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ABSTRACT 

This study investigates the application of life cycle thinking (LCT) and life cycle assessment 
(LCA) in the field of waste management from perspectives based in the social sciences. LCT is 
explored through the theoretical construct of regimes, drawing theoretical resources from a 
combination of the ‘pragmatic turn’, the economics of conventions and transition theory. 
 
This work is based on eight papers treating theoretical arguments, qualitative and quantitative 
analysis, case studies and semi-structured interview data. LCT is placed in the context of 
contemporary societies. LCA is seen as an instrument of quantification and evaluation used by 
actors which have both similar and disparate objectives, and who offer justifications for its use 
through arguments embedded in conflicting pluralities of worth. Furthermore, this work analyses 
LCA as a tool for the qualification of the waste hierarchy; a waste management principle 
articulating a convention based on closed material cycles. 
 
This study argues that the technological trajectory of waste management regimes has been 
significantly influenced, inter alia, by actors’ institutional articulation of the waste hierarchy at 
national and territorial levels. It discusses the legitimacy of LCA, and the quantitative application 
of LCT, as an intermediary object used to qualify the waste hierarchy. Furthermore, LCT is 
placed in a prospective context which may be used to assist in the transition toward sustainable 
waste management. 
 
 
RESUME 

Ce travail se penche sur les atouts et limites de la mise en œuvre des principes du cycle de vie 
(LCT1) et de l'analyse du cycle de vie (ACV) dans le domaine de la gestion des déchets à partir de 
perspectives propres aux sciences sociales. La LCT est explorée à travers la construction 
théorique des régimes conventionnels, s’appuyant sur un travail d’interface entre sociologie 
pragmatique et théorie de la perspective multi-niveaux des systèmes d'innovation. 
 
La LCT est analysée dans le contexte des sociétés contemporaines. La LCT et son pendant 
technique, l’ACV, sont représentées comme des instruments de quantification et d'évaluation 
utilisés par des acteurs dotés d’objectifs à la fois semblables et disparates. L’ACV devient alors un 
instrument de justification utilisé par des acteurs en univers controversé, dans la tentative 
d’objectiver les choix collectifs dans un sens favorable à leurs intérêts. En ce sens, cette thèse 
analyse l’ACV en tant qu’outil de qualification du principe de hiérarchisation du traitement des 
déchets, un principe en phase avec le principe conventionnel du bouclage des flux de matières. 
 
Nous faisons valoir que la trajectoire technologique des régimes nationaux de gestion des déchets 
en Europe est fortement influencée, inter alia, par les arrangements institutionnels entre acteurs à 
différentes échelles territoriales. Nous discutons de la légitimité de l’ACV en tant qu’objet 
intermédiaire utilisé pour qualifier la hiérarchie des modes de traitement des déchets. Enfin, ce 
travail lance des pistes de réflexions prospectives quant à l’usage de la LCT pour aider à la 
transition vers une gestion durable des déchets. 

                                                 
1 LCT est l’abréviation de life cycle thinking, pensée de cycle de vie en français. Par manque de sigle officiel, 
l’appellation LCT est préférée.  
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PREFACE 

This thesis is the result of a four year co-tutelage agreement between the Division of Industrial 
Ecology at the Royal Institute of Technology (KTH) (PhD in Industrial Ecology) and the Centre de 
Recherches et d'Etudes Interdisciplinaires sur le Développement Durable (CREIDD) at the Université de Technologie 
de Troyes (UTT) (PhD with specialisation in Développement Durable). I was employed by Veolia 
Environnement Recherche et Innovation (VERI) between 2009 and 2011 in the context of a Convention 
Industrielle de Formation par la Recherche (CIFRE) accord between the Association Nationale de la 
Recherche et de la Technologie (Convention CIFRE 707/2008) and VERI. In 2012, this work continued 
at the Division of Industrial Ecology in Stockholm. All results from this research are presented in 
this thesis and in the public domain. 
 
