In multivariate regressions we sought to explain preferences for specific 
policies (information provision or financial/legal incentives) by looking at 
consumer characteristics. In many cases, individuals that took a favourable 
stance towards one of the policies were less favourable to the other policy. 
Indeed, the two policies were not seen as complementary but had different 
appeal to different questionnaire respondents.  

Interpretation of our results is obscured, however, by the possibility of 
strategic thinking on the part of respondents. First, consider the information-
provision policy. Respondents expressing support for this policy will include 
those who genuinely believe that information provision is a worthwhile 
policy. However, this category of respondents may also include those ‘cheap 
talkers’ who consider this a relatively harmless policy that will cost them 
nothing. To the extent that support for information-provision policies is 
merely a manifestation of goodwill and cheap talk, it may be more 
instructive to concentrate on the responses concerning financial incentives. 
Second, it may be the case that intrinsically-motivated respondents suspect 
that the majority of consumers are extrinsically-motivated (i.e. unlike 
themselves) and so they may behave strategically and support policies of 
financial incentives, even though such policies are likely to be relatively 
ineffective when imposed upon these intrinsically-motivated individuals. 
The possibility of strategic responses along these lines makes it difficult to 
associate support for either information or financial incentive policies with 
groups of intrinsically or extrinsically motivated individuals. 
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Further research analyzing the knowledge of environmental issues 
already possessed by individuals would appear to be worthwhile.8 It would 
be interesting to take a closer look at the pro-environmental behaviour of 
people with more knowledge of environmental issues, and also their 
perceived effectiveness of information-provision policies. In addition, we 
would welcome more information on the role of consumer heterogeneity in 
the diffusion process, as well as dynamic datasets describing the adoption of 
pro-environmental cars (as opposed to the cross-sectional dataset featured 
here).

8 It should not be overlooked, however, that the government (as well as other agents) provides 
a large amount of information to consumers on a wide range of other environmental issues, 
and that this information competes for consumer attention. 
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Appendix 1: Summary statistics 

Table 4: Household Size 

Number of persons Frequency Percent Cumulative percent 
1 415 30.20 30.20
2 563 40.98 71.18
3 167 12.15 83.33
4 229 16.67 100.00

total 1,374 100.00

Table 5: Household Income 

Income Frequency Percent Cumulative percent
Less than 2000 21 1.54 1.54
2000-4000 168 12.33 13.87
4001-6000 323 23.70 37.56
6001-8000 302 22.16 59.72
8001-10'000 223 16.36 76.08
10'000-12'000 139 10.20 86.28
12'001-14'000 85 6.24 92.52
More than 14'000 102 7.48 100.00
total 1,363
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Appendix 2: Correlation matrix 

Table 6: Correlations and cross-correlations 

mehr_info mns_infpr mns_infaut mns_hhpr mns_hhkk mns_prm mns_abga
coeff mehr_info 1.0000
p-value
obs 1264
coeff (rank corr) 1.0000
p-value
coeff mns_infpr 0.3072 1.0000
p-value 0.0000
obs 1204 1444
coeff (rank corr) 0.3155 1.0000
p-value 0.0000
coeff mns_infaut 0.1905 0.3913 1.0000
p-value 0.0000 0.0000
obs 624 716 732
coeff (rank corr) 0.2001 0.3805 1.0000
p-value 0.0000 0.0000
coeff mns_hhpr 0.1474 0.0912 0.0040 1.0000
p-value 0.0000 0.0007 0.9160
obs 1210 1384 703 1445
coeff (rank corr) 0.1633 0.1041 0.0521 1.0000
p-value 0.0000 0.0001 0.1676
coeff mns_hhkk 0.0002 -0.0336 -0.1099 0.1744 1.0000
p-value 0.9963 0.4200 0.0524 0.0000
obs 505 579 312 574 589
coeff (rank corr) 0.0020 -0.0171 -0.1139 0.1444 1.0000
p-value 0.9646 0.6820 0.0444 0.0005
coeff mns_prm 0.0295 -0.1019 -0.0197 -0.0249 0.0594 1.0000
p-value 0.4519 0.0054 0.6774 0.4971 0.2665
obs 653 745 447 746 352 772
coeff (rank corr) 0.0285 -0.1099 -0.0280 -0.0041 0.0657 1.0000
p-value 0.4670 0.0027 0.5550 0.9119 0.219
coeff mns_abga -0.0044 0.0127 -0.0460 0.1480 -0.0263 0.0934 1.0000
p-value 0.9147 0.7445 0.3740 0.0001 0.6320 0.0461
obs 585 660 376 661 335 456 680
coeff (rank corr) -0.0047 0.0025 -0.0453 0.1136 -0.0259 0.0885 1.0000
p-value 0.9106 0.9489 0.3807 0.0034 0.6362 0.0591
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Appendix 3: List of variables 

Dependent variables:
Mehr_info –  should manufacturers give more information on energy 
efficient cars? 
Mns_inf_pr  – more general information on how fuel consumption can 
be reduced 
Mns_infaut –  more information on which cars have high and low fuel 
consumption 
Mns_hhpr –   raising the price of fuel 
Mns_hhkk –   raising the price of fuel and redistribution by lowering 
health insurance premiums 
Mns_prm –   incentive of EUR 650 up to EUR 1350 for buyers of 
energy efficient cars 
Mns_abga –  fine of EUR 1350 for those with polluting cars 

Independent variables:
Log_alter –  logarithm of age 
Geschl –   sex (0 – female; 1 – male) 
Hh_anzkin – persons under 18 in household 
Hh_breink – household income categories 
Ausb_obl –  completed obligatory schooling (yes/no) 
Aweg_zeit – time spent traveling to work (categories) 
Kauf_anz –  whether the respondent has previously bought a car 
Lk_zeit –  time taken to choose a car 
Wohn_5j –  likely to live in same address in 5 years (0 if same address, 1 
otherwise)
Bedt_ee_korr – knowledge of the energy label for cars 
Nk_abs –  likelihood of buying a car in the next 10 years (0 (surely not) 
– 3 (certainly)) 
Hh_autos –  number of cars in household 
Dummy_vm_fuss – travel to work on foot (yes/no) 
Dummy_vm_velo –  travel to work on bike (yes/no) 
Dummy_vm_auto –  travel to work by car (yes/no) 
Dummy_vm_tram – travel to work on tram (yes/no) 
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Appendix 4: Regression results 

Table 7: Regression results for the information variables. Only regression 
results significant at the 10% level are shown for the latter results. 

mehr_info mns_infpr mns_infaut 
Probit Probit Probit Probit Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson

log_alter 0.2387 0.2396 0.4163 0.2573 0.0684 0.0763 -0.0467 0.0777 -0.1032 -0.1065 -0.2524 -0.0843
1.86 1.43 1.24 1.97 2.24 1.95 -0.57 2.42 -4.24 -3.47 -4.32 -3.30

geschl -0.1641 -0.1818 0.0302 -0.0883 -0.0605 -0.0605 0.0039 -0.0589 -0.0042 -0.0144 -0.0279 -0.0039
-1.81 -1.72 0.15 -0.95 -2.81 -2.38 0.08 -2.66 -0.22 -0.69 -0.86 -0.19

hh_anzkin 0.0617 0.0776 0.0854 0.0504 -0.0094 -0.0108 -0.0511 -0.0134 -0.0088 -0.0033 -0.0078 -0.0109
1.42 1.63 1.09 1.14 -0.86 -0.92 -2.66 -1.29 -0.95 -0.32 -0.59 -1.17

hh_breink -0.0040 0.0114 0.0294 -0.0330 -0.0018 -0.0045 0.0076 0.0023 0.0064 0.0054 0.0183 0.0035
-0.17 0.41 0.59 -1.35 -0.32 -0.65 0.62 0.4 1.38 0.99 1.99 0.69

ausb_obl -0.2117 -0.2263 -0.2832 -0.1889 0.0360 0.0371 0.0329 0.0424 -0.0062 0.0066 0.0388 0.0108
-2.12 -1.93 -1.61 -1.85 1.53 1.33 0.78 1.86 -0.3 0.28 1.15 0.49

aweg_zeit -0.0160 0.0019 0.0359
-0.22 0.1 2.99

kauf_anz 0.5294 0.0606 -0.0967
0.92 0.63 -2.94

lk_zeit 0.0544 0.0053 0.0066
0.99 0.37 0.67

wohn_5j -0.1362 -0.0283 -0.1014
-0.79 -0.62 -3.26

bedt_ee_korr  0.5527 0.0505 0.0089
5.05 1.96 0.51

nk_abs  0.0790 0.0122 0.0149
0.64 0.4 0.7

hh_autos -0.2384 -0.0208 -0.0044
-1.93 -0.62 -0.22

dummy_vm_fuss -0.1153 0.0261 -0.0615
-0.66 0.66 -1.59

dummy_vm_velo 0.1576 0.0200 -0.0673
1.09 0.6 -1.83

dummy_vm_auto -0.2833 -0.0186 0.0270
-2.22 -0.63 1.01

dummy_vm_tram  0.2673 0.0016 0.0576
1.75 0.05 1.99

mehr_info 0.2004 0.0706
9.56 4.21

mns_hhpr 0.1731 0.0158 0.0042
5.34 2.14 0.6

[pseudo-]R2 0.0079 0.0292 0.1126 0.0291 0.0015 0.0020 0.0059 0.0126 0.0014 0.0029 0.0075 0.0024
OBS 1043 786 302 1005 1176 834 347 983 603 444 165 514
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Table 8: Regression results for the financial incentive dependent variables. 
Only regression results significant at the 10% level are shown for the latter 

results

mns_hhpr mns_hhkk
Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson

log_alter -0.0047 -0.0657 -0.0041 -0.0611 0.0396 0.0325 0.1438 0.0194
-0.08 -0.91 -0.03 -0.99 1.05 0.67 1.26 0.47

geschl -0.0966 -0.1481 -0.1945 -0.0988 -0.0504 -0.0684 -0.0429 -0.0479
-2.34 -3.03 -2.21 -2.25 -1.91 -2.21 -0.63 -1.65

hh_anzkin 0.0103 0.0310 -0.0032 0.0097 0.0025 -0.0021 -0.0163 0.0047
0.50 1.41 -0.09 0.46 0.18 -0.14 -0.65 0.34

hh_breink 0.0410 0.0540 0.1016 0.0568 0.0139 0.0125 -0.0132 0.0068
3.69 4.11 4.46 4.81 1.96 1.47 -0.72 0.86

ausb_obl -0.0817 -0.0676 -0.0243 -0.0554 0.0438 0.0409 0.0276 0.0423
-1.79 -1.25 -0.30 -1.16 1.40 1.08 0.41 1.31

aweg_zeit -0.0437 0.0248
-1.29 0.97

kauf_anz -0.0098 0.1463
-0.05 1.70

lk_zeit -0.0056 0.0263
-0.22 1.50

wohn_5j -0.1270 0.0531
-1.62 0.93

bedt_ee_korr  0.0770 0.0011
1.58 0.03

nk_abs  -0.0966 -0.0891
-1.63 -2.44

hh_autos -0.2193 0.0065
-3.96 0.14

dummy_vm_fuss -0.0993 -0.0350
-1.21 -0.76

dummy_vm_velo 0.1233 -0.0823
2.00 -2.04

dummy_vm_auto -0.2504 0.0055
-4.36 0.16

dummy_vm_tram 0.0491 0.0224
0.76 0.52

mehr_info 0.2281 -0.0105
5.53 -0.38

mns_hhpr 0.0430
3.84

[pseudo-]R2 0.0047 0.0217 0.0342 0.0149 0.0011 0.0023 0.0060 0.0033
OBS 1170 828 293 1005 490 367 132 420
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Table 8 (continued): Regression results for the financial incentive dependent 
variables. Only regression results significant at the 10% level are shown for 

the latter results.  

mns_prm mns_abga
Poisson Poisson Poisson Poisson Poisson Poisson Poisson Poisson

log_alter -0.0370 -0.0251 -0.0859 -0.0327 0.0638 0.0745 -0.0309 0.0907
-1.31 -0.66 -1.22 -1.07 1.87 1.68 -0.32 2.47

geschl -0.0072 0.0062 0.0261 -0.0066 0.0086 -0.0076 0.0489 0.0187
-0.36 0.27 0.67 -0.31 0.36 -0.27 0.89 0.73

hh_anzkin -0.0069 -0.0064 0.0100 -0.0110 -0.0162 -0.0036 0.0122 -0.0173
-0.70 -0.59 0.68 -1.02 -1.30 -0.26 0.52 -1.27

hh_breink 0.0147 0.0085 -0.0033 0.0125 0.0098 0.0104 0.0180 0.0057
2.66 1.25 -0.27 2.06 1.54 1.37 1.21 0.81

ausb_obl -0.0289 -0.0387 -0.0202 -0.0286 -0.0230 -0.0032 -0.0562 -0.0048
-1.35 -1.52 -0.55 -1.20 -0.84 -0.10 -1.19 -0.16

aweg_zeit 0.0207 -0.0208
1.23 -0.98

kauf_anz -0.1712 -0.0052
-3.92 -0.05

lk_zeit -0.0111 -0.0217
-0.88 -1.34

wohn_5j -0.0227 0.1273
-0.56 2.49

bedt_ee_korr  -0.0023 -0.0119
-0.09 -0.42

nk_abs  -0.0279 -0.0111
-0.98 -0.30

hh_autos 0.0258 -0.0309
0.92 -0.81

dummy_vm_fuss -0.0377 -0.0022
-1.00 -0.05

dummy_vm_velo 0.0088 0.0390
0.28 1.02

dummy_vm_auto 0.0255 -0.0057
0.91 -0.17

dummy_vm_tram 0.0348 -0.0064
1.05 -0.17

mehr_info 0.0183 -0.0206
0.87 -0.85

mns_hhpr -0.0052 0.0299
-0.64 3.24

[pseudo-]R2 0.0010 0.0010 0.0030 0.0008 0.0012 0.0010 0.0069 0.0029
OBS 643 470 184 538 558 421 156 481
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1 Introduction 

Biomimicry is normally associated with product design. However, a small 
body of literature is emerging that tries to apply such ecological principles at 
a system level. Ecosystems derive resilience – an ability to adapt to changing 
environmental conditions – from the presence of apparently redundant 
species and sub-systems. When external circumstances change – e.g., 
climate change – the dominant species and sub-systems may become 
unviable, however some of these secondary species now come into their own, 
allowing the system as a whole to survive, albeit in a somewhat different 
form. The ability for the system to adapt and survive is known as resilience. 
Perrings (1998, 511) expressed the view that:  

“While the notion of system resilience has its roots in ecology, it is 
concerned with something that is common to any stochastic evolutionary 
system – the effect of the stability domain structure on the system’s 
dynamics”.  

This would suggest that Perrings at least believes that applying these 
principles to systems in the economy is legitimate. As an economic system, 
the automotive industry is dominated by large centralised mass producers 
serving global markets. Yet on the fringes there survive much smaller 
players, which, by using different business models, remain viable over long 
periods. Even some of the mass producers house within them smaller 
volume operations which sometimes use different business models. In a 
radically different operating environment informed by SCP, such fringe 
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players may well offer a more viable business model than the currently 
dominant mass production paradigm. I will explore this notion in the context 
of the micro factory retailing (MFR) model and explain how such fringe 
players may hold the key to a transition from conventional mass production 
to more sustainable MFR (see Wells and Nieuwenhuis 2000, Nieuwenhuis 
and Wells 2003, chapter 17 for more detail on the MFR model). 

In the context of sustainable consumption and production it is important 
to emphasize the interrelatedness of consumption and production. Mass 
production enables mass consumption; mass consumption without mass 
production is not possible. In a more sustainable economic system, therefore 
both consumption and production need to be tackled together. However, as  - 
certainly in the mass production car industry - the production system drives 
consumption, rather than the other way around, the first steps have to come 
from the production system. Hart (1997) said as much when he emphasized 
the responsibility of business and industry as leaders in the moves towards 
greater sustainability. In the context of what is needed for sustainability in 
relation to our current situation the changes needed are likely to be radical 
and radical change and innovation are therefore to be expected.  

2 Change and transition 

2.1 Introduction

Change and innovation are normally cast in a model of industrial 
transformation whereby an existing industrial or business model is 
transformed into a new, innovative model. The key to the new model is that 
it is different from the current state. The transition process then features the 
move from one model to another over time. Yet the mechanism of transition 
is widely debated and not always well understood. Some historical 
precedents exist which could provide a number of clues as to the nature of 
such transformation processes. Within the automotive industry context, the 
transition from ash-framed body technology to all steel-bodies to enable 
Ford-Budd style mass production is a significant example (Nieuwenhuis and 
Wells 2007). It is also often implied that the transition starts with a blank 
sheet, however this is not necessarily the case. Often elements of the 
alternative models already exist in the economy in some form. At any time, a 
number of possible and viable models operate side by side within any 
existing economic and industrial system. External factors determine the 
conditions that allow one to become dominant over the other. For example, it 
has been argued (Sabel and Zeitlin, 1985, p134) that mass production as we 
know it today was by no means the only possible outcome at the time of its 
introduction, which for the car industry essentially spans the period from 
1910-1940: 

“…it can be argued that mass production was but one of a range of 
manufacturing strategies, each of comparable technological viability. The 
decision to pursue mass production at the expense of these alternatives 
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arose, not because of ‘an immanent logic of technological change’, but 
because of ‘some implicit’, collective choice, arrived at in the obscurity of 
uncountable small conflicts.” 

The precise nature of such ‘small conflicts’ is peculiar to a particular set 
of circumstances at a particular period in time. Such circumstances change 
over time, thus putting increasing pressure on the system, which now runs – 
at least metaphorically – ‘out of time’. I would suggest that this situation is 
beginning to manifest itself in the case of the mass production of cars. This 
system leads inevitably to overproduction, hence oversupply, particularly in 
more highly motorised markets increasingly demanding the kind of 
diversified product offerings mass production is ill-suited to provide 
(Nieuwenhuis and Wells, 1997 and 2003). Add to this the pressure on the 
economy as a whole to become more sustainable and the push effects of 
mass car production rapidly manifest themselves as one of the least 
sustainable aspects of the current car consumption and production system. In 
such a situation, alternatives may not be immediately obvious as they are 
overshadowed by the dominant model, which most observers may regard as 
the only possible  model. Those who benefit from the status quo will also be 
quick to downplay the importance of more marginal models as outdated or 
unviable. In reality, we may be dealing with something quite different that is 
best understood from the point of view of ecology. I will explore to what 
extent an understanding of ecosystems can help in visualizing a possible 
industrial transformation process. 

2.2 Change and Biomimicry 

The concept of biomimicry has largely been confined to areas such as 
engineering and design. Here structures and materials used in nature have 
formed the inspiration for man-made materials and structures. Benyus (1997) 
presents a few examples, such as manmade fibres based on those used by 
spiders to construct their webs. The wingtips on aircraft are another obvious 
example (see, for example Tucker, 1993). In the automotive world, examples 
are less common, however, the then DaimlerChrysler’s Mercedes-Benz 
division presented its Bionic concept car, inspired by the boxfish, in 2005 
(www.daimlerchrysler; Wells 2005). In terms of definitions of biomimicry , 
Benyus (1997, pxi) herself gives a range, which is perhaps the most useful 
way to handle this complex concept: 

1. Nature as model. 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, e.g. a solar cell inspired by a leaf. 
2. Nature as measure. Biomimicry uses an ecological standard to judge 
the “rightness” of our innovations. After 3.8 billion years of evolution, 
nature has learned: What works. What is appropriate. What lasts. 
3. Nature as mentor. Biomimicry is a new way of viewing and valuing 
nature. It introduces an era based not on what we can extract from the 
natural world, but on what we can learn from it. 
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This range of definitions is useful in that it captures the different 
approaches currently captured under the aegis of biomimicry. The 
DaimlerChrysler Bionic concept car, for example, fits under category 1. 
Field and Conn (2007, 327) point out that:  

“It is not only in engineering design that lessons may be taken from nature; 
many useful insights may also be obtained through viewing human social, 
political, commercial and financial organisations as living systems 
analogous to those found in nature”.  

They argue that despite the obvious fact that:  

“Human social and organisational systems are in many respects much 
more like living systems than like linear machines…they are mostly 
designed and managed as if they were machines” (ibid.).  

In a sense, the still relatively young discipline of industrial ecology is also 
based on biomimicry and it does emphasize circular models. Although bio-
mimicry lies at the basis of industrial ecology, it has really moved beyond 
this and much of its thinking and practices have no true equivalent in nature.  
Harte (2001) also questions this claimed link with nature; he argues natural 
ecosystems are too complex to apply to industrial and business processes.  
Some ecosystems – such as the carbon cycle – work on a massive scale, 
while many natural processes allow levels of waste that human activities 
could ill-afford.  Seed production by many organisms is an example.  The 
general principles still apply, however, certainly at a conceptual level.  
Frosch and Gallopoulos (1989) present a quite balanced assessment in this 
context:

“An ideal industrial ecosystem may never be attained in practice, but both 
manufacturers and consumers must change their habits to approach it 
more closely if the industrialised world is to maintain its standard of 
living – and the developing nations are to raise theirs to a similar level – 
without adversely affecting the environment.” 

We can look at ecosystems at different levels and outside the context of 
conventional industrial ecology. By taking this different approach clear 
parallels between natural and industrial or organisational phenomena can be 
explored. This is the line taken by authors such as Perrings (1998), Tilman 
(2000), as well as more recently by Field and Conn (1997) and Geng and 
Côté (1997). There is however one important difference between the 
behaviour of human systems and ecological systems, as Peterson (2000, 325) 
points out. This is that unlike ecological systems which rely on the past, 
humans can imagine possible futures and can use this to inform their actions 
and modify their systems. This point is particularly important in the context 
of building more sustainable production and consumption systems, such as 
the proposed changes discussed in this paper. 

2.3 Biomimicry and Diversity 
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The concept of diversity is based on that of biodiversity – the notion that a 
healthy ecosystem relies on the interaction of a number of different species. 
Molles (2005, 400) provides a deceptively simple definition of diversity: “A 
combination of the number of species and their relative abundance defines 
species diversity”, however, this needs more exploration. Despite 
widespread concern in environmentalist circles about loss of biodiversity, 
among scientists it has by no means always been universally accepted as 
essential. In fact, as an issue it can be said to have emerged as recently as the 
1980s (Tilman 2000, Lévêque and Moulou 2001). Tilman (2000) shows how 
the concept went from one accepted on anecdotal evidence by Darwin (1859) 
and Elton (1958) to a more empirical phase where research into diversity 
was more limited. Tilman (2000) reviews the subsequent literature and from 
this concludes that: 

“In broad summary, these reviews show that, on average, greater diversity 
leads to greater productivity in plant communities, greater nutrient 
retention in ecosystems and greater ecosystem stability.”  

In fact, he quotes research (Tilman, 2000, 208) which shows that each 
halving of the number of plant species leads to a 10-20% loss of productivity 
within a given plot; a plot containing only one plant species is less than half 
as productive as a plot containing 24 to 32 species. McCann (2000, 231) too 
concludes that: “In summary, the results indicate that within an ecosystem, 
diversity tends to be correlated positively with ecosystem stability.” 

One welcome aspect of Tilman’s work is his keenness to make 
comparisons between ecology and  the world of business. He explains, for 
example, that one reason for the inherent stability of more diverse 
ecosystems: “…is comparable to the economic process that causes a more 
diverse investment portfolio to be less volatile…”. Because species differ 
from each other they respond differently to environmental changes. The 
more species this is averaged across, the less variable the total. He argues 
also that complex natural systems:  

“highlight the conceptual links between economics and ecology – 
disciplinary links that must be strengthened if ecological knowledge is to 
be used to help create a sustainable economy” (Tilman, 2000, 210-211).  

Lévêque and Mounolou’s (2001) term ‘biocomplexity’ may also be useful 
in this context, as it refers specifically to the functional interactions between 
species, while replicating all this in the economy would be the key to a 
system based on biomimicked diversity, as Benyus (1997, 30) points out for 
agriculture: “The real Holy Grail is…polyculture – mixed species plots – 
since, as nature has shown us, only polycultures are able to pay their own 
bills”.  It is now widely accepted that loss of biodiversity can be damaging 
and is certainly undesirable; for this reason it has become the target of 
considerable research funding, such as the EU ALARM project, which 
enjoys a €24 million budget (Sciama, 2007). It was also recognised at Rio 
that relatively little was known and understood about biodiversity (Quarrie, 
1992). The Convention therefore included among its main aims to:  

“Undertake long-term research into the importance of biodiversity for the 
functioning of ecosystems and the role of ecosystems in producing goods, 
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environmental services and other values supporting sustainable 
development…” (Quarrie 1992, 131).  

It may be by extension of this role in promoting “other values supporting 
sustainable development” that diversity has come to be regarded as desirable 
in a wider context and in recent years an increasing number of observers has 
attempted to apply the principle to wider social economic and industrial 
structures. This notion that nature can teach us lessons on how to organise 
human activity has become increasingly popular. Benyus (1997, 24) quotes 
tropical agroecologist Jack Ewel: “Imitate the vegetative structure of an 
ecosystem, and you will be granted function”. I mentioned earlier how 
Tilman (2000) supports this view.  

Diversity in ecosystems really comes into its own at times of change, as 
Geng and Côté (2007, 331) explain:  

“This is because the diversity in genes, species and ecosystems provides 
the raw materials with which different human communities will adapt to 
change, and the loss of each additional species reduces the options for 
nature and people to respond to changing conditions”.  

Diversity implies that for any given stable ecosystem there is a certain 
degree of redundancy – the presence of species with no obvious key role in 
the system, however, as Peterson et al. (1998, 8-9) point out:  

“…the loss of redundancy decreases the system’s ability to withstand 
disturbance or further species removal….Indeed it is difficult to envision 
how ecosystems without redundancy could continue to persist in the face 
of disturbance”.  

They explain (ibid. 10) that: “Change may cause an ecosystem at a 
particular scale, to reorganise suddenly around a set of alternative mutually 
reinforcing processes.” Peterson et al. define ecological resilience as:

“…a measure of the amount of change or disruption that is required to 
transform a system from being maintained by one set of mutually 
reinforcing processes and structures to a different set of processes and 
structures”1.

Peterson et al. (1998) place great emphasis on the importance of scale, 
whereby in a given ecosystem, a mouse operates at a different scale from a 
moose, for example. Each experiences the same environment in a different 
way, although they may share some resources. In our analysis we could 
compare small scale MFR-style car makers with mice and conventional mass 
producers with moose. They also argue that this scale effect allows a 
measure of mutual reinforcement while minimising competition. Again in 
our analogy we can see how small specialists like Morgan can share 
resources with, for example BMW without competing with BMW, however, 
despite its size, Morgan helps make the automotive ecosystem more resilient, 
i.e. more capable of withstanding change. In fact this phenomenon also has 

1 Note that other ecologists use the term differently (cf. Peterson et al. 1998, for a more 
detailed explanation) 
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advantages from a more conventional economic perspective; as Garmestani 
et al. (2006, 534) point out: “Firms of different sizes can pursue different 
business strategies, because their interests do not overlap”. Peterson et al. 
(1998, 14) argue that by taking this scale effect into account what appears to 
be redundancy is often not. Instead: 

“The apparent redundancy of similar function replicated at different scales 
adds resilience to an ecosystem: because disturbances are limited to 
specific scales, functions that operate at other scales are able to persist”.  

Field and Conn (2007, 329) emphasise the fact that each system is itself 
made up of other systems operating at different scales: 

“At every level of this scale there is an interior life of the system 
comprised of the collective life of the smaller individual systems 
embedded within it”.  

These are known as complex systems and appear to fit the automotive 
industry model well. In our analogy then, the disturbance that affects the 
mass producers as a result of the twin pressures of diversifying markets and 
the need for more sustainable economic structures may leave the small scale 
specialists relatively unaffected – to an extent they are able to operate within 
the confines of their own sub-system. Peterson et al. (1998, 14) do warn 
however that the loss of species – e.g. several mass producers in our case – 
would reduce ecological resilience; the ecosystem as a whole would become 
more vulnerable. This is due to what they term ‘cross-scale functional 
reinforcement’, in our case the supply of engines by BMW to Morgan could 
be such a process, the loss of which would affect Morgan, although if some 
mass producers survive it may be able to re-source. The more limited 
number of possible suppliers would however make them more vulnerable.  

3 Automotive Ecosystem I: the Present 

We could typify the current automotive ecosystem as consisting of a 
range of players operating side by side with varying degrees of 
interdependency. First there are the conventional mass producers, using 
Budd all-steel technology and in-house powertrain (engine-transmission) to 
a large extent. Then there are a large number of suppliers of varying size, 
many of which supply the large Ford-Budd style car manufacturers. Then we 
find lower volume producers which still essentially employ variants of Budd 
all-steel technology, such as the truck makers who use steel cab structures – 
albeit increasingly clad in thermoset or thermoplastic panels -  the larger low 
volume specialists, such as Porsche and Maserati, who have varying 
solutions to the Budd issues (e.g. Porsche subcontracts body construction; 
Maserati shares facilities with Ferrari), finally we have the low volume non-
Budd specialists, such as Lotus, Marcos, Morgan, Spyker, Koenigsegg, as 
well as kit car producers such as Caterham, etc. These are generally 
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considered to be marginal niche players and many external observers expect 
their days to be numbered. I do not believe this to be the case, as they 
operate under a different set of economic rules. How this is the case was 
explored more fully in Nieuwenhuis and Wells (1997 and 2003), but in 
essence it is due to a number of factors, notably: 

1) avoidance of the very high investments and running costs of Budd 
all-steel body technology. 

2) outsourcing of key powertrain components from firms that do 
achieve economies of scale in these items – they benefit from the 
economies of scale achieved by others. 

3) an ability to practice cost recovery through exclusivity and brand 
value (Williams et al. 1994). 

For these reasons  these firms are viable even within the current system, 
while adding to the diversity of the current automotive ecosystem, thereby 
supporting its resilience, as outlined for natural ecosystems above. I have 
taken Morgan as a typical example of a smaller-scale niche player providing 
resilience to the automotive ecosystem. I will explain why. 

4 Case study: Morgan Motor Co. 

One of the World’s oldest surviving car manufacturers is the Morgan 
Motor Company of Malvern Link, Worcestershire in England. Morgan uses 
traditional pre-Budd coach-building techniques and has never made the 
transition to Budd all-steel technology. The firm is very successful and 
prides itself on never having had to lay off any workers. Morgan celebrates 
its first centenary in 2009. 

Low vehicle weight is inherent in the Morgan design philosophy and is 
aimed at achieving maximum performance for its sportscars. The means by 
which this is achieved include a simple chassis, minimal bodywork and the 
use of lightweight materials, notably wood and aluminium. The materials 
used in a Morgan therefore include renewables, notably wood and leather. It 
also includes steel, which is easily recyclable and derived from relatively 
plentiful iron ore. Aluminium is used for the bodywork and for the structure 
of the Aero 8. Aluminium saves weight compared with more conventional 
steel, although it is highly energy-intensive to produce. However, it does 
offer the ability of easy recyclability at an energy input of around 15% 
compared with virgin aluminium. The use of finite fossil hydrocarbon-
derived materials – such as plastics – is relatively low at Morgan. 

The low weight helps Morgan cars achieve relatively low fuel 
consumption and as a result relatively low levels of toxic emissions (carbon 
monoxide, hydrocarbons, NOx and particulates) and CO2 emissions 
(164g/km for the 4/4 1800 – which is around the EU average for all cars). 
This is further helped by Morgan’s use of state-of-the-art engines from 
mainstream manufacturers such as BMW with the resources to make engines 
to the latest designs. This is then combined with the latest engine 
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management software to optimise the powertrain for the Morgan application. 
Morgan now also designs its cars for the emissions standards of California, 
the world’s strictest. In our environmental rating system for vehicles (ERV) 
Morgan’s smallest engined model rates equal with Toyota’s Prius hybrid 
(www.clifford-thames.com ).

The Morgan business model relies on making low volumes of durable 
cars tailored to the requirements of individual customers. In a world 
increasingly concerned with sustainable consumption and production this is 
a very appropriate approach despite the fact Morgan’s business model dates 
back a hundred years. Around 60-70 million cars are produced worldwide 
each year, a practice that is clearly unsustainable. In the longer term, if car 
making is to survive at all, then all car manufacturers will have to move 
towards a business model closer to that of Morgan and other low volume 
manufacturers. Lower volumes would be produced, but the business would 
survive on helping keep the cars on the road after the initial sale. Morgan 
produces around 700-800 cars a year. 

In general, the value of small-scale manufacturing is not well understood. 
The mass production of cars as we know it today requires very large capital 
investments in three major processes: pressing, welding and painting. What 
is termed a car assembly plant is primarily involved in creating the car’s 
body. In addition, there is the actual final assembly process, which requires 
lower levels of investment, but is more labour-intensive. These processes, 
together with engine production, constitute the major fixed costs for mass 
production. These can only be recovered with very high levels of production 
and sales. Therefore, the biggest single unsustainable feature of mass car 
production is over-production, something inherent in the Ford-Budd mass 
production model. This leads to cars being forced into the market via 
discounts and other incentives. This in turn leads to rapid depreciation of 
new cars. This accelerated dissipation of economic value is a key factor in 
older cars becoming ‘beyond economical repair’ long before their technical 
‘end-of-life’. Morgan’s business model avoids this altogether.  

Morgan can be regarded as using a version of Micro Factory Retailing, or 
MFR (Wells and Nieuwenhuis 2000; Nieuwenhuis and Wells 2003). MFR 
offers a number of key advantages over Ford-Budd style mass production. 
These advantages make it inherently more sustainable in economic, social 
and environmental terms. Some of the main reasons for this are:  

Investments in productive capacity are incremental, expandable in line 
with market demand. Surplus demand is managed through waiting lists – 
a process used by Morgan. This also ensures continuity of both 
production and employment.  
The incremental expansion of capacity also means that new plants can be 
added to develop new markets, while new products or variants can be 
introduced incrementally, resulting in risk reduction.  
Customers can be shown around the plant and meet the people who make 
their car, and can thereby feel ‘closer’ to the product. This has long been 
a feature of the Morgan approach, and is even used by more mainstream 
car makers trying to build brand loyalty: including Mercedes-Benz, Rolls 
Royce, VW, Porsche, and BMW. 
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The factory becomes the location for repair, spare parts, upgrading, 
restoration and modification. This allows the manufacturer to tap into the 
elusive but potentially very profitable aftermarket revenue stream. 
The factory can undergo a transition over time from an essentially new 
car production focus, to one more involved in service and repair. Thus the 
factory does not depend solely on the sale of new cars. Bristol Cars has 
exploited this model well (Parsons, 2002). 
The inherent flexibility of small-scale manufacturing provides better 
customer care, as well as shorter lead times, and late configuration.  
Stronger worker commitment to the product and to customers. This 
results in more satisfying work for staff, and better quality levels with all 
that this entails. 
This manufacturing approach can take advantage of local small scale 
suppliers adding content appreciated by local markets. At the same time, 
modular supply strategies combined with commodity or off-the-shelf 
purchasing can reduce cost and achieve economies of scale where these 
are most appropriate.  
Modular construction allows quick and easy product up-grades. Thus the 
latest environmental and safety standards can often be retrofitted – a 
major area of obsolescence in the current system. 
Small scale manufacturing processes have a lower environmental impact 
compared with traditional high-volume manufacturing (Schumacher 
1973).
Lower site impact: a modern car plant occupies several square kilometres 
of land. Compared with this, Morgan requires a classic ‘light industrial’ 
facility. 

In summary, then, the Morgan approach meets social and political objectives 
by creating local employment in high-value manufacturing activities. At a 
time when mass production jobs appear in danger of being removed to 
locations in Eastern Europe, India, China or elsewhere the Morgan approach 
makes a key contribution in retaining those skills and added value within the 
UK. It also makes it possible to meet many sustainability criteria. 

5 Automotive Ecosystem II: the Future 

In a future sustainable automotive ecosystem, therefore, I would envisage 
micro factory retailing as being the dominant form of car supply and use. 
MFR is based on networks of small dispersed, combined assembly, retail and 
aftercare (e.g. maintenance and repair, parts supply, upgrade, vehicle 
management and takeback) facilities. These would supply local markets, 
sourcing from local suppliers, while being rooted in local economies and in 
tune with local needs. MFRs would also source standardised modules from 
larger, more centralised facilities which would be able to achieve economies 
of scale in modules such as powertrain, for example. This would entail some 
transport over longer distances, although this would involve smaller 
subassemblies and modules, rather than complete cars. The cost of transport 
and supply chain complexity would have to be offset by the advantages of 
economies of scale. It is conceivable for some of the mass car manufacturers 
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in Automotive Ecosystem I (AEI) to become module suppliers in 
Automotive Ecosystem II (AEII). It is even conceivable that some of these 
mass producers become MFRs themselves, or spin off existing MFR-like 
operations to become their core activities in AEII. Thus the Porsche-VAG 
group could focus on their Porsche, Bentley and Lamborghini activities, Fiat 
Auto could focus on Ferrari and Maserati, while GM could become Corvette, 
although the precise nature of the product would likely change as well. 

One of MFR’s main distinguishing features in relation to the current mass 
car production paradigm is that it would break through the ‘monoculture’ of 
large centralised factories making a standardised, relatively undifferentiated 
product in very large numbers and at relatively low cost. Low cost and 
manufacturing-push make these cars effectively disposable, with short useful 
life-spans of only 10-15 years. These large facilities draw on global supply 
networks and supply global markets, They may be compared with the farms 
of the wheat-belt of the US and Canadian prairies in that they too are 
monoculture-based, supply world markets with cheap standardised grain and 
draw supplies – in the form of oil based pesticides, herbicides and fertilisers 
– along global supply lines. This model too is now considered by an 
increasing number of observers to be unsustainable (Benyus, 1997; Diamond, 
2005). Jeffries (1997, 5) gives the example of the monoculture of potatoes in 
Ireland in the 1840s and the resulting famine as an example of the negative 
consequences of such an approach in agriculture. 

The change process from AEI to AEII is difficult to predict, however, 
Perrings (1998, 504) warns that: 

“…observed change in ecological systems tends not to be continuous or 
gradual, but involves more or less sudden alteration in the stock resources. 
This may occur after long periods of ‘stability’, and may be stimulated by 
quite small perturbations of the system.”.  

It is also important to note that as the existing system becomes less able to 
fulfil the needs of the market or the economy in the broadest sense, change 
becomes inevitable. As Perrings (1998, 506) observes:  

“The economic value of a system in some state depends on its ability to 
maintain the flow of goods and services for which it is valued given the 
shocks or disturbances it faces. The source of disturbances may be either 
anthropogenic or ‘natural’”.  

In our context we could see these disturbances as being generated by the 
dual forces of market pressure and the need for greater sustainability. 
Peterson (2000) discusses a model for ecosystem change first proposed by 
Holling (1986) and developed further by Gunderson et al. (1995). This is a 
circular model, that seems somehow inappropriate for our purposes, as I 
attempt to capture only one phase in such a process. For this reason, I 
propose here a different pictorial representation (Fig. 1), which shows a 
linear transition from one automotive ‘ecosystem’ to another automotive 
‘ecosystem’; it may need further development, although its more linear 
nature emphasises the fact that “…continuous existence is not the destiny of 
all systems at all scales” (Field and Conn, 2007, 331). However, Holling and 
Gunderson’s use of a four phase process may be helpful for our purposes. 
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Their cycle moves through rapid growth, conservation, collapse and 
reorganisation. In the stable phase – the Ford-Budd automotive system 
during the 1950s and 1960s for example – the system becomes increasingly 
dependent on the persistence of its existing structure. This makes it 
vulnerable to anything that might upset it by releasing its organised capital. 
This kind of system is increasingly stable, but, Peterson (2000, 328) argues, 
over a decreasing range of conditions and this therefore reduces the 
resilience of the system. 

If anything does disturb the system under these conditions, if it exceeds 
the resilience of the system, it:  

“…breaks apart the web of mutually reinforcing interactions that maintain 
the system. At this point the system flips abruptly into a transitory 
disturbance state that rapidly disperses the system’s accumulated capital 
and connections until the disturbance has altered the system to such an 
extent that the disturbance exhausts itself” (Peterson, 2000, 328).  

How this would operate in the case of a socio-industrial system such as 
the car industry is as yet unclear. We only have the case of the Ford-Budd 
revolution as a true precedent, but circumstances have changed (see 
Nieuwenhuis and Wells, 2007 for a detailed analysis of this case). In that 
case, there was a clear technological discontinuity, which began to drive firm 
diversity (Garmestani et al. 2006). It was the Budd all-steel body technology 
and its attendant high investments that created the differentiation between 
large mass producers and small specialist non-Budd producers, such as 
Morgan; a firm that never adopted Budd technology.  

Peterson’s other features of the post-revolutionary situation are of some 
interest. He argues that at that stage, the boundaries and internal connections 
of the system are tenuous. This allows an easier gaining and losing of 
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resources than in a stable system and in our context could spell the entrance 
and exit of actors:

“…exotic species of plants and animals can invade and dominate an 
ecosystem…following the collapse of a system, small-scale and 
surrounding large scale systems provide the components and constraints 
out of which a system reorganizes” (Peterson, 2000, 329). 

In our context, established players could leave the industry, while 
innovative new actors or players from other sectors could enter the industry, 
which has now taken on a new and different shape, AE II, bringing with 
them new technologies and new business models. 

6 Overall conclusion 

I have attempted to show that natural processes can provide lessons 
for how a transformation of an industrial system – in this case the car 
industry – might work. Although a number of authors have addressed this 
notion at a general level, it has not usually been applied to a specific sector, 
nor has it been suggested – to the best of my knowledge – how this might 
inform the actual change process and trajectory within a specific sector. 
However, it is important to highlight the crucial difference between natural 
and human structures and this is the ability of human actors to imagine 
different situations and to use that knowledge to change the course of events. 
As Field and Conn (2007, 334) put it:  

“Taking society as a living system, lasting and sustainable change can be 
brought about only through the participation and consent of its 
members… Nature evolves through the application of natural laws rather 
than by human direction”.  

We are therefore not necessarily fully subject to the whims of nature in the 
way we organise ourselves, however, we can do a lot worse than “…learn 
from the manner in which nature selects and to facilitate the conditions in 
which selections can be made in that manner” (Field and Conn, 2007, 343). 
In the context of this paper, the significant point is that smaller automotive 
firms, often dismissed as of no importance within the present automotive 
industry ‘ecosystem’, may not only be essential in adding diversity to the 
current system, but they may in fact become key players in a future 
automotive industry ecosystem. The mix of small and large firms is therefore 
crucially important for the resilience of the system as a whole. Perrings 
(1998, 514) puts it succinctly:  

“The importance of the mix or diversity of species for the resilience of 
ecosystems lies in the fact that species which are passengers under one set 
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of environmental conditions may have a key role to play under other 
environmental conditions”. 

I would argue that small firms in the existing automotive industry are, or 
may well be  pointers to a future state whereby small firms dominate the 
industry along the lines of our Micro Factory retailing model. 
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1 Introduction  

1.1 Tourism mobility impacts 
From a sustainability perspective, mobility is the most critical component 

of tourism (Böhler et al, 2006; Hoyer, 2000; Peeters et al, 2004). The 
transport of tourists accounts for between 50% and 75% of the total 
environmental impact of tourism (Peeters et al, 2004). Lange (1995, in: 
Hoyer, 2000) proved that 40-60% of the environmental loads linked to 
tourism are caused by the transport of tourists between their homes and the 
destinations, as well as by local transport within the area. Only 20-30% of 
the environmental loads result from the activities of the tourist industry 
within the destination area. The remaining 20-30% is caused by the tourists’ 
leisure and recreational activities (ibid).  

Given the negative environmental impacts of tourism mobility, the 
tendency of people travelling further away and more often is problematic. 
Both governmental bodies and environmental conscious businesses in the 
tourism industry look for solutions to this problem, in order for tourism to be 
not only profitable, but sustainable from ecological viewpoint as well. 
Sustainability strategies aimed at infrastructural or technological 
improvements have however shown to be ineffective. Advantages for the 
environment accomplished by technological innovation are generally 
counteracted by a growth of consumption and changes in lifestyles (e.g. 
Clark, 2007; European Commission, 2004; European Environment Agency, 
2005; Jänicke, 2007; Nilsson & Küller, 2000). Whether and how 
sustainability strategies should counteract the negative impacts of tourism 
mobility trends and thereby set in motion a transition to sustainable tourism 
mobility remains unclear. 
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1.2 Alpine tourism 
The Alpine region is a very popular tourist destination. Some 100 million 

tourists visit the Alps each year (Becken, 2007). The entire European Alpine 
tourism accounts for about 11% of tourist arrivals worldwide and 17% in 
Europe (Siegrist, 1998).  

In winter season 2006/2007, 1,1 million Dutch people travelled to winter 
sports areas. Of those winter sport tourists, 72% travelled by car, and 20% 
travelled by bus, in comparison with 10% in the 2005/2006-winter season 
(NRIT magazine 2006, p. 13).  

The Alpine region is at the same time a very vulnerable region. Climatic 
changes have enormous effects on the size of ski areas, and on the length of 
the ski season. The same number of tourists travels to the Alpine region but 
concentrated in a smaller area and a shorter time period. Some regions that 
used to be summer as well as winter destination are now only summer 
destinations, resulting in an enormous loss of profit. Furthermore, the snow 
machines that are used to prepare the ski slopes use a lot of energy, and 
skiing on slopes with a minimal layer of snow damages the slopes. 

Probably given the fact that the negative impacts of tourism mobility are 
so apparent in the Alpine region, this region has a decennium of experience 
in thinking about solutions to unsustainable tourism mobility developments. 
In the Alpine countries governmental bodies saw the urgency and developed 
the Alpine Pearls association; a governmental initiative striving for 
sustainable tourism mobility to and in the Alpine region (more in section 
3.2).

1.3 General introduction to the research 
In this paper travelling to and in the Alpine region is considered a 

tourism mobility practice situated in time and space. The analysis is focused 
on whether different parts of the cross-border mobility chain in the Alpine 
region are smoothly combined, thereby creating a green Alpine passage. 

Next to analysing whether travelling through the green Alpine passage 
smoothly combines diverging sustainable tourism mobility infrastructures, 
the paper focuses on how this passage fits with tourists’ mobility practices. 
Whether this passage fits with tourists’ concerns and travelling routines, and 
more specific, how tourists encounter the structure of provision in the 
passage’s consumption junctions will be elaborated on.  

Furthermore, we elaborate whether and how the passage created by this 
governmental initiative enables tourists to travel sustainably to and in the 
Alpine region, and what governance problems are encountered in achieving 
this goal. Since these governance problems might occur in other regions as 
well, knowing about the problems that must be prevented or solved might 
contribute to a transition to sustainable tourism mobility. 

2 Theory  
Given our focus on a passage as a chain of sustainable mobility practices, 

in this article a contextual approach to consumption, the Social Practices 
Approach developed by Spaargaren (1997) (section 2.2) is complemented 
with the theory of passages taken from Peters (2003) (section 2.1). The 
Social Practices Approach focuses on social practices in which concrete 
interactions take place between consumers’ lifestyles and routines on the one 



hand, and producers’ modes of provision on the other. SPA can be 
considered a useful conceptual toolkit in analysing consumption-production 
slots at consumption junctions in social practices situated in time and space 
(Spaargaren, 1997, 2003; Spaargaren & Vliet van, 2000). The influence of 
contextual time-space characteristics in travelling behaviour is unequivocal. 
The theory of passages refers to travelling through time and space in 
passages that connect diverging elements in a network, creating modes of 
ordering (Van der Duim, 2005). Hence, in this paper the focus is on 
travelling through time and space in a green Alpine passage. 

The theory of passages provides a new perspective in analysing mobility. 
Mobility studies tend to focus on modalities and infrastructures. The 
unfortunate result is that in contemporary mobility studies travellers’ 
mobility routines have remained underexposed (Avelino et al, forthcoming). 
Instead, the theory of passages takes the actor-centred approach and focuses 
on mobility as a travelling practice.  

2.1 Theory of passages 
The daily 1  path is a sequence of more or less routinised practices 

(Giddens 1984, Van der Poel 1993 in Bargeman, 2001; derived from 
Hägerstrand, the founder of time geography). A holiday for example is a 
sequence of vacation choice practices, travelling practices, sightseeing 
practices, skiing practices and travelling practices. When the daily paths of 
different individuals coincide in time and space, them sharing a practice in 
time and space, Hägerstrand speaks of ‘activity bundles’. Activity bundles 
can be interpreted as social practices (Van der Poel, 1987 in Bargeman, 
2001), or in this paper travelling practices. 

A travelling practice is a coherent whole of people and machines, 
knowledge and rules, norms and values, routines and trends, infrastructure 
and suprastructure, culture and institutions (Peters, 2003). Hence, for every 
movement or trip a passage, connecting diverging elements in a network, 
should be created.. Passages consist of a heterogeneous ordering of material 
elements (trains, road signs, stations, hotels, tickets) and immaterial elements 
(place myths) (ibid.). The mode of ordering in the passage is heterogeneous 
since material and immaterial elements (artefacts and ideas) as well as time 
and space constantly need to be attuned. Travelling requires constant solving 
of problems encountered on the way. Creating a passage is creating a 
predictable, smooth, problem-free trip (ibid.). As an example of creating 
passages, Peters (2003) refers to Thomas Cook who reduced the uncertainty 
and unpredictability of travelling with the goal to make travelling easy, 
cheap, safe and accessible for more people.  

2.2 The Social Practices Approach 
The concept of travelling practices remains rather unexposed in the 

theory of passages. In this paper the Social Practices Approach is used to 
further elaborate on travelling practices. The Social Practices Approach 
emphasizes the contextual embeddedness of social practices. Social practices 

1 Although tourism mobility is for most people not a daily activity, ‘daily’ should not be taken 
literally, but refers to the regular character of a path. Travelling practices can be 
considered ‘everyday’ since going on holiday is a repeating event in life (Beckers en Van 
der Poel 1995). 
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are conceived of as routinized, everyday activities situated in time and space 
and shared by groups of people as part of her or his everyday life (see 
Spaargaren 1997; 2006; 2007; Spaargaren & Van Vliet (2000); Verbeek & 
Mommaas, 2008). As such, ‘going on an Alpine holiday’, ‘going on winter 
sports’, ‘travelling to the Alpine region’, or ‘travelling in the Alpine region’ 
can be conceived as social practices. The social practice is chosen as unit of 
analysis because of the fact that in these practices, individual consumers 
with their lifestyles and routines interact with providers in a specific 
structural context. The Social Practices Approach emphasizes the influence 
of both structuring characteristics and individual motives on consumption 
behaviour.

2.2.1 Travellers’ dynamics 

Routines are a very important aspect when analysing how socio-technical 
innovations can enable consumers in making their practice more sustainable 
(Spaargaren, forthcoming). The travelling practice in the green Alpine 
passage will either attune with travelling routines or not. Travelling along a 
green Alpine passage, tourists will encounter sustainable mobility 
innovations that can set in motion a process of deroutinisation and 
reroutinisation.

People have concerns, opinions and quality standards with regard to the 
need to behave sustainably in specific consumption domains (Spaargaren, 
forthcoming). In a situation where, in their Alpine holiday, travellers can 
make use of environmental-friendly transport modes that fit with their 
concerns, their travelling behaviour can become more sustainable.  

Next to routines and concerns, people have a portfolio of tools and 
resources that are the structural sets and elements to perform sustainable 
behaviour. There is a difference between general portfolio (e.g. money, 
physical power, education, and social capital) and practice-specific mobility 
portfolio (e.g. driving license, or car ownership) (Spaargaren, forthcoming). 
Sustainable travelling options in the Alpine region can only be used by 
tourists when they fit with their portfolio, or when they have the opportunity 
to adjust their portfolio. 

2.2.2 Consumption junctions, slots, fits and misfits 

In social practices, there are consumption junctions: places and times at 
which consumers and providers ‘meet’ each other. In consumption junctions 
the technology and market oriented provider-logics meet the lifeworld-logics 
of end-users (Spaargaren, 2006). In travelling practices in a green Alpine 
passage several consumption junctions can be discerned where tourists meet 
providers of mobility services or of information services of sustainable 
transport possibilities.  

By confronting supply and demand in the consumption junction of 
travelling practices, the essence of the Social Practices Approach is to
identify slots – barriers as well as windows of opportunities (Bargeman et al, 
2002) – between traveller dynamics, and provider dynamics. A slot is a 
situation of misfits that should become a situation of fit. Analysing slots in 
the consumption junctions along a green Alpine passage leads to clues for 
change processes towards sustainable tourism mobility in the Alpine region. 
As the theory of passages emphasizes, passages constantly require problem 
solving. Hence, sustainable travel innovations are to be expected (and 



necessary) at those situations of misfit where travellers are encountered with 
difficulties or obstructions.  

3 Sustainable tourism mobility in the Alpine region 

3.1 Slow travel 
In our globalising world there is a strong resurgence of place and region 

(Armesto & Martin, 2006). Localisation is the countermovement of 
globalisation, focusing on regional identities, culture, and authenticity. The 
Slow Food movement, established in 1989 by European culinary activists as 
a reaction to the fast life and fast food chains, can be seen as a localisation 
trend. Their goal was to implement pleasure, commitment, solidarity, 
sustainability, and the use of qualitative ingredients in the domain of food 
production and consumption (Leisure management, 2006). The Slow Food 
movement stands for ‘Taste’; conservation and development of a diversity of 
taste, biodiversity, authentic production processes and small-scale 
production, for ‘Culture’; preserving traditions and food culture with 
seasonal products and dishes and the social function of food, and for 
‘Knowledge’; knowledge of ingredients, quality and methods of preparation 
as base for enjoying food consumption, development and education of tastes 
(www.slowfood.nl).

In tourism there is a resurgence of regional identities, culture and 
authenticity as well. One scenario of ‘sustainable tourism mobility’ focuses 
on smaller tourism flows, modal shift, and quality. This development can be 
seen as a slow travel movement. Analogous to slow food, slow travel is 
about implementing pleasure, sustainability, and quality in the tourism 
domain. Slow travel is about experiencing the mobility aspect as a valuable 
element of the holiday, about comfortable travelling and enjoying the 
landscape. In order to travel slow, slow travel products (slow holidays, slow 
tourism transport) should be available and recognizable to travellers. 
Accommodating this trend of ‘going slow’ requires development of high-
quality slow travel products. 

3.2 Alpine Pearls association 
In the Alpine countries there is a governmental initiative for sustainable 

tourism mobility that fits in this slow travel development. The Austrian 
ministries of Economic Affairs, of Environment and of Transport initiated 
‘Sanfte Mobilität – Urlaub vom Auto’, and after that ‘Alps Mobility’ in 
which also other Alpine countries were involved. These projects were 
followed up by ‘Alps Mobility 2 – Alpine Pearls’, focused on the preparation 
of the Alpine Pearls association.  

Since the founding in January 2006, the Alpine Pearls association is an 
independent cooperation between municipalities on tourism, mobility and 
sustainability. By now, the association has 21 member villages, called 
“Alpine Pearls”, together aiming to attract more tourists and enable and 
tempt them to travel environmental-friendly to the Alps, in between the 
Alpine villages and in the villages. To this end they want to improve the 
cross-border mobility chain. The Alpine Pearls association aims to remove 
problems and uncertainties and at the same time to enhance the ease, comfort, 
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enjoyment and safety of travelling without a car in the Alpine region. They 
for example plan to offer tourists a mobility pass that gives free access to all 
trains and buses in the Alpine region. Since the Alpine region stretches over 
five countries, all with their own bus and train companies, accomplishing 
such a mobility pass would make environmental-friendly travelling much 
easier. Another aim is to set up mobility centres that provide travelling 
routes and timetables for buses and trains in the Alpine region. In other 
words, the aim is to create a green Alpine passage.  

3.3 Methodology
A theory of passages methodologically implies taking up an actor 

perspective. Complementing this with a social practices approach implies 
analysing the sequence of sustainable travelling practices in their time and 
space context from a traveller-perspective. Using the SPA model implies 
analysing the situated fits and misfits in travelling practices between tourists’ 
routines and concerns and the green provider strategies. 

The Alpine trail as a chain of sustainable mobility practices, the 
consumption junctions on this trail where tourists meet the structure of 
provision, and the encountered governance problems are our main interest. 
We want to answer the following research questions: 

1. To what extent is there a fit between different parts of the chain 
of sustainable mobility practices, and can be spoken of a green 
Alpine passage?  

2. What are the fits and misfits between this cross-border 
sustainable mobility chain (green Alpine passage) and tourists’ 
concerns and travelling routines, and how does this contribute to 
sustainable tourism mobility behaviour?  

3. What governance problems are encountered in this initiative for 
sustainable tourism mobility in the Alpine region? 

To analyse the Alpine Pearls as a strategy for sustainable tourism 
mobility, and answer these research questions we did participant observation 
while travelling through time and space. The participant observation took 
place during two Alpine trips: from 9th till 20th of June 2007 during 
SuperAlp! 2 , and from 3rd till 18th of July 2007. In these trips all five 
cooperating Alpine countries3, and 13 of 21 Alpine Pearls4 were visited. The
participant observation was supplemented with 13 in-depth interviews with 
policy makers, mayors, tourism directors, and mobility managers5.

2  Closing activity of the EU Interreg Project, Alpine Awareness in which a group of 
journalists travelled through the Alps using environmental-friendly transport means. 

3 France, Switzerland, Austria, Italy, Germany. 
4 Visited Alpine Pearls: Les Gets (Fa), Chamois (It), Collepietra (It), Tires (It), Nova Levante 

(It), Nova Ponente (It), Pieve di Cadore (It), Forni di Sopra (It), Arosa (Ch), Werfenweng 
(At), Hinterstoder (At), Berchtesgaden (De), Bad Reichenhall (De). Non-visited Alpine 
Pearls: Morzine-Avoriaz (Fa), Villard-de-Lans (Fa), Interlaken (Ch), Neukirchen (At), 
Feltre (It), Sauris (It), Funes (It), Racines (It).  

5  Austrian Ministry of Economic Affairs -Tourism department, Austrian Ministry of 
Innovation and Transport, CEO of Alpine Pearls association, Mayor of Werfenweng, 
Mayor of Berchtesgaden, Mayor of Hinterstoder, Tourism director of Berchtesgadener 
Land (in which two Alpine Pearls are situated), Tourism director of Rosengarten-Latemar 
(in which four Alpine Pearls are situated), Tourism director of Hinterstoder region, 



4 Preliminary findings  

4.1 A cross-border sustainable mobility chain – a green 
Alpine passage 

Concerning the first research question: “To what extent is there a fit 
between different parts of the chain of sustainable mobility practices, and 
can be spoken of a green Alpine passage?” our results show misfits between 
different parts of the chain of sustainable mobility practices. 

First of all it appeared that national borders still are a problem. Every 
country has its own railway and bus companies, resulting in problematic 
public transport connections between countries. Tourists have to change 
often when travelling through the Alps. Furthermore, on one side of the 
border there is lack of information on timetables of buses and trains on the 
other side of the border. And since there are so many different providers of 
public transport in the Alpine region, up to date there is no cross-border 
ticket that gives access to all public transport modes in the whole Alpine 
region.

A German journalist during SuperAlp!: “There is a border problem. Not 
with passports like before, but leaflets of transport companies in country B 
are not available in country A.”

CEO of Alpine Pearls association: “The Alpine Pearls ticket works for 
Austria. Transnational it does not work so far. We try our best, but it is 
difficult to sit together with Trenitalia, SNCF, Swiss railway, and all other 
railway and bus companies, to get all relevant people at one table and tell 
them how relevant and good this ticket would be. It is one of our main 
objectives to provide a transnational ticket.” 

Second, some regions are behind in the development of public transport 
infrastructure. Some regions are not connected to the railway network. Other 
villages can only be travelled to and from with a bus that goes once a day, or 
is only reachable by bus in summer season. When regions lack that far 
behind it is not attractive for tourists to use public transport means.  

Research notes during SuperAlp!: “At 2.25pm we travel by bus from the 
train station Villach in Austria to the Alpine Pearl Forni di Sopra in Italy. 
The regional bus company SAF runs this service only in July and August, 
so we had to rent this bus privately. The public bus service would stop at 
villages along the route and the trip would take us more than 4 hours. Now 
the bus takes the highway and we arrive at Forni di Sopra in 2 hours. 
Villach train station is 133km away from Forni di Sopra, the nearest big 
railway station is Udine, at 90km”. 

Third, the Alpine Pearl villages offer their guests environmental-friendly 
transport means. In Werfenweng for example, tourists have a shuttle to the 
train station of Bischofshofen, a Toyota Prius, a skier's bus, a horse-drawn 
coach, bicycles, and electric vehicles at their disposal. However, these 

                                                                     
Manager of Movelo, Manager of mobility centre in Hinterstoder region, Manager of 
mobility centre in Pongau region, Trafico Consultancy. 
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environmental-friendly transport means are in fact only suitable for 
travelling in the village, and not for making a round-trip between villages in 
the Alpine region. The effect of offering these vehicles on tourists to decide 
travel to the Alpine region environmental-friendly is expected to be minimal. 
Knowing that these options are available might however convince tourists to 
leave their car at the parking lot during their holiday.  

All in all, at this moment we are reluctant to say that different parts of the 
cross-border mobility chain are so smoothly connected that can be spoken of 
a green Alpine passage. 

4.2 Tourists’ concerns and travelling routines 
Concerning the second research question: “What are the fits and misfits 

between this cross-border sustainable mobility chain (green Alpine passage) 
and tourists’ concerns and travelling routines, and how does this contribute 
to sustainable tourism mobility behaviour?” our results point to several 
misfits between the cross-border sustainable mobility chain and tourists’ 
travelling routines, concerns and portfolios.  

First, focusing on the site where tourists meet mobility infrastructures 
points to the misfit that travelling environmental-friendly through the Alps is 
not always comfortably and easy for tourists. Tourists should be familiar 
with train travelling, need to know how timetables work, and how to plan a 
trip from village to village that requires bus-train-train-train-bus (a typical 
scenario when travelling from Pearl to Pearl).  

Research notes during 2nd field trip: “I take the 8.47am train from Bad 
Reichenhall (Germany) to Salzburg (Austria), the first part of my trip to 
Alpine Pearl Collepietra today. After consulting the timetables at home I 
planned to take the 9.10am train to Rosenheim, wait there for 1,5 hour to 
take the 0.12pm train to Bolzano, arriving there 3.29pm. Since this train trip 
appeared to be ‘reservierungspflichtig’ and I didn’t make reservations, I 
looked for another travelling route in the local Internet cafe. This time a 
travelling route without compulsory reservations.  

Research notes during 2nd field trip: “The bus driver stops right in front of 
my hotel and then finally after 11 hours of travelling my trip for today 
comes to an end. I travelled from Alpine Pearl Nova Ponente in Italy to 
Alpine Pearl Hinterstoder in Austria by bus – bus – train – train – train – 
bus”. 

A second requirement for tourists travelling along this cross-border 
sustainable mobility chain is to be flexible both mentally and physically. 
Sometimes tourists have to accept a change or delay in the travelling route. 
During the SuperAlp! trip the plan was to travel the following route in one 
day: Les Gets (FA) – Cluses (FA) – St Gervais les Bains (FA) – Chamonix 
(FA) – Aguille du Midi (FA) – Helbronner (FA/IT) – Pré St Didier (IT) – 
Aosta (IT) – Chatillon (IT) – Buisson (IT) – Chamois (IT). From Chamonix 
to Helbronner we would travel by cable car over the mountain pass of the 
Mont Blanc. 

Research notes during SuperAlp!: “At the cable car station in Chamonix it 
appears that the travelling plans need to be changed. The Mont Blanc can 
not be crossed as planned by cable car, making use of available sustainable 
transport means. Because of bad weather conditions the cable car at the 



other side of the mountain, from the mountain pass Aguille du Midi to 
Helbronner, is closed.” 

Finally, there appear to be several portfolio requirements. Tourists 
travelling to and in the Alps using only environmental-friendly transport 
means should be able to walk and run easily with their luggage. Having 
some equipment such as a map of the Alpine region with altitudes, roads, 
and railway lines to use when the route needs to be adapted due to 
circumstances, and a backpack (or at least a suitcase on wheels) would also 
enhance the ease and comfort of travelling. 

Above several situations of misfit are mentioned, but there are several fits 
between the provision of environmental-friendly transport and travellers’ 
dynamics as well. 

First, information on existent environmental-friendly travel options is 
coordinated in regional mobility centres. At this moment there is a mobility 
centre operative in the Pongau region, where the Alpine Pearl Werfenweng 
is situated. This mobility centre serves as an example for other, smaller 
mobility centres in the Alpine region. Second, there is cooperation with tour 
operator Ameropa to offer tourists holiday packages including train travel. 
Both the mobility centres and providing holiday packages via tour operators 
make it much more easy for tourists to decide to travel to and in the Alpine 
region using only environmental-friendly transport modes. 

Manager of Pongau Mobility centre: “The main target of this mobility center is 
to provide information on public transport, on rail travelling, on bus services. 
Furthermore, we run a rail tourism travel agency. The main objective is to get 
people into the region without a car.” 

Mayor of Werfenweng: “Ameropa is a tour operator that offers travel by 
train, because it is a part of the Deutsche Bahn. I think that since travelling 
by train is a very important aspect of Alpine Pearls, they now offer Alpine 
Pearl holidays in their brochures.” 

Whether hotels want to work with tour operators is however something 
that the Alpine Pearls association can not control. The Alpine Pearls 
association can have strategic connections with Ameropa, but in the end the 
hotels situated in the Alpine Pearls villages, often operated by families, 
decide whether or not they want to offer rooms to the tour operator. 

Tourism director of Rosengarten-Latemar: “We have two hotels that work 
with Ameropa. But to work with tour operators is not that easy for the 
hotels, because they ask commissions of 25%. Although working with tour 
operators delivers very good publicity for the area and for the hotel, it is 
very difficult to convince the hotels to collaborate with tour operators.” 

Since tourists need quite some experience in travelling by public 
transport, need to be flexible in adjusting their plans, and travelling by train 
and bus carrying all luggage does not fit with the desired quality and comfort 
standards of most tourists, the provision of environmental-friendly transport 
possibilities in the Alpine region does not yet fit with completely with 
travellers’ routines, concerns and portfolios. 
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4.3 Governance problems and policy considerations 
Concerning the third research question: “What governance problems are 

encountered in this initiative for sustainable tourism mobility in the Alpine 
region?” the results show several governance problems.  

The Austrian national government took the role to build up and finance 
the projects that ultimately led to the founding of the Alpine Pearls 
association. The three ministries financed its feasibility study and marketing 
plan, and they supported meetings to bring municipalities together. At the 
founding of the association in January 2006, national governmental bodies 
were able to take their hands off this association. 

The most important accomplished success of the Alpine Pearls 
association is that the efforts they took led to both ecological improvements, 
economic gains (more tourists in their villages), and socio-cultural 
improvements (tourists experience sustainable mobility as enjoyable and 
safe). Next to the accomplished successes and the above-mentioned misfits, 
the governance problems that occurred while aiming for sustainable tourism 
mobility in the Alpine region could be of inspiration for governmental 
bodies or businesses in the tourism and travelling industry that aim for 
sustainable tourism mobility in their region. 

First of all, participating regions should look beyond the scope of their 
own region, in order to come to the best solutions for the whole region, and 
thereby for oneself.  

Second, some regions are for whatever reasons frontrunners and others 
laggards. Both are needed in a network, but in all cases there should be a 
minimum level of requirements. First, to stimulate development of laggards. 
Second, to prevent that frontrunners leave the network since there is no 
added value for them. Third, to offer a unique tourism product; a network of 
villages that are reachable with environmental transport means. Too big 
differences between regions are then undesirable. Since the sustainable 
mobility chain is as strong as its weakest links the weakest links of the 
sustainable tourism mobility chain should be either improved or removed. 

Third, viewed from the theoretical framework used in this paper, a 
consideration in setting up regional sustainability strategies aimed at tourists’ 
travelling behaviour is to attune the provision of information about 
environmental-friendly travelling options and the provision of transport 
means itself to the travellers’ dynamics in a specific time-space context. In 
order for sustainable tourism mobility strategies to have an effect on 
travelling behaviour they should fit with tourists’ practice-specific travelling 
routines, concerns and portfolios. 

5 Overall conclusions 
Conclusions can be drawn at several levels of abstraction. Conclusions 

on three levels of abstraction, from low to high, from concrete to abstract, 
from practical to theoretical will be presented here. 



At a low level one could say that the Alpine Pearls association 
contributes to sustainable travelling behaviour since it enables tourists to 
travel more smoothly and more comfortable with environmental-friendly 
transport means to and in the Alpine region. By creating mobility centres, 
and mobility passes. Furthermore, because the association consists of 
beautifully located villages, some of which are even car free, providing fun 
mobility to its guests, an Alpine Pearls trip (using only environmental-
friendly transport means) is a complete different experience than an Alpine 
holiday by car.  

At a somewhat higher level one could say that Alpine Pearls offers an 
interesting sustainability strategy contributing to a transition to sustainable 
tourism mobility since a green Alpine passage is created that aims to connect 
travellers’ dynamics with specific travelling practices. In other words, it is a 
practice-specific sustainability strategy, attuned to tourists and their routines, 
concerns, and portfolios. It is an initiative of tourist destinations seeking to 
organise more sustainable holiday packages in the specific holiday practice 
context, linked to new critical cultures of slow travel. 

Finally at an even higher level the conclusion can be drawn that 
complementing the Social Practices Approach with a Theory of Passages is 
valuable when analysing sustainable development of travelling practices. 
The theory of passages complements the Social Practices Approach with the 
notion that movements require the ordering of material and immaterial 
elements into a coherent network. The Social Practices Approach on the 
other hand offers the conceptual tools for a more in-depth analysis of 
travelling practices, and relations between consumers and providers herein. 
The theoretical framework used in this paper contributes to sustainable 
mobility analyses by portraying a way to analyse the traveller and travelling 
behaviour in its time-space context.  

6 Future research 
Future sustainable (tourism) mobility research should be directed at further 

elaborating the traveller dynamics situated in specific time-space context. 
For example, it would be interesting to analyse the tourists’ receptivity for 
sustainable provider strategies in specific social practices. Analysis could 
examine how in specific holiday practices such as winter sports or beach 
holidays, or in specific travelling practices such as tourism travel or business 
travel, providers’ sustainability strategies do or do not meet tourists’ 
travelling routines, their quality standards, their environmental concerns, and 
their travelling portfolio. 
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1 Introduction 
Carbon dioxide (CO2) emission induced from food consumption and 

production based on household living expense is the third highest following 
utility (gas, electricity, water) and transportation in an average household in 
Japan (Figure 1). Measures and strategies for sustainable agro-food 
consumption and production are indispensable at local and global levels. In 
order to evaluate the current situation and effectiveness of the adopted 
measures toward sustainability, development of a quantitative indicator is 
necessary. In this study, the concept of eco-efficiency (WBCSD, 1992) was 
adopted for the development of a sustainability indicator. Eco-efficiency is 
evaluated by comparing a concerning product’s service value with its 
environmental loads. Life cycle assessment (LCA) is used to estimate CO2 
emissions to quantify environmental load from agro-food items and meals. 
However, to our knowledge, there is no report on quantification of value of 
food. It has been considered as one of the biggest obstacles because the 
value depends heavily on humans’ subjective (internal) and objective 
(external) factors. The purpose of this paper is to introduce our first attempt 
to quantify food value by scoring the concerning meals. It covers not only 
the concept of the suggested indicator, selection of evaluation criteria, 
scoring and aggregating to a single index via weighting, but also a case study 
on estimating eco-efficiencies of model meals. 
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Figure 1: Average CO2 emissions from household consumption per annum in 
Japan. *CO2 emission was calculated by multiplying the consumption data of Survey of 
Household Economy (labour household in 2001) from the Statistics Bureau, Japan, with the 
CO2 intensities calculated from Embodied Energy and Emission Intensity Data for Japan 
Using Input-Output Tables (3EID)-Inventory Data for LCA (1995).

2  The suggested indicator 
In this paper, we adopted the concept of eco-efficiency (WBCSD, 1992) 

for the development of a sustainability indicator. Eco-efficiency is evaluated 
by comparing a concerning product’s service value with its environmental 
loads. The measures that lead to sustainable food system should either: (1) 
minimise the environmental burden caused by food; or (2) maximise the 
value of food for consumers; or both. That is why quantification of both 
environmental burden and value of food is necessary. For the former, life 
cycle assessment (LCA) is used to quantify the environmental burden 
through the measurements of energy consumption, emissions of CO2 and 
other environmental pollutants, and so forth, from food items or meals. We 
decided to take life cycle CO2 emission (LC-CO2) as a representative of the 
environmental load. On the other hand, quantification of value of food is an 
obstacle. The definitions of ‘values’ of agro-food products and meal, and the 
method to quantify them are still under discussion. Value or benefit of food 
could be nutrient balance, taste, price, easy cooking, safeness, preservation 
of food resource, production rate, etc. We introduce in the following sections 
the suggested indicator by the Study Group on Food in Japan. The Study 
Group on Food is a voluntary-based study group sponsored by the Institute 
of Life Cycle Assessment, Japan. The author is the director of the Group, 
and membership includes 42 from various organisations, including academia, 
national research institutes, consulting companies, and private enterprises. 
The details are described elsewhere (Ozawa and Inaba, 2006). 

2.1 Concept of the indicator 
The following is the suggested eco-efficiency indicator for this study: 
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Value that a consumer receives from 
having meals in a day

LC-CO2 from meals served in a day
Eco-efficiency =    …….  (Eqn 1)

In this study, we calculated the value that a consumer receives from 
having meals in a day. Evaluation scope for environmental burden was set 
equivalent to that of food vale targeting LC-CO2 from meals served in a day 
(a total of breakfast, lunch and dinner). Tsujimoto and Tsuda (2006) set forth 
model menus of breakfast, lunch and dinner (Japanese, Western and Chinese 
dish) for the calculation of CO2 emissions from house-cooked meals by 
combining the CO2 emission of the ingredients and that of direct energy 
consumption through cooking. The menus used for this study are shown in 
Table 1.

Table 1: The menus used for this study 

Breakfast Lunch + Sweets Supper 1 
(Japanese) 

Supper 2 
(Western)

Supper 3 
(Chinese)

Toast Ramen noodle Rice Rice Rice

Fried egg Soup Miso soup Corn potage soup Zya zuai row su 
tan

salad Fruit Grilled fish Hamburg stake Fried chicken 

Yogurt Tea Chawan mushi Bean saute and 
Carrot grasset 

Stirred vegetables 
with thick sauce

Coffee Blancmange Pickles Potato salad Desert
Fruits Fruit Beer
Beer

Their results were adopted to the environmental burden for eco-efficiency. 
The food value from equation 1 is a total of the values that consumer 
receives from having breakfast, lunch and dinner in a day. 

Next, the value that consumer receives from having a meal (Vmeal) is 
expressed in equation 2. 

H
i

N
i

T
i

meal W
H
HW

N
NW

T
TV

maxmaxmax

……(Eqn 2)

where T=taste, N=nutrient balance, H=health function (non-subjective 
criteria) and W=weighting of importance (determined via consumer survey). 
The procedure of quantification of the food value are:  
(1) quantify the rating of each criterion (taste, nutrient balance, health, etc.);
(2) adopt relative evaluation to each criterion among the food items 

compared, to normalise the rating; and  
(3) if necessary, multiply the normalised scores by weighting factors to 

derive the values.

The calculated values are object-specific; therefore, the criteria can be varied 
by users depending on the objects evaluated. 
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2.2 Selection of evaluation criteria and weighting 

2.2.1 Evaluation Criteria  

Choosing the evaluation criteria for quantification of values is one of 
major obstacles. For example, the following criteria for food could readily 
come to mind: 

Economical: price, overall cost, etc. 
Healthy functionality: dietary fibber contents 
Availability (yearly): long-life nature, freshness 
Safeness: concentrations of certain chemicals and 

pathogens
Nutrient balance: weighting, number of serving, or number of 

food items 
Easy cooking: cooking time or number of process 
Taste: sensory evaluation method 
Satisfaction: survey result?

The important question is which items to choose as appropriate criteria 
and how to quantify the value. Report of Home Energy Management Survey 
Related to Dining (Energy Conservation Centre, Japan, 2005) surveyed 
consumers’ criteria for dining (Figure 2) and food shopping (Figure 3). 
According to the survey, consumers find value in nutrient balance, home-
made, food in season and easy cooking for dining. However, when it comes 
to food shopping, weights are on price, freshness, expiration date, safeness 
and season. It is clear from the results that the consumers’ criteria for dining 
and food items are different. It is indicated that value of food cannot be 
scored with just a single criterion at every situation. Choice of evaluation 
criteria rather requires discussion on system boundary setting, determination 
of type of food to be evaluated (food items, meals, or dining with services), 
because the values of food vary in the consumers attributes, life scenes, 
situations and occasions, and other possible factors. 
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Figure 2: Consumers’ Criteria for Dining (n=1011) (Energy Conservation 
Centre, Japan, 2005) 
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Figure 3: Consumers’ Criteria for Food Shopping (n=1014) (Energy 
Conservation Centre, Japan, 2005) 

We decided that the food value be calculated based on criteria of 
consumer requirements toward food. In a consumer survey conducted by the 
Energy Conservation Centre, Japan (ECCJ 2005), there are questions about 
the important requirements in food life. We categorised the requirements and 
summarised in Table 2. 

Table 2:  Categorised criteria for food valuation from ECCJ consumer 
survey (2005) 

a. Objective (external) 
category

b. Subjective (internal) 
category c. Other 

Sufficient Nutrients Tasty Economical (price) 
Variety in kinds of 
ingredients      

Enough time to enjoy 
meal

Easy cooking  

Products of the home 
area

Access to anything 
desired  

Safe

Products of its season     Fresh from oven  Good for health  
House grown 
vegetable 

Conversation with 
family  

We selected the requirements particularly important for consumers and 
used them as criteria for valuation of meals. The requirements were 
categorised into objective (eternal), subjective (internal) and other 
requirement items. It is speculated that since food is closely attached to 
emotion and subjectivity, they occupy the major decision-making factor. 
Therefore, we should use subjective criteria for the determination of food 
value. However we had to adopt the objective criteria only because the 
quantification of subjectivity with an engineering means requires further 
discussion in this scheme of research. Moreover, we did not adopt any of the 
“other” items for this time for the following reasons: safety is a prerequisite 
for food to have a value, easy cooking is a requirement mainly from cookers. 
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Economical can be treated as a comprehensive criterion in a monetary figure 
that may include all the subjective and objective evaluation criteria 
holistically. One must choose the right criteria for a certain subject to be 
evaluated.

2.2.2 Weighting factor 

In estimating weighting factor, a consumer survey is conducted. One 
must consider the variety in respondents’ attributes, attitude toward food at 
different life scenes, life style, etc. when conducting a survey. In this study, 
the survey panel was the Internet consumer monitors of Nikkei Research, Inc.  
For this survey, responses were obtained from a total of 3,664 people. We 
asked to choose the one that is the most important requirement for meal. The 
weighting factors were calculated based on the mean of the frequency of 
choice by the respondents. The results are shown in Table 4. 

3  Case Study 

3.1 Determination of food values 

3.1.1 Reference values 

We performed a case study to develop a usable indicator in food 
consumption and production. For this case study, we chose two criteria for 
food value: (1) food group sufficiency level (18 items from 4 groups); and (2) 
nutrient intake (25 nutrients, energy, salt content and vegetable intake, 
totaling 28 items). These criteria are both objective category and are readily 
quantified. We referred to the Health, Labor and Welfare Ministry’s 
(HLWM’s) “National Survey Report of Heal and Nutrient Situation in 
Japan” (2003) for details on the science based dietary intake reference value 
for one day. The reference values of 28 items that were used for the 
determination of the quantification of food value based on nutrient intake 
(Women, 30-49 years old, Level II of physical exercise) is shown in Table 3.  

In Table 3, different types of reference values are shown. Estimated 
Average Requirement (EAR) is the estimated amount of nutrition per day 
based on the result of a certain survey that fulfills the required amount for 
50% of the Japanese population in the same attribute. Recommended Dietary 
Allowance (RDA) is the estimated amount of nutrition per day that fulfills 
the required amount for 97-98% of the Japanese population in the same 
attribute. Adequate Intake (AI) is the estimated amount of nutrition per day 
that seems to maintain one’s health condition, in case enough scientific 
evidence does not exist for the determination of EAR or DRA. Tolerable 
Upper Intake Level (UL) is the estimated amount of nutrition per day that is 
the upper limit of intake which does not cause any hazard for most of the 
population in the same attribute.  

Table 4 shows the reference values of 18 items that were used for the 
determination of the quantification of food value based on food group 
sufficiency level (Women, 30-49 years old, Level II of physical exercise). 
The adequate intake levels are indicated in a unit of gram per meal. There 
are some nutrients that are missing the upper limits. This does not mean that 
there is no upper limit for intake, but rather mean that enough scientific 
evidence does not exist. 
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Table 3: The reference values of 28 items that were used for the 
determination of the quantification of food value based on nutrient intake 

(Women, 30-49 years old, Level II of physical exercise) 

Item (large 
category)

Item (small 
category)

Unit
per day EAR RDA AI DG UL

Energy kcal 2000

Protein g 40 50 <20
%energy

Fat g 20-25 
%energy 50Total Fat 

Cholesterol mg <600 600

Carbohydrate g 50-70 
%energy 300

Dietary fibber g 20 17
Vitamin B1 mg 0.9 1.1
Vitamin B2 mg 1 1.2
Niacin mg 10 12 300
Vitamin B6 mg 1 1.2 60
Folic acid g 200 240 1000
Vitamin B12 g 2 2.4
Pantothenic acid mg 5

Water-soluble 
vitamins 

Vitamin C mg 85 100
Vitamin A g 450 600 3000
Vitamin E mg 8 700
Vitamin D g 5 50

Fat-soluble
vitamins 

Vitamin K g 65
Magnesium mg 240 280
Calcium mg 600 600 2300
Phosphorus mg 900 3500
Iron mg 9 10.5 40
Copper mg 0.6 0.7 10

Minerals 

Zinc mg 6 7 30
Sodium mg 600
Potassium mg 1600 2800Electrolytes 
Salt g 1.5 <8 8

Vegetable intake g 350

Table 4: The reference values of 18 items that were used for the 
determination of the quantification of food value based on food group 

sufficiency level (Women, 30-49 years old, Level II of physical exercise) 

Item (large category) Item (small category) Adequate Intake 
(g/meal)

Milk and dairy products 250
Eggs 50

Sea Food Sea Foods and Meat Meat 100

Beans and bean products 80
Green and yellow coloured 

vegetables
White coloured vegetable Vegetable

See weeds and mushrooms 

350

Potatoes 100
Fruits 200

Cereals 200
Sugar 10

Fats Fat and Oil Nuts 15

Condiment
luxury grocery items 

Snacks 
Condiments and Luxury 

grocery items 
Processed food 

------
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3.1.2 Intake amount 

The estimated intake amounts of nutrition for all the model menues have 
been calculated by Tsujimoto and Tsuda (2006). First, the amount (or 
weight) of each ingredient was determined for each model menu based on 
the conventional recipe books. Second, spreadsheet calculation was 
performed to estimate the nutrient intake of 28 items that were used for the 
determination of the quantification of food value.  

3.1.3 Normalization of scores for each item 

For normalization of scores for quantification of food value, we set the 
following conditions: 

Values for risk of insufficiency and risk of health hazard from excess 
intake are given for some nutrients in HLWM’s report. When both 
reference values are given (in Table 3), the score is 100 as long as the 
intake value falls within that range. 
When insufficient (reference value > intake amount), then Value = 
Intake/Reference*100.
When excess intake (reference value < intake amount), then Value = 
Reference/Intake*100.
If only one value is given, the score reaches 100 as intake value 
approaches to reference value. 

Concept of normalisation of the food value based on the risks of 
insufficiency and health hazard is shown in Figure 4. The same concept was 
used for the value determination by food group sufficiency level. The 
normalized scores and weighting factors will be inserted to Eqn 2 to 
calculate the value of the meal. 

EAR RDA

AI

Figure 4: Concept of normalisation of the food value based on the risks of 
insufficiency and health hazard, by Health, Labour and Welfare Ministry’s 

(HLWM’s) “National Survey Report of Heal and Nutrient Situation in 
Japan” (2003). The original figure was modified by the authors. 

3.2 Determination of environmental burden 
CO2 emissions from house-cooked meals were calculated by combining 

the CO2 emission of the ingredients and that of direct energy consumption 
through cooking. The summary of LCA results on model meals is shown in 
Table 5. The LC-CO2 including ingredients and cooking with I-O data and 
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process LCA for breakfast, lunch, dinner 1, dinner 2 and dinner 3 are 1,172, 
1,940, 3,084, 5,855 and 2,958 g-CO2/meal, respectively. The details on the 
determination of environmental burden are described in Tsujimoto and 
Tsuda (2006) in Japanese and Ozawa and Inaba (2007) in English. 

4 Results and Discussion 
The results of normalized scores for group sufficiency level and nutrient 

intake for menu 1 (Japanese), menu 2 (Western) and menu 3 (Chinese) with 
using our suggested quantification method are shown in Figure 5. It appears 
that there is no large difference in food group sufficiency level or nutrient 
intake among the model menus as expected. The reason for that results was 
that our model menus and applicable amounts of ingredients were referenced 
from Health, Labour and Welfare Ministry’s Japanese Food Guide Spinning 
Top (2006) that is designed to maintain the health of Japanese adults. 
Therefore, the amounts of nutrients taken through the model menu are 
supposed to be sufficient. It is anticipated that the normalized scores will 
fluctuate as the evaluated model menu varies.   

The calculated food values from food group sufficiency level and nutrient 
intake, and eco-efficiency after aggregation are shown in Table 5. The 
weighting of evaluation criteria determined by consumer survey for 
sufficient nutrient and variety in ingredients were 71.9 and 9.5 out of 100, 
respectively. These weightings were multiplied by values for nutrient intake 
and food group sufficiency level, respectively, so that the aggregated food 
values for menu 1, menu 2 and menu 3 are 0.61, 0.62 and 0.61, respectively. 
These values were divided by environmental burden (kg-CO2/day) of 6.20, 
8.97 and 6.07 for menu 1, menu 2 and menu 3, respectively, to calculate eco-
efficiency. Eco-efficiency for menu 2 resulted in the lowest among them 
(31% less) because menu 2 has larger environmental burden than the others 
by 30%. The higher level of environmental burden was caused by the beef 
production process, which includes special beef-fattening process for high-
quality meat for expensive cuisine, rather than production process of low-
grade meat adequate for the production of ground beef for hamburger. 

Currently, we are working further on the methods of quantifying food 
value for other evaluation criteria. At the same time, further discussion is 
undertaken to elaborate the scope of application of the suggested eco-
efficiency indicator in the food consumption and production issues. 
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Figure 5:  Raider charts of the food values determined by food group 
sufficiency level (upper) and by nutrient intake (lower) 

Table 5: Eco-efficiency calculated by the values calculated with the 
suggested method
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5 Conclusion
We made a first attempt to calculate eco-efficiencies of three different 
model meals based on the quantification method of food value using food 
group sufficiency level and nutrient intake as evaluation criteria.  
All three food values are rather high because each menu was determined 
based on the amount of ingredients that supply sufficient intake of nutrient 
and food group levels. 
Further discussion on the methods of quantifying food value for other 
evaluation criteria is necessary. 
Further discussion is currently undertaken to elaborate the scope of 
application of the suggested eco-efficiency indicator in the food 
consumption and production issues. 
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1 Introduction 
During the last few years, so-called climate calculators have become 

popular. A large range of web-sites, newspapers, organizations and 
consultancies have published such tools. The calculators do, however, vary 
significantly with respect to system boundaries, methodology used, 
correctness of the data, and hence results obtained. This is confusing for the 
un-informed citizen, as she can obtain very different results from different 
calculators, emphasizing different actions and areas which cause the most 
important impacts. There is a need for a well founded and agreed-upon 
framework for calculating carbon footprints. The purpose of this paper is to 
provide a structured basis for discussions around the production and use of 
climate calculators that hopefully will end up with recommendations for 
future versions of such tools.  

 
The Industrial Ecology Program at NTNU has experience in calculating 

carbon footprints, both for households (Peters and Hertwich, 2006) and 
municipalities (Larsen and Hertwich, 2007), as well as using and developing 
tools like environmental input-output analysis (EIOA), life cycle assessment 
(LCA) and hybrid LCA. We are interested in carbon calculators for their 
potential to affect behavior in businesses, organizations or households, but 
also as a way to disseminate knowledge produced at NTNU and to create 
awareness about consumption patterns and emissions to the general public. 

 
This paper consists of three parts: First we discuss the purpose of climate 

calculators and issues regarding user interaction. Second, we explore 
different calculation principles. Finally, we look at some examples of carbon 
footprint tools and propose a list of requirements for future versions of 
climate calculators. 
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2 The purpose and use of climate calculators 
Climate calculators and expert systems have been developed for different 

uses and users. We would like to distinguish between calculators developed 
for consumers and those developed for organizations such as businesses, 
municipalities etc. For calculators targeted at consumers, that is, the general 
public, the most important motivation is to inform consumers about their 
own impact and to generate awareness about what activities contribute 
significantly. A better understanding will help decisions in the future, but it 
may also create political acceptance of measures in certain areas. For 
instance, a BBC calculator about future electricity generation in the UK 
stimulated a discussion about the energy policy of the country. Another 
motivation can be to get consumers to change their behavior in order to 
reduce impacts, either through investing in energy saving equipment or 
through changing, e.g., vacation destinations and diets. We distinguish hence 
between awareness-raising and action-oriented calculators. 

For organizations, the purpose of calculators can also vary from 
providing basic information through targeting improvement efforts to 
tracking environmental performance over time. Calculators can be used for 
internal purposes, but they can also be used to communicate with other 
stakeholders, such as investors and customers, e.g. through providing carbon 
footprints of the products sold.  

The use of a calculator is an interactive process in which the user 
provides, receives and interprets information. Communication and usage 
aspects affect both the information provided to the calculator which is used 
in the calculation, and the learning and conclusions drawn from the 
calculator. In order to design effective calculators, it is hence important to 
understand user/communication aspects, to set realistic goals, to develop 
user friendly and targeted calculators, and to engage in user tests and user-
oriented research. In the following, we suggest some important conclusions 
that can be drawn from the literature on user-centered design and on 
sustainable consumption research.   

2.1 User issues 
Literature on user-centered product design disciplines such as interaction 

design provides a vast amount of methods and principles for user-centered 
development of interactive products and applications. Aspects that are less 
explored are related to the potential of interactive applications environmental 
feedback triggering behavioral change. 

2.1.1 User friendliness and user testing 

Usability is defined as the extent to which a product can be used by 
specified users to achieve specified goals with effectiveness, efficiency and 
satisfaction, in a specified context of use (ISO/IEC, 1998). Effectiveness is 
related to the extent to which a goal or task is achieved, efficiency to the 
amount of effort required to reach a goal while satisfaction is related to the 
level of comfort the user feels when using a product and how acceptable the 
product is to users as a means of achieving their goals (Jordan, 2001). 
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Usability is closely linked to user characteristics, the goal the users are trying 
to achieve and the context of use. User characteristics include both physical 
and cognitive characteristics: Their experience with similar products, domain 
knowledge, cultural background, age, gender and disabilities (Jordan, 2001). 

The basic activities of interaction design are to identify needs and 
establish requirements, develop alternative designs that meet the 
requirements and build interactive versions that may be communicated, 
tested and evaluated (Preece et al, 2002). Development should be based on 
an understanding of people’s current behavior, but users should be involved 
throughout the process to gain better insight into users’ needs and goals, 
enable development of more usable and appropriate products, enable 
expectations management and establish a feeling of ownership (Preece et al, 
2002). Usability and user experience goals should be identified, documented 
and agreed upon at an early stage and the development process should be 
iterative (Preece et al, 2002). To what extent users should be involved 
depends on the characteristics and scope of the project, and the resources 
associated with it. One extremity is to integrate users in the project team as 
co-designers; another is to simply keep users informed about the project 
progress and allow for feedback, for example through workshops (Preece et 
al, 2002). There are advantages and disadvantages to each strategy.  

Both empirical and non-empirical techniques exist for user-centered 
design evaluation. Variables include the level of formality, the degree of user 
involvement and the distribution of control between design-team and users. 
Field studies provide insight in how people behave in natural settings, 
whereas with predictive evaluations or expert appraisals experts guided by 
heuristics, apply their knowledge of users to predict potential usability 
problems (Preece et al, 2002). A “quick and dirty” inquiry provides informal 
feedback from users; more formal usability testing measures user 
performance on carefully prepared tasks in a laboratory-like environment, is 
monitored and normally captured on tape and often supplemented with 
questionnaires registering user satisfaction (Preece et al, 2002).  

Early use of prototyping helps evaluating and developing different design 
solutions. When exploring concepts for content and structure, low-fidelity 
prototypes are useful. Storyboarding, sketching and the so-called Wizard of 
Oz approach are examples of techniques (Preece et al, 2002). These 
visualization techniques are based on the use of artifacts far from looking 
like final products, but quick and cheap to prepare, flexible and easy to 
modify. Towards the end of a development project high-fidelity or fully 
functional prototypes may be tested to evaluate design and technology 
against established usability requirements. These are more time-consuming 
to prepare, less flexible to change and to users often looking like final 
products.

It must be considered carefully what kind of users to involve: Experts or 
novices, young people or elderly, healthy or disabled – e.g. visually impaired 
or color blind. The group of participants should constitute a representative 
sample, with characteristics similar to the real end users (Jordan, 2001). 
Users’ performance with a task also improves over time. Developing a web-
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based climate calculator aimed at the general audience, it could be 
reasonable to involve demographically and socio-economically diverse 
groups of users. New groups of users should be invited to test the different 
versions throughout the development. To evaluate the final product’s 
potential for awareness-raising and behavioral change a long-term study 
could be carried out, following a specific group of users over time. What 
number of participants to involve depends on the character and resources of 
the project and the purpose of the evaluation (Preece et al, 2002). The curve 
indicating identified design usability problems is likely to be steep with the 
first number participants and then start to level out. 