Negotiating the triptych of interests - my own, those of academia and VERI - has not been a 
straightforward task. As such, I feel it is important to start with several elements relating to the 
genesis of this thesis. The life cycle work at VERI has traditionally been quantitative in nature. 
The life cycle assessment of waste management systems and options has been conducted to 
support technical operations and support commercial bids. The remit of this work was to look at 
the messages coming from the European level, the Recycling Society and the increased focus of 
life cycle thinking, and the influence this would have on VERI’s activities. VERI was interested in 
quantifying the environmental benefits of their recycling and recovery activities. Following this 
approach, an initial task was to investigate various environmental assessment tools; to see what 
they can and cannot do in relation to providing information on the potential environmental 
impacts of waste treatment options in the face of inherent future uncertainty. Consequentially, an 
investigation ensued (Paper I) into work previously undertaken on the subject of waste 
management, specifically plastic waste management, from a life cycle perspective. 
 
The internal changes in personnel at VERI resulted in a lack of continuity of supervision. 
Logically, I followed the counsel of my two co-supervisors, Nicolas Buclet (UPMF2/UTT) and 
Nils Brandt (KTH). I followed a more qualitative approach to life cycle thinking, its influence at 
the policy level, and explored theoretical dimensions of waste management regime change. 
Hence, I decided to undertake this PhD at a social science level; an investigation into not only the 
use of life cycle assessment in waste policy, but also of the role of life cycle assessment as an 
intermediary between science and society. Looking at the growing salience of the life cycle 
approach, as a concept informing European level and Member State waste policy, I felt it was 
appropriate to have a broad reflection on the discourse of this field, both its research and 
application. Thus, reflecting upon the broad conclusions from this first paper, and on the general 
life cycle literature, this original aim may have been asking too much of life cycle assessment 
before obtaining a rich understanding of how life cycle thinking has contributed, and can 
contribute, to the evolution of waste management technologies, policies and action. Whilst actors 
in the waste management value chain undertake life cycle assessments, is not fully clear how life 
cycle information contributes to the development of strategies, policies and change in waste 
management systems. Upon this reflection, perhaps a new analytical approach to studying the use 
of life cycle assessment of waste management systems was required. 
 
Mid-2011, Oliver Keserue accepted a co-supervisory role within VERI. This was by chance, as 
the Arab Spring had led to the end of his mission as a programme officer for the UNEP Plan 
Bleu. This greatly benefitted the mobilisation of this research at VERI. Oliver’s policy-oriented 
background helped facilitate a new perspective at VERI and also to find a greater operational 
significance of this work. Since mid-2011, a great effort has been made to make the concepts and 

                                                 
2 Université Pierre Mendès France 
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language presented in this thesis accessible, thereby preparing it with the main audience of my 
research at VERI in mind, i.e. the strategic leadership. Feedback from this level, especially on the 
importance of understanding the drivers for change in waste management systems, led to 
extending the financing for this project and has demonstrated VERI’s interest in this research. 
Furthermore, this support has been aided by VERI’s increasing capacity to fund research in the 
sociological dimension, which was not as strong when this research commenced. 
 
At KTH, there is a strong tradition of theses by publication. These theses consist of a number of 
articles and a kappa. In English, kappa is often translated as a summary. However, this is 
misleading as the kappa should be more than a summary of the appended articles. Lundahl3 notes 
that “Its basic function is to provide a brief but dense synthesis and summary of the dissertation 
project as a whole”. The kappa should go beyond a simple presentation of research results and 
discuss these results in a broader context. If the scope of the dissertation project is disciplinary 
and defined relatively early, the kappa can be relatively short. However, if the articles are only 
vaguely related to each other and/or cover a smaller part of the dissertation project, it is more 
difficult to synthesise the dissertation project. In my case, the articles are only vaguely related to 
each other, but they are related to the dissertation project. As such, one of the purposes of this 
kappa is to illustrate the common thread running between the articles. 
 
Retrospectively, this body of work may have been easier to display had it been presented as a 
monograph. Historical studies do not lend themselves to investigation and presentation in the 
form of smaller, consecutive pieces4. Furthermore, synthesising interdisciplinary research runs the 
risk of skipping over important theoretical issues. However, I did want this work to be read, and 
the redaction of a thesis by publication is perhaps a better conduit for the dissemination of this 
research. As a compromise, I depart from the tradition of presenting a short kappa and present 
this work as an ‘extended’ kappa. 
  