2.1.2 Communication aspects and principles 

The most important usability goals are that the product should be 
effective, efficient and safe to use, that its utility should be good and that it 
should be easy to learn and remember how to use it (Preece et al, 2002). 
Goals linked to user experience and satisfaction are not as clearly defined, 
but may for example be that the product is motivating and rewarding to use.  

Some of the most important design or usability principles are visibility – 
visibility of and relationship between functions, feedback, constraints – 
physical, semantic, cultural and logical constraints restricting user 
interaction, mapping – the relationship between controls and their effects, 
consistency and affordances – attributes giving users clues on how to use the 
product (Norman, 1988). Nielsen (2001) proposes ten usability principles. 
They are (1) visibility of system status – keeping users informed about what 
is going on, (2) match between system and the real world – speaking the 
user’s language and following real-world conventions, (3) user control and 
freedom, (4) consistency and standards – following platform conventions, (5) 
error prevention, (6) recognition rather than recall – minimizing the user’s 
memory load, (7) flexibility and efficiency of use – cater to both 
inexperienced and experienced uses, (8) aesthetic and minimalist design – 
avoid irrelevant information, (9) help users recognize, diagnose and recover 
from errors and (10) to provide help and documentation (Nielsen, 2001). The 
usability principles should guide the design of information architecture and 
navigation systems, features and degree of freedom and flexibility, as well as 
the choice of language and visual appearance of both the application and 
graphical content of the calculator.

The use of web-based climate calculators is voluntary. Satisfaction and 
user experience therefore become important. If the application is to be a 
means for measuring environmental performance and triggering behavioral 
change over time, the system must encourage and facilitate repeated use. 
First-time users must find the application satisfactory and usable enough to 
use it a second time. Information and functionality must be organized and 
presented in a way that suits both first-time users and experts, for example 
by making the most basic functionality visible and immediate for novice 
users, while providing additional levels of complexity, features and 
information for the experts. Certain aspects are particularly relevant: Choice 
of language and units as well as modes of presenting and comparing results 
must be understandable, relevant and usable. Allowing for flexibility is a 
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way of letting users choose the format that suits them best, be it units or 
modes of visualization and comparison.  

2.1.3 What do we know about the users? 

Pro-environmental behavior may for example result from personal values 
(Stern, 2000), contextual factors such as norms or be a side-effect of actions 
motivated by other reasons, such as economy or convenience (Jackson, 
2005). However, egoistic values generally tend to have a negative 
correlation with pro-environmental norms and actions (Stern, 2000). How 
may climate calculators contribute towards behavioral change through 
awareness-raising? 

Information is known as not being sufficient to change people’s behavior 
(Jackson, 2005; Lilley et al, 2005, Ürge-Vorsatz et al. 2007, Abrahamse et al. 
2005). For example, studies on how consumers receive and use product-
related environmental information have shown that even though systems 
may have high recognition and the consumers the best intentions, consumers 
have limited ability, interest and willingness to absorb and act upon 
information (Leire et al, 2005).  

People’s inner goal is not necessarily to reduce energy consumption 
(Hofstetter et al, 2005). An underlying assumption of many energy feedback 
studies is that residents already have a goal to save energy or money, and 
that energy feedback showing people where they stand automatically will 
make them seek to reach the goal (McCalley et al, 2002). On the contrary, 
environmentally relevant goals may either not exist or have a lower priority 
than comfort and convenience (McCalley et al, 2002). At the same time, 
when users first have set a realistic but challenging goal, frequent and 
specific feedback is a successful means of encouraging energy conservation 
(McCalley et al, 2006; Völlink et al, 2006). Users need feedback to assess 
where they stand in relation to a goal. Savings are achieved only when they 
have specified a specific goal to save energy. Feedback may be compared 
with more than one internal standard, for example norms, expectations, past 
levels of performance, performance of others or ideal goals (Kluger et al, 
1996). When confronting a novel task, users have no clear standard to 
compare the feedback against, and in such cases feedback interventions have 
no apparent effect on mobilization of efforts (Kluger et al, 1996). According 
to Wood et al (2003), the best way of achieving energy-conscious behavioral 
change is self-taught in one’s own home, relative to past performance. 

The Norwegian government urges the population to contribute to climate 
protection through reducing personal GHG emissions. TV programmes with 
a focus on environment, such as Norge 2020 and Krafttaket, provide these 
goals to specific target groups and evaluate goal achievement. Such efforts 
can contribute to individuals setting similar goals and feeling part of a larger 
social movement. Research shows, however, that the commitment to 
personal goals is stronger than commitment to assigned goals (McCalley et 
al, 2002).  
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Reducing CO2 emissions may not only be beneficial for the environment 
but can bring about economical savings as well, e.g. trough reduced use of 
electricity. Emphasizing this could be an additional motivator as considering 
the global situation could make it possible to identify possibilities for 
savings. A focus on monetary savings and "economizing", however, may not 
be very productive especially when oriented at well-off persons who are also 
concerned with expressing their status. 

One should also be aware of the danger that urging behavioral changes 
can backfire. Individuals become frustrated when they either do not 
understand what they are asked to do, they cannot follow the advice given, 
or they perceive the information/advice as irrelevant for their own situation. 
Such an experience will make them less receptive for this type of 
information/request in the future. They will develop a rationalization for 
their inaction and an aversion (Moser and Dilling, 2007, provide many 
relevant and interesting insights into the communication of climate change).  

Questions arise: How may users successfully be encouraged or persuaded 
into adopting goals to reduce CO2 emissions? How may feedback on a novel 
task be linked to an understandable standard to compare the feedback against, 
and thereby trigger mobilization of efforts? 

2.1.4 Achiving the desired aim 

Change in attitude does not necessarily translate into behavioral change 
(McCalley et al, 2006). Wood et al. (2003) call for further exploration of 
methods that both increase motivation to save energy and knowledge about 
how to do it, for example through combinations of frequently updated 
appliance-specific feedback interfaces and energy-saving tips at the points of 
use.

Persuasive technology is technology facilitating interaction that triggers a 
voluntary change of attitude or behavior or both (IJsselsteijn et al, 2006). 
Computer technology is central in persuasion: Computers are persistent, 
have access to and control unlimited amounts of data, may create convincing 
multimedia experiences and enter people’s homes (IJsselsteijn et al, 2006). 
Simplicity makes it easy to understand persuasive cues and perform desired 
actions (Tscheligi et al, 2007). Tscheligi et al (2007) describe societal 
interfaces as advanced interaction approaches designed to solve or improve 
specific societal problems, utilizing HCI – Human Computer Interaction – to 
create a more socially and ecologically sustainable society and support 
quality of life. Such interfaces aim to alter user behavior by making people 
aware of the effect their everyday actions have on the environment 
(Tscheligi et al, 2007). A problem is, as previously mentioned, that people 
are not fundamentally motivated about the issues addressed by the interfaces 
(Tscheligi et al, 2007). Therefore, users may for example be presented 
additional benefits or offered elements of social connectivity (Tscheligi et al, 
2007). Climate calculators should take into account that users have different 
motivations for reducing their carbon emissions, for example to increase 
comfort, strengthen self-image or compete with others (Bottrill, 2007). 
Bottrill (2007) argues that exploiting the potential of web-based applications, 
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for example on-going interaction, social connectivity and appropriate 
feedback on carbon reduction measures, may support key social learning 
processes.

Fundamentally, however, climate calculators are opportunities to clarify 
the link between the global climate change challenge and individual 
contributions. According to Bottrill (2007), without an appropriate context 
for measuring and acting on results, the danger is that individuals feel that 
efforts they take to reduce emissions will be insignificant and worthless. 
Additionally, feedback must be specific in order to be useful. Whereas CO2
is closely linked to climate change, it remains a rather vague and indirect 
unit. Linking results to a more familiar frame of reference should be 
considered, in order to increase the usability of information, in terms of 
supporting understanding and decision-making. Visualization of abstract 
information should be used with aims of augmenting human cognition (Heer 
et al, 2005).  

Smart metering or appliance monitoring could enable automatic 
calculation of emissions related to energy consumption, and less effort 
related to data gathering required from the user (Bottrill, 2007). The same 
could be achieved through direct access to data from energy suppliers. 
Through a registration system and personal profiles, people should be given 
the opportunity to monitor own carbon emissions over time and compare 
them with their peers, with local, national and international averages or 
normative information on sustainable consumption. There could be different 
levels of detail and sophistication, enabling different degrees of accuracy in 
measurements and feedback. People should be allowed to set their own goals 
and choose the output presentation format most understandable and 
meaningful to them, be it graphics, numbers or both. Based on the data on 
lifestyle, consumption patterns and activities, the system should customize 
proposals for alternative behavior emitting less CO2. An interactive climate 
calculator could also enable users to share knowledge and ideas. 

3 Calculation principles 
A whole range of different calculation principles can be used for climate 

calculators; varying in the amount and type of data required. They also have 
different system boundaries in terms of including upstream (indirect) 
emissions domestically and in other countries, in terms of using different 
electricity mixes and whether they include residual expenditure or not. 
Calculators for enterprises or organizations vary in the degree to which they 
address upstream emissions at all, and how they benchmark or normalize 
emissions.  

3.1 Direct emissions, indirect emissions, incomplete 
footprint 

When consumers are concerned about their environmental impacts, they 
invariably include effects connected to the production and disposal of the 
products and services they consume. This concern about the unseen explains 
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the popularity of the "ecological footprint," an indicator that aggregates life-
cycle impacts of greenhouse gas emissions and land use. We use the term 
"carbon footprint" to express emissions of greenhouse gases measured on a 
life-cycle basis. 

Existing calculators seem to be using mostly a combination of direct 
emissions data and LCA-data. Often only parts of the carbon footprint can be 
calculated. Some calculators intentionally focus on relevant consumption 
choices such as purchasing green electricity or flying, but they produce 
misleading results by implying to cover the entire footprint while neglecting 
the greenhouse gas impacts of consumer goods.  

All consumption of goods and services leads to emissions of greenhouse 
gases in production. Take for instance car driving: Driving the car emits CO2
from the combustion of fuel in the engine. This is called the direct emissions.
In order to produce the car itself, and the fuel for running the car, other 
materials and energy is required, both releasing CO2 to the atmosphere 
during production. This is called indirect emissions. The total emissions 
associated with a product or service is the sum of indirect and direct 
emissions. Many of the calculators existing today do not consider indirect 
emissions at all, or they provide an incomplete footprint (see Figure 1). They 
are also often poorly documented so the details of calculation are not known. 
New versions of calculators could be harmonized to a list of requirements, so 
that some consistency and accuracy is warranted. The aim of this discussion 
paper is to prepare the ground for such a harmonization. 

Figure 1: Direct and indirect emissions, incomplete footprint 

   For consumer-oriented calculators, we are interested in carbon footprints, 
but for businesses, the case is not so clear-cut and depends on what the 
business wants to report. It helps to think about the relationship of value 
added and emissions. In the evaluation of efficiency, we set those two issues 
in relation to each other, and it is hence important to account for them in a 
consistent manner. This is most easily done graphically in the form of so-
called eco-efficiency (E2) diagrams, Figure 2. Take, for example, an auto 
manufacturer. The auto manufacturer takes parts and assembles them 
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according to a specific design, and then sells the car. The inputs have certain 
costs, and the output has a specific value. The difference between the costs 
of the inputs and the value of the products is the value added, and it goes to 
cover the salary of the staff and the costs of capital (rents on loans and 
dividend to shareholders). The car production causes direct emissions, from 
heating and lighting office buildings to running the assembly processes.  

From the perspective of eco-efficiency, it is correct to relate the direct 
emissions from a process or business to the value added through that process. 
A consumer, however, is interested in the environmental impact of the car at 
the point of purchase, not the impact from a specific process such as 
assembly, just as she is interested in the price of the car and not in the costs 
of assembly. Figure 2 illustrates how the life-cycle impact of owning and 
operating a car can be displayed as the sum of the impacts from the different 
processes along the life-cycle.  
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Figure 2: E2-vector for owning an operating a car 

In Figure 2, each process has an environmental load and a value added 
associated with it. The slope of the process expresses the eco-efficiency, or 
more accurately the emissions intensity (kg/NOK). Depending on the 
purpose, a business may be interested in the direct emissions (and value 
added), or in the total emissions (and price) of its output. Both of those 
indicators could be focus of improvement efforts, depending on the purpose 
of the analysis and the scope of the improvement. Both could be used in 
benchmarking.

Figure 3 indicates the E2 vector (CO2 emissions and value added) for all 
sectors of the Norwegian economy as recorded in the national accounting 
matrices including environmental accounts (NAMEA) published by 
Statistics Norway.  
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Figure 3: Eco-efficiency plot for selected Norwegian sectors 
 

3.2 Methods for carbon footprinting; LCA, IOA and hybrid 
analysis 

 
Several methods to calculate the emissions from businesses, products and 

consumption exist (Hertwich 2005a). 
 
1. Calculations of direct emissions of greenhouse gases usually rely on 

substance balances for carbon or on emissions factors for non-CO2 
greenhouse gases. The idea is simply that the carbon contained in a 
fuel, e.g. gasoline or fuel oil or natural gas, will be oxidized to CO2 
and emitted. For the emissions, for example of methane from wood 
stoves, emissions factors based on earlier measurements are used. 
These engineering-type calculations are quite straight forward.  

2. Life cycle assessment (LCA) is a tool developed to calculate the 
total indirect + direct emissions connected to producing a service or 
a product (Baumann and Tillman 2004). Traditional LCA relies on 
assessing the processes in supply networks in physical terms. There 
is, however, an increasing trend to also utilize input-output tables in 
a so-called hybrid analysis, which provides a more complete 
assessment (Strømman et al, 2006). The problem with an LCA 
approach is the multitude of products consumed by a household and 
hence the difficulty to obtain reasonable information on all processes 
at that level of detail.     

3. Household environmental impact assessment hence commonly relies 
on input-output analysis to estimate all indirect emissions to produce 
a product by using trade statistics to model the upstream supply 
chain. The method captures all emissions, but since the statistics 
exist for only very broad commodity groups, the specificity is not 
very good; i.e. it can be used to calculate the difference between 
producing 1 EUR spent on food vs. 1 EUR spent on non-ferrous 
metals, but distinguishes poorly between potatoes and carrots. 
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The introduction of hybrid methods seeks to incorporate the best from 
two worlds, both the specificity from LCA and the completeness from IOA. 
Certain parts of the inventory may be estimated by the more approximate 
method of IOA, while other parts where more detail is needed can be looked 
at using LCA. 

3.3 Addressing the rebound effect 

An important discussion point regards the estimation of the total 
consumption level and emissions from "other consumption." Some climate 
calculators only use data on consumption items provided by the user. This 
commonly results in an underestimate of the total consumption because 
users do not recall all consumption or consider expenditure, e.g., on a car or 
vacations, as part of their routine consumption. When users reduce the 
consumption of energy, the question is how they spend the money saved in 
the process. Some climate calculators address this rebound effect (cf. 
Hertwich, 2005b) by requiring that the entire income in spent on something, 
having average or marginal emissions intensity for the money saved. This is 
not really a calculation issue, but has more to do with consumption patterns 
and behavioral change. If someone consumes less electricity, he or she is 
likely to spend the saved money on something else instead, thereby reducing 
or eliminating the environmental effect of the reduced electricity 
consumption. Briceno et. al. (2005) provide an example of how an emissions 
reduction from not having a car may be outweighed by spending the saved 
money on other things. 

3.4 Addressing imported products 

It has been standard practice in household environmental impact 
assessment to assume that the environmental impact of imported products is 
equal to that of domestically produced products. Such an assumption, 
however, can be quite misleading, both because certain products are not 
produced domestically (e.g. bananas or cars for Norway) or domestically 
produced products in certain categories are quite different from those 
imported (knitwear vs. mass-produced cotton clothing). Imports from 
developing countries tend to have higher emissions intensity than imports 
from OECD countries, so that these imports are disproportionally important 
for the carbon footprint of households (Peters and Hertwich, 2006, Weber et 
al 2007).

Systematically organized data on imports is generally not available. For 
some products, LCA studies provide good insights. We have used IO data 
from a few selected trading partners to develop estimates for pollution 
embodied in imports (Peters and Hertwich, 2006). Recently, we have 
adapted the database from the Global Trade Analysis Program (GTAP) for 
the analysis of analysis of the pollution embodied in global trade (Peters and 
Hertwich 2007). These assessments provide an indication of the carbon 
footprint of imported products. The data quality is not very high and there 
are a number of methodological challenges which also affect the quality of 
the results (Peters and Hertwich 2007).   
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3.5 The electricity mix 
There have been many arguments about the greenhouse gas emissions of 

electricity consumed in Norway. On the one hand, Norwegian production is 
based almost exclusively on hydropower, on the other hand consumers buy 
power at the Nordpool exchange which as a significant share of fossil fuel 
based generation and contains imports from Russia and Germany. On the 
margin, a reduced demand will reduce the generation from fossil power 
sources such as coal and gas. In the long run, however, it will reduce the 
need for new capacity likely to come from low-carbon technologies 
(renewables and CCS). Some economists even argue that given we have an 
emissions trading system in place, saving energy will not lead to any change 
in CO2 emissions since the amount of CO2 emissions is fixed through the 
allocation of allowances. Various scientists have argued for using emission 
factors ranging from Russian coal power plants to zero emissions. 

Note that there is a wider argument in the LCA literature about 
"attributional" assessments and "change-oriented" or "consequential" 
assessments. The former use average data and assign all impacts to a final 
demand, the latter use marginal data and try to estimate the environmental 
impact of a change in the present consumption level, taking into account the 
substitution among products and other market effects. 

4 Examples

4.1 Consumers 
An example of a carbon footprinting tool for households can be found at 

the web pages of NRK (www.nrk.no/norge2020 -->”Klimakalkulator” (in 
Norwegian)). This calculator is developed by Christian Solli and Glen Peters 
for the Norwegian public broadcaster NRK. The calculator is a compromise 
between the desire for completeness and specificity. Especially the indirect 
emissions of consumption are treated superficially, including only a limited 
set of consumption categories. The CO2 calculator uses a combination of 
direct emissions, life cycle assessment, and multiregional environmental 
input-output analysis to come up with a household carbon footprint estimate. 
This is a short description of the calculator. An overview of the calculation 
principles is shown in Figure 4. 

On the input page of the calculator (Figure 5), the user first specifies the 
type of household they live in (number of people). This produces estimates 
for the different types of consumption, based on statistics (consumer 
expenditure survey). For some consumption categories, the estimates are 
more approximate. The use of pre defined estimates is to help guide people 
in providing accurate data. Many people do not have a very clear 
understanding of their consumption, especially for some types of 
expenditure. The users then go on to edit the estimates within two main 
categories; direct and indirect emissions. 
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Figure 4: Calculation principles of the calculator 

For reasons of relevance and specificity, electricity and air travel has 
been grouped together with the direct emissions from fuel use and transport. 
This resolution would not be achieved without taking it out of the IO-part of 
the calculator. For fuel use and transportation, the direct emissions are easy 
to calculate using emissions factors. For the air travel, the calculator uses 
weighted average data on air travel to provide life cycle estimates for each 
passenger-km for three different types of air travel; domestic, intra Europe 
and rest of world. The emissions factors take into account that different 
portions of the flights occur at high altitudes where the effect of emissions is 
higher. For the electricity life cycle emissions data for the Nordic electricity 
mix in 2000 is used (Ecoinvent Centre, 2007.). 

To ensure completeness the emissions from remaining consumption are 
calculated using a multiregional input-output analysis. Note that the 
consumers are asked to provide their income after tax. Expenditure on air 
travel and electricity is subtracted to avoid double counting these emissions. 
The choice of categories (aggregation) is partly a result of the average 
consumption in households, and partly based on the assumed relevance to 
the consumers. All other consumption is grouped in an “other” category, 
which contains a weighted average of all other consumption. This is to 
ensure completeness and to estimate rebound emissions that occur if the 
consumer spends less money on e.g. vehicle purchase or something else; the 
consumer is forced to spend all the income. The expenditure in different 
categories is then matched to economic sectors in the GTAP-aggregation 
(this is the aggregation the international trade data comes in), and based on 
this, total indirect emissions can be calculated. Since the categories are quite 
broad, the average (Norwegian household) distribution of e.g. food 
consumption in the GTAP aggregation is used as a model for the 
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consumption of “food” in the calculator. This means we assume the 
households to have identical consumption of commodities that are matched 
to the food category. 

Figure 5: Screenshot from CO2 calculator input page. 

As the users edit their consumption volume and -structure, the impact on 
total CO2 emissions per person in the household can be seen in the 
“speedometer”. This gives people a chance to get some sense of the 
sensitivity of different consumption types. Clicking the “view results” button 
produces a detailed overview of the results (Figure 6). 

Figure 6: Screenshot from CO2 calculator results page. 
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Here the users can see the contribution from different types of 
consumption. They also see where the emissions occur; directly, 
domestically, in the EU or in the rest of the world. The air travel and 
electricity emissions are categorized as direct emissions even though they 
really are indirect emissions too. Since this data is based on life cycle 
assessment, information on where emissions occur is not readily available as 
in the multiregional input-output analysis. 

In this way the calculator gives: 
1. A fairly good estimate of total emissions 
2. Guidance in the form of pre entered estimates based on SSB 
3. “Educational” value by forcing people to spend all their money/ 

showing rebound emissions 
4. “Educational” value by displaying the amount of indirect and 

imported emissions 

However, it cannot guide consumers much with respect to: 

1. Type of food to buy 
2. Clothing
3. Housing

Hence it has more an “awareness-raising”-, than “action-oriented” effect. 

4.2 Organizations 

The municipal account system, KOSTRA, is a good starting point of 
calculating the carbon footprint (CF) of municipal public services. Data on 
purchases from single buildings, departments or the municipality in total are 
available in detail of 541 purchasing categories. This is a standard reporting 
format for all municipalities in Norway. In a case study of the city of 
Trondheim, IOA was applied to develop a climate calculator to be used to 
calculate the CF of municipal public services (Larsen and Hertwich, 2007). 
Figure 7 shows schematically how the calculations were carried out. First, a 
matching matrix is used to reduce the 541 KOSTRA sectors down to the 58 
corresponding IOA sectors, creating a demand vector for the system. Then, 
multiplying the demand with the sector emission intensities and the Leontief 
inverse, we are able to calculate the CF as illustrated by the figure. The 
Leontief inverse matrix is a calculation of the life cycle output of all 58 
sectors, caused by a demand put on the economy.   

Basing the municipal climate calculator on IOA has several advantages, 
mainly due to the economic nature of the IOA which fits very wall with the 
KOSTRA account system. However, some weaknesses need to be addressed:

- IOA is usually based on average national data. This may cause errors on 
a regional level, because some municipalities may have different emission 
intensities and sector flows. Another limitation is the import assumption, 
assuming all imports are produced using domestic technology. Solutions to 
avoid these problems are available through multi-regional IOA.  
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Matching matrix 

58 x 541      58 x 1 

D
E
M
A
N
D

CF CF  Intensities Leontief invers

58 x 58 

1 x 58 1 x 1 

Total output 

IOA system

   541 x 1 

Figure 7: Approach to estimate indirect emissions from municipal activity 

- The economy is divided into fairly aggregated sectors. Lack of detail 
may therefore be an issue. In general, IOA is suitable to identify problem 
areas at were to focus action, but is not able to compare the performance of 
to similar products. More detailed IO sectors could improve the level of 
detail in the analysis. Another possibility is to combine the IOA with LCA 
into hybrid LCA. This, however, will require physical data on some of the 
municipal purchases.  

Municipal public services are using only a small amount of resources 
directly. However, services trigger resource flows indirectly. Calculating the 
CF of municipal public services may therefore prove vital in helping local 
governments monitor their own activities and to evaluate possible actions. 
The case study of Trondheim shows the high fraction of indirect GHG 
emissions associated with the production of their public services. Only six 
percent of the total life cycle GHG emissions are calculated to be a direct 
result of the provision of services, while the remaining is assumed to be 
indirect, cause by the purchases made. Production of electricity is important, 
but depending heavily on which production mix assumed in the analysis. 
Table 1 summarizes the CF of municipal public services in Trondheim.  

Table 1: Carbon Footprint of municipal public services in Trondheim (2004) 

CO2 equivalents (tons)  % of total 
Direct GHG emissions  7277  ~6

Indirect GHG emissions   Trondheim 22757 ~18 

Other indirect GHG emissions 54894 ~45 

Electricity assuming a Nordic mix 38197 ~31 

Total GHG emissions 123125 100 
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1 Data envelopment analysis and foodstuffs 
As many different methods for measuring the environmental effects of 

foodstuffs are readily available, it is appropriate to ask if we have any use for 
one more. Ecological Footprint, Material Flow Accounting, Life-Cycle 
Assessment and Material Input per Service unit are all measures of interest 
for environmentally inclined decision making. What does the method 
discussed in this paper, Data Envelopment Analysis (DEA), offer that the 
other measures do not provide? 

Methodologically DEA modelling is based on mapping of inputs and 
outputs into the dimension of efficiency. This type of models can be used in 
an attempt to bring externalities back to economical analysis, and to make 
ecological effects part of economical decision making (Luhmann, 1990:104-
106). As DEA models discuss efficiency, taking into account all variables 
that are of interest, we can easily integrate economic and ecological factors 
into the same efficiency score. Even if we should disagree on the matter of 
DEA modelling being the right method of integration, we should note that 
the consideration of the problem has already shifted to the consideration of 
the method. DEA modelling is one possibility for continuing the discussion. 

In this study DEA modelling is used for solving the overall efficiency for 
different foodstuffs. For successful modelling, taking all the relevant factors 
into account is necessary. Here, the problem is approached from the point of 
view of the consumer and his or her choice, by posing the following question: 
what has an effect on a particular consumer’s choice of a particular foodstuff? 
In the context of DEA modelling we can approach the problem by 
introducing different inputs and outputs (or costs and payoffs) which may 
have an effect on the consumer choice. Inputs may include both monetary 
values, such as purchasing cost, and environmental values, such as material 
input. Outputs can include a number of values such as subjective taste and 
religious views, but also nutrition and environmental effects. All these 
factors are not easy to measure. 
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The aim of this study is to provide sustainability scores for Finnish 
foodstuffs. ‘Sustainability score’ refers here to long-term efficiency. The 
scenario (Hukkinen 2006) of dematerialization presented by the material 
input indicator is therefore of particular interest, and material input data can 
be used in this context as an input. Additionally, as this is most likely to be 
of interest to the consumers, the purchasing cost of foodstuffs is modelled as 
an input for some of the DEA models. Nutritional values are used as outputs, 
as they provide consumer information which is both measurable and useful. 
To sum up, Finnish data on material inputs and the purchasing cost of 
foodstuffs are used as inputs and foodstuffs’ nutritional values are used as 
outputs in all of the following DEA models.  

Particular environmental effects, like CO2-emissions or acidification can 
be included in the same DEA model with the other variables, as undesirable 
outputs. In addition to these, models of individual consumer interest can also 
be built by the inclusion of different variables of taste, although the usual 
problems of inquiry on subjective taste have to be dealt with. However, for 
practical reasons (degrees of freedom in DEA model, see eg. Cooper et al., 
2007, 283) all the variables of interest cannot yet be included into the same 
model; the environmental effects and material inputs are known for too few 
Finnish foodstuffs. More extensive DEA models can be discussed as more 
diversified data becomes available. With data on 100 different foodstuffs, all 
the variables mentioned above could already be included in the analysis. 

In this study we offer the DEA models of Charnes-Cooper-Rhodes 
(CCR), Banker-Charnes-Cooper (BCC) and Charnes-Cooper-Rhodes 
Assurance Region (CCR-AR). These DEA models can be implemented 
through the many DEA modelling tools available. In this study DEA Solver, 
software compatible with Excel, was used for implementation. The resulting 
DEA models were checked using Matlab 6.5. In addition to the models 
themselves, the relationship between the DEA models was studied with help 
of Domination matrix (e.g. Tuomaala, 2002). Results from the DEA models 
were compared to foodstuffs’ Total material requirement (TMR). Chapter 2 
gives both the data used and the possible user groups for the DEA modelling 
conducted. Chapter 3 introduces some of the theory of DEA modelling and 
the Domination matrix. Chapter 4 gives the main results, which are 
discussed in Chapter 5. 

2 Valid user groups and information needed 
Results shown in this paper can be of interest to a user group if the 

information used in forming the DEA model is appropriate for the decision 
making in that particular group. Here we briefly discuss the following user 
groups and their interests in different types of information. 

1. The state; agricultural sector 
2. Federation of municipalities 
3. Foodstuff manufacturers 
4. Institutional kitchens 
5. Private consumers 

The state, or its agricultural sector, may need information on how to 
develop forms of governmental control that can be justified on the grounds 
of sustainable development. It can be argued that it is possible to develop 
sustainability on a state level with the help of general indicators such as 
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material input (see eg. Hoffrén 2001). Controlling decisions made by the 
state can be seen as more justified if they take into account the nutritional 
values of the foodstuffs affected, as decisions can have a positive impact on 
the health of the population. If need be, costs for the state caused by different 
means of control can also be included in the analysis. 

A federation of municipalities may also be concerned about sustainable 
development. They can seek to address sustainability e.g. of food supply by 
promoting local food production. As is well-known (e.g. Lähteenoja et al., 
2006), local food consumption often has a smaller material input than similar 
food delivered from a distance. Again, the federation can seek to combine 
the concern for the environment with concern for its inhabitants, including 
the nutritional value of different food products, in the analysis. In addition, it 
might be of interest for the municipalities to analyse their local food 
production by including some specific environmental indicators in the 
analysis, in order to address specific problems found within the federation’s 
area.

Firstly, both foodstuff manufacturers and institutional kitchens can 
endeavour to acquire a competitive edge on a highly competitive market 
(where the purchasing costs for the producer and the selling prices to the 
consumer have already been minimized) by introducing a sustainability 
score for the services offered. Well-marketed, this creates an image of a 
healthy and sustainable service. Secondly, it can be argued that the 
production of food which is environmentally inefficient has poorer prospects 
in the future than food that is environmentally efficient (Pinstrup-Andersen 
and Pandya-Lorch 1998). Foodstuff manufacturers may attempt to find new 
markets through the suitable analysis of healthy and sustainable food 
products.

Individual consumers are a varied group with different needs and wants. 
In order to analyse foodstuff consumption for individual consumers in 
general, some measurable quantities can be used. These include 
environmental effects, material input, purchasing costs and nutrition. Even 
different (sometimes local, sometimes global) environmental effects and 
absolute or relative costs are of differing importance to different consumers. 
When offering advice for specific individual consumers, one has to resort to 
a more traditional analysis of decision making. This includes weights for 
taste, ethical views and the like. However, some general level analysis may 
help individual consumers interested in environmental issues to change their 
habits for more sustainable ones. Of the factors discussed here, the data on 
material input and nutritional values can be used to this end.  

2.1 Data on purchasing cost, material input and nutritional 
values

Table 1 and Table 2 give the data used in the DEA models. Table 1 
presents the material inputs of different foodstuffs, studied by Kauppinen et 
al. in the FIN-MIPS Household project (2008, to appear). Also consumer 
prices, acquired from the Statistical Yearbook of Finland (2005) are shown 
in Table 1. These are used as inputs in the DEA models. Respectively, 
nutritional values provided by the Finnish National Public Health Institute 
(2008) are used as outputs in the DEA models (Table 2). 

Material input data shown in Table 1 are MIPS figures. Material Input 
per Service unit (MIPS) measures the total material input (MI) per given 
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service (S) through its whole life-cycle. Here the service unit is one kilogram 
of foodstuff. Material input is divided into 5 different categories: abiotic 
(non-liveable), biotic (liveable), water, air and erosion.  

Table 1: Data used as inputs in DEA modelling 

Product group Purchasing Cost & MIPS (input) 
Price Abiotic Biotic Water Air Erosion
(€/kg) (kg/kg) (kg/kg) (kg/kg) (kg/kg) (kg/kg)

Milk 0.73 1.1 3.0 31 0.09 0.3
Butter 4.88 9.8 25.1 208 0.67 2.6
Spreadables, rapeoil 2.90 7.6 19.2 162 0.68 2.0
Spreadables, soyoil 2.90 8.3 19.7 168 0.56 2.2
Cheese 7.67 11.3 28.9 260 1.13 3.0
Beef 9.92 12.0 30.6 439 0.99 3.2
Pork 10.64 8.3 10.2 240 1.91 2.8
Fish 8.29 2.8 4.7 271 0.83 0.2
Poultry meat 10.47 7.0 4.6 228 1.52 1.2
Eggs 2.45 5.7 4.0 141 1.01 1.1
Soy 3 1.3 1.4 157 0.92 0.4
Lager 3 1.5 0.3 280 0.51 0.1
Potato 0.60 0.3 1.7 52 0.02 0.1
Sugar 1.05 3.1 1.6 24 0.80 0.4
Wheat bread 3.00 1.1 1.3 20 0.14 0.3
Rye bread 3.18 1.6 0.8 111 0.21 0.3
Mixed bread 3.06 1.3 1.1 99 0.21 0.3
Barley bread 3.06 1.1 1.4 21 0.15 0.4
Tomato 3.14 8.0 1.4 793 4.50 0.0
Cucumber (average) 3.14 7.0 1.4 570 4.13 0.0
Cucumber (aty) 3.14 13.8 1.4 2481 6.99 0.0
Apple 2 0.7 1.0 7 0.01 0.3
Cloudberry 10 2.0 1.0 17 0.19 0.0
Strawberry 5 1.1 1.0 17 0.15 0.6

Two different cucumbers given in Table 1 and Table 2 refer to different 
methods of growing. The average cucumber is Finnish national average of 
all cucumber production, which, as an average, takes place around 9 months 
per year. On the other hand, ‘aty’-cucumber refers to production which takes 
place around the year. Otherwise Table 1 and Table 2 should be self-
explanatory. However, “Fats” refers only to non-saturated fats, and 
“Minerals and traces” do not include salt or sodium (Table 2). 
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Table 2: Data used as outputs in DEA modelling 

Product group Nutritional values (output) 
Energy Carbo- Proteins Fats Minerals Vitamins

hydrates and
traces 

(kJ/kg) (g/kg) (g/kg) (g/kg) (g/kg) (g/kg)
Milk 1580 51 38 2 4425 24
Butter 30350 4 12 220 789 28
Spreadables, rapeoil 26020 2 5 468 217 132
Spreadables, soyoil 26020 2 5 468 217 132
Cheese 14640 3 250 74 14450 83
Beef 6390 0 193 23 5228 93
Pigmeat 9140 0 183 87 4572 81
Fish 4500 0 109 42 5434 94
Poultry meat 7340 0 175 69 3507 123
Eggs 5970 3 125 45 4140 70
Soy 14420 257 581 3 37342 158
Lager 1780 41 4 0 762 9
Potato 2640 132 16 2 4894 95
Sugar 16980 999 0 0 28 0
Wheat bread 10570 490 73 46 2127 50
Rye bread 8580 407 67 5 7662 34
Mixed bread 9913 463 71 32 3954 45
Barley bread 8200 387 56 9 4063 46  
Tomato 840 35 6 2 3405 200
Cucumber (average) 400 14 6 2 3184 92
Cucumber (aty) 400 14 6 2 3184 92
Apple 1330 71 2 2 1102 125
Cloudberry 1750 78 14 3 2523 1 040
Strawberry 1800 84 5 2 2566 613

3 Using Data envelopment analysis 
Technically the DEA model is a non-parametric method of measuring the 

efficiency of decision making units (DMUs). DEA modelling has been 
developed since Farrell (1957), and the models discussed here have been 
discovered during the last thirty years. Charnes, Cooper and Rhodes (1978) 
introduced the CCR model; Banker, Charnes and Cooper (1984) first studied 
the BCC model; and the CCR-AR model was developed by Thomson, 
Singleton, Thrall and Smith (1986). In this study only input-oriented models 
are used: they enable us to study sustainability scores that consider providing 
individuals with a proper amount of nutrients while minimizing the material 
inputs (and  in some models, monetary assets). 

A few words on the notation used would seem appropriate (see also 
Cooper et al., 2006). Every foodstuff is a decision-making unit (DMU), 
consisting of a pair of positive input and output vectors ),( jj yx ,

nj ,...,1 , respectively. X  is a mn matrix, consisting of all input 
vectors jx .  is a Y sn matrix, consisting of all output vectors jy .
Moreover, we define , as a row vector in which all elements are 
equal to 1 and a non-negative vector 

e
T

n ),...,( 1 . In the general case 
then, presented in Table 1 and Table 2, we have 6,24 mn  (Table 1) 
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and  (Table 2). Otherwise the notation above is used to present 
the dual form of the DEA models. For further discussion on formulating the 
primal and dual problems, see e.g. Cooper et al., 2006, 445. 

6,24 sn

As mentioned in the introduction, due to an excess of degrees of freedom, 
all the variables shown in Table 1 can not be included in a single DEA 
model. Through testing it was found that all the output variables can be 
included in a model if only three or four of the input variables are used.  
Therefore we have 3m  or 4m . It was decided to include only abiotic, 
biotic, erosion and price data in the main analysis. This was partly because 
the total material requirement of a product (TMR) can be calculated using 
the following formulation. 

erosionbioticabioticTMR         (1) 
As we shall see, it is interesting to compare the DEA models formed using 
TMR data to TMR data alone. Further, other material inputs are discussed 
alongside the main results.  

3.1 CCR model 
For simplicity, we begin by presenting the CCR DEA model. The CCR 

model is formed by allowing only constant returns to scale, creating a 
constantly increasing efficiency frontier. The dual of the input-oriented CCR 
model is given as follows (Cooper et al., 2006, 43).  

(2)

Here the optimal solution for  is denoted by * , and we have 
1*0 , where *  is the sustainability score for DMU0 by the duality 

theorem of linear programming (Cooper et al., 2006, 445). By solving the LP 
problem (2) for every DMU j, sustainability scores for all n DMUs are 
acquired. As these scores are solved by optimizing the weights for every 
DMU, they all receive a sustainability score which is as close to 1 as 
possible.

3.2 BCC model 
Unlike the CCR model, the BBC model allows for increasing, decreasing 

and constant returns to scale, creating a piecewise-linear efficiency frontier. 
The dual of the input-oriented BCC model is given as follows (Cooper et al., 
2006, 91). 

(3)
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We find that the dual of the BCC model differs from the dual of the CCR 
model only by the condition 1e . Together with the last condition given 
in (3), a convexity condition is formed. This allows for more variation in the 
type of DMUs given a sustainability score of 1, as the DMUs themselves 
define the piecewise-linear efficiency frontier. 

3.3 CCR-AR model 
The CCR-AR model is the most restrictive of the three models described 

here. In addition to the constant returns to scale assumption we are using 
expert knowledge to further scale down the number of foodstuffs defined as 
sustainable and healthy. The dual of the input-oriented CCR-AR model is 
given as follows (Cooper et al., 2006, 179).  

(4)

We can see that, compared to the CCR model (2), additional coefficients 
have been added to the constraints. Matrices P and Q enable the utilization 
of expert knowledge. Relative weights for this knowledge are given by non-
negative multiplier vectors  and , respectively. The weights are still 
defined so as to optimize every DMUs sustainability score. 

In the CCR-AR model nutritional recommendations are added as an 
assurance region for the definition of the sustainability. No assurance region 
for inputs is given: thus, matrix P is a zero matrix. Matrix Q on the other 
hand is formed by ratios of different nutrients in nutritional 
recommendations. As only ratios of nutrients are studied, the assurance 
region used is defined as a suitable general diet for an average adult (i.e. for 
someone who is not ill, physiologically impaired or suffering of foodstuff 
strictures).

The minimum and maximum for ratios between some nutrients a and b,
for which the minimum and maximum recommended intake per day is 
known, can be solved as follows:  

(5)

The ratios can be used as an assurance region by appropriate substitutions 
for matrix Q, as described in the theory (Cooper et al., 2006, 178). 

3.4 Domination matrix 
Next we discuss the concept of domination matrix in relation to DEA 

models (as in Tuomaala, 2002). To form a domination matrix, pairwise 
comparisons between DMUs k and l for all models z=1,…,Z are made. If for 
sustainability scores Ek and El it holds that  

 [(Ek / El) -1]  0,               (6) 
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we say that DMU k dominates l in model z, and write . Otherwise 
we have . By making the comparison between all DMUs k and l
with every model z, we end up with the number of times k dominates l in all 
models z. This number can be divided by Z, giving the ratio (the percentage 
score) of cases where k dominates l.

1)(lD z
k

0)(lD z
k

This type of analysis can be applied to a group of DEA models. In 
Chapter 4 we give the results of this sort of model comparison with different 
material inputs, models that have (“with”) or do not have (“w/o”) prices 
included, and models that are formed using BCC, CCR or CCR-AR 
modelling.  

4 Results
After an observable modelling effort, the following models were formed. 

Material inputs are varied so that the material input data on abiotic and 
erosion is always included, and only the third type of material input is varied. 

1. 18 DEA models altogether, in the following manner. 
a. BCC, CCR, and CCR-AR models used. 

i. Third material input was varied using all the 3 
different models available; water, air or biotic as 
the third MI. 

ii. Every model was formed with and without price 
as input. 

2. A domination matrix, based on these 18 DEA models was formed. 

Here the key results are discussed, with the emphasis on the comparison 
of the sustainability scores different models provide. TMR figures are also 
used in order to further elaborate the differences between a traditional TMR 
measure and the sustainability scores found through DEA modelling. 
Interpretation of the results received using the domination matrix is also 
discussed. Table 3 shows the most prominent models, including all the CCR-
AR models. The column averages of the domination matrix are also given 
for every foodstuff. This can be interpreted as an average percentage of other 
foodstuffs dominated by the foodstuff in question.  

Comparing columns in Table 3, we can see that CCR-AR models provide 
only two foodstuffs with a sustainability score of 1, while the CCR model 
has seven and the BCC model fifteen of them. This is a common trend in the 
results: CCR-AR models provide the strictest measure for the sustainability 
score, CCR models slacken it, while BCC models provide two thirds of 
foodstuffs with the highest sustainability score.  

We can also note that the third material input used has only a small effect 
on sustainability scores compared to the effect of the model. This said 
however, some foodstuff’s sustainability score may be changed drastically 
by changes in material input. For example, the sustainability score of 
cucumber decreases notably when air is included in material inputs. In the 
same manner, the sustainability score of milk increases when water, and not 
air or biotic MI is used in the DEA model. 

Price seems to have its own prominent effect on the sustainability scores. 
In Table 3 it can be seen that almost every product’s sustainability score 
increases when the price is taken into account. This may well be because the 
problem of excess degrees of freedom discussed earlier realises itself with 
four or more inputs, when only 24 DMUs are used. 



DEA as a Tool for Sustainable Foodstuff Consumption 

Table 3: Sustainability scores given by different DEA models and the results 
from the domination matrix  

Model CCR-AR CCR BCC
3rd MI Biotic Biotic Air Water Biotic Biotic
Product group w/o

price
with
price

w/o
price

w/o price w/o 
price

w/o
price

18 models, 
domination
average (%) 

Milk 0.130 0.416 0.192 0.324 0.174 0.468 0.36  
Butter 0.162 0.472 0.229 0.326 0.485 1.000 0.62  
Spr., soyoil 0.181 0.591 0.251 0.360 1.000 1.000 0.86  
Spr, rapeoil 0.167 0.564 0.236 0.336 0.958 0.972 0.75  
Cheese 0.087 0.219 0.119 0.192 0.177 0.183 0.18  
Beef 0.034 0.074 0.048 0.060 0.071 0.078 0.06  
Pork 0.064 0.104 0.081 0.112 0.254 0.342 0.10  
Fish 0.414 0.440 0.414 0.414 1.000 1.000 0.83  
Poultry meat 0.101 0.101 0.113 0.134 0.456 0.594 0.17  
Eggs 0.100 0.227 0.117 0.154 0.349 0.366 0.19  
Soy 1.000 1.000 1.000 1.000 1.000 1.000 1.00  
Lager 0.361 0.361 0.266 0.266 0.547 1.000 0.40  
Potato 0.711 0.789 1.000 0.711 1.000 1.000 0.95  
Sugar 0.623 1.000 0.652 1.000 1.000 1.000 0.98  
Wheat bread 0.531 0.531 0.713 1.000 1.000 1.000 0.93  
Rye bread 0.733 0.733 0.664 0.547 1.000 1.000 0.70  
Mixed bread 0.541 0.541 0.597 0.575 0.993 0.996 0.51  
Barley bread 0.421 0.421 0.567 0.871 0.787 0.885 0.59  
Tomato 0.577 1.000 0.213 0.213 0.846 1.000 0.81  
Cucum. (ave1) 0.479 0.961 0.198 0.198 0.826 1.000 0.76  
Cucum. (aty2) 0.502 1.000 0.103 0.103 0.878 1.000 0.75  
Apple 0.118 0.118 0.452 0.444 0.465 1.000 0.67  
Cloudberry 1.000 1.000 1.000 1.000 1.000 1.000 1.00  
Strawberry 0.142 0.142 0.151 0.333 1.000 1.000 0.77  

The question now arises, regarding how we should interpret the results. 
Cloudberry and soy seem to have a prominent sustainability score in all the 
models used, while beef and pork, along with cheese, have the lowest 
sustainability scores. But what does the sustainability score indicate? In 
Section 4.1 we move on to a comparison of the results acquired through the 
different methods of DEA modelling, Domination matrix and TMR 
measurements. The aim is to develop a sensible interpretation for the 
sustainability scores based on the research on Total material requirement and 
its uses as an indicator. 

4.1 Comparison of DEA models, Domination matrix and 
TMR data 

The most straightforward method of studying the similarities between 
TMR measures, domination matrix and DEA models is to calculate the 
correlation between the results acquired. In Table 3, the correlations between 
these measures are given. ‘Data (ratio scale)’ refers to the data used as it is 
shown above, on ordinary scale of ratios. Correlation was calculated using 
Pearson correlation. ‘Ranking (ordinal scale)’ refers to the data ranked on an 
ordinal scale: every foodstuff was given a ranking from 1 to 24 for every 
measure used, so that the highest sustainability score was given the number-
one ranking. Modified data was then used for the calculation of Spearman 

1 Average of Finnish cucumber production. 
2 Around the year values for Finnish cucumber production. 
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correlations, as is appropriate for this sort of data with only a few equal 
rankings.

While the TMR measures have a negative correlation using the ratio 
scale (as they should, when an increasing TMR is considered ‘bad’ for the 
environment, while increasing sustainability score is considered ‘good’ for 
it), correlations on the ordinal scale show positive correlations. This is 
because the ranking order for the TMR data was reversed compared to the 
order used for sustainability scores, explained above. 

As we can see in Table 4, correlations on the ratio scale produce very few 
sensible results. It seems that CCR and BCC models correlate strongly with 
the domination matrix used. Every type of DEA model has some version 
with over 50% absolute correlation with the TMR measure. It seems that 
when DEA models have many DMUs with a sustainability score close to 1, 
they are in a slightly better position to form a high correlation with both 
domination matrix and TMR. The exceptions seem to be the CCR-AR 
models without price included. We next discuss the reasons for this 
phenomenon.  

Table 4: Correlation of measures using ratio scale and ordinal scale 

Correlation (Pearson) Correlation (Spearman) 
Data (ratio scale) Ranking (ordinal scale) 

Models Used 

Dom. (%) TMR Dom. (%) TMR
Domination (%) 1.000 -0.457 1.00 0.34
TMR -0.457 1.000 0.34 1.00
CCR-AR Biotic w/o price 0.720 -0.563 0.79 0.51

Biotic w price 0.757 -0.326 0.78 0.14
Air w/o price 0.673 -0.556 0.72 0.68
Air w price 0.810 -0.189 0.78 0.12
Water w/o price 0.676 -0.523 0.73 0.62
Water w price 0.826 -0.442 0.81 0.28

CCR Biotic w/o price 0.882 -0.507 0.88 0.43
Biotic w price 0.898 -0.521 0.90 0.29
Air w/o price 0.736 -0.390 0.75 0.48
Air w price 0.940 -0.399 0.90 0.29
Water w/o price 0.720 -0.467 0.75 0.52
Water w price 0.926 -0.499 0.88 0.27

BCC Biotic w/o price 0.859 -0.560 0.80 0.48
Biotic w price 0.811 -0.643 0.81 0.40
Air w/o price 0.926 -0.375 0.86 0.27
Air w price 0.886 -0.473 0.86 0.27
Water w/o price 0.907 -0.467 0.83 0.31
Water w price 0.864 -0.514 0.78 0.27

Domination matrix has been defined to give both DMUs domination over 
each other when they have the same sustainability score. When models are 
included in the domination matrix with a large number of DMUs having a 
sustainability score of 1, the domination matrix will have many DMUs with 
domination percentages close to 100%. As this is the case here (see Table 3), 
the correlation between the DEA scores and the domination matrix is partly 
a measure of the number of DMUs with a perfect sustainability score 
presented by the DEA model in question (see Table 4). 

Many TMR measures have a value between 0 and 5, while some are 
higher than 40. All the DEA models react to the highest TMR figures, as 
those of the beef, pork and cheese (see Table 3). However, it is the DMUs 
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with small TMR figures that have different sustainability scores depending 
on the model used. We can note that if all these DMUs are given values 
closer to 1, the correlation produced will be higher than when these figures 
are given values between 0 and 1. Therefore the TMR measure has trouble 
differentiating between the models on ratio scale.  

For these reasons the ordinal scale is used for the further analysis. As the 
ordinal scale is well-founded in the statistical theory, the rescaling of 
sustainability scores, TMR measures and domination percentages is 
statistically valid. However, the level of precision is impaired when shifting 
to the use of ordinal scale. Here the ordinal scale is used to dispose of 
problems found in the use of ratio scale. In the process, the ordinal scale 
produces results that are more easily comparable. 

When we look at the last two columns in Table 4, we find that the 
rankings of the CCR sustainability scores correlate more strongly with the 
rankings of the domination matrix, compared to the rankings of the CCR-AR 
and BCC sustainability scores. This is because of the definition of average 
percentage, effectively revealing the CCR models being closest to the 
average DEA model. However, all the DEA model rankings appear to have a 
correlation of over 70% with the ranking of the domination matrix. This 
indicates relatively small variation between the results. 

In general it can be noted that dominance matrix (ranking or otherwise) 
does not have a significant correlation with the TMR measure. This provides 
further indication that it is not irrelevant which DEA model is used when 
having to produce a ‘sustainability score’ for the different DMUs in question. 

We can note that different CCR-AR models without price included have 
a high correlation with TMR-figures, comparing the ranking given by 
sustainability scores with the ranking given by TMR measure. The 
sustainability scores of foodstuffs in an input-oriented CCR-AR DEA model 
correlate from 50 to 70% with the TMR scores of foodstuffs on the ordinal 
scale. Next we take a look at different CCR-AR models without price 
included, domination matrix and TMR figures. Figure 1 shows a chart 
diagram of the ranking of these groups for further mutual comparison. 

In Figure 1 it is visually obvious that the domination matrix gives very 
different ranking and thus has very little to do with the TMR measure. 
However, the different CCR-AR models have a closer relation to TMR. It 
can be seen that the ranking of at least two of the three different CCR-AR 
models follows the ranking given by the TMR measure with the following 
foodstuffs: beef, pork, poultry, eggs, fish, tomato and cucumber. A clearly 
higher ranking compared to the TMR measure are received by cloudberry 
and soy. Because of their high energy content sugar and butter are also 
higher up in the ranking through the sustainability score. Spreadables have a 
large dose of unsaturated fats, giving them a higher ranking in sustainability 
scores as well. Foodstuffs with a clearly lower ranking in sustainability 
scores than in the TMR measure are apple, lager and strawberry. This is 
most likely because of their relatively low nutrition content. 
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Figure 1: TMR figures, prominent DEA models and Domination matrix 
column averages on an ordinal scale. 
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5 DEA models, TMR measurements and user groups 
The CCR-AR models seem to be able to differentiate between low 

material input and healthy foodstuffs and those that are lacking in the other 
respect: foodstuffs that are either relatively unhealthy, or relatively high on 
material inputs. Apples are a good example. Apple is healthy, but at the 
same time inefficient in delivering nutrients compared to its material input. 
Therefore apple is not as sustainable foodstuff as cloudberry, and has a lower 
sustainability score. On the other hand, lager is low on material inputs, but as 
it is not nutritious, its sustainability score is low as well. Both the DEA 
model and the TMR figures agree on the relatively non-sustainable 
foodstuffs: beef, pork, cheese, and to some extent on the greenhouse 
cucumber. 

In Chapter 2 we discussed different user groups which could benefit from 
using DEA modelling in relation to foodstuffs. In this study we have been 
able to show that suitable a CCR-AR DEA model reacts to material inputs as 
inputs and nutritional values as outputs coherently. If we include more inputs 
(and more DMUs to avoid problems with degrees of freedom) this is not 
likely to change. Thus, user groups can add their own interests (e.g. costs) as 
additional inputs in the model. Additional outputs can be added as well, 
including undesirable outputs like CO2-emissions. 

The state can benefit from the use of DEA models in governmental 
control to justify actions promoting sustainable development. By the use of 
suitable inputs, the state can add the costs of changes in taxation and so forth 
to the model and find sustainability scores which are appropriate to the 
situation. Again, the results given here can be used as a starting point, with 
emphasis not on the costs, but on health and the environment. Federations of 
municipalities mentioned can act in the same manner, adding suitable inputs 
or undesirable outputs, as deemed appropriate. On both the state and 
municipal levels it can be valuable to be able to take the public health into 
account, in the indicator of sustainability and in the decision making. 

The main user group for the DEA modelling discussed are foodstuff 
manufacturers and institutional kitchens. The results of CCR-AR DEA 
models, with similar inputs and outputs as in this study, can be used directly 
in the marketing of products: a sustainability score of from 0 to 1 can be 
transformed into a percentage score of from 0 to 100%. From the consumer’s 
perspective, a high sustainability score could mean a healthy and 
environmentally conscious product. This association is backed up by the 
results of this study. In addition, sustainability scores can be used in decision 
making inside the foodstuff companies for seeking products, which have 
better prospects of thriving in increasingly environment and health conscious 
food markets. 

Last but not least individual consumers are a varied group with an 
obvious use for an indicator that can be modified according to individual 
needs. Consumers could use this kind of indicator as an Internet service, 
adding suitable inputs and outputs through different questionnaires. The 
basic CCR-AR DEA model with material inputs as inputs and nutritional 
values as outputs could also be used as a general indicator alongside others, 
such as the TMR indicator, to help customers make sustainable decisions 
considering their consumption. More basic Internet services of this kind are 
already under construction (e.g. Tuotewiki 2007, in Finnish).  
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Although we have received evidence for the CCR-AR DEA models 
ability to encapsulate a large amount of information into a one sustainability 
score, we should remain aware that choosing the inputs and outputs for the 
DEA model has to be done carefully. In this study, for example the 
(unhealthy) saturated fats were left out of the analysis to reduce the number 
of variables. The analysis conducted gives a slightly biased ranking for the 
different spreadables, as only the unsaturated fats are taken into account. To 
improve the results in this respect, we should build a model that takes the 
saturated fats into account as undesirable outputs. This, however, requires 
more DMUs for the analysis. 

Already with a hundred DMUs a total of ten input and ten output 
variables could be included into a DEA model. These variables could 
include costs, material inputs and/or ethical views as inputs, while direct 
environmental effects (received through life cycle analysis, LCA) could be 
included as undesirable outputs. In addition, nutritional values and different 
tastes could be included as desirable outputs. Even with this sort of extended 
amount of variables, a suitable DEA model can offer a coherent set of 
sustainability scores for the foodstuffs evaluated. As the set of variables can 
be chosen freely, different actors’ interests can be modelled by careful 
choice of variables as inputs and different type of outputs. Thus, DEA 
modelling gives efficient decision making aid concerning foodstuffs for the 
user group in question. 
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1 Introduction 
The Rainforest Alliance is an international nongovernmental organization 

(NGO), with a mission to protect biodiversity and sustainable livelihoods.  
This is done by transforming land-use practices, business practices, and 
consumer behaviour.  Rainforest Alliance works with people who use their 
land to manage a forest, grow agricultural crops, or run a hotel or tour in bio 
diverse areas.  Farmers, companies, cooperatives, and landowners who 
participate in our program meet comprehensive, rigorous social, economic, 
and environmental standards.   

This paper will discuss how Rainforest Alliance is directly supporting 
sustainable consumption and production by encouraging transformative 
approaches to implementing best management practices in farms, forests, 
and tourism businesses, and encouraging consumers to award these efforts 
by looking for the Rainforest Alliance seal of approval on products.   

Over the last four centuries, half of the world’s forests have been cleared. 
In response to this significant loss, the Rainforest Alliance pioneered forestry 
certification in 1989 with the launch of SmartWood, the first global 
sustainable forestry certification program. To encourage market-driven, 
environmentally and socially sound management of forests, tree farms and 
forest resources, SmartWood awards the Forest Stewardship Council (FSC) 
seal of approval to operations that follow strict standards for sustainability. 
The Forest Stewardship Council (FSC) is the global standard setter for 
responsible forestry.  

While local and indigenous people directly depend on forest resources for 
their livelihoods, they may lack the technical skills and tools to use them 
judiciously. Over the past twenty years, governments everywhere have been 
turning over forested areas to local communities, a trend that is expected to 
continue. To help local communities develop sustainable practices and earn a 
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living from the wood and non-timber forest resources they harvest from their 
lands — such as palm fronds, nuts, rattan, latex and resin — the Rainforest 
Alliance ensures that community and indigenous forestry operations have 
equal access to our certified services and markets. 

With 800 million people travelling every year, tourism is not only big 
business, but a growing source of revenue for people living in areas that are 
particularly rich in plant and animal species. While tourism can produce 
serious negative impacts for local people and the environment, it also has the 
potential to provide incentives for conservation. The Rainforest Alliance is 
working with other organizations and experts worldwide to develop best 
management practices for sustainable tourism that help tourism businesses 
and consumers effectively contribute to biodiversity conservation and social 
welfare. 

The Rainforest Alliance is uniting stakeholders worldwide to share 
information on how the tourism industry is promoting sustainable resource 
management. As secretariat of the Sustainable Tourism Certification 
Network of the Americas, we are helping tourism certification programs, 
tour operators, government agencies, civic organizations and travellers 
throughout Latin America and the Caribbean develop common standards for 
sustainable tourism. We are also leading efforts in preparing for the launch 
of the Sustainable Tourism Stewardship Council, a proposed global 
accreditation body for sustainable tourism certification programs to increase 
worldwide recognition and provide credibility for these eco-labels. 

In the Sustainable Agriculture program, the Rainforest Alliance provides 
farmers with incentives to meet our standards, and encourages companies 
and consumers to support the farms making improvements toward 
sustainability.  Consumers can look for our green frog trustmark, and be 
assured that the products come from a sustainably managed source. 

The Rainforest Alliance together with the Sustainable Agriculture 
Network (SAN) set up a transparent and rigorous standard and certification 
program that helps farmers get on the sustainability track.  The program 
works with the main tropical farm commodities, including coffee, bananas 
and other fruits, cocoa, flowers and tea.  The SAN is now working on 
adapting the standards for crops used as bio fuels, namely sugarcane and oil 
palm.   

2 How Rainforest Alliance Works  

2.1 Agriculture and the link to biodiversity and sustainable 
livelihoods 

Sustainable Agriculture is at the centre of the Rainforest Alliance’s 
efforts to conserve ecosystems by protecting healthy soils, rivers and wildlife 
and by promoting dignified living conditions for farm workers and 
neighbouring rural communities.   

The unbridled and unsustainable growth of the agriculture in recent years 
has encouraged rampant deforestation and careless agrochemical use. Today 
agriculture is the number one cause of ecosystem destruction and species 
loss worldwide.  Agriculture occupies approximately one third of the Earth’s 
total landscape and uses more land and freshwater than any other human 
activity in the world.  Agriculture’s impact goes well beyond the 
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environment.  As a major employer, agriculture affects social, economic and 
cultural conditions as well.  Because of agriculture’s widespread influence, 
the Rainforest Alliance works directly with those that use the land, primarily 
farmers, to promote economically viable, environmentally sound, and 
socially equitable agriculture.  Sustainable farms have minimal 
environmental footprints, are good neighbours to human and wild 
communities, and are integral pieces of regional conservation initiatives.   

Beneficiaries of sustainable agriculture include present and future 
generations of farmers, farm workers, consumers, and wildlife.   

The Rainforest Alliance certification system aims to protect biodiversity 
“hotspots” or areas that boast an astonishing array of species.  The cerrado
in Brazil is one such area and as only 1.5 percent is protected its survival 
depends on private conservation efforts like those made by Daterra, a 
Rainforest Alliance Certified coffee farm.  Daterra covers over 14,800 acres 
of this area, nearly 9,900 acres of which are natural areas that are preserved 
and protected.

2.2 The Sustainable Agriculture Network (SAN) 
The Rainforest Alliance does not work alone.  In fact, it is the 

international secretariat of the Sustainable Agriculture Network (SAN), a 
coalition of leading conservation groups based in Latin America, and 
looking to expand to Africa and Asia.  The SAN’s collective vision is that 
the concept of sustainability recognizes that the well-being of societies and 
ecosystems is intertwined and dependent on development that is 
environmentally sound, socially equitable, and economically viable.   

The SAN includes environmental groups in Belize, Brazil, Colombia, 
Costa Rica, Ecuador, El Salvador, Guatemala, Honduras, and Mexico, with 
input from many associated academic, agriculture, and social responsibility 
groups around the world.   

The conservation and rural development groups that manage the 
certification program and are part of the SAN understand local culture, 
politics, language, and ecology and are trained in auditing procedures 
according to internationally recognized guidelines.   

2.3 The Sustainable Agriculture Network Standard 

2.3.1 Standard Setting 

The activities of the Sustainable Agriculture Network (SAN) for standard 
development and review comply with the ISEAL Alliance Code of Good 
Practice for Setting Social and Environmental Standards.  

ISEAL members, Rainforest Alliance included, are collaborating in order 
to gain international recognition and legitimacy for their programs; to 
improve the quality and professionalism of their respective organizations; 
and to defend the common interests of international accreditation 
organizations while demonstrating the openness and transparency of 
operations that ISEAL members believe is fundamental to their integrity. 
The standards, certification programs and accreditation systems being 
developed by ISEAL members, are all global in nature and reflect a 
worldwide concern for the social and environmental issues being promoted. 



Please repeat here authors 

This collaboration represents a significant movement to promote the interests 
of workers, communities and the environment in world trade.  

The Code of Good Practice is an international reference for setting 
credible voluntary social and environmental standards.  It is referenced by a 
range of governmental and inter-governmental guidelines as the measure of 
credibility for voluntary social and environmental standards.    

This compliance means that the SAN works to create standards that are 
developed in a transparent, participatory, and multi-stakeholder process.   
Because of the extensive public consultations involved, the process ensures 
that the standard contains relevant and high level performance criteria that 
create genuine social and environmental change.  The process includes 
ensuring that there is a demonstrable need for the standard and includes 
measures that ensures that even the most marginalized stakeholders have a 
say in the standard’s development  (Standards & Policy Secretariat, 2007). 

The public consultation periods incorporate input from SAN members, 
labour and environmental experts, technical working groups, farmers, and 
environmental and social groups.   

2.3.2 The Standard 

The objective of the standard is to provide a measure of each farm’s 
social and environmental performance and best management practices.  
Compliance is evaluated by audits that measure the degree of the farm’s 
conformity to environmental and social practices indicated in the standard 
criteria (SAN, 2005). 

Some of the criteria are critical.  A farm must completely comply with all 
critical criteria in order for the farm to be certified or maintain certification.  
Any farm not complying with a critical criterion will not be certified, or 
certification will be cancelled, even if all other certification requirements 
have been met.   

Principle Details Critical Criterion 
1 Social and 

Environmental
Management
System  

Agriculture activities should be 
planned, monitored and evaluated, 
considering economic, social and 
environmental aspects and 
demonstrate compliance with the law 
and the certification standards. 
Planning and monitoring are essential 
to efficacious farm management, 
profitable production, crop quality 
and continual improvement.  

A chain of custody system 
is necessary to avoid the 
mixing of products from 
certified farms with 
products from non-
certified farms. 

2 Ecosystem 
Conservation

Farmers promote the conservation 
and recuperation of ecosystems on 
and near the farm. 

The farm must have an 
ecosystem conservation 
program, and he integrity 
of natural ecosystems must 
be protected; destruction of 
or alterations to the 
ecosystem is prohibited. 

3 Wildlife 
Conservation

Concrete and constant measures are 
taken to protect biodiversity, 
especially threatened and endangered 
species and their habitats. 

It is forbidden to hunt, 
gather, extract or traffic 
wild animals. 
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4 Water
Conservation

All pollution and contamination must 
be controlled, and waterways must be 
protected with vegetative barriers. 

The discharge of untreated 
wastewater into bodies of 
water is prohibited, and the 
depositing solid substance 
in water channels is 
prohibited. 

5 Fair Treatment and 
Good Conditions 
for Workers

Agriculture should improve the well-
being and standards of living for 
farmers, workers and their families.  

Farms must not 
discriminate in work and 
hiring polices and 
procedures.  Farms must 
pay legal or regional 
minimum wage or higher. 
Contracting children under 
the age of 15 is prohibited.  
Forced labor is not 
permitted. 

6 Occupational
Health and Safety 

Working conditions must be safe, and 
workers must be trained and provided 
with the appropriate equipment to 
carry out their activities. 

The use of personal 
protective gear is required 
during the application of 
agrochemicals. 

7 Community 
Relations

Farms must be "good neighbors" to 
nearby communities, and positive 
forces for economic and social 
development.

8 Integrated Crop 
Management

Farmers must employ Integrated Pest 
Management techniques and strictly 
control the use of any agrochemicals 
to protect the health and safety of 
workers, communities and the 
environment.

Only permitted 
agrochemicals can be used 
on certified farms.  
Transgenic crops (GMO) 
are prohibited. 

9 Soil Conservation Erosion must be controlled, and soil 
health and fertility should be 
maintained and enriched where 
possible.

New agricultural 
production must be located 
on land suitable for that 
use.

10 Integrated Waste 
Management

Farmers must have a waste 
management program to reduce, 
reuse and recycle whenever possible 
and properly manage all wastes. 

Table 1: 10 principles of Sustainable Agriculture according to the 
Sustainable Agriculture Network (SAN, 2005) 

2.3.3 Scope & Use of the Standard 

The standard’s scope covers the management of farms of all different 
sizes and includes aspects relating to agricultural, social, legal, labour and 
environmental issues, in addition to sections on community relations and 
occupational health and safety. The farms’ compliance with the standard is 
evaluated by observation of agricultural and labour practices existing 
infrastructure, plus interviews with farm workers and the management or 
administration team. 

One of the objectives of the standard is to make certification more 
accessible to small farmers. During certification audits, Sustainable 
Agricultural Network auditors concentrate on physical evidence regarding 
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improvements and best practices in the field so that documentation 
requirements are reduced. The results of an audit, however, may indicate the 
need for documentation of procedures, policies and programs in order to 
guide and support the implementation of best management practices. 

The Sustainable Agriculture Network also has a standard for certification 
of groups of organized farmers. In group certification, the administrator may 
suggest a document management system – policies, procedures, records and 
other general information - for the group members. In this way, the small 
producers that are members of the certified group can concentrate on 
agricultural practices, guided by the group administrator, as well as the 
guidelines and documentation provided by the group administrator. 

2.3.4 Certification

Under the auspices of the Sustainable Agriculture Network (SAN), the 
Rainforest Alliance and partner organizations work with farmers to elevate 
their operations to standards for protecting wildlife, wild lands, worker’s 
rights, and local communities.  

The SAN awards the Rainforest Alliance Certified eco-label to farms, not 
companies or products.  Farmers may apply for certification for all land in 
production and companies may request that all of their source farms be 
certified.  In addition, companies may register with the Rainforest Alliance 
in order to begin purchasing and selling products as certified.  Certification 
is wholly voluntary; the process begins with an application by the farmer.  

Farms in the program are fully inspected by Rainforest Alliance trained 
auditors at least once a year, and SAN groups regularly make unannounced 
visits.  Farms must demonstrate continued progress in order to maintain their 
certified status.  This continuous improvement is asked for because 
Rainforest Alliance firmly believes that sustainability is never a goal 
achieved, but a goal to constantly work towards and improve.   

If it is deemed that a farm does not comply with one of the standard’s 
criteria, the audit team analyzes this non-compliance to see whether it is due 
to an isolated incident or the lack of a program, policy, procedure or other 
element relating to social or environmental management. If the non-
compliance is systemic and not an isolated incident, the auditors will 
conduct a more complete review of available physical evidence, supported 
by interviews with workers and administrators. 

Not implementing the standard’s required practices, or having elements 
missing from the social and environmental management system needed to 
implement required practices, will result in the audit team assigning a 
sanction, a non-conformity. The type of non-conformity and corrective 
action to be carried out by the farm depends on whether the non-conformity 
is an isolated incident or due to a problem in the farm’s management system. 
In the latter case, the assigned non-conformity will focus on the need to 
better define and perhaps better document the policies, procedures and 
programs needed to ensure conformity. 

The audit team scores farm performance according all of the criteria. In 
order to obtain and maintain certification, the farms must comply with at 
least 50% of each principle’s criteria, and with 80% of all criteria. The 
scoring system guides and encourages the farmers to make continual 
improvements in all principles and criteria, and allows them to compare their 
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performance with that of neighbouring farmers and farmers in other regions 
(SAN, 2005). 

2.3.5 Auditors

Rainforest Alliance’s credibility and relevance relies not only on the 
standard, but on the high quality of the auditors it uses to conduct the annual 
farm audits.  Rainforest Alliance auditors come from a wide range of 
technical backgrounds.  They are locally based biologists, agronomists, 
foresters, sociologists, and economists with a sustainability mission.  They 
have all gone through rigorous training to understand and audit the SAN 
Sustainable Agriculture standard. 

2.4 Producer partners 
Rainforest Alliance Certification is a voluntary, non-governmental 

process that is open to every kind of farm.  Producers in the program can 
range from large plantations, mid-sized family owned estates, to individual 
smallholder farmers who choose to organize themselves into a cooperative, 
around a processing mill, or in a group with an exporter.  Farmers of all 
sizes all over Latin America and increasingly in Africa and Asia are starting 
to turn towards Rainforest Alliance Certification as a driver for change on 
their farm and in their communities. 

In Nicaragua’s mountainous region, through sustainable farming 
practices, Finca La Bastilla perfectly complements and borders a 6000 
hectare protected forested area called Datanlí Diablo reserve.    Under past 
owners, high production pushed the soil to its limits, but La Bastilla’s 
current owner took charge in 2004 and raised the farm’s practices to 
Rainforest Alliance’s standards for sustainability.  La Bastilla is 350 hectares 
large, with a third of that area under conservation.  They employ 60 people 
fulltime, but swell to a workforce of 700 during the coffee harvest.  As of 
2008, farm workers, their children and residents of neighbouring villages can 
earn up to a 10th grade education at the farm’s own school.  250 students are 
currently attending – up from only 20 in 2005.   The farm’s ecological mill 
recycles water, using much less than conventional coffee mills.  New 
worker’s houses have plumbing and community recreation areas.   A full 
time nurse is on site, and a doctor visits twice a week to treat workers free of 
charge.   And ultimately, good practices lead to high quality: La Bastilla’s 
coffee ranks very high in international cupping events (Rainforest Alliance, 
2007).

Today, Colombia is a one of the world’s leading producers of high 
quality coffee. Thanks to a collaborative effort among the Rainforest 
Alliance, the Colombian Coffee Federation and the Rainforest Alliance’s 
Bogota-based SAN partner, Fundación Natura, Grupo Kachalú became 
Colombia’s first producer group to achieve certification. Today 110 small 
farms are associate members. All of them have been certified by the 
Rainforest Alliance for meeting a rigorous host of standards that protect the 
environment and the rights and welfare of workers and their families. 

The Kachalú farms surround a forest preserve that is managed by 
Fundación Natura and is a last redoubt of an endangered species of Andean 
oak. Eager to be good neighbors to the park, the farmers entered their lands 
into the Rainforest Alliance certification program. The farms themselves 
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provide habitat for a rich diversity of birds and wildlife. Studies conducted 
by the National Coffee Research Center in 2004 found 96 bird species in the 
Kachalú farm region, a population that the center attributes to the wide 
variety of native trees that shade the coffee including ingas, eritrynas, cedars, 
ficus, albizzias and tubebuias, among others (Rainforest Alliance, 2007). 

The Ciudad Barrios Cooperative, in the Cacahuitique mountains of 
eastern El Salvador, was founded in the late 1970’s and boasts more than 
1000 participating members.  The cooperative produces approximately 8.5 
million pounds of coffee annually.  Until 2003, all their coffee was sold as 
low-priced, generic coffee.  The cooperative gained the attention when it was 
recognized for its environmentally friendly practices and good workplace 
and social standards by being awarded Rainforest Alliance Certification.  
Through sales of certified coffee, primarily to Kraft Foods, the cooperative 
has earned an average of fifteen cents per pound above market price for 
coffee.  The cooperative used its profits to invest in its community. They 
built and inaugurated a school for 125 students, most of whom are children 
of cooperative members and employees. They are also building a recreation 
center that will be open to all Ciudad Barrios residents. Since the co-op 
recognizes that small coffee farmers are vulnerable to coffee price 
fluctuations, it is also investing in demonstration plots of papaya, citrus, and 
vegetables to encourage agricultural diversification. It is considering 
investing in a health clinic and an ecotourism venture. Their goal is to create 
an environment where farmers will no longer be dependent solely on coffee 
for income. By reaching out to more profitable markets and using profits to 
reinvest in their community, the Ciudad Barrios Coffee Cooperative is 
setting an example for themselves, their children, and coffee growers 
throughout the country (USAID, 2008). 

2.5 Business partners 
Almost without exception, industries are now facing an unavoidable new 

array of environmentally driven issues.  This new “Green Wave” presents an 
unprecedented challenge to business as usual.  Actors other than the 
businesses themselves are now playing a prominent environmental role on 
the business stage.  NGOs, customers, and employees increasingly ask 
pointed questions and call for action on a spectrum of issues (Etsy, 2006). 

Businesses involved in all parts of the agricultural supply chain from 
south to north have joined Rainforest Alliance in order to transform their 
buying practices to reward more sustainable farming.     

Kraft Foods, an international food and beverages company and one of the 
top four buyers of coffee in the world, committed to buying five million 
pounds of coffee from certified farms in 2003, an amount that was 
unprecedented at the time in terms of purchasing ethical coffee.  The 
following year, they doubled their purchasing, and have been increasing 
thereafter according to market demand and growing quite rapidly.  Kraft also 
partnered with Rainforest Alliance to train and provide assistance for coffee 
farmers in an effort to help them reach certification standards.  Kraft is 
blending Rainforest Alliance Certified coffee into several of their popular 
coffee brands in the United States and Western Europe, including Yuban, 
Carte Noire, Jacques Vabre, Maxwell House, Jacobs, Kenco, and Gevalia.
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Chiquita, the international market, producer, and distributor of fresh fruit 
was the first company to join forces with the Rainforest Alliance Sustainable 
Agriculture Program, agreeing in 1990 to pilot the then newly developed 
Sustainable Agriculture Standards on two of their banana farms in Central 
America (Taylor, 2004). The certification program grew and in 2000 
Chiquita had successfully achieved certification for all the company-owned 
farms, and promptly set about encouraging independent suppliers to pursue 
certification as well, by leading by example and paying a price premium per 
box of certified bananas.  Today over 90% of their independent suppliers 
have a Rainforest Alliance certificate as well.  In 2005 Chiquita started 
communicating and marketing their Rainforest Alliance Certification by 
putting the frog trustmark – the Rainforest Alliance Certified seal of 
approval – on their bananas in 9 countries in Europe.   

Unilever, the Netherlands based international manufacturer of leading 
brands in food, home care, and personal care made a significant commitment 
to Rainforest Alliance Certification in May 2007.  Although Rainforest 
Alliance was only just starting to work in tea at the time, Unilever 
announced that they would be committing to purchase all their tea from 
sustainable, ethical sources.  Lipton, the world’s best-selling tea brand, and 
PG Tips, the UK’s No. 1 tea, will be the first brands to contain certified tea. 
The company announced that they aimed to have all Lipton Yellow Label 
and PG Tips tea bags sold in Western Europe certified by 2010 and all 
Lipton tea bags sold globally by 2015 (Unilever, 2007).   

However, Rainforest Alliance does not only work with large international 
companies.  Licensed business partners range from small single-brand 
family owned coffee roasters to boutique fruit juice companies and highly 
specialized chocolate enterprises.   

2.6 Public Private Partnerships  
A successful model for funding work in the field has been leveraging the 

power of the public private partnership (PPP).  These partnerships between 
governmental funding and corporate sponsorship working together to assist 
in implementing and spreading Rainforest Alliance Certification amongst 
farmers have been key in tying together the work in the field and the 
connection to more sustainable marketplaces in buying countries in Europe, 
United States, Japan, and Australia.     

The public private partnership movement is growing rapidly.  There have 
been successes and learning experiences.  And with the decline in nation-
state regulatory power, increasing demands for business to be more 
accountable amidst almost routine corporate scandals, and the growing reach 
and power of civil society groups, stakeholders and stockholders, there is 
little doubt that partnerships will continue to shine a light forward in the 
quest of sustainability (Wille, 2004). 

2.6.1 Biodiversity in Coffee Conservation project 

Because of coffee’s global economic importance and its potential as a 
conservation tool, the Global Environmental Facility through the United 
Nations Development Programme has provided the Rainforest Alliance with 
a seven-year grant to develop sustainable production in several countries in 
Central America and give them market access.  A goal of the program is to 
certify 10% of the world's coffee supply. 
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The Global Environment Facility funds go towards both increasing 
production and increasing demand for Rainforest Alliance Certified coffee. 
To increase demand, the Rainforest Alliance is undertaking a concerted 
marketing effort in collaboration with coffee companies all along the supply 
chain, encouraging them to buy certified coffee and helping them to promote 
it using the Rainforest Alliance Certified seal. 

On the ground, the Rainforest Alliance is providing Latin American 
farmers with the information and tools necessary to improve their 
management practices and make them more responsible with regards to the 
environment, workers and communities. 

2.6.2 Amazon Basin Conservation Initiative 

To support the expansion of sustainable business in the Amazon, the 
United States Agency for International Development (USAID) has funded 
the Amazon Basin Conservation Initiative (ABCI), a five-year, $65 million 
program involving more than 30 different organizations. ABCI is one of the 
Amazon’s first region-wide, multiple-country conservation initiatives. The 
Rainforest Alliance’s role in this project is to expand the adoption of 
certification as a conservation tool, working in collaboration with partner 
groups Fundación Natura in Colombia and Conservación y Desarrollo in 
Ecuador.

2.6.3 Cocoa Work in Côte d’Ivoire 

In 2006 Rainforest Alliance launched a program in Cote d’Ivoire, the 
world’s largest producer of cocoa, to meet the SAN standard for responsible 
cocoa farming.  In order to accomplish this, The Rainforest Alliance is 
teaming up with U.S. Agency for International Development (USAID), Kraft 
Foods, the German Agency for Technical Cooperation (GTZ, for its name in 
German), and a cocoa trader in Cote d'Ivoire called the Armajaro Group. The 
partners in the project coalition are investing nearly $2 million to benefit the 
cocoa farmers, guiding them toward self-sufficiency and sustainability. 

The Rainforest Alliance and its partners will provide guidance and 
technical assistance to about 4,000 farmers in six cooperatives in Cote 
d'Ivoire over three years to encourage sustainable cocoa production. Cote 
d'Ivoire produces about 40 percent of the world's cocoa, more than any other 
country. The country is facing the aftermath of a civil war, with land 
disputes ongoing and foreign mediators overseeing a peace plan. Cocoa 
farmers face a host of additional constraints including poor soils, aging 
cocoa trees, inefficient management practices, low productivity, and lack of 
marketing information.

The project aims to show cocoa farmers that sustainable practices can 
improve their productivity and their livelihoods while protecting the 
environment. 

2.7 Scope of Rainforest Alliance’s work 
As of January 1st 2008, 23,921 farms, large and small, have been certified 

to the Sustainable Agriculture Standard, comprising 354,790 hectares in 18 
countries.  Roughly half of that area is conservation area, and the other half 
productive area producing crops such as coffee, bananas, cocoa, tea, citrus, 
pineapple, avocado, heart of palm, mango, flowers and foliage, guava, 
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macadamia, rubber, cupuaçu, plantains, and vanilla. In all, 1.5 million people 
benefit directly from the program.      

Sales of Rainforest Alliance Certified coffee, bananas and chocolate 
surpassed US$1 billion in 2006, and the growth is projected to continue 
(Rainforest Alliance, 2007). The volume of sales of coffee from Rainforest 
Alliance Certified farms has almost doubled each year since 2003 from 7 
million pounds to 54.7 million pounds in 2006; sales in 2007 are projected to 
exceed 91 million pounds. 

Figure 1: Percentage of participation for each crop in the total certified areas 
(Rainforest Alliance, 2008). 
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Figure 2: Total production area – and other areas such as conservation area 
and infrastructure - and total certified by country as of January 9, 2008.  

(Rainforest Alliance, 2008). 
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Figure 3: Total certified hectares: total production area  and other areas such 
as conservation area and infrastructure for each crop as of January 9 2008 

(Rainforest Alliance, 2008) 

3 Benefits on the ground and for the people 

3.1 Economic Benefits 
Certification is an incentive to make social and environmental 

improvements.  But implementing the program also helps farms reduce 
production costs, improve quality of the crop, and increase productivity on 
the farm.   The process of certification leads towards more efficient farm 
management as farmers organize, plan, schedule improvements, implement 
better practices, identify problems, and monitor progress.   For large farms 
that have large work forces, they gain advantage by giving a wholesome, 
safe, and sanitary place to work, as it reduces worker complaints, and 
increases workers efficiency.   

Farms who meet the certification standards earn the right to sell their 
produce with the frog trustmark, which is a competitive advantage in the 
global marketplace.  The seal of approval also gives them more leverage at 
the time of sale, with premium prices and access to credit.  

The objective of Rainforest Alliance is that farmers get a sustainable 
price, one that covers the cost of efficient production and the social and 
environmental investments required by a program, including paying proper 
wages to workers.  The farmer should earn enough to make long-term 
investments and have some savings.   

Higher prices are important, and most farmers in the Rainforest Alliance 
program are getting significantly higher prices for their goods.  But farm 
gate prices are not a panacea.  Farmers can earn high prices but still have 
failing businesses.  Successful farmers learn to control costs, increase 
production, improve quality, build their own competence in trading, build 
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workforce and community cohesion and pride, manage their precious natural 
resources and protect the environment.   

In the holistic approach of certification, farmers learn to navigate the 
global marketplace; the program can help farmers who need it, but it is not a 
hand out.   Certification and better farming practices give farmers more 
control over their futures.  It empowers them to be better business people, 
and to dream of a sustainably successful future.   

Many of the 1,500 cocoa farming families in the program in Ecuador 
have doubled their income through a combination of higher production and 
higher prices. 

Farmers in the program in Colombia, with a total of 90,000 bags of 
coffee from certified farms, are selling their crops at premium prices. In 
addition, they have more to sell, as farmers are producing as much as 20% 
more coffee per hectare while controlling costs.  Overall, the program has 
meant $1.6 million more income for Colombian coffee farmers (FNC, 2007). 

Over ten years, with all of their plantations involved in the program, 
Chiquita has seen farm productivity rise by 27% and costs decline by 12%, 
even including the losses incurred by natural disasters, such as Hurricane 
Mitch in 1998. 

3.2 Social Benefits 
Implemented standards verified by third party certification leads to 

improved conditions, equitable treatment and assured wages for workers.  
Workers, both seasonal and fulltime are fully informed of their rights, with 
transparent and written hiring contracts and no discrimination policies.  

Certified farms hire locally, pay fair wages, and ensure safe working 
conditions and access to clean drinking water and proper sanitary facilities. 
In all, more than 200,000 farm families are enjoying the benefits of the 
program. 

Certified farms benefit the whole community, as farms join in the 
conservation and management of shared resources, such as streams, 
watersheds, and woodlots.  Well-managed farms have a reduced 
environmental footprint and are good neighbours to communities and 
wildlands.  Forested farms often serve as a resource for farm workers and 
neighbours, providing firewood, fruits, fibers, medicinal plants, and other 
needs.  They serve as educational resources, as farmers and farm workers 
work on training and environmental education, and children go to school.     

3.3 Environmental Benefits 
Certified farmers plant trees along roads, around housing, and in areas 

not suitable for crops. To control erosion and to limit the need for 
agrochemicals, they also plant buffer zones of native vegetation along rivers 
and springs and allow ground cover to grow. And they manage all pollutants, 
from tractor fuel to coffee mill wastewater.  

Certified farmers also work on sources of contamination to fight against 
water pollution.  They control pesticides and fertilizers, sediment, 
wastewaters, garbage, fuels and so on to keep their watersheds clean. 
Besides protecting the water, they also use less of it, as water conservation 
measures are applied in washing and packing stations, housing areas, and 
irrigation.
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They experience less soil erosion, because farms implement soil 
conservation practices such as planting on contours and maintaining ground 
cover.

They reduce threats to the environment and human health as the most 
dangerous pesticides are prohibited, all agrochemical use is strictly regulated 
and farmers must demonstrate continual reductions in agrochemical use with 
the goal of eliminating them completely.  

More wildlife habitat is protected as deforestation is stopped, the banks 
of rivers are protected with buffer zones, critical ecosystems such as 
wetlands are protected and forest patches on farms are preserved.  

The certified farm is producing less waste, as farm by-products such as 
banana stems, coffee pulp, orange peels, and un-marketable foliage is 
composted and returned to the fields as natural fertilizer.  Other wastes, such 
as plastics, glass and metals are recycled where possible.   

The environmental benefits lead full circle to economic benefits as well.  
Research on Costa Rican coffee farms has shown that often shade creates 
more favourable microclimatic conditions for coffee cultivation by reducing 
coffee heat stress, enhancing coffee growth and productivity with a proper 
shade level in the range of 20-40% (Vaast et al., 2005) exactly within the 
range required by the SAN standard. 

Ultimately, certification leads to more collaboration between farmers and 
conservationists.   Parks alone cannot save the world’s biodiversity. 
Concerned citizens have to ensure that wild flora and fauna find refuge 
outside of protected areas. Because farmers control the fate of so much land 
and so many critical habitats, their ideas and willing participation are 
essential to any local or regional conservation strategy. 

4 Overall conclusion and outlook 
In conclusion, the Rainforest Alliance program proves that certification 

and sustainability can become mainstream without compromise, addressing 
predominantly mainstream markets yet affecting real change on the ground, 
evidenced by the participation of several leading international companies 
dealing in some of the world’s essential food commodities and the positive 
impact on farmers in Latin American and Africa.   

Rainforest Alliance’s work can scale up significantly as its experiences 
are transferable to new commodities and countries.  Market demand is 
growing into areas of other tropical fruits, vegetables, and biofuels, and in 
response the Sustainable Agriculture Network is expanding its work to other 
continents, commodities and products.  Drawing from 15 years of experience, 
the SAN’s recommended best management practices are possible and 
applicable in new farms with the proper local indicator development.   

Rainforest Alliance believes that mission driven, third party, independent, 
voluntary, nongovernmental certification is a concrete measuring tool that 
benefits farmers, companies, and consumers.   Fellow ISEAL members 
along with Rainforest Alliance, such as IFOAM organic labelling and Fair 
Trade Labelling (FLO) are complementary rather than competing 
approaches.  Recognizing that standard setting organizations that comply 
with ISEAL guidelines can all have different approaches, merits, and rights 
of existence is the work spirit in which organizations can hope to be of the 
most benefit to farmers.  Despite impressive growth, the majority of farmers 
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globally have not yet had access to the benefits of working towards a 
certification scheme: ISEAL members have a lot of work left to do.  The 
circle of sustainability is a circle we must expand, not compete within.   

Governments are increasingly recognizing the positive link certification 
makes between sustainable consumption and production.  In order to enable 
credible programs to upscale their work, recognition in public procurement 
policies will greatly enable the public to increase their understanding and 
appreciation of the work and its impact.   These purchasing policies should 
recognize that there is more than one path to sustainability, and look to 
ISEAL as a guide in terms of credibility for setting standards for their 
purchasing guidelines.

Rainforest Alliance encourages more companies to join this global effort 
of helping farmers to pursue certification as a concrete measuring tool 
towards a more sustainable supply chain.  Rainforest Alliance needs the 
increased support of such companies, as well as funding organizations 
willing to create and enter into public private partnerships.  The market 
demand from consumers, governments, and stakeholders is growing faster 
than the farmers and even companies can keep up with.  The Sustainable 
Agriculture Network partners need support to upscale capacity building and 
technical assistance training so that producers can get the assistance they 
need to convert to best management practices. 

With the concrete support of consumers, companies, and governments, 
Rainforest Alliance and its partners can continue amplifying their work in 
making the link between sustainable production and consumption.   
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1 Food production and consumption as a challenge for 
sustainable development 

Food production is closely linked with the natural environment, while 
nutrition is deeply rooted in cultural patterns. Food markets are globalised 
and agriculture and food production are becoming more and more integrated 
into multi-level markets, flows and actor networks. Altogether, food produc-
tion and consumption form a complex system that is an integral part of our 
daily life.  

Industrialised countries, such as the EU member states and the United 
States, are a driving force in global food markets. In such countries, food 
production and consumption are constantly modernising: driven by technolo-
gical development, changing life-styles as well as political interventions. As 
a result, a complex system of food production has evolved which produces 
ever-more efficiently and provides an outstanding variety of food at historic-
ally low prices in industrialised countries. On the other hand, this system of 
production and consumption is at least partly detached from its natural and 
social context. Agricultural intensification causes overexploitation and 
negative effects, such as soil degradation, water pollution, a loss of bio-
diversity, climate change, and reduced standards of animal welfare (Knudsen 
et al. 2006). Over-consumption and unhealthy diets are contributing to an 
increase of endemic illnesses, such as obesity or cardiovascular diseases, 
while food scandals undermine consumers’ trust in food production 
(Morgan/Sonnino 2007). 

Obviously, some of these developments constrain sustainable food 
production and nutrition. How can the basic need for food be met without 
compromising the environment, other regions, and future generations? What 
are the primary challenges for moulding these fundamental trends towards 
sustainability in the long run? 

The Social-Ecological Research Programme of the German Ministry of 
Education and Research analyses problems that accrue from the relations 
between humans, society and environment, especially those that endanger 
their sustainability. Social-ecological research strives for a comprehensive 



Nölting

understanding of such problems. For this reason, it analyses current patterns 
of production and consumption, considering their social, political and 
cultural contexts. On the one hand, it integrates knowledge derived from 
different disciplines and practical (‘on the ground’) experiences in order to 
elaborate feasible solutions. On the other hand, it raises normative questions 
concerning the objectives of sustainable development (Balzer/Wächter 2002; 
BMBF 2007). This approach was applied to agriculture and nutrition in 
Germany, covering, food processing, marketing, consumption and health. 
Within the Social-Ecological Research Programme, six projects have 
recently analysed the area of “agriculture and nutrition” and cooperated in a 
research network. 

This paper draws on some of the manifold results of these projects, trying 
to provide an overview of them. At first, it describes briefly the research 
network, explains the social-ecological conceptual approach and discusses 
how it can be contextualised with regard to a thematic research topic (section 
2). Then, empirical results from the research projects are presented with 
regard to three main domains of “agriculture and nutrition”: a) enterprises 
from the agriculture, food processing, and food marketing sectors, b) 
consumers, and c) discourses and policies (section 3). In the last section, 
conclusions are drawn concerning conceptual and methodological challenges 
for social-ecological research and suggestions are made for long-term-
oriented governance strategies towards sustainable agriculture and nutrition 
(section 4). 

2 The approach of social-ecological research on 
“agriculture and nutrition” 

In this section, the research network and its background is described first. 
Further subsections introduce the conceptual and methodological approach 
of the projects and, finally, discuss how it can be applied and contextualized 
to the field of “agriculture and nutrition”. 

2.1 The research network on agriculture and nutrition 
Six recent research projects within the Social-Ecological Research 

Programme of the German Ministry of Education and Research analysed 
questions of food production and consumption in Germany, dealing with 
conventional and organic agriculture, food processing, marketing, nutrition, 
and health questions. In order to generate synergies, they cooperated in a 
research network from 2003 until 2007, discussing the methodology and 
their results. The individual projects are as follows: 

Food change: Strategies for socio-ecological transformations in the 
field of environment-food-health (www.ernaehrungswende.de)
OSSENA – Nutritional Quality as Quality of Life: An action-analytical 
approach for the evaluation of possible changes in nutritional cultures 
(www.ossena-net.de)
From the turnaround in agrarian policy ("Agrarwende") to a turnaround 
in consumption patterns? A study along the food supply chain, from 
stable to table (www.konsumwende.de) 
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Regional Wealth Reconsidered: The contribution of the organic 
agriculture and food sector towards quality of life 
(www.regionalerwohlstand.de) 
PartizipA: Participative Modelling, Analysis of Actors and Ecosystems 
in Agro-Intensive Regions (www.partizipa.net)
AgChange: Conflicts in the New Agricultural Policy 
(www.agchange.de) 

In the beginning, the project “Developing Agrobiodiversity! Strategies 
and impulses for sustainable animal and plant breeding” 
(www.agrobiodiversitaet.net) participated in the network too, until it ended 
in 2004. This range of projects resulted more or less coincidentally, because 
they were chosen from several calls for tender. As a consequence, the 
network did not claim to analyse the thematic field systematically and 
comprehensively. However, the research projects represented a large variety 
of perspectives on and methodological approaches to the topic, while 
combining manifold disciplinary competences. The motivation for co-
operation between projects reflected awareness of the new approach towards 
social-ecological research and was an endeavour to contribute to a more 
sustainable agriculture and nutrition. All the projects were finished in 2006 
and 2007, with the cooperation ending after a conference and the publication 
of a book (Nölting/Schäfer 2007b). 