                                                 
3 Lundahl, L. 2010. On the choice of thesis format and on writing the ”kappa” of a thesis of publications. Umeå 
universitet 
4 Ibid 
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1. INTRODUCTION 

1.1 COORDINATING WASTE MANAGEMENT 
aste is a ubiquitous externality of today’s society impacting negatively upon the 
environment, the economy and society. In terms of economic scale, waste management 
is one of the most important environmentally oriented sectors. Yet although the nature 

of environmental problems arising from waste and waste management are perceived as 
predominantly local, their origins can be tied to the organisation of material within society, 
resource management, production and consumption patterns and changing life styles (Buclet and 
Godard 2000a). 
 
Decision-making in waste management is more than a case of deciding upon the most 
environmentally and economically efficient array of treatment processes. We would be remiss if 
we were to forget the ‘social’ aspects; the actors, their positions and objectives, and how they 
influence the institutional and technological trajectories of waste management. In order to 
mitigate tension between actors and facilitate their coordination, waste management decisions 
should be justifiable and accepted by the actors involved in the specific situation. This, in turn, 
requires a transparent and accepted form of not only decision-making processes, but the 
provision of transparent and accepted evidence to support decision-making. 
 
This work approaches waste management from the perspective of regimes; entire forms of 
institutional, technical, economic and social organisation which establish reference points that 
assist in the coordination of action among actors (Buclet 2002a). It is about how actors use tools 
that aspire to take ‘objective’ scientific facts and apply them in active situations. More specifically, 
it is about a concept known as life cycle thinking (LCT) and the tool, life cycle assessment 
(LCA)5. 
 
LCA is a tool used in the broader field of industrial ecology. Boons and Howard-Grenville 
(2009:13) define industrial ecology as “the study of material and energy flows resulting from 
human activities” providing the basis for “developing approaches to close cycles in such a way 
that the ecological impact of these activities is minimized”. Boons and Howard-Grenville 
(2009:13) highlight two distinct lines of research that have developed within this field: regional 
approaches related to geographically bounded networks of social actors (i.e., industrial symbiosis 
and eco-industrial parks) and activities related to product-chains where human activities are 
associated with sets of products throughout their life cycle. This research focuses on the end-of-
life phase of products, whilst discussing the issue of territorial contextualisation. 
 
Cohen-Rosenthal (2000) suggest the main rationale of most scientists involved in industrial 
ecology is that associated with neo-classical economics; in that acquiring information will lead to 
its application and that governments should change incentive structures to encourage the 
establishment of linkages within value chains (Boons and Howard-Grenville 2009). Indeed, it 
appears the majority of waste management studies inspired by the life cycle approach strive 
toward this common goal of providing knowledge in order to lead us toward a ‘sustainable’ form 
of managing resources within society. To this effect, there is a growing body of literature that 
investigates the potential environmental impacts of waste management systems from a life cycle 

                                                 
5 The relationship between LCT and LCA is explored in detail in Chapter 2 
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perspective. However, Boons and Howard-Grenville (2009) suggest the actions that create 
material and energy flows can only be understood through taking the social context in which they 
operate into account. As such, this work looks at LCT as a concept that may aid actors to 
improve their action regarding the environment; it looks at LCA as an object between science 
and society. 

1.2 A SOCIAL DIMENSION TO LIFE CYCLE THINKING 
In order to implement actions which may take us on a more sustainable trajectory of waste 
management, such as closing material cycles and extending material cascades, actors may be 
required to implement knowledge derived from the life cycle approach. Previous research on the 
life cycle approach from perspective based in the social sciences includes work on subjects, such 
as decision-making (Baumann 1998; Bengtsson 2000), institutionalisation (Frankl and Rubik 
1999; Heiskanen 2000b), governance (Vagt et al. 2008), environmental law (Dalhammer 2007) 
and marketing (Rex 2008). However, there is a relatively small body of research on how actors 
use LCT in the waste management value chain and whether its use results in actors changing their 
course of action. 
 
How and why do actors use LCT in the waste management sector? Is the information produced 
by LCT a legitimate form of decision support in the eyes of the actors involved? How do actors 
reconcile uncertain situations, and how, if at all, is LCT used in such situations? In the context of 
European and national level waste policy, this thesis addresses such questions from perspectives 
based in the social sciences. 
 
Heiskanen (2000b) provides an interesting reflection which is perhaps relevant to this thesis. 
Mobilising concepts from Actor-Network Theory, Heiskanen suggests LCA has become a 
multiple immutable mobile (Latour 1987), arguing that the ‘logics of the life cycle approach’ have 
become black-boxed (Latour 1987). This institutionalisation has made LCA the obligatory passage 
point (Callon 1986) from which to conceive the environmental impacts of economic activity. 
Heiskanen (2000b) argues the LCA method, analysis tools, databases, data collection and sharing 
systems are immutable mobiles enabling the collection of data from different locations and thus 
allowing centres of calculation to act at a distance. Additionally, Heiskanen (2000b) notes that 
whilst the value choices, goals and scope in LCA are vigorously debated, the cognitive and 
normative assumptions underlying the life cycle approach are rarely questioned. 
 
In order to depart from critical questions surrounding the socio-economy of innovation, the 
articulation between science, society and action becomes relevant. Looking to the work of Vinck 
(1999) - who builds on notions such as inscription (Latour and Woolgar 1979), immutable and 
combinable mobiles (Latour 1987), boundary objects (Star and Griesemer 1989) and intermediaries (Callon 
1986) - the notion of intermediary objects becomes relevant. As such, this thesis looks at the 
place of intermediary objects, which actors use to create objectivity, within society. In order to 
understand the role of science in society, one must move beyond the rational model of policy 
making (in that the consequence of policy options are assessed in a rational way according to a 
predefined set of criteria). This thesis takes the position that science is not used directly by 
society. There are intermediaries between science and society; intermediary objects, such as 
models, tools, databases. I investigate LCA as an intermediary object; an intermediary object used 
by actors in the process of translation; translation in the shift from intention to realisation and 
the construction of coherence or the creation of new possibilities (Vinck 2012). Such objects are 
not reducible to initial intentions, as other factors entering into the situation may override such 
intention (Latour 1996). 
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Latour (1987) notes the importance of following those that do technoscience; this requires 
following the actors, their positions, the actions they take and the justifications they give as to 
their use of LCA. If we are really to understand the potential of applying LCA – an application 
that is in sync with a richer understanding of science and society - we should enter into an 
understanding of how decisions and actions are constructed by actors and the potential role of 
LCA within this construction. 
 
Figure 1 illustrates these concepts in relation to LCA. The science behind LCA, the life cycle 
inventory (LCI) and life cycle impact assessment (LCIA) components, quantify the impact of 
resource use and emissions to air, water, and soil. Elementary flows, the inputs and outputs 
identified in LCI phase, are translated to midpoint level indicators (e.g., equivalent values such as 
CO2-equivalent for the Global Warming Potential [GWP]) or endpoint level indicators related to 
human health, the environment and natural resources (e.g., damage values such as disability-
adjusted life year [DALY] for human health) (JRC 2010). 
 
However, these results mean little on their own. LCA is an iterative tool where the goal and 
scope of the study are defined, a life cycle model is developed, LCI and LCIA are performed, the 
goal and scope are then refined or revised if necessary, key LCI data improved, LCIA 
characterisation factors are improved, the results are interpreted, reported and subjected to 
independent review if necessary. Through the object of LCA one is now able to translate 
‘science’, via a standardised black box, and present this data with the appropriate contextual 
significance to support decision-making in society. Actors are required to do the science 
supporting LCA, design the LCA tools and models, commission LCA studies, and interpret life 
cycle knowledge. This is all done in the presence of the subjective perspectives and values of the 
researchers, institutions and decision-makers. Furthermore, actors operate within society; their 
action is constrained by rules, institutions and conventions. 
 