2.2 Characteristics of the conceptual approach of social-
ecological research 

The general concept of the Social-Ecological Research Programme is 
explained in the “framework concept” (BMBF 2007). The research perspec-
tive is described by Becker/Jahn in detail (Becker/Jahn 2006). As this new 
approach is very ambitious, a broadly approved conceptual and method-
logical framework has not been established so far. Therefore, real-world 
problems are a challenge for such research projects. Taking a problem-
oriented approach, each project has to develop a specific research agenda. 
Nevertheless, some common characteristics of the network projects can be 
identified that contrast with mainstream agricultural and nutritional research 
in Germany (Brand 2007):  

a) making explicit reference to the normative concept of sustainable 
development, 

b) taking an integrative perspective, and 
c) using a participatory approach that addresses practical problems. 

a) Reference to the normative concept of sustainable development 
All of the research projects of the network referred explicitly to the 

normative concept of sustainable agriculture and nutrition. Yet, at first, they 
were confronted by a plurality of visions and diverging, even contradictory, 
interpretations of sustainability. Moreover, the realisation and implement-
tation of these visions often provoke conflicts of interest and debates about 
values. As a consequence, each projects needed to clarify which of the rival 
definitions of sustainability they held and what their position on these 
conflicts and debates was. Additionally, they had to explain their scientific 
roles in dealing with societal conflicts and normative debates. In taking these 
steps, they a) analysed conflicts over goals, b) initiated disputes about the 
values and goals appropriate to sustainable development or c) moderated 
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between conflicting parties. By doing so, they called reigning visions in 
agriculture and nutrition into question and confronted them with values 
related to sustainable development. Most of the projects reflected on their 
position explicitly and made their choices and selection criteria transparent. 
By doing so, they integrated conflicts about norms and goals into the 
research process trying to develop constructive solutions for these conflicts 
(Brand 2000; Nölting et al. 2004). Following such a thorough deliberation on 
normative questions, researchers are then able to feed the generated results 
into societal processes of defining goals and visions as well as decision 
making.

b) Integrative perspective  
The researchers took an integrative perspective on sustainability 

problems, combining scientific knowledge from several disciplines with that 
derived from practitioners’ experience in order to generate sufficiently 
complex, systemic knowledge, because these problems do not stop at 
disciplinary boundaries. The search for feasible solutions formed the 
integrating focus of the social-ecological research projects. This required an 
understanding of the whole value-added chain as well as of nutrition as its 
counterpart. The largely separate realms of agricultural and nutritional 
research were combined in some of the projects, and the different 
perspectives and results were confronted with each other in the network.  

c) Participatory, transdisciplinary approaches 
Participatory approaches help to link the analysis closely with practical 

sustainability problems in order to develop feasible strategies for every day 
life. Such strategies and practical recommendations can only be successful if 
their political, social and cultural context is adequately reflected upon in 
terms of e. g. possible opposition and obstacles, scarce resources or 
implementation problems. For this purpose, qualitative research is most well 
suited – even more effective when it includes the participation of practi-
tioners, stakeholders and affected groups. This includes a thorough examina-
tion of the goals, planning and implementation of the research process as 
well as the realisation of pilot projects by researchers and practitioners. This 
kind of transdisciplinary research is not easy for either side, but it widens the 
analytical perspective and can adapt it to practical challenges. As a conse-
quence, the research projects stayed very close to real world problems, and 
sometimes they found themselves in the midst of the societal conflicts, 
diverging perspectives and valuations connected with them.  

In sum, social-ecological research does not focus on single, disconnected 
aspects of food production and nutrition, but rather analyses relevant 
sustainability problems in relation to overall systemic conditions as well as 
the specific contexts of particular problems. The integrative analysis and an 
intense relation with lay practitioners complement one another, thus going 
beyond disciplinary research. 

2.3 Thematic approach: the field of “agriculture and 
nutrition” in Germany 

How can this conceptual approach be applied to food production and 
consumption? The German food production and consumption system reflects 
global trends and is indicative of problems in other industrialised countries, 
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but is also embedded in a specific national-regional, societal and environ-
mental context. Therefore, developments in this domain are heterogeneous, 
and it is not an easy task to classify them as “sustainable” or “un-
sustainable”.  

There are various definitions of sustainable agriculture, making it often a 
matter of interpretation. The widely accepted guidelines of the FAO define 
sustainable agriculture as being economically viable and socially responsible; 
it must be geared towards conserving land, water and genetic resources for 
future generations. Meanwhile, the discussion about sustainable nutrition has 
only begun recently. The project “Food change” suggests the following 
definition: Sustainable nutrition is environmentally friendly, healthy, 
satisfying nutritional needs and contributing to life quality. Food supply 
should correspond with daily life routines and foster socio-cultural diversity 
(Eberle et al. 2006, p. 54). 

Referring to these definitions, some persistent problems of food 
production and consumption in Germany can be briefly sketched out. 
Intensive agricultural production causes environmental problems (UBA 1997, 
p. 118-134). Despite strict public standards with regard to food safety and an 
increasing numbers of private labelling and quality management systems, 
food chains are becoming less and less transparent to consumers, and 
recurrent food scandals have reduced consumers’ trust in food production 
(Eberle et al. 2006, p. 67-72). The diversity of nutritional patterns has 
increased considerably over the last decades; fast food, convenience food, 
and functional food are just some examples of this (Raabe 2006). In contrast, 
nutritional skills like cooking are partially eroding and over-consumption is 
affecting consumers’ health (Rösch/Heincke 2001).  

How can these diverse problems, dimensions, and perspectives be 
integrated conceptually? How can social-ecological research realise a 
comprehensive and integrative analysis? A bridging concept is the field of 
“agriculture and nutrition”, which connects food production and nutrition, 
stressing that both aspects are inextricably connected with each other, even 
though agricultural and nutritional research are generally separated. Together, 
they form a production-consumption system which is characterised by 
material, economic and symbolic flows between two poles: the production of 
raw materials and the consumer's plate. These flows move downstream from 
production to consumption and upstream, and materials, information etc. are 
or might being transformed at each step in both directions (Princen et al. 
2002; Lebel 2005; Holloway et al. 2007). The market for food is neither 
merely driven by enterprises trying to manipulate consumers nor is it a place 
where consumers reign undisputedly. Rather, the market is constituted 
culturally as an arena of constantly interwoven interactions between supply 
and demand (Pfriem 2006, 49). Production and consumption are 
interdependent and our “food choice has multiple implications – for our health 
and well-being, for economic development at home and abroad, for the 
ecological integrity of the global environment, for transport systems, for the 
relationship between urban and rural areas” (Morgan et al. 2006, 1). 

Analytically, however, it is sensible, for pragmatic reasons, to analyse the 
field of “agriculture and nutrition” from both perspectives, because each 
domain have its own rational and follows a distinct logic. Further, the central 
actors and stakeholders involved are different: enterprises and policy, on the 
one hand, and consumers on the other hand. The confrontation of both 
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research perspectives widens the analytical focus and helps to uncover 
“blind spots”. 

Finally, production and consumption of food are not isolated events, but 
are rather influenced and shaped by framework conditions. Policy, of course, 
is important because of its central impact on regulatory frameworks. The 
public is another crucial aspect of these conditions, framing discourses and 
norms with regard to food, agriculture and nutrition. The transition towards 
sustainable development requires new policy goals for the field of 
“agriculture and nutrition” including a redistribution of resources and 
opportunities. Consequently, the development of a new agrarian policy in 
Germany during and after the BSE-crisis aroused fierce struggles from a 
number of sides (Gerlach et al. 2006; Rehaag/Bruse 2007). Because 
discourses and visions are an indispensable component of any political 
steering process, framework conditions form a third analytical perspective. 

Thus, for an integrative approach towards the field of “agriculture and 
nutrition” the following three research perspectives are deemed adequate for 
exploring and analysing the field of “agriculture and nutrition” 
(Brunner/Schönberger 2005; Nölting/Schäfer 2007b):  

a) food production 
b) consumption/nutrition 
c) framework conditions (see figure 1). 

Figure 1: Conceptualisation of the field of „agriculture and nutrition“  

The relationships between these three domains are mediated by 
institutions. Geels, for example, underlines the role of institutions in the 
concept of socio-technological systems, pointing out that any change in one 
of the domains provokes adaptations and reactions in the others (Geels 2004). 
Institutions shape these reactions and adaptations – and are transformed by 
them at the same time. Because of the complex interrelations involved, 

Framework conditions:
policy (agricultural, nutri-
tion, regional)
public (media, discourses, 
conflicts)

Production consumption system

production:
food chains
- agriculture 
- food processing
- food marketing

consumption:
nutrition
- market 
- every day life 
- policy
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single political interventions are not sufficient for achieving sustainable 
development. A long-term strategy is needed, all the more as consumption 
patterns are deeply rooted in a nutritional culture to which consumers are 
often oblivious (Pfriem 2006). Additionally, people have to manage nutrition 
in their everyday lives subject to time, money, knowledge, accessibility and 
other constraints (Eberle et al. 2006). Therefore, any strategy to overcome 
sustainability problems has to reflect this contextual and systemic character. 
Reflexive governance, transition management and learning processes are 
needed in order to foster long-term governance for sustainable food 
production and consumption (Voß et al. 2006).  

Projects Food
change

OSSENA Turna-
round in 
consump-
tion pat-
terns

Regional
wealth

AgChange PartizipA

production-
consump-
tion-system 

Yes, from 
the
consump-
tion side 

Yes Yes, for 
organic
food

Yes, for 
organic food 
from the pro-
duction side 

whole pro-
duction 
chain

Yes
(regional)

Yes
(organic)

Yes (organic)

- agricul-
ture

Yes Yes Yes Yes Yes

- processing Yes   Yes   Yes   

- marketing Yes Yes Yes

Consump-
tion/
nutrition

Yes, con-
sumers' 
perspec-
tive

Yes Yes (Yes)

policies  nutrition 
policy 

Yes (as 
frame-
work con-
ditions)

Yes (as 
framework
conditions)

agricultural 
policy  

agricultural 
policy  

public
debates

Yes Yes Yes Yes, dis-
course
analysis 

Yes, conflict 
management

scale national regional national regional Internatio-
nal context 

regional

practical 
implementa
tion

policy 
recom-
menda-
tions

pilot
projects,
action 
research 

policy 
recom-
menda-
tions

practitioners’ 
advisory 
council, pilot 
projects

policy 
recommend
dations,
participa-
tory assess-
ment

platform of 
regional
stakeholders, 
participatory 
assessment 

Table 1: Overview of the main topics of the social-ecological research 
projects (own source) 

The attempt to make a systematic and thorough analysis of the field of 
“agriculture and nutrition” would certainly overburden a single social-
ecological research project. In many respects, this holds as well for the 
described research network of only six projects, which were selected more or 
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less coincidentally and did not intend to deal systematically with this topic. 
However, the projects cover a broad range of research questions and 
perspectives (see table 1). Reference to the field of “agriculture and 
nutrition” provided a strategic research perspective for the projects, helping 
them to position themselves in the broader field of research.  

3 Results from the social-ecological research projects 
It is impossible to discuss here in detail the full range of results of the six 

research projects (for an overview, see Nölting/Schäfer 2007b). Instead, 
some exemplary results are presented according to the above-mentioned 
analytical perspectives:  

enterprises from the agriculture, food processing, and food 
marketing sector;  
consumers; and  
discourses and policies.  

3.1 From sustainable products to sustainable enterprises 
Enterprises not only from agriculture, but also from food industries and 

food marketing, are closely linked with the natural environment, ecological 
cycles and the needs of the human body. Their methods of production and 
products are highly influential on the environment and human health. Hence, 
for the past 20 years there has been an ongoing debate in this field about 
environmentally friendly production, and, more recently, about fair trade and 
corporate social responsibility (CSR). The challenge for sustainability 
research is to link together the accumulating impacts on sustainable 
development that occur along the production chain: from agriculture through 
food processing to food marketing. These production chains include many 
different economic and productive activities and exchanges over the whole 
globe (Ermann 2005; Morgan et al. 2006). Some of the network’s projects 
analysed entire production chains for organic products (Turnaround in 
consumption patterns), for example, or on a regional scale (OSSENA, 
Regional wealth). Together, the projects covered all of the important links 
related to such food chains as they presently exist in Germany (see table 1). 

They analysed how modes of production can contribute to the 
development of sustainable products, exploring in addition how the activities 
of enterprises can have impacts beyond the market. The hypothesis was that 
strategies for sustainable food production have to enhance the position of 
sustainable enterprises both in the market and in society. 

Project results reveal that small and medium enterprises (SMEs) that are 
pioneers of sustainable economy as well as large enterprises that are 
established in the “conventional” food market can promote sustainable 
development via the market. They produce and trade in food that is, for 
example, organically produced or of regional origin, fostering regional 
nutritional culture. The companies play different roles according to the 
slogan “multiplying Davids, greening Goliaths”. Innovative pioneers – 
mostly SMEs – develop and introduce sustainable products to niche markets, 
while large companies might scale up their product lines, reaching a majority 
of the consumers. On the other hand, such large food companies are a sort of 
gate keeper for the introduction of a variety of sustainable products (and 
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services), because they control an enormous share of the market. They are 
subject to the logic of the food market, which is dominantly driven by 
economies of scale and fierce price competition in Germany, imposing 
considerable restrictions on the introduction of new products. Results from 
two projects describe the challenges in this domain. 

First, the OSSENA project initiated the introduction of regional products 
on the shelves of a regional supermarket chain. The company and the 
research project jointly and successfully resolved logistical problems that are 
generally considered to be the main restriction on regional products: small 
quantities are supposed to increase costs too much. The analysis, however, 
revealed cultural mismatches to be the main restriction on the successful 
introduction of new regional products. Indeed, it was already possible to fit 
the new type of regional, sustainable products into the normal procedures 
and structures of the supermarket, but they had not been promoted with the 
necessary enthusiasm or conviction. The personnel, from top managers to 
salespersons, had not been praising the specific qualities and benefits of 
regional products enough in order to convince consumers to buy them 
(Uphoff 2007).  

Second, the project “Turnaround in consumption patterns” developed, in 
close cooperation with stakeholders and market actors, a guiding vision for 
achieving sustainable, though highly processed, organic foods. Thus far, 
convenience food has been regarded as a symbol for non-sustainable trends 
in the food market. Considering the increasing demand for such products, 
however, it seemed as a first step sensible to describe sustainability criteria 
(e.g. environmentally friendly production, fairness, health aspects, economic 
viability) for this market segment in order to provide orientation for 
producers and consumers. Then, in a second step, the project tested some 
organic convenience products against these criteria, revealing that these 
organic products fulfilled only some of the stated requirements and 
concluding that these products – although already organic – can still be 
improved in terms of sustainability (Riegel/Hoffmann 2006). 

Parallel to the goings on in the market, economic activities are also 
embedded in a socio-cultural context (Granovetter/Swedberg 1992; 
Biesecker/Kesting 2003). Consequently, sustainable and unsustainable 
modes of production always have an impact on the society in which they 
operate. Two projects analysed these societal effects using the example of 
organic food production. Based on a broad understanding of the term 
“wealth”, the project “Regional wealth” analysed the contribution of organic 
enterprises towards quality of life and sustainable development in the 
Northeast German region of Berlin-Brandenburg. The results show that 
organic companies produce in an environmentally friendly manner, create 
jobs and income, transfer knowledge and experiences about sustainable 
agriculture and healthy nutrition to consumers, participate in regional 
networks, and stabilise social resources in peripheral rural areas suffering 
from demographic decline and economic crisis. Especially the social effects 
of these activities remain, however, “invisible” to the public at large, even 
though they are more immediately important to peripheral rural areas in 
Eastern Germany than the environmental benefits are (Schäfer 2007).  

The project “Turnaround in consumption patterns” analysed organic 
agriculture in two German regions (Mecklenburg-Vorpommern in the 
Northeast and Bavaria in the South) and developed a typology of organic 
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farmers who can be differentiated according to region, motivation and 
economic specialisation. The typology reflects the current differentiations 
within organic farming. Strategies for rural development can address the 
different types of farmers according to the various local and political 
challenges that they face (Engel/Ulmer 2007).  

Both projects point out that entrepreneurial activities entail more than just 
employing a sustainable mode of production (e.g. environmentally friendly, 
fair) and creating sustainable products (e.g. healthy). These activities are, 
rather, complemented by societal effects that are not necessarily determined 
by market activities. In fact, the social contexts of organic firms and their 
positions within the market are corresponding, mutually relevant factors. A 
sustainable profile can be an asset for some enterprises, mainly those in 
niche markets. However, trends in the German food market, such as severe 
price competition, are a severe drawback for sustainable food production. 
This underlines the importance of cultivating changes in consumption 
patterns as well as the need for support of sustainable enterprises through 
policy alteration and greater public awareness in order to scale-up 
sustainable food production.  

The network projects’ recommendations and suggestions for action to be 
taken in order to support sustainable enterprises can be subsumed under two 
strategic perspectives. Firstly, the communication of the specific features and 
qualities of sustainable food should make its positive effects visible. At the 
same time, sustainability communication should complement marketing 
activities; thus combining economic chances with social reputation. Building
networks is a second strategy for strengthening sustainable enterprises 
through alliances and cooperation, which can also include organisations 
from civil society. Government can initiate and support such networks, e.g. 
through programmes like LEADER. It is still an open question whether these 
strategies can strengthen the market position of sustainable enterprises – 
even against economic trends that are not favourable to sustainable 
development, such as an increasing functional and geographical division of 
labour and specialisation along global food chains (Tappeser et al. 1999; 
Vinz 2005).  

3.2 Consumption: Taking the perspective of consumers 
seriously

Consumers, as the complement to enterprises, shape nutritional habits 
through life styles and consumption styles. Their role, however, is much 
more ambiguous than the role of companies, because consumers form a 
highly heterogeneous conglomeration. As a consequence, scientific research, 
public discussion and government often sketch quite shallow, unreliable 
images of consumers. On the one hand, they are seen as being well-informed, 
sovereign consumers powerfully shaping markets, on the other hand, they 
are described as being helpless, defenceless consumers manipulated by 
advertising, drowned by information about the “right” foods and diets and 
patronised by consumer consultants. Moreover, the public debate about the 
characteristics and norms of sustainable nutrition is in its initial stage 
(Reisch 2004). In this vein, the afore-mentioned definition of sustainable 
nutrition provided by the project “Food change” is an important contribution 
to structuring the field of nutrition.  
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Against this background, it is a central finding of social-ecological 
nutritional research that nutritional policy, consumer information, and 
nutritional advice only have a meaningful impact if they seriously take on 
the perspective of consumers, something which has thus far been neglected 
(Büning-Fesel 2007). The projects’ results underline that consumers do not 
orient their nutritional practices solely toward achieving economic cost-
benefit maximisation or comprehensive information. As “competent” 
consumers, they rather manage their nutrition within the constraints of a 
complex everyday life and according to deeply rooted nutritional cultures 
and patterns (Pfriem et al. 2006). On the other hand, they have to select from 
a multitude of dietary options.  

Projects focused on the everyday perspectives of consumers. The project 
“Food change” differentiated among consumers in order to address specific 
target groups. It identified seven nutritional styles with strongly diverging 
capacities and problems, arguing that any strategy for sustainable nutrition 
has to take into consideration this multiplicity and must accordingly design 
different approaches for specific target groups (Eberle et al. 2006). 

The OSSENA project developed the concept of nutritional culture being 
the driving – or hampering – force for a transition towards sustainable 
nutrition. Nutritional culture is defined by consumption practices that were 
analysed by action research. The project initiated interventions into the 
regional nutritional culture that had been uncovered. Pilot projects covered 
all aspects of the production chain, such as agriculture and supermarkets, 
school meals, a regional network of restaurants with typical regional menus, 
and culinary events such as public meals (Ostfrieslandmahle). The 
interventions hooked up with existing practices, some developed them even 
further, explicitly extending or contrasting them. The project interpreted and 
analysed reactions to these interventions and tried to institutionalise the 
successful ones (Pfriem et al. 2006).  

These results underline that consumers are not in the position to change 
the field of “agriculture and nutrition” solely through autonomous decisions 
at the checkout counter; rather, they need support structures in order to 
change consumption patterns and diets. This insight is reflected in the 
project “Turnaround in consumption patterns”, which developed an 
integrated model of action that addresses the perceptions, knowledge, 
motivations and actions of consumers simultaneously, in order to motivate 
them toward eating more organic food. Such a campaign will only be 
successful, however, if it addresses the experiences of the target group and 
their everyday life contexts, instead of inundating them with information and 
“preaching” about the right diet (Wilhelm/Kropp 2007).  

Three strategies for enhancing sustainable nutrition can be deduced from 
the overall results of the projects. First, consumer communication needs to 
be differentiated according to the several target groups and contexts for 
which it is created; it must, foremost, link up with consumers’ daily life 
perspectives. For this purpose, communication strategies have to go beyond 
cognitive forms in order to include experiential communication such as 
product-related play or tasting.   

A second, complementary strategy endeavours to make sustainable food 
and nutrition accessible and affordable for a broad majority. Easy access to 
sustainable food is a prerequisite for achieving meaningful changes in 
consumption patterns; this can be provided e.g. by organic companies, 
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regional supermarkets or food industries processing organic convenience 
foods and promoting them via the above-mentioned communication 
strategies. Regional cooperation may be one option, for example in the way 
that the region of Brandenburg supplies organic food to its neighbouring city 
of Berlin (Nölting/Schäfer 2007a) or in promoting regional food at events 
such as public meals (Ostfrieslandmahl) in Lower Saxony and providing it at 
local supermarkets (OSSENA) (Uphoff 2007). Offers for sustainable food 
supply could and should be bundled with other services related to nutrition, 
such as nutritional advice, cooking courses, and field visits, with the 
consequence that various commercial and non-commercial options and 
aspects of sustainable nutrition become available as a “package”. Yet, both 
of these strategies aim at individual consumers and, therefore, risk putting 
the burden of all the responsibility for making nutritional changes on the 
consumer.

Avoiding this dead end, the third strategy is forming alliances and 
networks that mediate between the supply and demand sides. It is the task of 
these supporting networks to communicate consumers' interests to other 
stakeholders like food industries, food retailers, advisory organisations, 
health insurance providers, environmental organisations, politicians and 
administration, and vice versa. As long as nutritional policy has no clearly 
defined contours and it is not established as a policy domain of its own, the 
role of politics will remain ambiguous. It is, then, all the more important that 
responsibility between policy makers, producers, consumers and 
professional stakeholders (health insurance providers, nutritional consultants) 
in this field be shared (Rehaag/Bruse 2007). This leads to an examination of 
the role of policy making and the public in the field of “agriculture and 
nutrition”.

3.3 Policies and discourses: How to benefit from conflicts 
and diverging perspectives? 

The activities of enterprises and consumers are embedded in a systemic 
context, with their interactions being influenced by policies and public 
discourses. Political regulations set framework conditions which may 
enhance or restrain sustainable development. While agricultural policy is 
highly regulated by laws, directives and subsidies at the EU and the national 
level, nutrition policy has hardly evolved in Germany, with the exception of 
consumer protection. Clear policy goals, strategic concepts, and policy 
networks are still lacking (Reisch 2004; Eberle et al. 2006).  

Independently of a high or a low degree of regulation, the impact of 
political steering of sustainability processes is limited because the normative 
goals involved are highly disputed, knowledge about system dynamics is 
lacking, and power as well as capacities are fragmented. Necessary changes 
for sustainable agriculture and nutrition entail reformulation of policy goals 
and redistribution of resources and opportunities. Such changes arouse 
conflicts, and there is a fierce struggle going on in Germany over the 
redesigning of policy strategies and the reframing of public discourses on 
agriculture and nutrition. These conflicts seem to hamper progress towards 
sustainable development. As a consequence, sustainability research has 
striven towards identifying win-win-solutions over the long term.  
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Results from social-ecological projects confirm that there are conside-
rably divergent interpretations and valuations, even deep conflicts, in the 
field of “agriculture and nutrition” (Feindt et al. 2004). Interestingly, the 
projects do not consider these conflicts to be a dead end, but rather as a star-
ting point for constructive problem solving. Two projects used group model-
building and participatory sustainability impact assessment in order to gauge 
societal needs and wants. The project PartizipA initiated a stakeholder 
platform to discuss how the EU Water Framework Directive could be 
applied in a region with intensive agriculture (animal husbandry) in Lower 
Saxony (Newig/Kaldrack 2007). The project AgChange managed a partici-
patory sustainability impact assessment of new Economic Partnership 
Agreements between the EU and developing countries with regard to a 
recent EU sugar reform (Gottschick/Müller 2007). Both projects pointed out 
that participatory approaches stimulated learning processes and opened new 
ways for joint problem solving. They developed and tested new tools and 
methods for the governance of the kinds of conflicts where policy, using 
only hierarchical instruments, would be likely to fail – at least with regard to 
the implementation of such measures.  

Political conflicts concerning sustainable agriculture and nutrition reflect 
underlying societal conflicts, which arise from a mixture of diverse, even 
rival, interests and valuations and are brought to light in public discourses 
that frame debates on societal goals and political decision making. The 
discourse on agricultural policy was high on the agenda in Germany during 
the BSE crisis and the ensuing “turn around” of German agricultural policy. 
This clash of opposing positions and norms in combination with food 
scandals – described in all their unappetising details in the mass media – 
opened a window of opportunity for new forms of policy and governance 
approaches. New stakeholders, who had until them been excluded from the 
establishment of agricultural policy, gained access to public debates and to 
decision making processes. Organic farmers’ organisations, environmental 
associations and consumer protection organisations, as well as the Green 
Party, introduced alternative strategies to the debate, while at the same time 
provoking massive opposition from the established players. Altogether, these 
new discourses paved the way for new forms of governance over agriculture, 
with long-term effects. 

By contrast, the discourse about sustainable nutrition is still very vague in 
Germany, mainly pushed along by food scandals and the plight of obese 
children. Policy is an important player in media discourses, but does not 
speak with a unified voice. Consumers do not have a voice in media debates 
because they are too heterogeneous, do not have established organisations 
representing their interests, and, finally, other stakeholders often mistrust the 
maturity of consumers and tend to patronise them. Therefore, in media 
discourses consumers are “represented” by experts who know what they 
should eat. In short, the discourse on sustainable nutrition is still at an 
embryonic stage (Reisch 2004). In this context, the project “Turnaround in 
consumption patterns” analysed how semantic boundary objects, such as 
“animal welfare” or “purity of food”, can serve as bridging concepts that 
facilitate communication between diverse actors along the value-added chain: 
from organic farmers to consumers (Sehrer 2007).  

With regard to the overall results of the network projects on discourse 
and policy, two primary strategies can be delineated. The first approach is 
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the configuration of the communication and the structuration of conflicting 
discourses. The participating social-ecological research projects took into 
account the existing diversity of perspectives and the spectrum of value 
judgments, using them as sources of knowledge and motivation as well as 
making them a starting point for learning processes. The project “Food 
change” suggests that stakeholders, and especially of those in the political 
realm, should initiate and organise a systematic societal debate about the 
goals of “sustainable nutrition” and lay the foundations for nutrition policy. 
This should include sharing responsibilities between stakeholders, broad 
participation of affected actors, capacity building for actors from the state 
and civil society, and constructive management of food and health crises 
(Rehaag/Bruse 2007). Other network projects developed and tested tools for 
constructive management of conflicts, new forms of communication about 
wants and needs as well as guiding visions for the food-processing industry 
or the organic food industry (see section 3.1). 

A second approach is to improve political framework conditions. Even 
though government is only one actor among others, it can support 
sustainable enterprises, develop a form of consumer-oriented communication 
suitable for meeting their everyday requirements, or moderate the exchange 
between enterprises and consumers and their interests. Government can 
create the necessary preconditions and structures for reflexive governance of 
persisting sustainability problems (Voß et al. 2006). On the other hand, 
policies already in fact do regulate or influence some areas of agriculture and 
nutrition through traditional government instruments and programs. The 
impact of these interventions on sustainable developments needs to be 
further evaluated.  

4 Conclusions
As the projects’ analyses have shown, the field of “agriculture and 

nutrition” faces considerable challenges with regard to sustainable 
development. Economic trends in global food production and marketing, 
nutritional culture, political conflicts and public debate will all influence its 
further transformation: each domain following its own rationale while 
influencing the others at the same time. Thus, the transition towards 
sustainable agriculture and nutrition requires long-term governance 
strategies, including the cooperation of diverse actors and stakeholders.  

Summarising the results, some general suggestions for sustainable food 
production and consumption systems have been made by the network’s 
projects. However, the network does not claim to have formulated a 
comprehensive societal program for social-ecological transition (for an 
overview of sustainability strategies, see Kaufmann-Hayoz/Gutscher 2001, 
33ff.). Some projects analysed frontrunners of sustainable development, such 
as organic food production, regional food and new forms of consumer 
communication, and assessed the difficulties now being faced in expanding 
these sustainable niches. The results and recommendations of the projects 
point out that social-ecological problems can be resolved neither by single 
measures nor by single concepts, like organic food, alone. Rather, the 
researchers, often together with practitioners, formulated and experimented 
with manifold instruments and described a broad range of strategies (see 
table 2). 



Social-ecological research 

Enterprises Consumers Policy and discourses 

Greater com-
munication of 
the societal 
benefits of 
sustainable
food
Building net-
works of 
sustainable
enterprises

Greater con-
sumer-oriented 
communication 
Increasing
accessibility of 
sustainable food 
Moderating
stakeholder
alliances

Coordination of 
communication, 
management of 
conflicting dis-
courses, societal 
learning
Improving public 
framework con-
ditions

Table 2: Suggestions from social-ecological research for sustainable 
agriculture and nutrition  

Two aspects seem to be especially important here in order to scale-up the 
findings on the particular cases: Communication on sustainable agriculture 
and nutrition stimulates reciprocal inter-linkages between knowledge, 
learning and action and has to focus on particular target groups in order to 
convey a complex message. Networks and cooperation bring together 
various actors who are needed for integrative solutions, while also fostering 
mutual support and backing for sustainability frontrunners. At bottom, 
various instruments and strategies have to be combined, coordinated and 
adapted to the specific problems and contexts in question. 

The results also stress that such strategies only can be successful if they 
are embedded in a specific context of action. The strength of social-
ecological research lies in employing an interdisciplinary mode of analysis 
of sustainability problems, relating them to general framework conditions as 
well as to particular contexts and producing knowledge at the interface 
between science and society.  

This socially robust research perspective provides new insights and 
points toward conceptual and methodological challenges for social-
ecological research. Even though most of the projects adopted 
transdisciplinary concepts (Bergmann et al. 2005; Pohl/Hirsch Hadorn 2006), 
practitioners have not always been able to directly implement the 
recommendations and strategies generated thereby. They formulated rather 
different goals for the research process and societal transition in comparison 
to those of the researchers and could only selectively incorporate findings 
and recommendations into their daily life routines and strategic deliberation 
processes, especially if they had not been personally involved in the research 
process (Brand et al. 2007).  

The implementation of recommended actions is only possible in 
cooperation with practitioners. But it is quite unusual for researchers to 
actively participate in the implementation of, for example, pilot projects. 
This is by and large not seen to be the proper domain of research projects, 
and such researcher participation provokes role conflicts and debates 
concerning standards of scientific objectivity (Brand 2000), thus revealing 
the limits of transdisciplinary research. However, becoming involved with 
tackling real world problems is one of the assets of social-ecological 
research which, while exploring problems and challenges beyond the 
boundaries of traditional disciplinary research, actually promotes sustainable 
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development in real life situations. Nevertheless, the problems of knowledge 
transfer into the practical domain and questions about the diffusion and 
institutionalisation of sustainability innovations is still on the (research) 
agenda. Network projects dealt with these questions and were able to 
provide some valuable insights on them. Therefore, in order to reap both 
scientific and practical benefits, we suggest that the introduction of 
sustainability strategies into real world contexts needs to be evolved further 
within social-ecological research programs (Zahrnt 2007). 
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1 Introduction 
The new production scenarios that design studies are confronted with 

today go far beyond the design of material and immaterial products. 
Research carried out in the field of Italian design in recent years has 
described what seems to have become the new role of design, which in some 
respects had been suggested as early as the 1970s. The driving force of 
present-day Italian economy is the “made in Italy” sector, of which design 
could certainly be the mastermind, both at the territorial and planning levels. 
With its “weak” models capable of adjusting to the ever-changing scenarios 
and of enhancing the multifaceted Italian production landscapes and their 
resources, this field of study works out new development models based on 
viable, sustainable visions of the living and production spheres.  

Production landscapes – a deep-rooted reality but also a new way of 
understanding the characteristics of Italian production excellence – are a set 
of resources such as landscape quality, local know-how, collective 
intelligence and the complex economic and social system. This close-
textured system was able to produce an excellent quality, of life and of 
Italian products alike. For a long time the Italian industrial system has 
developed following alien models: industrial districts, especially the “global” 
ones, eradicated all the complex interactions taking place in any one place in 
favour of  the pursuit of monological, abstract qualities.  

A “made in Italy” project, instead, is based on the complexity of the 
system of material and immaterial resources that characterise the various 
production landscapes; design, with its sophisticated multi-level project 
strategies, is the meeting point of places, innovation needs and the social 
body. In this perspective, it is necessary to deeply innovate the strategies and 
scopes that lie at the basis of this field of study. If it wants to contribute to a 
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truly sustainable development of the economy, the discipline of design must 
be broadened in order to embrace the environment that gives rise to design-
oriented productions.  

Designscape is the term coined to broaden the perspective of design, to 
include wider, more systemic visions in its cultural territory – a design which 
can develop products, of course, but above all realities capable of producing 
innovations consistent with the environment in which they were produced 
(Sbordone and Veneziano, 2007). 

If we consider the agri-food sector, the above considerations become 
even more evident; in Italy like in many Mediterranean countries, 
productions of excellence generate quality production landscapes, local 
know-how and a general participation of the community in the reproductive 
mechanisms of the economy.  

2 “Production Landscapes”: quality of locations and 
products of excellence  

2.1 The role of design in the enhancement of production 
landscapes 

Design plays an increasingly fundamental role in building complex 
production systems and innovative models for the management of territorial 
resources. In the past few years design has broadened its scope of action and 
contributed to the enhancement of products of excellence, not only by 
creating new products and services, but also by involving social networks. 
The scopes of action of design are fluid, change all the time, and are capable 
of predicting the evolution of the relevant scenarios and of adjusting to the 
ever-changing market requirements. Therefore, design can play a crucial role 
in the development of a territory, offering solutions for the growing demand 
of competitiveness in the manufacturing sector. Design is confronted with 
the “environment” in which it operates and with its territorial, social and 
economic characteristics; it affects the sphere of ethical and social values 
and highlights those aspects that help build a production identity and a 
“know-how of excellence” in a specific place. Excellence is found in 
production areas where complex know-how, skills and competences passed 
on across generations, converge to characterize the identity of a territory.  

 Closely linked to products of excellence is the concept of production 
landscape, which brings to light the relationship between man, the landscape 
and production quality. 
In contexts like these, with an indissoluble bond between production and 
place, by acting in different areas design can  introduce strategies fostering 
“excellence”, and start up processes of sharing and social cooperation. By 
establishing relationships between businesses, distribution networks and 
consumers, it establishes “network businesses” and creates new products and 
services.
 Therefore the design project has several fields of application and acts at 
different levels: from the material or immaterial product to the system of 
products, to the production processes and up to the physical and social 
environments where these projects materialise. To this end, the project 
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actions aim at enhancing resources and building complex relationship 
systems involving the social networks. 
 The implementation of strategies aimed at developing products and 
services associated to actions that involve Communities makes it possible to 
experiment innovative and sustainable development and consumption 
models marked by an active social participation. In this framework, project 
actions are supported by the so-called collective intelligence, which is made 
up of the partner institutions, the media partners and the business partners. 
The spreading of sustainable project technologies and of green consumering 
logics contribute to the development of new products, that evolve according 
to the user’s needs and lead to the establishment of a sustainable demand.  

Through diversified actions design can, therefore, build business and 
community networks, start up processes to enhance local economies and 
experiment with new types of products, as shown in the case study below.  

3 Design and Strategy of product enhancement  
3.1 Case study: “Yellow Thinking” 

The case under study concerns the enhancement of a local Amalfi Coast 
product, the so-called “sfusato” lemon, by means of a series of actions. The 
first one is the promotion of a local development strategy aiming at 
enhancing existing resources. The second one analyses the consumption 
project, with new scenarios based on the experience of customers who 
become part of the product-system as “silent designers”. The third action 
concerns innovation of the product focusing on the product-system as a 
whole, with the creation of the “Yellow Thinking” brand and products; 
finally, the design of the distribution network that best matches today’s 
consumption patterns.  

The aim is to revitalize a quality product, the Amalfi Coast lemon, which 
was granted the Protected Geographical Indication (PGI) status by the 
European Community in 2001; this product holds an economic and historical 
value; it has been grown in the area since the 11th century, when it was 
imported by the Arabs. The terraced farmlands where the lemon is grown are 
proof of the farmers’ ability to turn a wild territory into a place of excellence 
production, which becomes a production landscape with an aesthetic and 
cultural value.

3.1.1 The product-system  

Over the years excellence products have lost their attractiveness; the 
reasons for that are to be identified in the growing competition of emerging 
markets, which commercialise lower quality products at lower prices, as well 
as in the lack of a strategy for the enhancement of the “sfusato” lemon. 
University then takes centre stage coming up with a strategy shared with 
local production partners, which is focused on the product-system as a whole, 
bringing about an enhancement that puts together heterogeneous know-how 
and disciplines. In the New Economy products come with a series of services 
that amplify their intrinsic qualities, projecting the products in an 
experiential dimension in which the consumer is directly involved. The 
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direct consequence of that is that consumers take on the role of “silent 
designers”, and influence the very nature of the business, which becomes a 
“network business”; this type of business dramatically changes the 
traditional design competences and is more sensitive to feedback from the 
distribution networks. Together with the web consumer communities, these 
networks provide a direct contact with the consumers, who can clearly 
express their preferences. Hence the idea of innovating the product-system 
of the Amalfi Coast lemon by means of two strategies: one is a business-to-
business marketing strategy targeted to the agri-food processing industry 
(beverages, vegetal conserves, the confectionery industry, etc.), to cosmetic 
and beauty-care industries, pharmaceutical industries and the catering sector; 
the other one is a one-to-one marketing strategy targeted to the “Cultural 
Nomads”, who keep an eye on traditions and another on new trends – 
gourmets and cuisine lovers, consumers looking for excellence products easy 
to use and to store.  
 The establishment of the product-system is therefore based on a short-, 
medium- and long-term strategy whose main actions concern: the branding, 
the launch of the “Yellow Thinking product” brand and the creation of a 
virtual community; working out co-business and co-branding strategies; 
Direct marketing and the ensuing distribution of “Yellow Thinking” 
products in supermarket corners and dedicated spaces. The current phase of 
the “Yellow Thinking” brand is focused on the conception and design of a 
line of kitchen and beauty care products. The conception of this line of 
products is mainly based on environmental sustainability criteria and on the 
use of production waste. Lemon leaves and peels become the raw material 
for products that reinterpret local usages and traditions and have become a 
brand-new range of industrial products. Among these products the most 
outstanding are: “The sheets of leaves”: this product is obtained by 
processing lemon leaves with the techniques used for manufacturing the 
typical Amalfi paper. The result are sheets in which one can put food to be 
cooked or to be stored. The sheets are rolled up in aluminium packagings, 
sealed by a strap with an account code printed on it, which can be used to log 
in and register to the Yellow Thinking community, where one can exchange 
recipes, advice and information. “Lemon spoon”: the leaves are crushed to 
fibres and can be used to charge a polymer, in this case the mater-bi, which 
is then used to make spoons and other objects that will have a pleasant 
lemon flavour. “Lemon gel”: it is a gel that serves the need to preserve the 
precious lemon juice as long as possible. This product is targeted to the 
gastronomic and beauty care sectors. The gel is sold in a anti-acid steel stick. 
“Lemon tape”: it is a product for cafeterias, a water-soluble gel containing 
the grated lemon peel in suspension. In steel packagings, the tape is rolled up 
inside.
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Figure 1: Project’s images: “Lemon Tape”,  “Sheets of leaves” and “Lemon 
gel”.

4 General conclusions 
The design project for made in Italy excellence calls for a change in the 

traditional way design approaches a product as well as a greater integration 
of the disciplines that are part of it. The experiments made and mentioned 
above show that the connection between excellence products and the quality 
of the production landscapes that generated them seems to be particularly 
significant. It is the awareness of this relationship that inspired the above-
mentioned experiments, in which both producers and consumers took part in 
a project that goes beyond the concept of product.  
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1 Introduction 
 
The paper is about the sustainable valorisation of the resources of the 

Ragusa area. This area is located in the south-east side of Sicily. This 
territory is an area protected by the UNESCO where eight cities are together 
in order to valorise the territory. The eight towns in south-eastern Sicily: 
Caltagirone, Militello Val di Catania, Catania, Modica, Noto, Palazzolo, 
Ragusa and Scicli. This group of towns in south-eastern Sicily provides 
testimony of Baroque art and architecture. 

The paper investigates the territory surrounding Ragusa, to create a 
relationship between the culture and the agro-food resources. 

A development process that will be identified in restricted areas and that 
for its typicalness cannot be found in any other place. 

In particular it will be explored, the available strategies and the actions 
between the research and didactic activities of the University trough design, 
creating synergies between the many actors and sectors of the agro-food 
production in order to promote: the sustainable increase of the value of the 
territory resources  and on responsible consumption. 

The analysis of the research regards the following points: 
• local economy and local culture and the value of the quality and  

        production; 
• the sustainability gains of the localised  approach; 
• the design and the development of sustainable products as a chances of  

        development for enterprises and Sicilian territory; 
• new concepts of sustainable products trough workshops and with the  

        involvement of the enterprises; 
• synergy among the institutions, enterprises and University 
The aim this work is that of telling, through real experiences the main 

agro food lines, and how design related to the typical local resources.The 
paper will be focused to develop specific actions for some typical products 
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of the Ragusa territory as the Cerasuolo wine DOC and DOCG, Oil DOP 
Iblei Mountains, Ragusano Cheese DOP, Chocolate of Modica for which it 
is pending the IGP mark. 

2 Global and local food 
Global food eliminate biodiversity from farmland, and lead to soil 

erosion and eutrophication of waterways. It demands centralised collection 
of quantities of single crops, leading to the creation of huge monocultures. 
Monocultures require massive inputs of pesticides, herbicides and chemical 
fertilisers. Global food is destined for distant markets, making food transport 
a major contributor to fossil fuel use, pollution, and greenhouse gas 
emissions. Global food is also very costly a portion of what we pay for 
global food comes to fund research into pesticides and biotech, to subsidise 
the transport, communications and energy infrastructures the system requires. 
Global food produced, distributed and consumed is unsustainable and 
contributing to unsustainable economy and environmental damage. The 
global food economy is reliant upon non-renewable resources. This cannot 
be maintained indefinitely without experiencing a decline in the quality and 
quantity of services. The contemporary food system is unsustainable and if 
current trends continue our food supplies will become even less sustainable. 
The basic challenge for a more sustainable agriculture is to make best use of 
available natural and social resources. 

3 Sustainable solutions 

3.1 Relationship among territory,  Local food and design  
It is necessary to establish a relationship between local food, local 

territory and design in order to identify new opportunities for sustainable 
solutions. The relationship design-environment in a territory, increase the 
value of the local resources trough the highlight of its resources. In fact, a 
method to obtain a sustainable development should consider the local 
resources and should create an interaction between the small scale 
economies that are present in the territory. With these premises the research 
activity born to increase the value and reorganize the productive potential 
towards a sustainable development. The relationship between a local food 
production and territory is characterized by  its climatic conditions and 
represent a cultural and social expression of a centre of population, a sign of 
local traditions which are related to the population history, its costumes and 
rituals. Local food production is synonymous of quality, traceability, 
typicality and it represents the value of the local tradition, through which it is 
possible to discover the territorial local identities. Local food products are 
considered as resources, describe the territory richness and therefore 
reinforcing the community identity. These local values embedded in food 
products need to be correctly communicated to consumers. 

Design is as a discipline that facilitates a strategy for improving the value 
of a production and the territory. 
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3.2 Local food system: environmental and economic 
impacts

There is a strong sociocultural dimension to the associations between 
food and territory and the typicity is influenced of human activity, by 
cultural traditions and practices. So, typical local foods are part of the 
cultural heritage of an area. Typical products are considered to be those 
which participate in short supply chains and localised exchange networks: 
they represent the output of local resources made available for local 
consumption. The local food resources are considered territory medium, tied 
to the belonging place to the social and cultural system they represent 
vehicles of the local identity, involving several  actors and companies. 
Therefore, the resources local food are elements through which it is possible 
to faster economic, social and environmental development process. 
Promotion of local food can be justified both with environmental and 
economic benefits, which however, are small in comparison to the regional 
economy or to the overall environmental impact  

 of human activity. Design can represent an innovation factor on the 
territory and on the individual activities. 

 Therefore local food it creates the relationship between: product and 
territory typical productions and of quality. 

3.3 Local food and territory
In the territory the attention is turned in the mix of natural, historical, 

cultural,  traditions and productive elements, of the local community, that 
they define the local identity and territorial area  

3.4 The benefits of local food
Local food is usually far fresher  and therefore more nutritious. It also 

needs fewer preservatives or other additives. Farmers can grow varieties that 
are best suited to local climate and soils. Food security would increase if 
people depended more on local foods. When we buy local food, we can 
actually pay less because we are not paying for excessive transport, 
packaging and chemical additives. Consumers have the opportunity to 
communicate directly with the food producer and state their preferences and 
farmers get valuable feedback.. The archetype product of a local food system 
is fresh food cultivated on nearby farms and sold at farmers' markets and in 
local shops. Local food is simply food produced for local and regional 
consumption. For this reason, “food miles” are relatively small, which 
greatly reduces fossil fuel use and pollution. There are other environmental 
benefits. Moreover, local markets give farmers an incentive to diversify, 
which creates many niches on the farm for wild plant and animal species to 
occupy. Diversification also lends itself to organic methods, since crops are 
far less susceptible to pest infestations. Local food systems have economic 
benefits, since most of the money spent on food goes to the farmer.  

Small diversified farms can help reinvigorate entire rural economies, 
since they employ far more people per acre than large monocultures.  

Consumers can make a big difference by buying local, seasonal food, or 
buying fair trade products, asking retailers whether they have a sustainable 
purchasing policy, setting up or joining a community supported agriculture 
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scheme, and asking government for clearer origin labelling on food. Of 
course, not all food is available locally and some produce cannot be grown 
in the UK, such as tea and coffee. 

Therefore, the local food benefit can be reassumed: 
• environmental benefits through more sustainable production systems  

         and reduced transport externalities; 
• economic benefits  for farmers and more financial contributions to  

         local economies; 
• social benefits  and connection between consumers and producer 

3.5 Economic and social benefits 
The economic and social benefits of selling products locally include the 

following:
• sales direct to the consumer (e.g. through farm shops, or farmers’  

        markets) ; 
• money is more likely to remain in the local  economy and there is some  

         indication that the local food sector employs a greater number of  
         people on average than the conventional agriculture sector. 

• local food culture can help promote tourism and re-connect consumers  
         with the origin of food; 

• reductions in “food miles” and of packaging; more environmentally  
        friendly farming methods; 

• Food traceability is improved 
• the local economy is stimulated by consumers supporting local   

        business 

3.6 Local Food and  quality 

3.6.1 Typical productions  

A product is typical if it is connected to following a local community and  
     it possesses at least one of the two characteristics:  

typical raw materials;  
typical working process 
The guarantee of the quality of the typical product constitutes the line of  

     approach for a valorisation. The guarantee of the quality must be  
     extended to: 

• all the cycle and to comprise the raw materials used; 
• the process of transformation; 
• the guarantee of the production place. 
This is the function acquitted from disciplinary of production, 

communicated through a brand and guaranteed from the protection 
consortium 

3.6.2 Quality Food

Local products can be preserved with certified and protected by national 
and/or EU norms in order to preserve and authenticate traditional local. The 
purpose of the Quality Food is to encourage product and production process 
innovation, respecting the parameters of economic, environmental and social 
sustainability. Also, include relationships between businesses throughout the 
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supply chain, research and service sectors the optimization of the 
relationship between local products and the local community. 

3.6.3 Certified Products 

In 1992, European Union created systems known as Protected 
Designation of origin (POD) and Protected Geographical  indications (PGI) 
to promote and protect foodstuffs. These systems are needed because when a 
food product acquires a reputation beyond national borders, there could be 
an other product which pass as the genuine article and have the same name. 

This it discourages producers. So European Union has developed these 
systems to protect product names and imitation to help consumers by giving 
them information and the characteristics of the product. 

PDO means the product is produced and prepared within the specified 
geographical area and  the characteristics of the product are due to that area. 
PGI means the product is produced and prepared in the geographical area, 
and the quality, characteristics of the product are attributable to that area. 
The CGDO (Controlled and Guaranteed Designation of Origin) is assigned 
to CDO wines with a particular quality value. These wines are submitted to 
stricter controls, must be marketed in container with capacity lower than five 
litres of the Country which gives the guarantee of the origin, of the quality. 
Some Sicilian products have already been granted DOP (Protected 
Designation of Origin) and IGP (Protected Geographical Indication) status.  

3.7 Different types of ‘community food initiatives’ 
Community Supported Agriculture (CSA) 
The basic model is simple: consumers pay growers for a share of the total 

farm produce, and growers provide a weekly share of food of a guaranteed 
quality and quantity. CSAs also encourage social responsibility, increase 
understanding of farming amongst consumers. 

Box schemes 
Food box systems provide members with a weekly box of seasonal 

vegetables and fruit, plus other locally produced food such as honey, 
preserves, bread, eggs and dairy products. The most common and easiest 
system to manage is the standard box system which offers a mix of season 
produce. The boxes are distributed weekly either directly to members or to a 
distribution node. Members can also arrange a roster to pick up the boxes 
directly from the farmer. 

Farmers’ Groups 
This is where farmers come together to supply and market their produce, 

where collective bargaining may bring a better price for their produce. 
Farmers markets  
Fresh food from the local region is sold directly from farmers to the 

consumers. Farmers markets focus on fresh produce, but also include 
cheeses, herbs, honey, breads, eggs, meat, preserves and other value added 
products. Some include local arts and crafts and natural fibre clothing.

Community Gardens 
They provide  food, especially vegetables and fruit, for poorer urban 

groups, and a range of other natural products such as wood, flowers and 
herbs.

Local shop 
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Many local shops will stock local food as this contributes to a sense of 
community, supports the local economy. 

4 Ragusa territory 
Ragusa is one of the most important towns of the Sicilian Baroque 

District, proclaimed by UNESCO as part of the World Heritage. Ragusa area 
is located in the very south-east side of Sicily and is divided in two distinct 
areas: Ragusa Ibla (lower side) and Ragusa (upper side). 

The province of Ragusa has a mainly mountainous territory which is 
almost entirely covered by the Iblean Mountains.The province’s vegetation, 
varying according to the altitude, is largely Mediterranean. The 
Mediterranean climate is characterized by cold winters and hot and dry 
summers in the mountainous and inland areas; the coast is more humid.The 
main industrial activities are those involved in processing and marketing the 
agricultural products. Thus, a great number of oil and flour mills, cheese, 
confectionery and wine factories are spread across the entire territory. 

4.1 Typical products of the Ragusa territory 

4.1.1 Wine 

The Cerasuolo di Vittoria DOCG is produced from the vinification of red 
Frappato grapes and was first introduced to the public in 1933 at the first, 
Exhibition-Market of Siena. It takes its name from  color that characterizes 
the wine. It is a superior table wine that can be aged for a considerable time 
of up to 20 years.Cerasuolo di Vittoria received its Denominazione di 
Origine Controllata in 1973 and Denominazione di Origine Controllata e 
Garantita in 2005. The output is sufficient to confirm the ancient enological 
reputation of the area. The Cerasuolo di Vittoria is a red table wine. It is 
obtained from grapes deriving from Frappato vines and Nero. Place of 
production includes the entire area of the province of Ragusa and the 
districts of Vittoria, Acate, Chiaramonte Gulfi, Comiso, Santa Croce 
Camerina in the province of Ragusa; in the province of Caltanissetta it 
includes the districts of Butera, Gela, Mazzarino, Niscemi, Riesi and parts of 
the areas of Caltagirone, Licodia Eubea and Mazzarrone in the province of 
Catania.

4.1.2 Oil

The Consortium DOP Monti Iblei protects and safeguards the quality of 
the extra-virgin olive oil procudes in the area of the Iblei Mountains in the 
South-East Region of Sicily. Medium flavoured fruity olive oils, dark green-
golden coloured, bitter and spicy flavoured olive oil, herbs, artichokes, green 
tomato flavoured 

Monti Iblei area, the cultivation of the olive goes back to the times of 
Magna Grecia. There are historical references from later ages, notably the 
testimony offered by the " Indeed, olive oil was so precious in this area that 
it was even used by families as a form of currency for livestock trading or 
the purchase of other rare commodities. Olio Extravergine d'oliva Monti 
Iblei has a maximum acidity of 0.65 percent. It is green in colour, has a 
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medium fruity scent and a fruity taste. Olive-growing is a very important 
economic activity in this area. The major variety used is known variously as 
the Tonda Iblea, Cetrala, Prunara, Abbunara or Tunna and it makes a good 
table olive as well. The Iblei mountains cause a notable discrepancy between 
daytime and night-time temperatures, a phenomenon which intensifies the 
peculiar properties of local agricultural produce. The production zone is 
located in the provinces of Syracuse, Ragusa and Catania and divided into 
eight subsections in each of which the diverse varieties compete against each 
other.

4.1.3 Cheese

Ragusano cheese, presidia Slow food, it is a remarkable example of the 
preservation of a cheese making tradition. The result is a strong, savory 
flavored hard cheese that can be eaten young and smooth or aged and 
granular. This cheese is produced only within certain officially recognized 
production zones, using milk collected in the same area. Produced in the 
entire area of the Communes of: Acate, Chiaramonte Gulfi, Comiso, 
Girratana, Ispica, Modica, Monterosso Almo, Pozzallo, Ragusa, Santa Croce 
Camerina, Sicily and Vitttoria in the province of Ragusa, and the Communes 
of Noto, Palazzolo Acreide and Rosolini in the Province of Siracusa defining 
an area with particular environmental characteristics.Cheese from whole 
cows' milk, it has a block shape and a square cross-section, with rounded 
corners. The external colour is a straw to golden yellow, tending towards 
brown with further ageing 

.4.1.3.1 Presidia slow food 

the presidia brought together local craftsmen and producers working, in 
the traditional way. the presidia that guaranteed the authenticity of their 
product and assured customers that they were being produced in ecological 
and sustainable ways 

.4.1.3.2 The Role of Slow Food 

Slow Food’s involvement with the presidia includes a spectrum of 
activities: assistance in formation, communications, collaboration with the 
Slow Food Press Office, internet presence, participation in national and 
international fairs, and presentation of products to commercial contacts. The 
Slow Food organization can offer a wealth of resources to the presidia 
through the association’s network of food experts.  

.4.1.3.3 Consortium Corfilac 

Corfilac, is a Dairy Research Center founded in 1996 in Ragusa . It is a 
publicly governed in joint collaboration with the University of Catania. The 
Consortium study of traditional Sicilian dairy products and towards the 
methods of small and medium traditional cheese-makers. Corfilac chooses to 
bet on the traditional Sicilian dairy products that are produced in their 
environment and in a social, historical, and cultural context. Corfilac' 
research strategy is to develop experimental protocols that study the specific 
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quality of traditional production systems to strengthen the importance of 
tradition, biodiversity and respect of nature. Biodiversity factors studied 
within the three main research themes of Corfilac:  

• healthy properties of dairy products; 
• food safety and traditional production systems of historic Sicilian  

        cheeses; 
• aromatic and sensorial profile of traditional cheeses. 
Corfilac has organized the Mediterranean Institute of Culinary Art of 

Sicily, “MICAS”, and starting collaborations with Universities and research 
centres in the Mediterranean area, hoping to become a “cultural lab” for their 
development. 

4.1.4 Chocolate

The Sicilian food is well-known for numerous unique specialties, for its 
large use of important agricultural typical products like other traditional 
products like D.O.P. extra-vergine olive oils, D.O.C. wines and The 
Modican Chocolate is one of the best appreciated products of the Sicilian 
pastry. It has a rectangular shape, 15cm long, and can be divided into four 
smaller bars. It is prepared according to a traditional recipe dating back to 
the Aztec ancient civilization and handed down to us by the Spanish. The 
production is made by hand and with low temperatures, this avoid the loss of 
nutritive substances. In this chocolate it is possible to distinguish the three 
elements that composes the product: cacao, sugar and spices. without added 
fats or emulsifiers. In 2003, the Consortium for the Protection of Handmade 
Chocolate of Modica (CTCM) was created. Composed of twenty local 
producer, to establish production rules and regolations, to earn recognition 
from the PGI (Protected Geographical Indication), and to protect and 
promote this product. 

5 Design and territory 
Design can contribute to the valorisation and preservation of local food 

resources because can support products and promote a culture to protect 
local resources. In fact design actions are associated to identifying and 
promote a culture to protect local resources as party of territorial identity and 
approach is oriented to: 

• promotion of a protect local resources as part of the territorial identity; 
• definition of product quality criteria and the diffusion of design culture; 
• support for adopting and respecting rules related to a coordinated  

        image identity; 
• natural methods and conditions of cultivation and preservation; 
• safeguarding and enhancing the local identity of products;  
• promoting  the quality of products.  
Furthermore, designers can contribute to the diffusion of values related to 

environmental sustainability and cultural valorisation. Design  can also plan 
the development of other products and services related to the original 
resource, In consequence, it can contribute to the economic and social wealth 
of local communities. 
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6 Research activity 
The project’s objective is to develop a Supply Chain model that is 

sustainable. The model therefore has to incorporate a vehicle by which 
producers can submit possible tenders. The plan is to deliver these objectives 
through a work programme that includes research,  workshop and 
collaboration with local actors. 

  The work plan Includes the creation of a Distribution Strategy by: 
• exploring with local distributors how a viable and efficient distribution  

         network;  
• the model will be of interest to producers and producer groups;  
• increase tenders from small and local producers; 
• offer high quality fresh foods directly from the producer. 

.The research activity born to increase the value and reorganize the 
productive potential towards a sustainable development.  

The analysis of the research regards the following points: 
• increase the value of the quality and production; 
• to educate the public and above all young people about local food; 
• to stimulate demand for local food; 
• to promote local food initiatives. 
In order to develop to this programme we propose: 

 educating the public and stimulating demand 
• consumers need to be educated about the value of local food; 
• action should be taken in schools to promote the topic – for example  

        through school talks,  
to promote local food initiatives 
• promotion of regional networking between those involved in working  

        on local food initiatives. 

The research highlighted: 
• the design and the development of sustainable products as a chances of  

        development for enterprises and Sicilian territory; 
• new concepts of sustainable products trough workshops and with the  

         involvement of the enterprises 
• synergy among the institutions, enterprises and University 
The research based on the relation between food and design culture  

      workshop is organized in two sections: workshop and new lifestyles  
      ideas. 

6.1 Workshop 
The topic is the promotion, the sustainable  valorisation of the resources 

of the territory, creating synergies between the institutions, the various actors 
and fields of the Sicilian production, with reference to new modalities of 
presentation of the local food of the Ragusano, like emblematic of the  
Sicilian tradition. 

The workshop has proposed  to developed: 
• new packaging of  the local  food  Ragusano 
• the planning of objects (glass, knife and accessories, ecc). for the 

presentation and the consumption of the typical products of the province  



 C.Anna Catania

Ragusana The participants have developed a new concept of product, that 
she values the characteristics of the same products, and of it they exalt the 
engagement of the producers for the respect towards the atmosphere. 

At the end the projects propose new way to taste, exhibit and package the 
traditional Modica chocolate, Cerasuolo wine DOC e DOCG, Olio DOP  
Iblei Mountains, Ragusano cheese DOP. The new package increase the value 
and highlight the organoleptic characteristics, as a sustainable resource of the 
territory, augmenting the sensibility to the environment by using a 
biodegradable and recyclable material as the cardboard.  

6.2 Local snack 
The following stage is alternative food systems because it suggests the 

possibility of an alternative sustainable in school food. 
Actually the student consume food industry to strategically place vending 

machines into schools. These eating habits have been developed through the 
use of flavour enhancers and chemical additives and are more calorically 
dense, higher in fat and salt. Alternative food systems are offered as the 
antithesis to the conventional food system within local economies and local 
food identities are an important component of alternative food systems. This 
stage is the spread of sustainable life, on uses of the local resources. This 
because it is enough to use the redesign in order to reduce the number of  
materials. In Local snack we propose a snack with local agro food in place of 
snack food of the automatic machine. New snack  therefore represents a 
genuine opportunity to re-diversify food industry.  

The local snack has been designed to improve the health and nutrition of 
student and increase the use of fresh, organic and local ingredients. To 
develop supply chains for snack to be used in the school service snack meet 
the following aims: 
     increase tenders from small and local producers 

increase consumption of healthy and nutritious food 
reduce environmental impacts of production and supply 

6.3 The benefit local snack 
The local snack has been designed to improve the health and nutrition of 

school meals and increase the use of fresh, organic and local ingredients and 
to create a more supportive and positive “food culture”. 

We know that kids are suffering from poor health due to overweight and 
obesity at staggering rates. It is important for a long and healthy life, offer 
them not only junk food in the cafeteria vending machines. The presence of 
vending machines in schools is significant and high schools,  middle schools, 
and elementary schools have vending machines that carry products such as 
soda and snacks that have minimal nutritional value.  

So we make healthy choices, and the best way to do it is to make these 
new snacks available in the school setting the schools that want to offer 
healthier alternatives for their kids like chocolate, milk, and other local food. 
This new style of life involves of the benefits;  

• to increase tenders from small and local producers; 
• to increase consumption of healthy and nutritious food; 
• to reduce environmental impacts of production and supply; 
• to increase demand for organic food; 



Conclusions

• to support the rural economy, reduce "food miles" and packaging;  
  • to improve our children's eating habits 

7 Overall conclusion 
In this search the design has turned the attention towards the local 

dimension, proposing sustainable styles of life with a use reasoned of the 
resources. A research line where the project is proposing that small and 
medium sized, local and regional food producers can supply ingredients for 
school catering units through a Supply Chain in which: 

• producers within a food category work together to provide quantity and  
       continuity of supply; 

•offer high quality fresh foods directly from the producer; 
• improve the competitiveness of small and medium sized producers; 
• encourage pilot projects with selected schools. 
Moreover in this research emerges a design capable to create 

relationships between the different productive sectors and the different social 
actors, to promote new and more sustainable way of life, producing new life 
style. A research line that put together products, services, events and a social 
participation with interactions and synergies of actors that operates in the 
Sicilian territory. 
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Chapter 17 Development of European Competences
for Sustainability: Vocational Training in
the Sector of Food and Nutrition 

The project eukona - Curricula and teaching/learning material for vocational 
education  

Holger Rohn, Ernst Tiemeyer, Carolin Baedeker, Anna Bliesner 

1 eukona – background and main project information  
This paper will deal with the lessons learnt from the EU projects in food 

sector kompakt (“Sustainability skills in small and medium sized 
enterprises”, EQUAL, 2002-05, www.kompakt.net) and focus on first results 
from the ongoing project eukona (Leonardo, 2007-09, www.eukona.net). 
The project eukona (abbreviation for the german title: Europäische 
Kompetenzentwicklung zum Nachhaltigen Wirtschaften1) was developed by 
the Ministry for School and Further Education North Rhine-Westphalia 
(MSW) and Trifolium. Thirteen partners from five countries work on the 
two years lasting project until 2009.  

A main driver of Sustainable Development are organisations which are 
able to commit themselves to sustainability and balance ecologic, social and 
economic aspects with regard to their actions and decisions in every-day-
business. Therefore, the development of competences for sustainability is 
needed in initial vocational education as well as in further training to enable 
the entrepreneurs and employees in their decisions and working areas. One 
rather important sector for influencing sustainable production and 
consumption in quantity and quality is food/nutrition. The objectives of the 
project are the pilot testing of new learning concepts and the support and 
training of teachers, trainers and instructors to enhance the quality in 
European vocational training systems in terms of sustainability. In its pilot 
phase, the project will focus on the field of food and nutrition. The main 
target groups of eukona are teachers, trainers and students in initial 
vocational education as well as in further training. 

One main basic question, the project faced up to at the beginning is: 
What kind of competences have to be developed to enable employees to act 
in a sustainable way? It was needed to consider, that not only doing things 
efficiently but also doing things in the right way – effectively in a 
sustainable way – means a great challenge regarding to the development of 

 
1  eukona has been carried out within the framework of the LEONARDO DA VINCI 

programme. LEONARDO DA VINCI is an EU-funded vocational training programme 
which fosters mobility across borders and innovation in the field of vocational training. 
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curricula and didactic concepts. Resulting from this question, the main 
targets of the project are to 

identify sustainability competences which are linked to an 
international competence definition for apprentices, students, 
specialists and  executive stuff  
promote qualification of teachers and trainers to enhance the 
quality in european vocational training systems in terms of 
sustainability
develop curricula for integrated education for sustainability 
develop new learning concepts and innovative learning media 
design teaching and learning arrangements for initial 
vocational education and further training 

These targets are to attain in all areas of education: vocational and further 
education as well as management training. Therefore, the project partners 
focus in a second step on the pilot testing of the designed products and the 
transfer of the projects outcomes for specific target groups in Europe. The 
main groups adressed for the transfer of the curricula for specific target 
groups, prototypic learning/ teaching arrangement concepts and qualification 
material for teachers/trainers are educational institutions and organisations. 
These products are also the main subjects of eukona evaluation. 

The project partners of eukona are: 

Ministry for School and Further Education 
North Rhine-Westphalia, Germany 

Wuppertal Institute for Climate, 
Environment and Energy gGmbH,  
Germany 

Trifolium – Beratungsgesellschaft  
mbH, Friedberg, Germany 

Berufskolleg Elberfeld, Wuppertal,  
Germany 

Berufskolleg Glockenspitz, Krefeld, 
Germany 

Hansa Berufskolleg, Unna, Germany 

Karl-Schiller-Berufskolleg,Dortmund, 
Germany 

DEHOGA Nordrhein e.V., Düsseldorf, 
Germany  

Factor 10 Institute Austria, Vienna 

Austrian Business Academy  
for Sustainable Development (ASD), 
Vienna

Asocionción National de Fabricantes de  
Conservas de Pescados Y Mariscos 
(Anfaco), Vigo, Spain 

Salpaus Further Education, Lahti, Finland 

Csongrád megyei Kereskeldelmi és  
Iparkamara (Chamber of Commerce 
and Industry Csongrád Country – 
Hungary) 

The sector of food/nutrition was choosen as activity field of research on 
the one hand because of the results of the kompakt project which beside 
others showed a great need in vocational education and for further education 
in the different professions in food and nutrition branch. On the other hand, 
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because of the high relevance of the field of demand of food and nutrition 
(second after building and housing) in case of resource consumption. 
Exemplarily, the eukona project has a focus in Germany on the vocational 
education of professions in catering and hotel industry as well as professions 
in retail industry. Furthermore eukona considers the further education of 
business economists. As a producer of food and consumer of stuff, students 
can experience challenges and possibilities of a sustainable development in 
their working environment concerning social, economic and ecologic issues. 

2 eukona on it´s way – integrated approach and first 
results  

The main idea of the project is to develop strategies and concrete material to 
help to close the gap between the lack of knowledge about sustainability in 
vocational education in the sector of food and nutrition. To find integrated 
sustainable solutions it is needed to take social, economic and ecological 
aspects along the whole value chain (from extraction of the raw material, 
production, trade, consumption until recycling/waste disposal) into account. 
This basic approach of the whole value chain needs to be considered in the 
various sub-branches of the food and nutrition branch (e.g. diary, bakery, 
beverages, meat, fruits and vegetables, sweets, fish) as well as in the various 
fields of professions and levels of vocational education directly or indirectly 
connected to the value chains. To be able to deal with this rather great 
challenge, the eukona team decided to concentrate on exemplary fields of 
professions and sub-branches and later on to generalize the results and 
experiences for further target groups. These professions are possible to 
locate on different levels of the value chain and from this starting point 
sustainability aspects will be integrated both upstream and downstream for 
the target groups. The partner structure with different cultural and 
professional and institutional background reflects the required competences 
for the projects approach. 

The following figure 1 is pointing out the three educational dimensions 
the project eukona is focussing on. Due to the different partners, eukona is 
able to deal with various fields of profession. 

Figure 1: Learning/teaching material for the phased supply chain of 
food/nutrition (own source) 



Rohn, Tiemeyer, Baedeker, Bliesner 

Figure 1 shows the integrated approach of eukona. Starting from the 
supply chain of food/nutrition, different levels of education are focussed: 
from vocational education to further education and to management training. 
Developing curricula and teaching/learning material, every project partner 
orientates on its specific level of education and the corresponding target 
group(s). Although the approaches are working simultaneous, national and 
international exchange of information and material happens at the same time. 
Completed concepts and teaching/learning material as well as instruments 
and teaching/learning arrangements get into transnational adaptation and 
transfer.

The Austrian project partners are working on the conception of a suitable 
curriculum for a workshop in management training. The target groups the 
business academy and the factor 10 Institute are focussing on cover the 
hole sector of food/nutrition. Pilot testing and an evaluation of the 
workshops are the next steps in the Austrian work. Even though ANFACO
from Spain aims at management training, too, it´s target group is the 
processing of fish industry. Fishing industry is also the main theme of 
Salpaus – the project partner from Finland - wherefore there will be a co-
operation with the Spanish project. In contrast to the Spanish partners, 
Finland´s main target group is pupils in job training.  

A transfer of learning/teaching material between the Hungarian projects
and the work of the German Berufskollegs is proposed and in process. In 
co-operation with two schools in the sector of food/nutrition, the project 
partners from Hungary analyze the existing curricula for the fields of retail 
industry and catering trade and adapt the structures to the sustainability topic.  

The development of curricula, learning/teaching material and suitable 
learning/teaching arrangements is also the main part of the current work of 
the Berufskollegs of Elberfeld, Dortmund, Krefeld and Unna. The focus of 
the Berufskolleg Elberfeld is the revision of a concept for further training 
(FANWI, Tiemeyer and Wilbers 2006, Tiemeyer 2005), which will be 
adapted for the sector of food/nutrition. FANWI includes a qualification 
concept which focus on the blended-learning idea and aims to the furthering 
of key-competences for sustainability (Landesinstitut für 
Schule/Qualitätsagentur 2005). The existing learning units and modules 
dealing with the different procedures and processes in companies are going 
to be enhanced and adapted for eukona use. The Berufskollegs Unna and 
Dortmund are specialising in the education of traders in retailing with the 
focus on food, whereas the Berufskolleg Krefeld aims at the 
implementation of sustainability in the fields of catering trade, such as the 
education of cookers, hotel managers and restaurant managers. Therefore, 
the Berufskollegs implement the aspect of sustainability into existing 
curricula and develop suitable learning formats, called “learning situations”. 
These formats are orientated on the real actions and operations the learners 
will be confronted with in their daily working life and were documented by 
using a documentation-matrix. How to evaluate the “learning situations” is a 
next step in the work of the German Berufskollegs. 

The Wuppertal Institute for Climate, Environment and Energy is 
mainly focussing on the development of competences and the backup of an 
international competence dimension in the project eukona. To describe and 
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measure the competences for sustainability concerning the different fields of 
profession is a main task of eukona. The identified competences have to be 
in a second step linked to the competence-levels of the European 
Qualifications Framework (EQF, EU 2006). The successful attendance of the 
educational units each project partner is providing leads to the confirmation 
of a certificate that gives information about the sustainability skills of the 
attendee. Due to this step, eukona certificates can be used for international 
transfer.

The Ministry of School and Further Education and Trifolium are 
responsible for overarching tasks such as (international) project co-
ordination, acceleration of transfer and evaluative activities. In addition to 
these steering tasks, they assist and consult in co-operation with the 
Wuppertal Institute for Climate, Environment and Energy the other project 
partners within their intentions.  

Trifolium also is responsible for the collection and edition of instruments 
for sustainability in business matters and the integration of sustainability 
aspects in curricula and training concepts. As first results more than 80 
relevant labels and standards in food and nutrition have been identified, 
clustert and described in a study (Rohn 2007). To cover the different kinds 
of sustainability aspects in the learning and teaching materials a toolbox with 
sustainability instruments is developed. The toolbox (Rohn 2008) consists of 
around 40 different tools, which are practically proved and used from 
companies to improve social, ecological and economic aspects in an 
integrative manner. All of these tools are described in a comparable structure 
and a guidance system helps the user to find out the relevant tool for his or 
her usage. In the next step the results of both studies will be available for 
public use in the web.  

This web activity is a specific working package, which represents the 
configuration and updating of the German information platform for a 
sustainable food industry www.kompaktnet.de. This platform will be 
relaunched in spring 2008 under www.csr-food.com as a German and 
English platform. 

Based on the fact, that using the new approach of sustainability in 
teaching/learning material is linked with difficulties for teachers and trainers, 
Trifolium in co-operation with the Wuppertal Institute and MSW straightens 
on the conception of a “train-the trainer” instrument based format to enable 
the relevant target groups of eukona as well as the involved project partners 
themselves. For internal use these and all other materials are available on an 
internal communication and learning platform (www.bk-moodle.de), which 
allows to realise e-learning modules. In addition to that, the projects results 
are continuously updated on the project website www.eukona.net and are 
also worked up in a medial documentation, so interested educational 
institutions are able to use the information easily.  
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Figure 2: The internal platform moodle and the official website of the 
project

To make public the targets and results of eukona, project flyers were printed 
and send out to the target groups. The developed eukona roll-ups are used in 
presentations, meetings and conferences, to broaden the aims of eukona. 

The following overview resumes the actual working tasks in eukona:  
further development of the internal information platform
moodle
creation of a project participant data file, including references 
concerning relevant journals and newsletters in the sector of 
vocational education, sustainability and food/nutrition
revision and adaptation of the further education concept FANWI
preparation of an internal glossary to define relevant national 
and international terms such as “competence” and “learning 
situations”
adaptation of sustainability-relevant instruments
collection of applicative instruments and material for the 
development of learning/teaching material
development and transfer of curricula
application of the European Qualifications Framework

3 Overall conclusion 
As first important result can be stated, that some implements can be 

described as very applicable for the target of eukona. Labels and standards 
take a leading role for the adaptability and the transferability of content 
concerning sustainability in different professions in the sector of 
food/nutrition. Instruments do likewise, and are particularly suitable to 
realize what sustainable production and consumption is about. Further 
results reached down to the present day are the revised curricula, the 
developed teaching/learning materials and the implementation of the 
learning formats into a documentation matrix. This matrix clearly shows the 
used instruments of sustainability as well as the school subjects and the 
related content, the “learning situations” are linked to. The pilot testing of 
curricula and teaching/learning arrangements for a selected range of 
profession fields in the sector of food/nutrition is the first step of reaching 
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the target to implement sustainable production and consumption in the 
named sector. There had to be a limitation in terms of the included 
professions, the levels of further education (focus on vocational education) 
and the different phases of the supply chain. An all-encompassing spreading 
of realisation for further fields of profession is an important next step. The 
eukona conception is taking a leading role in the sector of food/nutrition and 
has to be adapted and carried further into educational work.  

As a first step to foster this target, eukona will be awarded as “United 
Nations-decade project for education for sustainability”. 
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1 Introduction 
The UEFA EURO 2008™ is to take place between 7 and 29 June 2008 

and bringing the largest European and the world’s third-largest sporting 
event to Austria and Switzerland. An environmental strategy with 
quantifiable indicators was implemented for the first time at a large-scale 
sporting event in the context of the FIFA 2006™ World Cup. The UEFA 
EURO 2008 SA has picked up and has developed further the strategy for the 
soon coming UEFA EURO 2008™.  

The Federal Ministry of Agriculture, Forestry, Environment and Water 
Management has assigned the Austrian Institute of Ecology and the 
company brainbows to prepare, design and promote the implementation of 
the sustainability concept and strategy for the European Football 
Championship UEFA EURO 2008™.  
 

2 Innovation issues 

2.1 Introduction 
The successful FIFA Football World Championship in Germany in 2006 

saw an environmental strategy with quantifiable indicators put into operation 
for the first time at a major sporting event – and the strategy will be further 
developed at UEFA EURO 2008™.  
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The contributing factor and the premise for the success of the project 
were the Cooperation on the one hand between the states Austria and 
Switzerland and the UEFA Organisation EURO 2008 SA and on the other 
hand the collaboration and good team work of different Departments and 
various Ministries in each country (Nohel et al., 2006).  

Recommendations of Austro-Swiss project coordination in cooperation 
with EURO 2008 SA and the eight host cities Basle, Berne, Geneva, 
Innsbruck, Klagenfurt, Salzburg, Vienna and Zurich have been prepared. 
The content of the “sustainability programme” follows the recommendations 
of the sustainability concept and includes the six action fields of sustainable 
consumption environmental management, energy and climate protection, 
mobility, waste/resources, water and regional and organic products and food 
from Austria (Weishäupl et al., 2006). 

Regarding the implementation of the sustainability concept, the Federal 
Ministry of Agriculture, Forestry, Environment and Water will be engaged 
mainly in the action fields’ environment and regional economy. Several 
discussions were led to define responsibilities for the implementation of the 
sustainability projects. In addition, discussions were led with the project 
organisation to realise as many projects as possible in Austria and 
Switzerland. Coordination talks with the official sponsors and potential 
project partners were held. 

2.2 Incremental and radical innovations 

2.2.1 Objectives of the sustainability strategy for UEFA EURO 2008™ 

Austria and Switzerland have developed a joint sustainability strategy for 
UEFA EURO 2008™. The Federal Ministry of Agriculture, Forestry, 
Environment and Water Management has assigned the Austrian Institute of 
Ecology and the company brainbows to promote the implementation of the 
sustainability strategy for the European Football Championship UEFA 
EURO 2008™. The strategy has three main areas of focus: the environment, 
the economy and social aspects/culture. 

Environmental

Economic Social

Figure 1: Sphere of influence of the Austro-Swiss sustainability strategy for 
European Football Championship UEFA EURO 2008™ (Pladerer, 2006) 
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Objectives of the sustainability strategy for UEFA EURO 2008™ (Nohel 
et al., 2006; Weishäupl et al., 2006): 

1. EURO 2008 is to give equal consideration to three basic pillars: 
the environment, social aspects and the economic dimension. By 
so doing, it seeks to set environmental standards for future large-
scale events, with a particular focus on the application of modern 
environmental technologies. 

2. EURO 2008 is to set a clear social focus. It will bring players and 
supporters from different nations together and take an 
unequivocal stance against racism and xenophobia. 

3. EURO 2008 is to bring sport and culture closer together. EURO 
2008 intends to demonstrate that well-prepared large-scale 
sporting events can have a positive impact on the (regional) 
economy: jobs are to be secured by targeted investment in 
infrastructural measures. 

4. EURO 2008 offers tourism an international platform and presents 
position Austria and Switzerland as attractive holiday 
destinations.

2.2.2 Area 1: The environment 

Both in the individual stadia and at all the other events in the two host 
countries, the aims are to improve the environmental situation in four key 
areas – environmental management, energy and climate protection, mobility 
and the utilization of resources and waste. By minimizing the utilization of 
resources and maximizing the application of modern environmental 
technologies, it seeks to achieve a positive ecological balance and set 
benchmarks for future large-scale events. A further objective is to account 
for considerations of climate protection on the basis of a CO2 balance and 
the maximal reduction of further emissions. EURO 2008 is to raise 
awareness for responsible environmental management among the 
stakeholders in their own particular fields of responsibility. Resource 
management is to be projected in a positive light. (Pladerer, 2007, Weishäupl 
et al., 2007) 

2.2.3 Area 2: The economy 

The aim as far as the economy is concerned is to gear the infrastructural 
measures towards long-term and sustainable criteria and to achieve a 
maximal ratio of regional products and services at EURO 2008 events. 
Targeted projects are to generate long-term employment effects which will 
remain sustainable be-yond EURO 2008 (in particular in the fields of 
tourism, logistics, event management and creative industries). The quality 
standards of tourist operators are to be improved by means of targeted 
investment in the run-up to EURO 2008 including the fields of 
environmental standards, energy and eco-labels (Pladerer, 2007, Weishäupl 
et al., 2007). 

2.2.4 Area 3: Social aspects/culture 

In the social and cultural area, EURO 2008 is to send out clear messages 
in support of international understanding and against all forms of racism.  
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A package of measures is envisaged in the field of social integration and 
intercultural relations which is to spill over into the coordination of fan and 
visitor guidance in the context of EURO 2008. Large groups of the 
population will not have direct access to the mega-football event of EURO 
2008 in the stadia. A wide range of events targeting women, children, 
youngsters, families and older persons is therefore to be delivered outside 
the stadia. All EURO 2008 events are to provide barrier-free access to 
visitors with disabilities. Standardized measures will guarantee access for 
people with disabilities and at the same time help break down barriers in 
people’s minds. Moreover, EURO 2008 is to have a sustainable impact on 
football in both host countries and forge momentum in favor of mass 
sports/preventive health care (Pladerer, 2007; Weishäupl, et al., 2007). 

2.2.5 Classification of measures of the “sustainability concept” of the 
Austro-Swiss sustainability strategy for European Football 
Championship UEFA EURO 2008™ 

The content of the “sustainability concept” follows the recommendations 
of the sustainability concept and includes the six action fields  

1. environmental management, 
2. energy and climate protection, 
3. mobility, 
4. waste/resources, 
5. water,
6. regional/organic products and food from Austria.  

Table 1: Classification of measures of the “sustainability concept” of the 
Austro-Swiss sustainability strategy for European Football Championship 

UEFA EURO 2008™ (Pladerer, 2007; Weishäupl et al., 2007) 

Environment Economy Society/Social/Culture 
Mobility/Traffic: large amount of 
public transport at arrival of guests and 
bystanders (train/bus tickets included 
when buying tickets for games, enhance 
regional traffic concepts), Use of 
alternative fuel/traction systems for 
official fleet and buses.  

Energy: supply of stadia and their 
surroundings extensively with renewable 
energy sources. (Electricity, thermal, 
etc...). 

Climate protection: realisation of an 
event without impact on climate change 
by optimisation of energy efficiency 
measures, use of renewable energy 
sources and realisation of climate 
protection projects. 

Optimised waste management in stadia 
and their surroundings, use of reusable 
cup systems for beverages in stadia and 
their surroundings 

Integration of local economy, long-
term revenue, high amount of regional 
products that are implemented in the 
EURO environment, creation of an 
economy-platform. 

Tourism: quality offensive 
(constructional standards, qualified 
workforce, service offers) image build 
up (pro-tourism campaigns: Austria as 
event host) Use of the event for image 
and tourism advertisement (pro-
tourism campaigns).  

Catering: high amount of regional 
and organic-based delicatessen-stores 
from Austria. 

Integration of sponsors and 
merchandising products. 

long term use of EURO 
infrastructure as a long term, cost-
effective event, securing subsequent 
use of stadia and their infrastructure, 
event management know-how 

Consideration of UEFA topics such 
as anti-racism, children of war

integration of cultural events into 
EURO 08 

fair trade aspects 

barrier-free access to all stadia 

Integration of guests, actors and local 
population

effects on soccer itself, youth 
trainees

Voluntary 

concepts/education/occupation 

integration of guests, actors, social 
groups (families, kids, seniors etc.) 
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2.2.6 Approach for the achievement of the objectives for the 
sustainability strategy for UEFA EURO 2008™ 

The following basic services will be supported to achieve the objectives 
for the sustainability strategy for UEFA EURO 2008™: 

1. Creation of a sustainability/environment work group: 
coordination and taking minutes of meetings with players 
regarding sustainability programme with focus on UEFA EURO 
2008™ (4 times a year). 

2. Supporting sustainability subjects on existing internet platforms 
for coordination of preparation works for the UEFA EURO 
2008™.

3. Coordination of contents/projects of the sustainability 
programme with the Federal Ministry of Agriculture, Forestry, 
Environment and Water Management. 

4. Permanent dialogue with host cities, federal states in Austria and 
further relevant players about the project of sustainability for the 
European Football Championship. 

5. Preparation of contents and editorial of an information brochure 
for the sustainability programme in coordination with the 
Austrian Football Association and the coordinator of the Federal 
Ministry.

6. Proposals and preparation for communication measures of the 
Austrian Football Association regarding sustainability 
programme (press conferences, mailings, actions) 

7. Independent communication activities for the sustainability 
programme in coordination with the Austrian Football 
Association and the coordinator of the Federal Ministry of 
Agriculture, Forestry, Environment and Water Management. 

8. Acquisition talks for additional services and preparation of 
project implementation. 

9. Regular interim reports or a final report about status of 
implementation of the sustainability programme. 

2.2.7 Content of the Sustainable Development Charter for UEFA EURO 
2008™

A Sustainable Development Charter has been signed to set new 
environmental, economical and socio-cultural standards for the UEFA 
EURO 2008™. Austria and Switzerland want to make the European Football 
Championship 2008 a future-oriented, sustainable sporting event. They will 
attach particular importance to the environmental, economic, social and 
cultural dimensions of the event. The EURO 2008 can prove that with good 
preparation, large sporting events can boost regional business, have but 
minor consequences for the environment, provide a cultural festival among 
players and fans from various nations and function as a counteraction against 
racism and xenophobia. 
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Table 2: Charter for Sustainability European Football Championship UEFA 
EURO 2008™ (Leuenberger and Pröll, 2007) 

Measures and Projects Description and Details 
Provide environmentally sound 
stadia 

Environmental certification of the stadia and environmental management strategies 
for the fan zones are to ensure that ecological measures are systematically taken into 
account and remain effective after EURO 2008. 

Launch climate-compatible and 
energy-efficient measures 

By enhancing energy efficiency and using renewable sources of energy the reduction 
of CO2 emissions is to be maximised. 

Promote public transport Attractive offers like the combined ticket are to encourage large numbers of visitors 
to use public means of transport for travelling to matches and fan zones. 

Waste prevention Targeted measures like ecologically benign systems to sell beverages are to help 
minimise the volume of waste created and raise the rates of recycling. 

Gain success for economy and 
employment 

EURO 2008 is to create maximum profit for the economies and give fresh impetus to 
the job situation of the two countries. 

Give momentum to tourism The positive reputation of the two tourist countries Austria and Switzerland is to be 
strengthened. 

Investments remain effective 
after EURO 2008 

Newly created infrastructure (for example the stadia or the transport infrastructure) 
are to be available to the population also post-EURO 2008. 

Promote regional, organic and 
fair trade products  

The use of those products is to strengthen regional value-added chains and put 
special emphasis on fair trade. 

Foster international 
understanding by means of fan 
projects 

EURO 2008 is to give clear messages against racism and provide new impetuses to 
professionally organised fan projects. 

Accessibility must be standard For handicapped persons barrier- and obstacle-free access to the stadia is to be 
ensured at all EURO 2008 events. 

Attach importance to youth and 
(football-related) cultural 
events 

Youth, school and cultural projects are to boost the enthusiasm for football, culture 
and sports. 

Be exemplary in the fields of 
prevention and youth protection

Concrete measures of prevention (in particular against alcohol and nicotine abuse) 
are to be taken in the context of UEFA EURO 2008™ 

2.2.8 Implementation of sustainability projects and measures from the 
sustainability strategy for UEFA EURO 2008™ 

Regarding the implementation of the sustainability concept, the Federal 
Ministry of Agriculture, Forestry, Environment and Water will be engaged 
mainly in the action fields’ environment and regional economy. Other 
subjects and projects will be managed by Austrian Football Association, 
Austrian National Tourist Office and the action “2008 – Österreich am Ball”. 

During the preparation period several discussions were led to define 
responsibilities for the implementation of the sustainability projects, mainly 
with Heinz Palme, coordinator of the federation and managing director of 
“2008 – Österreich am Ball”, with Austrian Football Association and UEFA 
EURO 2008™.  

In addition, discussions were led with the project organisation to realise 
as many projects as possible between in Austria and Switzerland. 
Coordination talks with the official sponsors and potential project partners 
were held.

Overview of themes, objectives, measures, indicators and 
responsibilities:

In view of the different bodies responsible for the planning and 
implementation of the measures, a distinction is drawn below between the 
venue areas for which EURO 2008 SA is responsible (i.e. in and around the 
stadia), on the one hand, and public areas (fan zones, fan miles, public 
viewing areas, etc.), on the other. 
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These are the 12 themes: 
1. Environmental management 
2. Energy and climate protection 
3. Transport
4. Resources and waste 
5. Promoting the economy 
6. Tourism 
7. Infrastructures
8. Regional and organic products/fair trade 
9. Fan projects 
10. No barriers or obstacles 
11. Youth and (football) culture 
12. Prevention and youth protection 

Table 3: Overview of themes, objectives, measures, indicators and 
responsibilities in the Austro-Swiss sustainability strategy for UEFA EURO 

2008TM

Theme Objectives Measures Indicators Respons-
ibility of 

01
Environmental 
management 

• To provide 
“environmentally 
friendly 
stadia“ (implementati
on of an 
environmental 
management system)

• To implement an 
environmental 
(management) 
strategy for the fan 
zones, fan miles and 
public viewing areas 

• Environmental 
certification of the 
stadia 

according to a defined 
European and Swiss 

standard 
• Check-list/guidelines 
for environmentally 
friendly organisation 

• No. of stadia 
certified according 
to EMAS, ISO 
14001 or a 
comparable 
standard 

• No. and quality of 
environmental 
strategies 
implemented 

• Individual 
indicators, see 
detailed sections 

• Stadium 
operators 

• Host cities 
• Federal 
government (A)/ 
Confederation 
(CH), federal 
states (A)/ 
cantons (CH) 

• HC 
organisations 

• Private 
organizers + 
contractors 

02
Energy and 
climate 
protection 

• To supply the stadia, 
fan zones, fan miles 
and public viewing 
areas with energy 
from renewable 
resources 

• To ensure maximal 
energy efficiency 

• To ensure maximal 
reduction of CO2 
emissions on the 
basis of a 
coordinated
estimation 

• Electricity supplies 
from renewable 
energies/green power 

• Utilisation of state-of-
the-art cooling and 
heating equipment 

• Use of diesel 
aggregates is to be 
avoided wherever 
possible used; when 
absolutely 
indispensable they are 
to be powered by 
renewable sources of 
energy 

• Ratio of utilised 
renewable energy 
resources 

• Classification of 
appliances 

• Energy 
consumption 

• CO2 balance 

• Stadium 
operators 

• Catering firms 
• HC 
organisations 

• Private 
organizers + 
contractors 
[INFRAS (CH), 
Federal 
Environment 
Agency (A) are 
to draw up a CO2 
balance] 
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Theme Objectives Measures Indicators Respons-
ibility of 

03
Transport  
_ Spectator 
movements: 
stadia (incl. 
departure  
AUT – CH) 

• To reduce traffic-
related 
environmental load  

• A public transport 
utilisation ratio 
above 60 % (long-
distance)/ 80 % 
(local traffic) 
(verification after 
final draw in 
December 2007) 

• A ratio of 
pedestrians and 
cyclists (slow traffic) 
higher than 5 % 

• Combined UEFA 
EURO 2008™ ticket 

• General tickets/travel 
passes for journalists, 
officials and EURO 
2008 SA volunteers 

• Defensive car parking 
facilities

• Petrol saving training 
for drivers 

• Pedestrian boulevard 
• Use of alternative 
transmission 
systems/fuels in the 
official fleet 

• Diesel vehicles fitted 
with particle filters 

• Information 
campaigns to 
encourage foreign 
visitors to use rail and 
bus transport 

• Modal split 
• EURO fleet 
• Certified drivers 
• CO2 emissions 

• UEFA, Federal 
government (A)/ 
Confederation 
(CH), Austrian 
(ÖBB)/Swiss 
Railways (SBB 
CFF FFS) 

• Regional 
transport 
operators 

• Host cities 
• Stadium 
operators 

• Drivers (bus, 
limousines, etc.) 

• Sponsors (e.g. 
Hyundai/Kia) 

_ Spectator 
movements: fan 
zones (host cities 
only) 

• To reduce traffic-
related 
environmental load 

• A public transport 
utilisation ratio 
above 60 % (long-
distance)/ 80 % 
(local traffic) 
(verification after 
final draw in 
December 2007) 

• A ratio of 
pedestrians and 
cyclists (slow traffic) 
higher than 5 % 

• Attractive ticketing 
packages for no 
stadium visitors (fan 
zones) 

• General travel passes 
for officials and 
UEFA EURO 2008™ 
2008 SA volunteers 

• Defensive car parking 
facilities

• Pedestrian boulevard 
• Information 
campaigns to 
encourage foreign 
visitors to use rail and 
bus transport 

• Modal split 
• CO2 emissions 

• UEFA, Federal 
government (A)/ 
Confederation 
(CH), Austrian 
(ÖBB)/Swiss 
Railways (SBB 
CFF FFS) 

• Regional 
transport 
operators 

• Host cities 

04
Resources and 
waste 
_ stadia 

• To guarantee that 
every stadium has a 
strategy for gentle 
resource 
management, waste 
prevention and waste 
volume reduction 

• Returnable beverage 
cups or a similar 
ecological variant 

• “Wrap in“/"Packs ins 
Brot"

• Waste separation 
systems (PET, paper, 
etc)

• Limitation of the 
distribution of 
advertising materials 

• Rain water 
management in the 
stadia 

• Installations to reduce 
water consumption 

• No. of and quality 
of the implemented 
waste management 
strategies 

• Proportion of 
returnable systems 
used for beverages 
(if the returnable 
system proves to be 
the optimal 
ecological solution) 

• Collection and 
recycling ratios 

• Volumes of waste 
• Agreements with 
sponsors 

• Cleanliness in and 
around the stadia 

• Stadium 
operators 

• UEFA EURO 
2008 SA 

• Catering firms 
• Sponsors 



Sustainability strategy UEFA EURO 2008™ 

Theme Objectives Measures Indicators Respons-
ibility of 

_ cities • To ensure that every 
city has a waste 
prevention and waste 
reduction strategy 

• Returnable beverage 
cups or a similar eco 
logical variant 

• “Wrap in“/"Packs ins 
Brot"

• Waste separation 
systems (PET, paper, 
etc)

• Limitation of the 
distribution of 
advertising materials 

• Information campaign 
on waste prevention 
and waste reduction 

• No. of and quality 
of the implemented 
waste management 
strategies 

• Proportion of 
returnable systems 
used for beverages 
(if the returnable 
system proves to be 
the optimal 
ecological solution) 

• Collection and 
recycling ratios 

• Volumes of waste 
• Agreements with 
sponsors 

• Cleanliness in and 
around the fan 
zones

• Host cities 
• UEFA EURO 
2008 SA 

• Catering firms 
• Sponsors 
• Public viewing 
area operators 

05
Promoting the 
economy 

• To ensure that 
UEFA EURO 
2008™ generates 
maximum benefit for 
the economy of 
Austria and 
Switzerland (in 
particular in the field 
of environmental 
engineering) 

• To create 
employment and 
training opportunities 
as a spin-off of 
UEFA EURO 
2008™ 

• Site marketing 
strategy 

• Training and 
deployment of fan 
guides with job 
prospects post- UEFA
EURO 2008™ 

• Environmental 
support to industry 

• Creation of UEFA 
EURO 2008™-
related value added 

• Creation of (short-
and long-term) jobs 

• No. of supported 
firms or projects 

• Federal 
government (A)/ 
Confederation 
(CH), federal 
states (A)/ 
cantons (CH) 

• Host cities 

06
Tourism 

• To strengthen the 
positive image of 
Austria and 
Switzerland as tourist 
countries 

• To encourage EURO 
visitors to stay on in 
the host countries 
(benchmark: EURO 
04 in Portugal) 

• Image and tourism 
campaign 

• Targeted holiday 
packages 

• Service and 
friendliness campaign 

• Promotion of tourist 
operators with eco- or 
sustainability labels 

• No. of overnight 
stays 

• Image values 
• Awareness level 
• No. of tourist 
operators with eco- 
or sustainability 
labels 

• No. of EURO-
specific packages or 
projects 

• Federal 
government (A)/ 
Confederation 
(CH), federal 
states (A)/ 
cantons (CH) 

• Host cities 
• Austrian 
National Tourist 
Office

• Organisations of 
the integrated 
national 
promotion of 
Switzerland 

07
Infrastructure 

• To ensure that the 
newly created 
infrastructure 
remains utilisable 
post- UEFA EURO 
2008™. 