 
Figure 1. LCA in society 
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1.3 AIM OF THE THESIS 

1.3.1 Research trajectory 
The place of LCT within a social context and the conception of LCA as a tool between science 
and society did not seem apparent at the beginning of this work. Paper I, which was the empirical 
starting point of this research, raised several questions as to the use of LCA in waste policy. 
Authors such as Ekvall et al. (2007), Finnveden (2000) and Finnveden et al. (2007) have detailed 
the methodological limitations of LCA as a decision support tool in waste planning and policy 
making. However, Paper I looked at the results of previous studies to see how life cycle 
information could be used as an input to developing plastic waste management strategies. This 
paper shows us that the devil is in the detail. If one is to understand LCA results in context, one 
must delve into the assumptions within the modelling. One should question the legitimacy of 
these assumptions (if they aim to be an honest perception of reality), their impact upon the 
results, the temporality and spatial scale of such results, and if the results can be appropriated to 
broad strategies for waste management. Upon completion of this paper, it became hard to induce 
territorial strategies from specific localised cases. Questions arose including: What catchment area 
is required for technologies to be more environmentally efficient than others? What is the spatial 
tipping point as to the choice of waste treatment options, if there is one? Furthermore, the 
current use of LCA is limited in its ability to model systems in a dynamic way. Whilst the static 
‘photograph’ produced helps in understanding the system, analysis from a prospective standpoint 
is somewhat limited (even if the integration of futures studies methods is possible, robust futures 
studies techniques are seldom used in relation to waste management6). Consequentially, the 
subsequent papers in this thesis contribute by giving some theoretical and practical responses to 
such a puzzle. They investigate what we should understand in order to better apply LCT in waste 
policy, the role of LCT in waste policy and how actors use LCA. 

1.3.2 Aim 
This aim of this thesis is articulated into four parts: 

- to find a coherent and relevant framework for understanding the potential of LCT to 
facilitate change in a field such as waste management policy 

- to relate LCA to action in the context of actors’ games 
- to investigate the legitimacy of LCT in waste management policy in the European context 
- to investigate the dynamic between the waste hierarchy and LCT 

 
Whilst there is currently a strong discourse in modern societies to strive for scientific objectivity, 
the complexity of society may hinder such objectivity. In this context, this thesis investigates the 
place of LCA within the complexity of actors’ games. The purpose of this thesis is to provide a 
richer understanding of the way in which LCT may be articulated within a global framework of 
waste management. 

1.3.3 Relevance 
The intended audience for this thesis are the actors involved in the waste management sector, 
including the private actors, institutions, organisations and other stakeholders that work with or 
are likely to be influenced by LCT. I hope this thesis will constitute a small but relevant 
contribution to the place of LCA within waste policy. 
 
Furthermore, this thesis offers several academic contributions. It may interest authors who are 
investigating how agency can be better explored in the multi-level perspective of system 
innovation. The link this thesis makes between transition theory and the pragmatic turn (and the 
                                                 
6 Exceptions include the Towards Sustainable Waste Management project (See Dreborg and Tyskeng (2008)) 
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economics of conventions) is a first attempt to look at agency in the multi-level perspective from 
the standpoint of justification and qualification. Additionally, this thesis may be of interest to the 
community of researchers applying LCA to waste management systems. It identifies how actors 
apply and justify their use of LCA and provides some food for thought regarding alternative ways 
of applying LCA to waste management problems. 

1.3.4 Motivation 
Both theoretical and empirical motivations have driven this thesis. From a theoretical standpoint, 
the concept of regimes has been used in several studies on the evolution of waste management 
(see (Buclet 2002b; Buclet and Godard 2000b; Geels and Kemp 2007; Kemp 2007; Kemp et al. 
2007; Lauridsen and Jørgensen 2010; Loorbach 2007; Parto et al. 2007; Spoerri 2009)). These 
studies look at regimes from at least two theoretical backgrounds: transition theory and the 
economics of conventions. Whilst there are several similarities in these approaches, they stem 
from different ontological bases and possess different conceptions of the role of rules, 
institutions and conventions. Additionally, it has been suggested that the multi-level perspective 
of system innovation (MLP) lacks agency, becoming overly functionalistic and too descriptive 
(Genus and Coles 2008; Shove and Walker 2007; Smith et al. 2005). Thus, a theoretical 
motivation of this thesis was to investigate how these two theories approach the concept of 
agency and regimes. 
 