• To guarantee 
comprehensive use 
or adequate re-sizing 
of stadia post- UEFA
EURO 2008™ 

• Multifunctional 
utilisation/re-sizing 
strategy for the stadia 
post- UEFA EURO 
2008™ 

• Targeted integration 
of existing 
infrastructure into 
UEFA EURO 2008™ 
requirements 

• Long-term transport 
infrastructure 
measures (extension 
of the underground 
railway system, urban 
railway stations, 
extension of the 
infrastructure for 
cyclists and 
pedestrians, sign-
posting) 

• Volume of 
investment 

• Post- UEFA EURO 
2008™stadium 
utilisation 

• Post- UEFA EURO 
2008™ 
infrastructure 
utilisations 

• Federal 
government (A)/ 
Confederation 
(CH), federal 
states (A)/ 
cantons (CH) 

• Host cities 
• Stadium 
operators 

• Transport 
operators 
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Theme Objectives Measures Indicators Respons-
ibility of 

08
Regional and 
organic 
products/fair 
trade 

• To promote the use 
of organic and 
regional produce in 
catering 

• To strengthen the 
regional value added 
chain 

• To use fair trade 
products in certain 
product categories 

• Consideration of this 
aspect in the tender 
procedures and 
voluntary 
commitments made by 
caterers 

• Labelling and 
promotion of regional, 
organic and fair trade 
products 

• Use of fair trade 
products for coffee, 
sports articles, 
merchandising, floral 
decoration 

• Proportion of 
regional/organic 
products used 
(catering) 

• Proportion of fair 
trade products used 
(catering) 

• UEFA EURO 
2008 SA 

• Catering firms 
• Host cities 
• Marketing 
organisations 

• NGOs 

09
Fan projects 

• UEFA EURO 
2008™ is to send out 
clear messages of 
international 
understanding and 
against all forms of 
racism 

• To establish a pool 
of qualified fan 
guides 

• To build up 
professional fan 
projects for the post-
UEFA EURO 
2008™ period 

• Fan guidance and 
anti-discrimination 
programme 

• Fan embassies 
• Fan guides 
• Youth and amateur 
football tournaments 

• Recruitment and 
training of 
professional fan 
guides to ensure 
trouble-free matches 

• No. of fan 
embassies and 
visitors reached 

• No. of fan guides 
• Gender mix 
(female ratio in the 
stadia/fan zones 

• UEFA, FARE, 
FSI

• Federal 
government (A)/ 
Confederation 
(CH), federal 
states (A), 
administrative 
bodies, host cities

• Fairplay, vidc, 
streetfootball-
world 

• Österreich am 
Ball

• Austrian 
(ÖFB)/Swiss
(SFV, ASF) 
Football 
Association 

• Private 
initiatives 
(associations) 

10
No barriers or 
obstacles 

• To make all UEFA 
EURO 2008™ 
events accessible for 
people with 
disabilities, with no 
barriers or obstacles 

• To allocate 2 seats 
for disabled patrons 
per 1 000 stadium 
spectators 

• To allocate 2 seats 
for disabled patrons 
per 1 000 fan zone 
visitors 

• Barrier- and obstacle-
free stadia, fan zones 
and side events 

• Barrier- and obstacle-
free access to the 
stadia and events 

• Barrier-free stadia 
• No. of seats set 
aside for disabled 
patrons in the stadia 
and fan zones 

• Stadium 
operators 

• Host cities 
• UEFA, Federal 
government (A)/ 
Confederation 
(CH), federal 
states (A),  

• Austrian (ÖFB)/ 
Swiss (SFV, 
ASF) Football 
Association 

• Transport 
operators 

11
Youth and 
(football) culture 

• To implement youth 
and school projects 
in the run-up to 
UEFA EURO 
2008™ 

• To promote football 
and physical exercise 
among youth 

• To promote 
integration and 
international 
understanding by 
means of football 
projects 

• “EURO Schools 
2008“ project 

• National and regional 
school projects 

• Cultural events, 
football- related 
exhibitions 

• No. of participating 
schools and 
children/youngsters 

• No. of (football) 
events 

• No. of cultural 
projects and visitors 

• UEFA 
• Fairplay, vidc, 
streetfootball-
world 

• Austrian 
(ÖFB)/Swiss
(SFV, ASF) 
Football 
Association 

• Federal Office 
for Sport (CH), 
2008 – 
Österreich am 
Ball (A) 
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Theme Objectives Measures Indicators Respons-
ibility of 

12
Prevention and 
youth protection 

• To communicate 
(alcohol and 
nicotine) addiction 
prevention in 
connection with 
UEFA EURO 
2008™ 

• No sale of alcoholic 
beverages or only 
low-alcohol 
beverages on sale 

• Targeted 
communication of 
addiction prevention 
(at events) 

• No alcoholic 
beverages in the stadia

• Low-alcohol 
beverages on sale 
(public viewing areas) 
and sale of a mineral 
water/fruit juice at a 
less expensive price 
than the cheapest 
alcoholic beverage. 

• Smoke-free zones 
• Preventive measures 
against women 
trafficking and forced 
prostitution 

• Documentation of 
applied measures 

• Provision and sale 
of soft drinks and 
low-alcohol 
beverages. 

• Federal 
government (A)/ 
Confederation 
(CH), federal 
states (A), 
/cantons (CH) 

• Stadium 
operators and 
caterers 

• Host cities 

2.2.9 Interim report on the implementation of the sustainability strategy 
in Switzerland for UEFA EURO 2008™ (20.11.2007) 

For the regular national meetings between Austria and Switzerland, the 
sustainability core group will provide interim reports (Federal Office for 
Spatial Development et al., 2007) on the implementation of the sustainability 
strategy. 

Project organisation:
A working party (WP) on sustainability was established to implement the 

sustainability strategy. It is headed by the Federal Office for Spatial 
Development (FOSD) and the Federal Coordination Unit for the Policy of 
Sustainable Development in close cooperation with the Federal Office of the 
Environment (FOE) and the UEFA EURO 2008™ Public Authorities Project 
Organisation (PAPO). The other partners in the sustainability working group 
are the Host Cities, Euro 2008 SA, Perron8 (organiser of the UBS Arenas), 
the Swiss Federal Railways (SBB), the Federal Office of Energy (SFOE) and 
the Bern University Research Institute for Leisure and Tourism. The 
implementation of the sustainability straategy is coordinated within the 
framework of the working group. 

State of play of implementation:
The working party on sustainability met on 19 September 2007 for an 

initial exchange of information on the implementation of the sustainability 
concept. Moreover measures from the sustainability strategies were outlined 
and indicators for measuring the achievement of the goals were established 
and coordinated with Austria. 

The project management contacted the Host Cities, Euro 2008 SA, 
Perron8 and the sub-project head of PAPO to request more detailed 
information about the individual measures. 

On the whole, the implementation of the 59 measures in the sustainability 
concept is going well. About half of the measures have already been 
implemented or their implementation is guaranteed, e.g the "combi-ticket" 
(i.e. match ticket combined with a ticket for all public transport valid for 36 
hours). Further measures are still being clarified by the partners responsible 
and for the most part the chances of their implementation look good. 
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Implementation of individual measures: 
The interim report provides information about major environmental 

measures that are not covered by the other sub-projects of the Public 
Authorities Project Organisation. 

1. Returnable cups:
The results of a study mandated by the Swiss, Austrian and German 
dpeartments of the environment and by several towns has shown that 
returnable cup systems are environmentally clearly superior to 
single-use solutions. The results of the study were presented to the 
Euro 2008 SA on 8 November 2007. (Pladerer et al., 2007 and 
Pladerer et al., 2008) 

2. CO2 balance:
A provisional calculation of CO2 emissions was presented in June 
2007. At the match between Switzerland and Austria of mid-October 
2007 it was agreed that on the basis of the outline information 
available after the Final Draw the calculation would be updated and 
agreed with Austria. 

3. Eco electricity:
The ‚naturemade’ association, together with Swisspower is working 
out offers for certified eco electricity for EURO 2008 SA, the Host 
Cities and Perron8. 

3 Overall conclusion 
The Austrian government will look to promote environmental issues at 

UEFA EURO 2008™ through the 'Environment on the Ball' programme: 
While football will be the main focus, sustainability targets will be 

pursued - ensuring that visitors to Austria and Switzerland and locals will 
also remember the responsible management of natural resources. In addition, 
UEFA EURO 2008™ should be a cultural festival uniting people from 
different nations. 

The objective is to set environmental standards for future large-scale 
events, with a particular focus on the application of modern environmental 
technologies.

UEFA EURO 2008™ is to set a clear social focus. The tournament will 
bring together players and supporters from different nations - and continue a 
long-standing campaign by taking an unequivocal stance against racism and 
xenophobia. The aim of UEFA EURO 2008™ is to bring sport and culture 
closer together. 

The tournament should demonstrate that well-prepared major sporting 
events can have a positive impact on the regional economy. Jobs are to be 
secured by targeted investment in infrastructural measures. UEFA EURO 
2008™ also provides an ideal platform for the tourist industry - and is a 
wonderful opportunity to promote and position Austria and Switzerland as 
attractive holiday destinations. 

This section of the UEFA EURO 2008™ website covers the sustainable 
development strategy implemented for the event. 
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3.1 Evaluation strategy/reporting 
The host countries will conduct an overall evaluation and draw up a 

sustainability report on the implementation of the present sustainability 
strategy. Uniform indicators have accordingly been set in the four core areas 
to facilitate assessment and evaluation of the outcomes at both the local and 
the transnational level in the aftermath of EURO 2008. The verifiable effects 
of the event in Switzerland and Austria are to be documented in order to 
calculate its environmental impacts. This evaluation and reporting process is 
to provide the basis for the implementation of future large-scale sporting 
events in both countries on the basis of the principle of sustainability. 
Moreover, the report will enable UEFA to integrate sustainability aspects 
into future large-scale football events (UEFA EURO 2012, UEFA 
Champions League, and UEFA Cup). 
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1 Introduction 
In the face of continued environmental degradation and the growing 

awareness of astute travellers who care as much about the planet as they do 
about vacation fun, the travel industry has come to realize that they must 
integrate biodiversity conservation to be into every aspect of the business. 
Beginning with an introduction to tourism -- including statistics that reveal 
the industry’s growth trends, particularities and the tremendous economic 
importance it wields -- this paper will discuss the importance, process and 
ramifications of making biodiversity conservation a mainstream aspect of 
tourism planning and implementation. 

 
In this paper, the author, who is director of the Rainforest Alliance’s 

Sustainable Tourism program, examines current strategies and actions for 
mainstreaming biodiversity into tourism, including regional sustainable 
tourism certification networks in the Americas and in Europe and the Tour 
Operators Initiative.  The author describes the joint commitment of the 
Rainforest Alliance, an international conservation organization, with tour 
operators around the world to green the whole tourism supply chain; the use 
of eMarketing and international trade show pavilions as vehicles to gain 
further exposure for tourism best practices; and partnerships -- both public 
and private -- that are utilizing tourism as a conservation tool. 

 
As the fastest growing sector of the industry, nature-based tourism is 

reviewed in depth, with a particular focus on biodiversity “hotspots.”  
Market statistics about consumers’ growing – albeit still passive – stance 
towards responsible tourism will also be discussed. “The Sustainable 
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Production and Consumption of Tourism Services” concludes with final 
statements and recommendations for future actions to minimize tourism’s 
adverse impacts and provide further resources for biodiversity conservation. 

2 The need to mainstream biodiversity conservation 

2.1 Introduction
Tourism ranks among the world’s largest and fastest growing industries. 

If tourism were a country, it would have an economy second only to the 
United States of America (TIES, 2006). According to the World Travel and 
Tourism Council (WTTC), more than 800 million people travel 
internationally and domestically each year. The global travel and tourism 
industry was expected to post $6.5 trillion of economic activity in 2006 and 
generate 2.5 million new jobs in that same year.  But when taking into 
account both the direct and indirect impact of the industry, travel and 
tourism was expected to create nearly 10 million new jobs globally, for a 
total of 234.3 million jobs or 8.7 per cent of total employment.  

The fastest growing segment of the tourism industry by far is nature-
based tourism -- or travel that affords visitors a chance to experience 
undeveloped wildlands or waterways -- that in 2004 grew at three 
times the rate of the tourism industry as a whole (UNWTO, 2004). 
Today, between 20 and 60 percent of tourists are expected to 
participate in some sort of nature tourism on their trips (UNWTO, 
1998 and Fillion, 1992). 

Many of these nature tourists are finding their way to so-called 
biodiversity hotspots – areas rich in plant and animal life that are in 
dire need of protection. According to a 2003 study by the nonprofit 
group Conservation International and the United Nations Environment 
Programme, tourism to the world’s biodiversity hotspots has increased 
by more than 100 per cent between 1990 and 2000. The majority of 
these hotspots are found in the Americas, where tourism is growing at 
an annual rate of 6 percent. 

The negative impacts of irresponsible tourism development are 
significant. Unregulated globetrotting can … 

lead to the unsustainable consumption of resources 
displace local people
threaten wildlife  
destroy habitats
contribute to pollution

– ultimately taking an enormous toll on biodiversity.  “It is reasonable 
to assume that a significant percentage of new tourism facilities in 
developing countries high in biodiversity will be built on coastal and 
natural destinations harboring threatened ecosystems” (Christ, et al., 
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2003).

To illustrate the impact of mass tourism development, the 
maintenance of a golf course in a tropical country requires 3,300 
pounds (1,500 kg) of fertilizers, pesticides and herbicides annually, 
and as much water as 60,000 rural villages. And each year cruise ships 
in the Caribbean produce 70,000 tons of waste and 7.7 pounds (3.5 kg) 
per person of garbage daily, compared with 1.8 pounds (0.8 kg) per 
person generated by people on shore.

Given these statistics, this author supports the concept that countries with 
sizeable tourism industries ensure that “biodiversity considerations are 
incorporated into tourism development strategies and policies, and that 
tourism is considered in strategic biodiversity action plans” (Christ, et al., 
2003). Immediate action is essential in order to prevent further adverse 
impacts on ecosystems, wildlife and local cultures.  

2.2 Three levels of action 
In order to integrate biodiversity conservation and responsible practices 

into the tourism industry as a whole, three levels of action must occur on a 
national, regional and international basis.  

2.2.1 National

On the national level, the recommendations are as follows… 
1. Conduct region-specific planning studies and implementation 

procedures for biodiversity conservation. 
2. Improve basic local infrastructure and public services  
3. Provide institutional support. 
4. Provide trading, technical assistance and monitoring in best 

management practices, along with co-financing opportunities that 
enable businesses to apply these responsible practices. 

5. Create local capacity by training local trainers in best management 
practices.

6. Establish partnerships with local organizations. 

Local businesses can benefit from the guidance and support of 
international organizations such as the Rainforest Alliance that promote 
responsible tourism practices. “This motivation is very important, because 
even though we did some of these things because of conscience, getting 
involved with organizations that are seriously concerned about conservation 
gives you a different perspective. It makes you do things in a more 
disciplined way,” remarks Carolina Jimenez, co-owner of sustainable hotel 
Casa Verde in Costa Rica’s Caribbean coast.  
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Table 1: Preliminary comparison between first and second evaluations of 
businesses participating in the best management practices training 

program 

Sarapiquí, Costa Rica 
First Diagnostic Second Diagnostic 

Name of 
Hotel Environment Sociocultural Economic Environment Sociocultural Economic

S1 70% 63% 63% 85% 96% 97% 
S2 30% 35% 63% 80% 96% 89% 
S3 47% 57% 69% 62% 94% 80% 
S4 23% 32% 40% 57% 69% 63% 
S5 30% 45% 61% 86% 81% 85% 

2.2.2 Regional

Regionally, the focus of the Rainforest Alliance’s work is to support 
voluntary sustainable tourism certification initiatives such as the Sustainable 
Tourism Certification Network of the Americas, whose members include 
over 90 organizations from 23 countries. Launched in 2003, the network has 
established a baseline standard for environmental, socio-cultural and 
economic certification criteria that reflects sustainability indicators found in 
the majority of member programs and allows for the promotion and 
monitoring of tourism certification. The network brings together 
stakeholders, establishes communication between certification programs, 
develops collaborative work tools, such as sustainable tourism self-
evaluations and best management practices guides, and is developing a 
shared market strategy.   

2.2.3 International 

Internationally, it is key that both inbound and outbound tour operators 
subscribe to responsible tourism practices, as operators play a significant 
role in influencing industry standards through the vacation packages they 
design and offer to their clients. To help mainstream biodiversity, tour 
operators can: 

1. Motivate their providers to attend workshops on best management 
practices and encourage them to seek certification  

2. Agree to give priority to hotels and lodges that adopt best practices  
3. Promote sustainable tourism principles to their clients 

A number of tour operators have begun to recognize the potential of their 
role as environmental stewards. The Tour Operators’ Initiative, for example, 
a voluntary, non-profit network that is open to all tour operators, regardless 
of size and geographical location, was developed by tour operators for tour 
operators with the support of the United Nations Environment Programme 
(UNEP), the United Nations Educational, Scientific and Cultural 
Organization (UNESCO) and the World Tourism Organization (WTO/OMT); 
these organizations are also members of the initiative. Members are 
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committed to integrating concepts of sustainable development into their 
business activities and to promoting and disseminating practices compatible 
with sustainable development.

Another example is ANVR, the Dutch Association of Travel Agents and 
Tour Operators, which includes 650 travel companies operating a total of 
2,200 branches. Members must appoint and train a responsible tourism 
coordinator, develop and implement a responsible tourism policy, report 
sustainability measures, refuse to offer products on the list of irresponsible 
travel products and commit to transparency.   

2.3 Marketing is the message 
With the goal of seizing potential opportunities for the creation of new 

jobs and benefits to the environment, national tourism authorities throughout 
the Americas are promoting their natural and cultural assets through a 
variety of marketing campaigns:  

Guatemala: “Soul of the Earth” 
Belize: “Mother Nature's Best Kept Secret” 
Costa Rica: “No Artificial Ingredients”  
Panama: “…the path less traveled”  
Ecuador: “Life at its Purest” 
Chile: “Nature that Moves You” 
Uruguay: “A Natural Country” 

Not only are consumers responding to these messages, but as the Center 
on Ecotourism and Sustainable Development/International Ecotourism 
Society (CESD/TIES) found in a 2005 market study, the number of 
responsible tourists is growing. Nonetheless, consumers tend to remain 
passive in demanding that the tourism businesses they patronize demonstrate 
sound environmental stewardship and responsible social practices with 
regards to workers and local communities. More than two-thirds of U.S. and 
Australian travelers and 90 percent of British tourists surveyed believed that 
it is a hotel’s responsibility to support local communities and protect the 
environment. However, fewer than 25 percent of these tourists actually made 
a point of inquiring about a hotel’s environmental policy, and even fewer 
change their plans based on responsible tourism claims and practices. About 
a third of the tourists surveyed were willing to pay more to companies that 
support local communities and conservation efforts. 

While major marketing campaigns are inherently costly, consumer 
practices are increasingly being influenced by e-marketing, the Internet, the 
media, NGO public awareness campaigns and trade shows. The Internet in 
particular has proven to be a highly influential tool, as more and more 
travelers rely on the Web to plan their own visits to vacation destinations. 
The media is another effective means of changing consumer practices, and 
articles reflect growing consumer preferences for responsible tourism. 
Private/public partnerships, such as the IDB-MIF/Rainforest Alliance Eco-
Index of Sustainable Tourism -- a free bilingual resource exclusively listing 
sustainable tourism businesses in the Americas and the Caribbean – also 
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offer sustainable travel options to consumers (www.eco-index.org/tourism). 
Other examples include the UNF/Expedia.com partnership promoting World 
Heritage sites and local community development and the Conservation 
International/Responsibletravel.com partnership, which provides sustainable 
tourism enterprises cost-effective access to global markets.  

3 Conclusions and recommendations 
After examining the extent of tourism’s economic power and the 

importance of transforming the tourism industry for biodiversity 
conservation, current market trends in tourism and the three proposed levels 
of action in order to green tourism supply chains, following are some key 
recommendations.  

On the local level, stakeholders must formulate and implement national 
and local policy planning guidelines and evaluation frameworks for 
sustainable tourism that incorporate biodiversity conservation and ensure 
that investments in the tourism sector contribute towards conserving 
biodiversity. Evaluating the current state of affairs of existing conservation 
efforts, current tourism infrastructure and trends and customizing a region-
specific action plan is of utmost importance, as even within the same country 
these factors can vary dramatically.  

Working directly with governments and NGOs in developing shared 
sustainability standards and improving infrastructure and public services, as 
well as helping businesses implement sustainable practices by making 
technical and financial assistance accessible to businesses of all sizes is also 
key in the success of transforming the tourism industry. 

On a regional and national level, sustainable tourism public-private 
partnerships and voluntary, accountability mechanisms such as third-party, 
independent certification programs which include biodiversity protection 
criteria should be strongly supported. 
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1 Introduction  
The paper deals with an issue which have gained little attention in 

research and policymaking, but still with high relevance to sustainable 
development; that is the links between the strong increase in leisure-time 
consumption and sustainable development.  Even if it may be right to say 
that we lack knowledge on the relation between leisure-time consumption 
and sustainability, it is hard to say that this is a completely new field of 
research. In 1964, the very first article to appear in Urban Studies was 
entitled “Planning for leisure”. At the beginning of the article, J. B. 
Cullingworth wrote (1964:1, our italics): “Forty-seven million people living 
on 58.000 square miles, owning over 6,5 million cars; 30 million holidays a 
year involving an expenditure of £420 million; 4.4 million caravan holidays 
annually; ten national parks covering one-eleventh of the country – these are 
a few indications of the measure of the problem of planning for leisure in a 
densely populated small country. The subject – and the problem – is a large 
one. It encompasses national parks, access to the countryside, nature reserves, 
camping, caravanning, rambling and youth hostelling, waterways, parks and 
many other aspects of recreation. A study of this wide field is urgent”. Indeed, 
Cullingworth’s concern is as relevant today as it was more than 40 years ago. 
The demand for leisure has increased tremendously during the four decades 
and so has its environmental impacts. The relation between the increased 
demand for leisure and environmental impacts has, however, changed in two 
aspects since the beginning of the 60s. First, although Cullingworth paid 
particular attention to the increased use of the private car as the preferred 
means for leisure-time travel, he did not foresee how strong this increase 
would become. Moreover, he was largely unaware of the upcoming increase 
of leisure-time travel by plane (at that time a largely unknown means of 
transport in this respect). Second, whereas Cullingworth mainly addressed 
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local environmental impacts, present demand for leisure and its 
environmental impacts, has gone global. Still, the subject is a large one and a 
study of this field – which has turned out to be wider than Cullingworth 
could imagine in every aspect – is urgent.  

This paper presents the results from a two year project “Environmental 
aspects with leisure time consumption: Theoretical developments, empirical 
analysis and normative discussions” financed by the Norwegian Research 
Board. We address the following three questions: (1) what is leisure time 
consumption? (2) What types of leisure time consumption require the 
highest and lowest energy consumption? (3) How can we make leisure time 
consumption more sustainable? We present a typology of six main 
categories of consumption and 13 sub-categories of leisure time 
consumption that is relevant in a Norwegian context. For each of these 13 
sub-categories we present figures on: time spent on the activity (by all 
inhabitants of Norway), the sum (in NOK) spent on the activity (by all 
inhabitants of Norway) and the primary energy consumption associated with 
the activity (including indirect energy consumption in Norway or abroad, 
initiated by current inhabitants of Norway). Finally we will discuss the 
question of how leisure time consumption influences the goal of sustainable 
development, in which we will present two opposing positions: Leisure time 
consumption as an important contributor in making society less sustainable 
and making society more sustainable. 

2 Conceptual Demarcation of ‘Leisure Time 
Consumption’  

Answering a question of what you like to do in your leisure time is quite 
easy. Rather more challenging is explaining what the concept of leisure time 
actually comprises. One might attempt to construct a typology with 
categories such as: daily leisure time, weekly leisure time (weekends) and 
yearly leisure time (holidays). But one does still not answer the question of 
what leisure really is. Some might say that leisure is the time spent away 
from the workplace or school, or - alternatively - the time when you are free 
to do whatever you want to do. But this kind of delimitation is also 
problematic. For one, not everyone works or attends school; but does that 
mean they have no leisure time, or do they have nothing but leisure time? 
Another possibility is to look at the activities themselves and make a list of 
what people understand as leisure time. Some activities are obvious, such as 
collecting stamps, going for Sunday walks or travelling to Spain. But what 
most activities have in common is that they comprise leisure time for some, 
while for others they imply work. We may bake cakes, sew, collect stamps 
or write poems in our leisure time, but for some people these activities are 
part of what they consider to be work. According to some, leisure time is 
‘doing something else’. In this perspective, leisure time is something other 
than what we do on a daily basis, aside from studying or working. But where 
does that leave all the activities that do not fit neatly into either of the above-
named categories? Neither by looking at the time aspect, the leisure concept, 
nor the activities themselves can we make a simple definition of leisure time.  
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Moreover, considering that the concept of leisure time does not exist in all 
cultures, and is closely linked with Western society; we find reasons to look 
at the origin, function and development of the concept of leisure time. 
Finally, in order to understand leisure time, we need a theory of work 
(Kjeldstadli 1993).

Before leisure time became common, people did not work constantly. 
The day was divided into spells of work, meals and resting time. The week 
and the year were divided into public holidays and weekdays. In the 13th

century, Norwegian Christian law (the legislation that concerned Christian 
affairs) declared a total of 35 public holidays, in addition to Sundays. The 
number of public holidays was heavily reduced after the reformation. While 
today, most Norwegians wear different types of clothes for different leisure 
time activities, for going to work and for attending parties, traditional 
national costumes came in three varieties; the everyday dress, one’s Sunday 
best and ceremonial dress. This kind of division was unthinkable among 
most people in pre-industrial society, although the same types of distinctions 
have been found among the ruling classes in early civilizations. As an 
example, Tom Holland (2006) describes the Roman holiday traditions and 
holiday houses near Naples, and how Athens could survive economically 
after the fall of the Hellenistic empire, by virtue of being a popular 
destination for members of the Roman power elite wishing to experience the 
Greek philosophers. When leisure time ‘grew up’ it took over both the 
names and the religious holiday periods themselves. Instead of coming up 
with new times and new words, the old ones were filled with new contents. 
For most people, the weekend is no longer a day of rest conditioned by 
religion, but a time for leisure activities. In general, leisure time per se has 
superseded religious life with regard to importance.  

In 1899, the Norwegian-American economist Thorstein Veblen published 
a book titled “Theory of The Leisure Class”. Referring mainly to the nobility 
and its value as an economic factor in modern society, the book can be 
considered a cultural analysis of the lifestyle and value system of the ruling 
class. Veblen’s cultural theory is based on a doctrine of evolution, and he 
finds values in modern society that he characterises as belonging to an 
earlier stage of development. One of these values is the division between 
‘menial’ and ‘higher status’ work. Higher status work can be characterized 
as exploiting other human beings, while menial work is the daily struggle to 
produce life necessities. The categorisation of high and low pertaining to 
leisure time are decided by two conditions, the first being abstention from 
work, and the second being an immanent human instinct to sense success or 
efficiency and to consider incompetence reprehensible (Veblen 1976:46). 
The competence instinct, in Veblen’s terms, calls for expedient action (ibid: 
159). The leisure time must therefore be filled with contents that may not be 
confused with work, laziness or incompetence. Veblen claims that some 
leisure time activities, such as hunting, sports and angling, hold an 
exceptional position. According to Veblen, different sports share the same 
origin, namely fighting. However, in order for hunting and fishing to be 
associated with prestige, it is important that these activities are free from 
elements of scantiness or utility. Moreover, elements linked to hunting, be it 
dogs, horses, or weapons, gain a special position in the taste of the leisure 
class.
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Leisure time, as a public phenomenon, goes back to the beginning of the 
20th century, when eight-hour workday was introduced. In Norway, this 
happened in 1919 and involved daily leisure time for wage labourers. “Eight 
hours of work, eight hours of leisure time and eight hours of rest” had been 
the slogan of the labour movement. In Norway, they were struggling for 
leisure time rather than for higher wages (Kjeldstadli 1993). When this 
demand was finally accepted, it was partly because the employers realised 
that well-rested workers were able to work harder and more efficiently. As 
for holidays, the first group of workers in Norway who were allowed a 
holiday was typographers in Oslo, with a three-day summer holiday in the 
1890s. For the Labour’s movement, the holiday was an important battle, and 
the front was in continuous movement. By 1916, the typographers had 
gained a whole week of holidays, and were no longer alone. By 1937, most 
Norwegian industries had twelve days of holidays. Most groups of 
employees gained their holiday rights in 1937 when the right for holidays 
was authorized in the Employment Protection and Welfare Statute (Klepp 
1993b). In 1947, the Holiday Act was passed. In 1964, the workers’ holiday 
was expanded to four weeks, with Saturday becoming a weekly holiday. The 
agricultural sector received the same rights in 1971, and the fishing industry 
in 1972.  

We have seen that the development of leisure time is closely linked to the 
system of wage labour. Modernization involved specialization and 
differentiation in most areas. As a parallel to the division of time, a 
concomitant division of space occurred; whereby work and leisure became 
physically segregated and pure ’leisure time arenas’ sprang into existence. In 
traditional working life, much of the social life happened in and through
work, and working place and housing often concurred. The socializing of 
children and the retiring of the elderly also took place within the same 
working life (Klepp 1993a). Following the specialization and 
industrialization, the home became more of a leisure time arena, while work 
moved out. For a long time, the ideal for urban planning and spatial planning 
was to separate these functions to the highest possible degree. This has partly 
changed, and from the end of the 20th century onwards, the ideal of mixing 
functions experienced a renaissance in urban planning. At the same time, the 
division of zones within the house has weakened, with the kitchen being a 
space both for work and social gatherings. In addition to housing, we have a 
number of other, more specialized arenas for leisure activities. These are 
often localized further away from the working place and include of second 
home areas, camp sites, ski hills, leisure boating areas etc. Today, these 
types of establishments and the associated infrastructure occupy a 
considerable amount of land. Because the meaning of the concept of leisure 
time derives from the contrast to wage labour people who are not wage 
labourers may experience leisure time as a concept of no present relevance 
to their daily life. The last groups to be included in the legislation pertaining 
to holidays were employees in sectors that bear the least resemblance to 
wage labour (Jensen 1993). The introduction of an eight-hour workday and 
holidays was mainly intended for adult males. Women had to fight harder 
and for longer to earn the right to time off from work.  

As explained above establishing a definition of the concept of leisure 
time is a challenging exercise. However, in order to assess the impact of 
leisure time consumption, we must make a demarcation, even though it does 
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not include all aspects. As we have seen, leisure can be linked to culture-
specific conceptions of time and to types of activities, and is often defined 
negatively, as a contrast to work time. Another possibility is to regard leisure 
time and work time as opposites on a continuum. Along this continuum we 
can find categories such as school time and reproduction time (house and 
family). This leaves us with a category that can be characterized as 
recreation time.  Our study has aimed to specifically take a closer look at 
this last category of leisure time. The categories of production, reproduction, 
school and recreation can be linked to a concept of degree of constraint – 
between “bound” time and “free time” as explained in table 1.  

Table 1: Suggestions to a two-dimensional categorization of leisure time 
consumption.  

Table 2: a detailed listing of leisure time consumption considered in this 
project

Despite the use of categories, we do not aim to claim the arenas and 
activities to be either “bound” or “free”. The object for operating with 
categories at all has been to organize and limit the field of study.  Therefore, 
instead of operating with a fixed definition of leisure time (which we have 
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shown is difficult), we have chosen some activities which may be regarded 
as recreational. Whether these activities can be characterized as recreational 
or not, is conditioned by factors such as time, person and culture. The 
categories we have listed and used in this project are specifically linked to 
Norway and Norwegian culture.  

3 Methods applied 
For every activity listed in table 2, we have attempted to calculate the 

following figures: (1) time spent on the activity by all inhabitants of Norway, 
(2) the sum (in NOK) spent on the activity by all inhabitants of Norway and 
(3) the primary energy consumption associated with the activity (including 
indirect energy consumption in Norway or abroad, initiated by current 
inhabitants of Norway). Based on the fact that it often represents an 
important key to calculating category (3), we have furthermore sought to 
calculate: (4) the number of times Norwegian inhabitants carry out the 
activity in question in the course of one year. 

Statistics Norway’s studies on time use and consumption 
(Tidsnyttingsundersøkelser (TU) and Forbruksundersøkelser (FU)) 
constitute a central source of data. In order to achieve an overview of the 
energy consumption, it has been necessary to rely on a number of different 
sources and methods, such as the travel studies carried out by Institute of 
Transport Economics (Reisevaneundersøkelser (RVU)). ’Energy 
consumption’ refers to all direct and indirect forms of energy consumption 
attributable to the various leisure time activities, measured at a primary level 
– i.e. the energy sources. From the perspective of the private household, the 
direct energy consumption related to for example trips to second homes, may 
equal the energy contents of the fuel used to drive to and from the second 
home, plus the electricity and firewood consumed during these stays. 
Indirect energy consumption includes a portion of the energy expended on 
producing the car as well as the roads travelled upon, in addition to the 
energy spent on constructing and maintaining the second home. Because 
these units are measured at the primary level, we (in the previously given 
example) not only include the energy contents of the car fuel as such, but 
also the energy consumed in producing the oil, refining the petrol and 
distributing it. Moreover, production-related losses and the distribution of 
electricity, whether the latter was spent on heating a second home or on 
producing the materials with which the second home is constructed.   

4 Results
The results are presented as consumption (measured in hours, NOK and 

joule) and as energy intensity (joule per hour of consumption and joule per 
NOK consumption). In table 3, these results are all presented.  
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Table 3 Leisure time consumption of Norwegian inhabitants, 2002 

Energy
consumption 
(MJ) 

Categories of leisure time consumption Time 
spent, 
mill. h 

Costs,
mill. 
NOK 

Energy
use (TJ) 

per 
hour 

Per
NOK 

Holiday journeys  804 18 951 48 039 60 2,5
Aqua parks  4  330  397 99 1,2
Libraries  16 1 151  684 43 0,6
Cinemas  33 1 169  689 21 0,6
Concerts  29 1 500  651 22 0,4
Museums  16 1 865 1 500 96 0,8
Restaurants/cafés  300 30 536 6 783 23 0,2
Theatre/opera  6 1 051  175 29 0,2

Culture/entertainment 

Theme parks, etc.  10  776  293 29 0,4
Trips to second homes 1 322 14 919 12 120 9 0,8
Motorised outdoor 
recreation

 38 3 839 4 813 127 1,3
Outdoor recreation 

Traditional outdoor 
recreation

 336 17 271 16 029 48 0,9

Photography  - 2 147 1 439 - 0,7
Pets  110 1 929 1 007 9 0,5

Hobbies 

Music/playing 
instruments 

 51  565  328 6 0,6

Reading  429 9 701 7 152 17 0,7Traditional home 
enterntainment Traditional games 2 279 3 084 1 726 1 0,6

Computers/Internet  580 7 813 11 605 20 1,5
TV and radio 3 195 7 683 7 945 2 1,0

Modern home 
entertainment 

Audio-visual equipment  562 4 446 5 883 10 1,3
Visiting 
relatives/friends 

Visiting relatives/friends 1 602 24 161 35 718 22 1,5

Sports – participant  147 5 468 7 401 50 1,4
Sports – observer  33  913  700 21 0,8

Sports and working out 

Gyms  46 1 000 1 993 43 2,0
Religious organisations  61 4 366 3 205 53 0,7Organisational work 
Others  111  590  789 7 1,3
Gardening  226 4 170 5 370 24 1,3Homes and gardens 
Redecoration   37  76 14 169 156 0,8

Shopping - - - - -
Hobbies (evening courses)  21  593  696 33 1,2
Conference tourism  144 5 715 7 439 52 1,3
TOTAL/average 12 511 177 702 192 569 15 1,1
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4.1 How do we spend our leisure time? 
Around half of our leisure time is spent on ’home entertainment’, where 

modern (electronic) home entertainment is clearly the largest category – 
comprising almost one third of leisure time activities. Travel, including 
overnight stays, comprises about 15 per cent of the time consumption 
(holiday journeys, conference tourism, and about one third of the journeys 
involved in visiting relatives and friends), while the rest of our leisure time is 
spent on various types of activities in the relative proximity of homes. 
Perhaps surprisingly, we only spend about two per cent of our leisure time 
on sports and working out, including attending sports events as observers. 

4.2 How do we spend our money? 
In terms of costs, restaurants/cafés comprise the largest category of 

consumption. Furthermore, the great volume of expenditures for traditional 
outdoor recreation reveals that the allegedly ‘simple’ outdoor life involves 
considerable expenses, as both the journey to and from the recreational area 
and purchase of equipment cost a great deal. Another interesting point is that 
the total expenditures of private households for modern home entertainment 
exceed expenditures for holiday journeys. Less surprising, perhaps, is the 
volume of financial expenditures on the last large categories: trips to second 
homes and redecoration of homes. 

4.3 What requires the greatest amount of energy? 
Leisure time consumption represents about one fourth of the total energy 

consumption of private households. This makes leisure time an important 
sector when it comes to energy consumption. In comparing the various 
leisure time activities, the least surprising element is that leisure time 
journeys involve the greatest consumption of energy. Rather more 
surprisingly, traditional outdoor recreation appears be the third largest area 
of energy consumption, with the energy consumption involved in transport 
from homes to leisure time activities representing about one third of the total 
energy consumption. Next, trips to second homes, redecoration, and 
computer/Internet use follow, with approximately the same amounts of 
energy consumption.  

A more detailed listing, with a distinction between energy use for 
transportation and other (stationary) energy consumption, shows that modern 
home entertainment involves the greatest stationary energy consumption. As 
an example, the energy consumption involved in the use of electronic 
equipment (TV, stereos, computers, etc.), the production of this equipment 
and the production of TV programmes and computer software (PCs and 
Playstations) exceed the sum of stationary energy consumption for outdoor 
recreation (running second homes, the construction of second homes and the 
purchase of leisure time equipment).     

4.4 What activities are the most energy intensive? 
Table 3 shows that in NOK, the largest categories of energy consumption 

tend to be the most energy intensive, and vice versa. This pattern is related to 
the degree of transport use. Where the reliance on transportation is high, 
both total energy consumption and energy intensity tend to be high. In 
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looking at single activities we find – not surprisingly – that per NOK, the 
category of holiday journeys is the most energy intensive form of leisure 
time consumption, while visits to the theatre, the opera and restaurants/cafés 
are the least energy intensive.  

The picture changes somewhat when energy consumption is calculated 
per hour. Activities that take place in the proximity of private homes, second 
homes or friends’ homes require the lowest amount of energy per hour – 
except for redecoration. The most energy intensive activity per hour is 
redecoration, followed by activities involving a lot of transportation, such as 
driving a car for pleasure, or motorised outdoor recreation, and holiday 
journeys. The fact that redecoration appears so high up on the list, is related 
to the volumes of physical materials consumed in connection with 
redecoration, leading to a high level of energy consumption.   

Table 3 illustrates the point that there is a potential energy bonus 
involved in moving the demand from highly travel-intensive leisure time 
activities (holiday journeys, visiting family and friends, sports, and 
conference tourism) to low mobility leisure time activities close to people’s 
homes. Examples include restaurants/cafés, culture/entertainment, hobbies 
and home entertainment 

5 How has leisure time consumption changed with 
time and what might be the driving forces? 

Although our study focused on doing calculations for one year (2001), 
we have also looked into changes over time for some of the consumption 
categories. In doing this, our study identifies four main trends in leisure time 
consumption: (1) Leisure-time consumption increases more than private 
consumption at large. The latest consumer survey shows that consumption in 
NOK for “culture and leisure time” tells us about an increase of 24 per cent 
form 2001 to 2005, whereas private consumption at large only increased by 
13 per cent. (2) Moreover, the most energy intensive forms of leisure-time 
consumption are the ones that increase the most. In the period from 2001 to 
2005, for example, the consumption in NOK on restaurant visits has 
stabilized. At the same time, the number of non-charter holiday journeys has 
gone up by 87 per cent. Figures for 2006 reveal a further increase of 15 per 
cent for non-domestic flights. (3) Leisure-time has generally become more 
transport intensive, with the volume of international journeys with non-
charter flights representing the greatest change in later years. (4) We can see 
a trend of “objectification” of leisure-time, in the sense that there has been a 
general increase in the consumption of equipment – with the increase in 
equipment for outdoor recreation and the number of appliances for modern 
electronic home entertainment as the most prominent examples. A closer 
look at four case areas illustrates these main trends, that are the case of 
outdoor recreation equipment, second homes, leisure time boating and 
leisure time mobility.  

5.1 Case 1: Outdoor recreation equipment 
Our figures show that while time used for outdoor recreation has 

remained stable, there is a rapid growth in expenditures for outdoor 
recreation equipment. In addition the clothing and footwear market 
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(especially for outdoor recreation) is also rapidly increasing, thus, by 
equipment we include clothing, footwear and other equipment used for 
outdoor recreation. Skis, shoes, gloves and ski-suits are for example often 
marketed in one package. These changes could be described as an 
objectification of the present outdoor recreation activities. Today we not 
only have equipment for different activities, but also for exercising the 
activity under different conditions of nature (Klepp, 2005). It is not the same 
kind of equipment that is used when hiking in the mountains as hiking in the 
woods. The equipment has been more functional and considerably lighter, 
but at the same time much more demanding to keep pace with, both 
regarding the different needs of the family and not the least in relation to the 
technological and esthetical development.   

The marketing of cloths for sports and outdoor recreation is dominated 
by a few large brands, often connected to popular athletes. This part of the 
clothing industry are marked by a fast technological development in a 
market where the willingness to pay is high. The outfits have become 
advanced products with extended use of chemicals such as fluorine 
compounds, Teflon and anti-bacterial agents, as well as nano-technology. 
One consequence of this focus on the equipment may be a too high ‘entrance 
fee’ to the activities both regarding money and knowledge. In this project 
our aim is to find out why and how this is happening, and investigate 
possible negative effects from this development. This will contribute so that 
outdoor recreation also in the future will remain as a common good for as 
large part of the population as possible.  

Clothing is regarded as a strongly gendered field dominated by women. 
However, sports and leisure activities are masculine areas. One 
consequences of this is that clothes for sports- and outdoor activities to a 
large extent are spoken of as equipment (not clothes). Therefore, a gender 
perspective will be a relevant point of departure in order to study the 
increase in consumption in this particular area. There is some literature on 
gender and clothing in a historical context (De Grazia & Furlough 2005) and 
research on relations between body, gender and clothes for sports and 
outdoor recreation (Davis, 1992; Entwistle, 2000).  

5.2 Case 2: Second Homes 
In the last years, there has been a significant change in the amount of 

second homes as well as in size, standard and use. Our figures show an 
increase in the number of second homes in Norway from 1973 to 2005 by 50 
%, to aprox 379.000. In addition there has been in increase in the same 
period of time from aprox zero to 40.000 second homes abroad. The average 
size of second homes has increased with approximately the same percentage. 
In 2006 the average size of newly built second homes was for the first time 
larger then that of “first” homes. While new buildings in general consume 
less energy, this does not however seem to be the case for second homes. 
Gurigard (2004) has shown that energy use in second homes has increased 
by 35 % from 1994 to 2001.There are several reasons for this rapid change: 
Increased mobility, higher disposable incomes, increased requirements for 
high indoor comfort, more leisure-time, increased popularity of outdoor 
recreation and associated environmental awareness (Perkins & Thorns, 
2006). These aspects are however not sufficient to explain the phenomenon 
in itself. It reflects an important cultural turn that involves leisure-time as 
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well as home environments in general, and must be understood in light of 
present transformations within these cultural practices.  

Literature states that second homes is strongly related to urban life and 
that one of the driving forces is the wish to escape temporarily from a 
stressful everyday life in the city (Hall & Müller, 2004). The relationship 
between primary and secondary homes is however much more complex then 
a “simple” duality where the quiet cottage in spacious natural surroundings 
is complementing the compact urban apartment in busy and noisy 
environments. The growth in second homes must be seen as part of changes 
within the home culture as a whole. Contemporary understandings of home 
involve dwelling through multiple places with complementing meanings and 
practices. Quinn (2004) argues that there is a need for considering how the 
meaning people attach to different places informs the decision to become a 
second home owner. Circulation between different places has become a 
normal part of contemporary lifestyles for many of us. It seems to be both 
possible and perhaps also natural and desirable to feel at home in more than 
one place at the same time. We find parallel discussions of the changing 
status of homes in studies of post-modern working life. The development of 
communication technologies and a more flexible working status, especially 
amongst so called knowledge workers, has changed the boundaries between 
work and leisure-time as well as workplace and the diverse home arenas 
(Castells, 1996; Sennett, 1998). 

Another aspect of contemporary home culture may be related to the 
changes in urban housing. We have during the last decades had a growth in 
the share of people living in the most urban parts of our cities. The 
liberalization of the housing marked as well as the urbanization and 
densification of residential areas close to the city have had negative effects 
on urban housing qualities (Wågø et al, 2006). This, together with the fact 
that we have witnessed a fragmentation of green areas within the cities and 
an increase of inhabitants lacking recreation areas in their neighbourhood 
(Nyhuus & Thorén, 1996), might strengthen the tendency that people buy 
apartments as “urban cottages” possibly to be able to spend more time 
outside the city (Holden & Norland, 2004). This indicates a changing 
attitude towards home environments in urban settings that needs further 
investigation, and that might contribute to the understanding of the recent 
change of second home cultures. Although the research on second homes is 
already an extensive field within social sciences, very few have dealt with 
the phenomenon with a more integrated approach including physical and 
socioeconomic aspects as well as ideas and meanings of home. Neither has 
the relationship between primary and second homes been explored in depth, 
with some exceptions (e.g. Perkins & Thorns, 2006). In light of the 
sustainability discussion, this is an essential issue as far as much focus and 
effort is put on reducing energy and resource demand in the housing sector, 
but limiting this mainly to the primary home.  

5.3 Case 3: Leisure-time boating 
There has been surprisingly little research on leisure-time boating – even 

if this historically has been an important part of leisure activities for 
Norwegians. This is also a type of leisure activity that seems to experience 
dramatic changes. Since 2001 import of leisure boats have increased by 
180%, making it to one of the fastest growing type of leisure-time activities 
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in Norway. Boating is interesting also in relation to the discussion about 
recreation near to or far away from home. In Norway the coastline is the 
most densely populated area, thus, boats have a potential for giving access to 
nature to a large share of the population with little use of transportation. This 
presupposes that the boats use little energy and that leisure-time boating 
imply little car transport. It also presupposes that the harbours are located 
close by where people live, and that attractive areas for boating are found 
close by. The use of leisure boats raises several issues in relation to the 
environment. To what extent has there been used wooden material 
originating from rainforests in the production? What are the land-use 
conflicts between users of leisure boats and other actors (esp. for 
development of new harbours)? In addition it has been conflicts on sea 
connected to what kind of activities that should be prioritised. Activities 
requiring speed lead to noise and waves and may come in conflict with other 
activities such as kayaking, rowing, sailing, fishing, diving and swimming. 
So far the larger boats with large engines seem to be growing in numbers, 
and the conditions for the activities with less negative environmental impact 
are probably getting worse. Furthermore, maintenance requires use of a great 
deal toxic chemicals, and there are unsolved problems connected to 
renovation and disposal of old leisure boats. Within the leisure boat field it is 
important to formulate a policy where the potential of boating as an 
environmental effective outdoor recreation activity is secured. Because of 
the rapid changes within this area it is urgent to get a more comprehensive 
knowledge and to increase the political consciousness.

5.4 Case 4: Leisure-time Mobility 
Transportation stands for aprox. 50% of the total energy-use of leisure-

time consumption in Norway, and is also the main reason for an increase in 
energy-intensity within the different categories of leisure-time consumption. 
However, for outdoor recreation transportation stands only for 39% of the 
total energy use and for second homes this fraction is down to 20%. Still the 
energy-use for transportation is increasing here and the modal split is very 
negative seen from an environmental point of view. Our figures show that 
private car stands for 82% of the transportation to and from outdoor 
recreation areas and 95% for transportation to and from second homes. For 
everyday-transportation the share of transport by private car is 66% 
(Denstali et al, 2005). 

In his book “Achieving Sustainable Mobility” Holden (2007) states that 
whereas knowledge of how to promote sustainable everyday mobility is well 
developed knowledge of how to promote sustainable leisure-time mobility is 
grossly underdeveloped. Whereas knowledge of appropriate measures for 
achieving sustainable everyday mobility is well established, this is not the 
case for measures for achieving sustainable leisure-time mobility (Banister, 
2005; Black, 2003; Geenhuizen et al, 2002; Tillberg, 2002; Anable, 2002; 
OECD, 2002; Titheridge et al, 2000). The little research that has been on the 
issue of leisure-time mobility has pointed out two paradoxes on leisure and 
sustainability embedded in what we might denote as “normal environmental 
policy”: First, as pointed out by Holden (2007), measures that aim at 
reducing the negative impacts of everyday mobility seem to have the 
opposite effect on leisure-time mobility. Second, as pointed out in our study, 
promoting “simple” outdoor recreation like mountain hiking and cross 



Leisure time consumption: part of the problem or part of the solution 
in transforming into sustainable consumption? 

country skiing, tends to imply a steady increase in both the sum of person 
transportation and the trend to buy more energy consuming private cars (the 
“SUV-syndrome”). Thus, there is a lack of knowledge of effective strategies 
and measures to promote sustainable mobility during our leisure-time. 

6 Leisure time consumption as part of the problem and 
part of the solution to a sustainable development 

As old as the public leisure time per se, is the struggle over how to spend 
one’s leisure time. One of the important social issues in Norway in the 
interwar period was the question of ‘right’ or ‘rational’ utilization of leisure 
time. These terms were coined by the ethnologist Inger Johanne Lyngbø 
(1993). Following the introduction of the eight-hour workday, leisure time 
became an important issue, also in the Ministry of Social Affairs. In a 
journal published by the Ministry during the years 1910-1927, one could 
find headlines such as ” How are workers supposed to spend their leisure 
time” There was a general concern for how workers, having earlier worked 
10-11 hours a day, should spend their newly-earned time off from work. 
There was a general consensus that workers had to learn how to spend their 
leisure time in the right way, and that knowledge of how to do this must be 
produced (Klepp 1993b). The State organised inquiries into holiday and 
leisure time, and announced public contests for good ideas. Leisure time still 
belonged to the realm of social work, not to the realm of culture, as in latter-
day Norwegian society. From the end of the 1930s and on, a new kind of 
leisure activity appeared. Camping originated in Germany and the United 
States. The magazine Motor displayed enthusiasm for this new form of 
holidaying. The right way of spending your leisure time involved travelling, 
and the car should hold a central position as a means for communication and 
leisure time (Skåden 2004). Using the car as a means of transport to and 
from work was not focused upon in the same way.  

The State’s Holiday Council was founded in 1939. Providing advice on 
the most useful ways of spending holiday time, the council worked to 
enhance the quality of people’s holidays. By doing so, the Norwegian State 
raised the question of holiday usage to the same level of principle as alcohol 
use. And indeed, the two areas were connected, in that a moral standard for 
spending leisure time had been identified, including recreation and 
compensation, in other words, activities that would strengthen the workers’ 
capacity to carry out their job. At the other end of the range was abuse of 
alcohol and undeclared work, both of which would contribute to 
undermining the labour market. The State’s Holiday Council was re-
established after the Second World War, but was abolished in 1958. By then, 
Norwegians were no longer ‘beginners’ in the field of leisure time, and 
leisure time no longer constituted a public challenge.  

While representatives of State worried about the working class, voluntary 
organizations and commercial actors were more than ready to fill the empty 
space left by the establishment of leisure time. The labour movement, which 
had played a central role in obtaining leisure time, was also central in filling 
it. The establishment of leisure time gave the movement a possibility to 
concentrate on organizational and cultural work, in addition to the union 
work at the workplaces. The Labour movement aimed to embrace and shape 
not only the worker, but the entire human being, according to Asbjørn Klepp. 



 Carlo Aall, Erling Holden,  Ingun Grimstad Klepp and Hege Høyer 
Leivestad

Holiday homes and cabins were built with the possibility to bring families, 
children and adolescents (Bing 1993). In the field of leisure time, the labour 
movement could develop political union work outside of the companies. 
Total leisure solutions like this were also developed by other clubs and 
organizations.

A general rise in wealth and the free sale of cars from the 1960s onwards, 
made it feasible for a large portion of the middle and working classes to go 
on holiday independently of collective benefits such as holiday homes etc. 
(Mattson 1993). At the same time, an ideological shift was taking place, with 
large consequences for the pattern of holiday-making. The bourgeoisie had 
sought peace and privacy in their choices of holiday destinations. On the 
contrary, the leisure time of the working class took the form of social 
gatherings. However, when material conditions allowed for it, the working 
class started to approach the bourgeoisie holiday ideal. During the post-war 
period, the importance attached to the family as a centre in life has seen a 
general increase. After family come friends and people we choose to spend 
time with on the basis of hobbies and shared interests. Following this trend, 
more family oriented forms of leisure time spending, such as second homes, 
leisure boating, leisure holidays etc., have grown strong. 

Today’s family-oriented leisure time pattern is highly resource-
demanding. And importantly, it is more resource-demanding than 
collectively-oriented leisure activities transgressing the nuclear family. This 
acknowledgement leads us into the core of our study: the analysis of the 
relationship between leisure time consumption and the goal of a sustainable 
development. The debate concerning the relationship between leisure time 
consumption and the goal of a more sustainable development may be seen as 
a way of restoring or revitalizing a political discussion about what is the 
‘right’ way to spend leisure time.  

With regard to leisure time consumption among children, a debate has 
evolved over the past few years concerning the lack of physical activity, 
mainly as a result of the many hours spent in front of computers and 
television sets. The same debate has hardly arisen in relation to adults’ 
choice of leisure time activities. To the extent that leisure time has been 
thematized in relation to environmental impact, there has been a confused 
assumption that more leisure time will automatically reduce the ecological 
footprint of society. If leisure time, more than constituting a certain form of 
time or activities, becomes a special mentality or culture; how can we 
subject this part of life to the environmental policy debate? Moreover;what 
characteristics pertaining to leisure time culture or leisure time mentality 
allows for, or obstructs, thinking about the environment?  

In the discourse on the relationship between attitudes to environmental 
issues and individual leisure time behaviour, two competing theories have 
been proposed. Based on studies of whether or not everyday consumption 
habits are shaped by environmental considerations, some researchers hold 
that during leisure time, people take time ’off’ from their environmental 
attitudes. During our leisure time, we wish to allow ourselves a bit of 
extra ’luxury’, forgetting the limitations we sometimes place on ourselves in 
our daily life – such as driving less, recycling waste, purchasing organic 
food, etc. (Holden 2007).  Proponents of the alternative position, however, 
argue that leisure time is an arena where people are particularly open to new 
impressions, and may thus easily adopt or learn new ways, including more 
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environmentally friendly practices which may later be introduced in normal 
everyday life (Høyer and Simonsen 1996). A third and intermediate position 
is embedded in the Norwegian tradition of outdoor recreation, which gives 
credit to live the ’simple life’. This position involves explicit nature worship 
and exploration, and has to some extent become a separate ideology with 
numerous Norwegian adherents, a famous example being eco-philosopher 
and Professor Arne Næss (sr.). However, the latter theory is challenged in 
the sense that latter-day outdoor recreation is under pressure to rely on a 
growing number of material artefacts, as well as motorised transportation, 
resulting in an ever-increasing ecological footprint.  

The foundation for talking about a proper leisure time culture in modern 
society is, according to Asbjørn Klepp, not the activities we fill our leisure 
time with, but the fact that most of us take for granted that we have a right to 
travel, a right to travel away from home, and to take time off to do 
something else. Lutheran work moral has gained its modern counterpart in a 
‘moral of pleasure’, and most of us would agree that we have some kind of 
right to enjoy life and treat ourselves to something extra. This moral of 
pleasure includes weekends as well as and holidays. Not the least, it has a 
bearing on habits pertaining to food consumption. The ‘right’ food on a 
Saturday night is not the same as the ‘right’ food on a Tuesday night. What 
you are, in a sense, ‘allowed’ to eat during your holidays is not necessarily 
what you consider good in your everyday life (Bugge 2004). The holiday 
allowance is a case in point. We expect to spend more money than normally 
during holidays, and do not save money while on holiday, but for the holiday, 
in advance. Having arrived at our destination, we then treat ourselves to 
something extra, such as wine, beer and ice cream. While enjoying ourselves, 
we take time off from our obligations, as well as from our everyday moral. 
These are aspects of leisure time mentality that can complicate a growing 
consciousness with regard to leisure time consumption; as holiday-makers 
we simply wish to take time off from being reasonable, moderate, and 
environmentally aware. 

Leisure mentality, however, is complex. Many typically Norwegian 
leisure time activities originate from a preindustrial working life; to go 
skiing, sailing, riding or gathering, fishing, and hunting (Klepp 1998). Some 
parts of the activities we take on in our leisure time are also less modern in 
the way that they have become unnecessary in modern society. Many 
Norwegian cabin owners consciously seek a distance from the comforts of 
modern life. The same counts for much of the outdoor life. Tourists also 
commonly seek to experience ’the primitive’, though by gazing at it, rather 
than living it. Leisure time offers opportunities to take a break from modern 
comfort, commercialization, mechanization, digitalization, and, not the least, 
modern efficiency.  

As a phenomenon, leisure time is filled with an endless row of paradoxes. 
For one, modern human beings frequently seek experiences that belong 
outside our understanding of time. Leisure time is at its best when we 
disregard normal hours and allow another conception of time to dominate. 
An examination of second home life in the islands around Oslo showed that 
what made cabin life so attractive was that life there was connected to 
another sense of time (Grimstad 1990; Grimstad & Lyngø 1990, Lyngø 
1991). Research shows that neither the leisure class’ prestigious abstinence 
from work, nor the workers’ fear of ‘leisure work’ has made people abstain 
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from working during their leisure time. On the contrary, work has found its 
place within the field of leisure inasmuch as modernization has made a lot of 
manual work redundant. This form of leisure holds a potential for activities 
involving less of a negative impact on the environment. A low degree of 
mechanization and good utilization of natural resources are positive aspects 
of people’s interest in gathering berries or fishing their own fish for dinner. 
Simultaneously, commercial actors never take a holiday. Rather, they will go 
on offering more advanced solutions for making the simple outdoor life 
more secure, comfortable and enjoyable. The drawbacks, naturally, are that 
what used to be “free” and “clean” will be more expensive and harmful to 
our environment.  
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1 Introduction 
Tourism is one of the major factors in household consumption. It has also 

arguably become the most rapidly growing area of consumption in the last 
few years. In 2006, 842 million international tourists were recorded 
worldwide. Compared to the previous year this represented an increase of 
4.9 per cent (UNWTO World Tourism Barometer, 2007). In addition to 
international tourism domestic tourism is also a major phenomenon. 
According to Official Statistics of Finland (2007), 25 million domestic 
overnight, and 3.1 international overnight, leisure trips were made by Finns 
in 2006. In the case of domestic trips there was a slight decrease compared to 
2005 (3 %) and international overnight trips increased by 1 per cent. In 
general the trend of both types of travel has been upward during recent years. 
According to the European Environmental Agency (2005), tourism is 
increasing and especially air travel is growing as cheap flights contribute to 
the attractiveness of flying. 

The continuing increase in tourism stresses the need to study 
environmental pressure caused by the tourism sector. This paper focuses on 
the natural resource consumption of domestic tourism by Finnish households 
and special attention is paid to accommodation. Some examples of the 
resource consumption of trips with both accommodation and transport 
included are also provided in chapter 4. Resource consumption and 
efficiency is measured using MIPS (Material Input per Service unit). The 
eco-efficiency of tourism has been previously studied using a variety of 
methods (e.g. Gössling et. al., 2005; Gössling et. al., 2005; Hunter and Shaw, 
2007; Peeters and Schouten, 2006) but not with MIPS. The FIN-MIPS 
Transport study (Lähteenoja et. al. 2006) provides extensive information on 
the essential component of tourism, passenger transport. Data used in this 
paper was collected in the FIN-MIPS Household research project 
(Lähteenoja et. al., 2007), in which five sectors of household consumption 
were studied. 
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Statistics were consulted first to find out where and how Finns travel for 
holiday purposes. It was shown that excluding visiting friends and relatives 
trips (VFR) the most common leisure trips among Finnish people are trips to 
private free time residences and domestic trips with paid accommodation. 
These trips contributed over 68 per cent of the total number of leisure trips 
made by Finnish people in 2005, if VFR trips are excluded. The rest of the 
trips are overnight trips abroad or cruise trips (Official Statistics of Finland, 
2006a).

2 Definition of concepts, MIPS method and data 
collection

2.1 Definition of concepts 
Essential concepts of this paper include tourism, free time residence, 

MIPS and natural resource consumption. The last two will be explained in 
the next chapter; here attention is paid to the concepts of tourism and free 
time residence. 

The concept of tourism in this paper is based on the definition by the 
World Tourism Organization. According to UNWTO (1994) tourism 
comprises the activities of persons travelling to and staying in places outside 
their usual environment for not more than one consecutive year for leisure, 
business and other purposes. This paper focuses only on leisure travel.  
Moreover, only domestic travel is considered. Furthermore, the UNWTO 
definition would consider frequent (i.e. every weekend) visits to free time 
residences not to count as tourism as the residence would be part of the 
person’s “usual environment”. Even so, within this context all overnight 
trips to free time residences would still be considered tourism but day trips 
are excluded. 

Various concepts i.e. second or vacation home, are used to define a place 
to stay at in addition to the first, permanent home (Aho and Ilola, 2006; Hall 
and Müller, 2004). In line with the concept used by Statistics Finland, free 
time residence was chosen to define the place where Finns spend a lot of 
their free time. In spoken Finnish kesämökki (summer cottage) is commonly 
used but as free time residences nowadays are being increasingly  used  all 
year round and the facilities in many recently built cases are almost equal to 
those in permanent residences, the “summer” cottage is not seen to satisfy 
the characteristics of  free time residences very well. In this paper free time 
residence is defined as a one-family house. It must, however, be kept in 
mind that, for example, at Finnish skiing resorts, apartments in housing 
complexes are a common form of second homes (Kauppila, 2007). 

2.2 MIPS as a calculation method 
The MIPS (material input per service unit) indicator is a tool for 

measuring natural resource consumption. The indicator helps to define the 
material input (MI) of a specific product or service (S). This makes it 
possible to measure the benefits against the life-cycle-wide resource 
consumption. The method can be used as a tool to compare different 
products according to their resource efficiency. MIPS also reveals what the 
consumption comprises and helps to reduce the consumption where it is 
most significant.  (Ritthoff et. al., 2002; Schmidt-Bleek, 1993). 



Natural resource consumption of tourism 

In MIPS analysis natural resource consumption is calculated in six 
categories, viz. abiotic and biotic resources, erosion, earth movements in 
agri- and silviculture, water and air. Earth movements and erosion are not 
considered in this study as they are noteworthy only in the case of 
agricultural products, i.e. cotton in this case. MIPS is one tool for measuring 
resource efficiency. As the amount of resources used per service unit 
decreases the resource efficiency of a particular product or service increases. 

In this study the service unit of accommodation is defined as natural 
resource consumption (in kilograms) per person per night. It is assumed that 
in free time residences two people overnight at the same time. In Finland the 
average size of a household owning a free time residence is 2.1 persons 
(Official Statistics of Finland, 2005a). The total number of overnights in the 
two case hotels in 2006 was used to calculate consumption per person per 
night. In the case of free time residences a study by Nieminen (2004) was 
used to define the average occupancy rate of private free time residences. 
According to a study by Nieminen (2004), the average occupancy rate is 72 
days per year. This includes the days when the residence is occupied by 
members of the owner family. Only days when the stay was over 12 hours 
long were included for the occupancy rate. 

2.3 Data used in this study 
To define the scope of the calculations, two hypothetical cases of free 

time residences were formed using the information provided by the statistics, 
studies and documents related to a recent case of the building of a free time 
residence by one of the authors. The first case is small and simple with only 
a few facilities. According to the statistics and previous studies it represents 
the traditional and most common type of free time residence in Finland. In 
2004, the floor area in 37.4 per cent of the residences was 20–39 m² (Official 
Statistics of Finland, 2005a). 

 The second case represents the rising trend towards the new free time 
residence building. According to statistics, the proportion of larger 
residences has increased from 1970 to 2004 (share of residences with a 
minimum floor area of 40 m² increased from 38.3 % to 48.3 %) and 
electricity consumption was 20 times higher in 2004 compared to 1970 
(Official Statistics of Finland, 2005a; Official Statistics of Finland, 2005b). 
Many of these new residences are almost identical to permanent single-
family houses. Energy consumption and the facilities available in both types 
were defined with the help of statistics and studies in order to obtain more 
reliable results than when only data on the case residence was used. (Official 
Statistics of Finland, 2005a; Official Statistics of Finland, 2005b; Nieminen, 
2004; Melasniemi-Uutela, 2004; Pitkänen and Kokki, 2005; Sevola et. al., 
2003). Calculations of the material consumption of the building and 
earthworks were based on documents appertaining to a free time residence 
building constructed in 2005. This building represents the average, simple 
type of wooden residence well. Calculations on the well equipped type are 
also based on a simple case. The floor area was increased and the facilities 
improved. 

In co-operation with two hotels, case studies of the natural resource 
consumption of hotel accommodation were undertaken. Both the hotels, the 
Radisson SAS Seaside in Helsinki and the Sokos hotelli Arina in Oulu, are 
city hotels.  
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Both in the case of free time residences and hotels, in addition to basic 
calculations sensitivity analyses were also performed. This means that the 
results were tested so that one variable at a time, i.e. occupation rate, was 
modified to see how different factors changed the total resource 
consumption per overnight occupancy. 

Figures on the natural resource consumption of passenger transport were 
provided by the research project Transport MIPS (Lähteenoja et. al., 2006) 
and this data was used in the analysis of the natural resource consumption of 
leisure trips in chapter 4. 

2.3.1 System boundaries 

The principle for setting the boundaries for calculations was to define 
what is needed in a residence or hotel so that it can provide accommodation. 
Secondly, the availability and importance of different variables were 
considered. Figure 1 shows the system boundaries. The broken line and 
broken outlines of boxes represent the variables excluded from the analysis. 

Figure 1. System boundaries for the study 
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2.4 Free time residences 
There were almost half a million free time residences in Finland in 2004 

(Official Statistics of Finland, 2005a) and every second Finn spends time in 
a free time residence every year.  Free time residences provide many 
services. In this study accommodation is the key perspective and the service 
unit for the calculations is resource consumption of the residence and 
associated buildings per night total and per person per night.  A description 
of the cases will be provided next. 

A simple type of free time residence is a wooden building with a floor 
area of 29 m². The building has one and a half floors, as sleeping facilities 
are located in a loft. Electricity consumption is approximately 1,550 kWh 
per year, firewood consumption 1.8 m³ per year (measured in solid wood) 
and drinking water consumption is 5 litres per person per day, with water 
being brought from the permanent residence. The factors included are listed 
in figure 1. The material input of building materials also includes 
transportation and earthworks. Materials required for periodical repair work 
are included, as well as kitchen appliances and furniture. The toilet is an 
earth-closet in a separate building. 

The floor area of the well equipped free time residence is 90 m² and the 
building is on one level. Electricity consumption is approximately 9,000 
kWh per year and firewood consumption the same as in the simple residence, 
1.8 m³. Tap water consumption is 155 litres per person per day spent in the 
residence as the residence is served by a municipal or other water supply 
system. In this case a water-closet, washing machines and dishwasher are 
available. The water treatment system is therefore more advanced than in the 
simple case. The range of electronic machines and appliances is wider than 
in the simple type of residence. 

Private roads are often needed for access to free time residences in 
Finland. However, data on the average amount of kilometres of private road 
per residence was not available. This means that the number of road users 
and types of roads serving free time residences are also unknown. For these 
reasons private roads had to be excluded from the study. However, material 
consumption related to private roads can be very high, especially due to the 
low rate of use. Some suggestions were still made in chapter 3 about how 
resource consumption would change if private roads were to be included. 
Data used for calculations regarding the roads were based on figures relating 
to private roads serving permanent residences in Finland (Talja et al., 2006). 

As free time residences are also available for rent and the average 
occupancy rate of these residences is higher compared to private ones, 
calculations were also made to see how a higher rate of occupancy affects 
the resource consumption. Average occupancy rates vary according to the 
facilities and size of the rented residence. For a simple type of residence the 
occupancy rate would be 14 weeks (98 days) a year and for a well equipped 
one 20 weeks (140 days) a year. Average figures were provided by 
Lomarengas which is the largest company renting privately owned free time 
residences in Finland (Purhonen, 2006).  

2.5 Hotels
System boundaries for hotel calculations are shown in figure 1. With the 

resources available it was not possible to make calculations from the primary 
construction data as was done with the free time residences. Existing data on 
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the resource consumption of public buildings was used in the estimations of 
the resource consumption of the hotel buildings, earthworks and parking 
facilities (Sinivuori and Saari, 2005; Nieminen et. al., 2005). The floor area 
of the hotel buildings was used to calculate the resource consumption of the 
building. The floor area, room height, and the size of parking and loading 
areas built below ground level were used to estimate the extent of the 
earthworks.

Total natural resource consumption is given per overnight stay. 
Allocations were made so that the space and consumption of restaurants and 
conference facilities were excluded from the calculations, apart from 
restaurant use for breakfast, which is included in the price of the stay. 
However, all food and beverages were excluded from the study. Hotel 
specific occupancy rates for 2006 were used to calculate the figures per 
overnight stay. When occupancy rates of the cases given are compared to the 
average Finnish occupancy rate of hotels it should be noted that the cases put 
forward here have higher than average occupancy rates. The average bed 
occupancy rate was 38 per cent in 2005 (Official statistics of Finland, 2006b). 
Bed occupancy rates at Radisson SAS Seaside and Sokos hotelli Arina were 
48 and 52 per cent respectively in 2006. 

3 Natural resource consumption of accommodation on 
leisure trips 

3.1 Results, free time residences 
The two tables below show the natural resource consumption of the free 

time residences studied. Consumption has been calculated for the whole life 
span of the residence (75 years), per year, per day in use (72 days per year) 
and per day per person. It is assumed that two persons are using the 
residence simultaneously and the total consumption is therefore divided by 
two in the calculations for one person. The total waste production and 
amount of laundry, etc., is estimated for two people. If the electricity and 
heat consumption are considered not to be dependent on the number of 
people using the residence, only 2 per cent of the abiotic resource use was 
dependent on the number of people using the residence. 

Table 1. Natural resource consumption of a simple and a well equipped free 
time residence 

Material input (MI) kgType of residence and time scale
Abiotic Biotic Water Air

Simple, MI kg per life span (75 years) 325,000 225,000 30,741,000 145,200
Simple, MI kg per year 4,300 3,000 409,900 1,900
Simple, MI kg per day in use 60 42 5,700 27
Simple, MI kg per day in use per pers. 30 21 2,850 14
Well equipped, MI kg per life span 
(75 years)

1,019,100 320,300 146,533,000 286,800

Well equipped, MI kg per year 13,600 4,300 1,953,800 3,800
Well equipped, MI kg per day in use 189 59 27,140 53
Well equipped, MI kg per day in use 
per pers. 

95 30 13,570 27
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In the abiotic category approximately 65 per cent of the simple residence 
resource use was attributable to buildings and related earthworks. In the well 
equipped case the share was approximately 56 per cent. Electricity is 
significant in all categories except biotic resources. In the case of Finland the 
share of hydropower in energy production affects the water consumption 
related to the use of electricity. The water consumption of hydro power is 
included in the MI figures of electricity as water bodies are regulated and 
this affects the natural hydrological cycle. Biotic resource use is mainly due 
to building materials and fire wood consumption. In the simple case fire 
wood is the biggest factor in air consumption as the oxygen consumed in the 
burning process is included in the calculations. In the case of the well 
equipped residence electricity has a larger share in the air category than fire 
wood as the amount of electricity consumed is almost six times greater than 
in the simple one. (Salo et al., 2008) 

When these two cases are compared the difference is considerable. 
Abiotic resource consumption is more than tripled in the well equipped case 
compared to the simple one.  

Table 2: Percentual change in resource consumption according to sensitivity 
analyses of free time residences 

Effect on MI figure (per year) +/- %Type of 
residence 

Sensitivity analysis
Abiotic Biotic Water Air

Simple Average electricity 
 wind power

-16 0 -72 -18

Well equipped Average electricity 
 wind power

-30 0 -87 -52

Simple Electricity 
consumption -70 % 

-13 0 -50 -12

Well equipped Electricity 
consumption -70 % 

-25 0 -61 -36

Simple Private road 0 m 
300 m

+755 0 +176 +15

Well equipped Private road 0 m 
300 m

+241 0 +37 +8

Simple Occupancy rate 72 
 98 days/year

+1 0 +1 0

Well equipped Occupancy rate 72 
 140 days/year

+7 0 +15 +9

Effect on MIPS figure (per day occupied) +/-
%

Simple Occupancy rate 72 
 98 days/year 

-26 -27 -26 -26

Well equipped Occupancy rate 72 
 140 days/year 

-45 -49 -41 -44

Table 2 shows the percentual difference between basic figures and 
modified calculations. In the basic calculations MI values for electricity 
consumption were based on the average composition of national electricity 
production. The MI-factor for average electricity in Finland was calculated 



Marja Salo, Satu Lähteenoja and Michael Lettenmeier

by Nieminen (2005). In the sensitivity analysis electricity was one variable 
which was modified. Instead of average electricity it was assumed that the 
electricity consumed was produced with wind power. The decrease of 
consumption in the case of wind power (in percentages) is greatest in the 
water category because the water consumption of hydropower is eliminated. 
The consumption of abiotic resources and air also decreased tremendously. 

In addition to the production method of electricity the amount of 
electricity consumed was also considered. The 70 per cent reduction 
suggested here is quite dramatic. This would require practically giving up 
almost all heating with electricity. In general, as electricity consumption in 
free time residences has been growing it has had a marked impact on the 
amount of their resource consumption during recent decades. 

Adding 300 metres of private road to the calculations caused a 
tremendous increase in particular in the abiotic resource consumption. This 
is due to the great amount of soil and rock material extracted and brought in 
for the road construction. The figures used in this calculation were based on 
private gravel roads serving permanent residences. This road type might be 
more massive than is needed for a free time residence. At least this analysis 
gives an idea of how relevant an impact the road infrastructure might have 
on the total resource consumption.  

Raising the occupancy rate naturally increases the total resource 
consumption of a residence. However, the increase is small compared to the 
decrease in consumption figures per day in use. The higher yearly increase 
of occupancy in the case of a well equipped residence is due to the increased 
amount of electricity consumed, as this residence is assumed to rely more on 
the electric heating than the simple one. Occupancy rates used in the 
sensitivity analyses were the approximate figures for rented residences. This 
suggests that the use of rented residences is more efficient than that of 
private ones. Due to the absence of data, in this study the occupancy of 
friends and relatives was not included in the private residence occupancy 
rate. The assumption is that friends and relatives usually visit free time 
residences at the same time with owners of the residence. Even so, this 
should be considered when private and rented cases are compared. There 
was no additional consumption of biotic resources as the amount of firewood 
consumed was considered constant. 

According to the basic calculations and sensitivity analyses, natural 
resource consumption of the use of free time residences per person per night 
varies between 22–321 kg of abiotic resources, 15–30 kg of biotic resources, 
808–18,570 kg of water, and 10–29 kg of air.  The results of the analysis and 
the means of decreasing resource consumption, or keeping the consumption 
low, are further discussed in chapter 5. 

3.2 Results, hotels 
The results of basic analysis will be presented next. It should be kept in 

mind that the geographical location of hotels varies and this causes 
differences in heat consumption. Two cases are not presented here for the 
purpose of relative comparison but to provide two cases reflecting the 
amount and consistence of the natural resource consumption of hotel 
accommodation.  
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Table 3: Natural resource consumption of hotels 

Material input (MI) kgHotel and time scale
Abiotic Biotic Water Air

Radisson SAS Seaside, MI kg per 
year

4,416,300 18,600 537,985,900 1,680,400

Radisson SAS Seaside, MI kg per 
overnight

37 0 4,510 14

Sokos hotelli Arina, MI kg per 
year

4,446,600 15,650 337,455,000 1,757,100

Sokos hotelli Arina, MI kg per 
overnight

45 0 3,400 18

In table 3 figures for material consumption are given per year and per 
overnight. When abiotic resource consumption is considered, the major three 
components of consumption are buildings, electricity and heating. In the 
biotic category building and furniture are the most significant factors. 
Whatever the case, the amount of biotic consumption per overnight stay is 
approximately 0.2 kg. As in the case of free time residences, electricity 
consumption in hotels attains the highest peak in the water category. 
Electricity and heating are the largest single factors of air consumption. 

Table 4: Percentual change in resource consumption according of sensitivity 
analysis related to hotels 

Effect on MI figure (per year) +/- %Hotel Sensitivity analysis
Abiotic Biotic Water Air

Radisson Electricity -20 %, 
heat -20 %

-10 0 -16 -16

Arina Electricity -20 %, 
heat -20 %

-10 0 -14 -17

Radisson Average electricity 
 wind power 

-24 0 -80 -30

Arina Average electricity 
 wind power

-13 0 -69 -15

Arina Restaurants included +32 +12 +106 +30
Radisson Overnights +20 % +3 0 +2 +10
Arina Overnights +20 % +4 0 +5 +5
Compact hotel Compared to Arina +12 +24 +15 +16

Effect on MIPS figure (per overnight) +/- % 
Radisson Overnights +20 % -14 -17 -15 -8
Arina Overnights +20 % -13 -16 -12 -12
Compact hotel Compared to Arina -26 -18 -24 -23

It was noted that electricity and heating account for a significant part of   
the resources consumed in hotels. In the first sensitivity analysis the effect of 
a 20 per cent decrease in both electricity and district heating consumption 
was analysed. The results in the Radisson and the Arina in relation to this 
analysis are rather similar. Reductions appeared to be highest in the 
categories of air and water but were also considerable in relation to abiotic 
resources. When wind power is considered instead of average electricity, the 
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reduction in the Radisson is higher compared to the Arina, as the 
contribution of electricity towards the total consumption of resources is 
greater. When the total resource consumption of restaurants was included in 
the Arina calculations consumption in the water category doubled, while 
increases in the other resource categories are also considerable. In particular 
the electricity consumption is responsible for this increase. It should be 
noted that the Arina has several restaurants and that services are provided 
almost 24 hours per day. This aptly demonstrates the complexity of 
allocating the restaurant service between overnight guests and other 
customers. 

As was noted in the case of free time residences, the number of 
overnights increases the total consumption, but even so consumption per 
overnight decreases. Higher occupancy rates lead to a more resource 
efficient service if values per overnight are considered. 

 A hypothetical calculation was made to estimate how room size affects 
the natural resource consumption per overnight in hotels. The Arina was 
used as a basic unit for comparison. In hypothetical calculations of the 
“compact hotel” room size was decreased compared to the basic calculations. 
A compact room size of 15 m² was used and 394 rooms could be provided in 
the Arina instead of the 260 rooms provided at the moment. The bed 
occupancy rate was kept constant so that the total number of overnights is 
higher in the compact case. As electricity use, heating, water and the number 
of items in rooms increased with a higher number of rooms and overnights, 
the total consumption of natural resources naturally increases, but again 
resource consumption per overnight decreases as the basic infrastructure is 
shared with more service units. The results of these calculations are included 
in tables 5 and 6. 

According to the basic and sensitivity analyses the natural resource 
consumption of hotel overnight per person varied in the abiotic category 
between 28–59 kg, between 888–7,000 kg in the case of water and between 
10–23 kg in relation to air, respectively. Biotic resource consumption was 
almost zero in every case. 

4 Natural resource consumption of travel and 
accommodation on leisure trips 

So far in this paper the focus has been on accommodation only. Tourism 
would not exist without mobility as this is already by definition part of 
tourism activity. According to previous studies mentioned in the 
introductory chapter (see Gössling et. al., 2005; Gössling et. al., 2005; 
Hunter and Shaw, 2007; Peeters and Schouten, 2006) transport has a major 
role to play in environmental pressure caused by tourism.  

Studies also show that personal mobility is increasing and this stresses 
the importance of examining passenger transport, too. According to the 
National Transportation Study (2007), passenger traffic is increasing in 
Finland. Seventy-one per cent of trips of over 100 km were related to leisure 
time and private car was the most common means of transport. In particular 
transportation to free time residences seems to depend on the private car, as 
according to studies, around 95 per cent of trips were made at least partly by 
passenger car. Approximately 4.7 billion passenger kilometres are annually 
related to travel to private free time residences. This figure also includes day 
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trips. For domestic leisure travel with paid accommodation (at least one 
overnight) the private car is the most common means of travel, covering 79 
per cent of the trips. (NTS, 2007; Pitkänen and Kokki, 2005; Ministry of 
Transport and Communications, 1999). 

Here a few examples are given to show the total natural resource 
consumption of two types of weekend trips and the share of accommodation 
and passenger transport in the total resource consumption of the entire trips. 
The figures are calculated as the total consumption for two persons. 

The first case concerns a trip to a private free time residence. Both simple 
and well equipped types are included, as well as two modes of transportation, 
i.e. private car and bus. According to Nieminen (2004), the length of the 
average return trip to a free time residence is 214 km is also used in this 
study. In figure 2 the variation between residence types and transport modes 
is shown. If a private car is used, transport makes a higher contribution to 
abiotic consumption than accommodation. The reason for this is the vast 
abiotic resource consumption of the transport infrastructure which is 
included in the MI figures for transportation. The transport contribution to 
air consumption is also high and in the case of simple residence and private 
car transport almost doubles the air consumption compared to bus transport. 
MI figures for transport do not include biotic consumption (i.e. trees cut at 
the time of road construction). The biotic consumption shown below only 
includes the consumption related to accommodation. Figure 2 also clearly 
shows the difference between the two types of residences, as already 
discussed in chapter 3.1. 

Note: We= Well equipped residence, Sim=Simple residence, pc=private car

Figure 2: Natural resource consumption of a weekend trip to free time 
residence
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The second case given here concerns another type of weekend trip, a 
short stay in a hotel. The data on accommodation comes from the Arina, as 
the most extensive data was provided by this particular hotel. The objective 
was to calculate transport using three different options. A return trip from 
Jyväskylä to Helsinki was used here as an example. The length of the return 
trip by road is estimated to be 543 km. Figure 3 shows the vast differences 
transport makes to the total consumption. Again, the private car is 
responsible for the peak in the abiotic category. The biotic category is not 
included here as the total consumption would be less than one kg.  If a trip is 
made by plane, water and air consumption in particular are multiplied 
compared to other transport options. Water consumption is vast, partly due 
to the rain water drained from the airport. In the case of small airports with 
only a few operations the contribution of one flight towards the total 
consumption of water is high. As the flight is short the fuel consumption is 
higher per flight kilometre compared to longer flights. This contributes to the 
high air consumption of the trip. 

Figure 3: Natural resource consumption of a weekend trip to hotel with three 
transport options 

 If figures 2 and 3 are compared and the resource consumption of 
accommodation only is taken into account, the well equipped residence 
seems to consume more resources in every category compared to other 
options. The simple residence consumes the least in every category except 
biotic resources. The total consumption of a particular trip still largely 
depends on the transport related decisions. According to the cases discussed 
here, transport, especially in the abiotic and air categories, accounts for a 
vast proportion of the total consumption even if the distances travelled in 
these examples are not extensive. The proportions would be totally different, 
if figures for a longer stay were to be calculated, naturally depending on the 
distance travelled and the mode of transport used. If the number of days 
spent on leisure travel is considered constant, how a person decides to 
allocate this travel budget is important. The statistics indicate, and the 
rhythm of working life supports the fact, that in numerical terms most trips 
are one or two day trips. In these cases transport is the factor making the 
difference as its consumption is repeated in the case of every trip. 
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5 Reducing material intensity of tourism 

5.1 Transport 
As figures 2 and 3 show, transport choices have a huge potential to affect 

the total material intensity of travel. Another issue is whether public 
transport really is an option on all types of leisure travel and why is this so. 
In the case of free time residences public transport might not always be 
available except for residences located in holiday resort areas. A peripheral 
location is also linked to a low level of use of road infrastructure. In these 
cases the material input per passenger kilometre is much higher than average. 
To reduce the material intensity of travel to free time residences the location 
of a residence should be chosen so that public transport is available and used, 
the distance is short, and the length of a stay would be extended instead of 
raising the number of separate trips.  

In the case of hotels the same rules apply. Hotels located in cities or 
holiday resorts are usually served well by public transportation. Tourists can 
especially influence the resource consumption of a holiday trip when making 
the transport decision, as the framework of consumption at the hotel is set by 
the service provider. 

5.2 Energy 
According to the cases discussed in this paper, electricity and heat are the 

major consuming factors in addition to the built infrastructure. Efficiency in 
energy issues may constantly be developed and this makes it very much a 
potential issue in the discussion of efficiency. The efficient use of energy is a 
responsibility of both guests and service providers. There are techniques to 
prevent wastage of energy and these should be made use of by hotels. For 
guests the best way to avoid excessive consumption is to keep an eye on the 
use of warm water, heating, air conditioning and lighting.  

Households have more power in energy issues relating to private free 
time residences: what kind of heating system is used, what is the energy 
source, and how much electricity is consumed. Larger residences require 
more heating and more space is available to fit in electrical appliances. In 
well equipped residences heating is in many cases required or recommended 
during the winter time even if the residence is not used, as the water system 
and appliances might otherwise be damaged. Attention should be paid to this 
issue in relation to providing solutions for constructing systems so that no 
heat, or as little as possible, is needed during the winter time when the 
residence is not in use. When fire wood is used, attention should be paid to 
the quality of the fuel and burning conditions to maximize the heat gained 
and also to minimize harmful emissions.  

5.3 Buildings
 Footings, earthworks and space built below ground level define most of 

the abiotic resource consumption of buildings, especially in the case of small 
ones. This is due to the vast amounts of soil and rocks moved from their 
original place. Thus, in the planning phase the location and specific needs 
should be considered so that no excessive earthworks are needed. One option 
is to use recycled material, i.e. waste land or construction waste, to reduce 
the need for new material. In the case of both small and larger buildings 
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adding floors reduces the material load per square metre of floor space in use. 
Wood is a light construction material which reduces the material intensity of 
the building and also means that lighter footings may be built. Tamminen et. 
al. (2007) have studied the material consumption of housing and provide 
more detailed analysis on the topic.  

In the case of both free time residences (simple vs. well equipped) and 
hotels, a smaller room or residence size per visitor means a more efficient 
service. The size and type of the building affects the material input during 
the building phase, but throughout the whole life span size will also 
determine to a large extent the need for heating. Space also allows increases 
in the amount of furniture and appliances and a larger number of electrical 
appliances in particular will further increase the total material consumption. 

5.4 Occupancy rate 
 An increase in occupancy always increases the material consumption. 

However, if an increase in occupancy rate with the existing infrastructure 
will decrease the pressure to build new accommodation, any increase in 
existing occupancy will be resource efficient. According to this paper, an 
increase in the occupancy rate may decrease material input per overnight 
significantly. If the increase in occupancy is caused by an extension of the 
length of stay it is most efficient, as no extra transportation is needed. 

If a rise in the occupancy rate of private free time residences would 
decrease the use of other accommodation infrastructure, this can be 
considered to be resource efficient from the accommodation point of view. 
However, as we saw in chapter 4 transport plays a major role and this needs 
to be remembered, too. Non-family visitors in private residences were not 
taken into account in this study but visitors also increase the occupancy rate. 
It is more efficient to share one residence instead of having several 
residences.  According to information from Lomarengas, an average length 
of stay in a rented residence is longer compared to private ones. Taking into 
account also the fact that overall occupancy rate is higher in rented ones this 
makes the use of these in general terms more resource efficient than private 
ones, if accommodation only is considered.  

5.5 Government control and guidance 
As tourism is not a necessity, the demand for the activity depends on 

various factors and not the least on the state of household, national and 
international economics and the (international) political atmosphere.  
Economics also provide a means to influence the resource efficiency of 
tourism. Transport is the essential tourism activity. As discussed in this 
paper, the mode of transportation highly affects the total consumption. The 
question should be raised whether the current pricing policy of fuels and 
transport services encourage tourists to make resource efficient choices. The 
question of energy is also related to accommodation: what is built, how, and 
what kind of energy is used. 

Local and national level planning policy sets the framework regarding at 
which locations new infrastructure is built. Especially in the case of free time 
residences more densely and spatially concentrated planning would increase 
resource efficiency, as this would raise the efficiency of the use of the 
infrastructure and help to provide public transportation and other services. 
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5.6 Free time residences, a Finnish institution 
Free time residence is one of the essential institutions of the Finnish 

culture. Many people have access to their own free time residence or one 
belonging to a relative. Spending time in a free time residence is considered 
to be linked to the notion of respect for, and being close to, nature. This is 
the reason why most people prefer, if possible, to build their free time 
residence in a peripheral and isolated place. When a holiday is spend in the 
heart of a natural environment it is easy to forget about the environmental 
pressure caused by the activity. Again, mental images of free time residences 
are still based on simple living, even if the standard of living is nowadays in 
many cases close to that in permanent residences. 

Here suggestions have been made regarding how the material intensity of 
free time residences could be decreased. The passenger transport and 
infrastructure needed for transport is one of the major issues. As long as a 
peripheral location forms an essential part of the institution of free time 
residence use, suggestions for denser planning seem difficult to realise as 
this would question the whole idea that many people have about free time 
residences.

A free time residence is not only a place to which to stay overnight. This 
is the reason why a hotel, or even rented free time residences, are not always 
substitutes for a free time residence owned by oneself or the family. Many 
activities are not possible anywhere else than in one’s own free time 
residence. The property itself might also be meaningful, if it has been owned 
by the family for several generations.  

These are the reasons why in the case of private free time residences 
there is a huge challenge to develop the culture towards a less resource 
consuming future. The first step is to make people aware of the real state of 
the resource consumption of the activity and then begin to think what kind of 
a less consuming free time residence culture could be acceptable, or whether 
it is possible to reduce resource consumption (on a personal and household 
level) elsewhere, if the free time residence is considered to be an essential 
part of personal consumption. 

6 Overall conclusion 
Households have individual monetary and time budgets allocated for 

leisure travel. If this budget is to be used in a resource efficient way, careful 
attention should be paid to the frequency, geographical distance and length 
of stay.  Government policies set the framework in which tourists and 
service providers operate. In this framework both stakeholders may or may 
not seek to apply resource efficient practices while engaged in their activity. 
Energy is a major issue to focus on when it applies to transport and 
consumption related to accommodation. Material inputs and the efficient use 
of infrastructure for transport and accommodation are other key issues. 

 As biofuels increase their share of the markets, research is needed on how 
this will change the resource consumption of transport and other forms of 
energy consumption.  

In this study only the most common forms of Finnish tourism were 
studied. A lot of research is needed to examine other types of tourism, 
especially international tourism, since air travel is increasing quickly and at 
the same time the distances travelled are growing. There also exist many 
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other types of tourism. For example, camping is worthy of attention. It 
would also be interesting to study the material intensity of restaurant services 
and different kinds of activities. 

In Finland, free time residences play a major role in leisure travel.  
Especially now that expectations in respect of the facilities in residences are 
growing it is important to find resource efficient technical solutions and to 
discuss expectations related to free time residences for new and old 
residences. At the moment the VAPET-project by the Finnish Work 
Efficiency Institute (Työtehoseura) is making a contribution to this (Kasanen, 
2006). However, as the results of this study show, we should in addition to 
technical solutions also rethink our needs and our requirements. This calls 
for innovations in marketing and attitudes for the acceptance of smaller, less 
well equipped and shared free time residences.  

The authors would wholeheartedly like to thank the representatives of Hotel 
Radisson SAS Seaside in Helsinki, Finland and Sokos Hotelli Arina in Oulu, 
Finland for their support in the data collection. 
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