The empirical motivation of this research relates to this exploration of waste management 
regimes. Buclet and Godard (2000b) and Buclet (2002b) have studied the structure and dynamics 
of waste management regimes from the perspective of the economics of conventions. These 
studies investigated the conventional principles, the institutional articulation of political 
objectives and the interaction and friction between European waste management regimes. 
However, the scope of these studies did not allow for a detailed investigation of the principles of 
equivalence utilised by actors during the coordination of action. This thesis further develops this 
aspect. 

1.3.5 Scope 
Waste is a heterogeneous mix of materials. Historically waste has been treated as a single flow, a 
negative externality to the production and consumption system. Studying all waste streams, with 
their inherently individual complexities, is a gargantuan task and beyond the feasibility of this 
PhD thesis. Hence, theoretical components of this thesis are illustrated through a case study of 
post-consumer plastic7 waste management in a European context. 
 
Plastic waste generation has increased from approximately 16.2 million tonnes in 1993 to 24.6 
million tonnes in 2007. During this time, there has been a noticeable diversion of plastic waste 
from landfill to both energy and material recovery. The closure of material and energy cycles has 
experienced continual progress in the EU. In 2009, of the 24.3 million tonnes of post-consumer 
plastic waste, 54% was recovered (22.5% material recovery and 31.5% energy recovery) (Plastics 
Europe 2010). The capacity of feedstock recycling remains marginal with a decreasing market 
share; less than 0.3% by weight of the plastic waste treatment market. In Western Europe, 
Phylipsen et al. (2002) project total plastic waste growth to increase to between 36 million tonnes 
(80% - low growth) and 55 million tonnes (175% - high growth). 
 
In terms of environmental impact, the increasing use of plastics may result in the continued need 
for fossil fuels as a material feedstock. 90% of plastics come from non-renewable fossil resources 
(Al-Salem et al. 2009). Comparing the contribution to fossil fuel depletion of bulk materials, 

                                                 
7 Hereafter ‘plastic waste’ 
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Chapter 5 outlines the two theoretical approaches used to study waste management regimes, 
transition theory and the ‘pragmatic turn’ (and the economics of conventions), and discusses 
ontological crossovers. 
 
Chapter 6 revisits the research design suggesting a greater focus on the application of LCT in the 
context of actors’ games, principles and rules that coordinate action in waste management 
regimes. This chapter also outlines the case studies and methods undertaken during the course of 
this research. 
 
PART THREE: Results – life cycle thinking in a complex society 
Chapter 7 outlines the role of the waste hierarchy principle in the evolution of Western European 
waste management regimes. The waste hierarchy and LCT are presented in terms of institutions 
and conventions. 
 
Chapter 8 analyses three distinct aspects of LCT in the context of conventional regimes. Section 
7.1 illustrates how LCA is an object embedded in the industrial system of legitimacy and analyses 
the criticisms regime actors levelled against LCA based in this industrial logic. Section 7.2 
identifies the plurality of legitimacies regime actors use to justify their actions, and the systems of 
legitimacy which actors invoke when justifying their use of LCT and LCA. Section 7.3 analyses 
the qualification of the waste hierarchy through the LCA. 
 
PART FOUR: Discussion 
Chapter 9 places LCT in the context of reflexive governance. It discusses potential ways to 
improve the social coherence of LCT as a process-oriented concept, through the introduction of 
civic and market aspects. 
 
Chapter 10 discusses LCT in the context of system improvements and system innovations 
towards sustainability. 
 
Chapter 11 revisits the research design, discussing the initial assumption of approaching the study 
of LCT at the national level. 
 
PART FIVE: Future research 
Chapter 12 discusses how the concept of conventional principles can be used in a prospective 
approach, highlighting the potential of backcasting from sustainability and coordination 
principles. 
 
Chapter 13 discusses the proximity principle as a subject for further research. 
 
PART SIX: Conclusions 
Chapter 14 provides a non-technical summary of this thesis.  
 
Chapter 15 revisits the relevance of this thesis, highlighting its importance to actors in the waste 
management sector and noting its academic contributions. 
 
Chapter 16 revisits the aims of this thesis and outlines the most salient conclusions of this 
research. 
 
Chapter 17 provides a summary of Papers I - VIII. 
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2. THE LIFE CYCLE APPROACH 

he life cycle approach encompasses life cycle thinking (LCT), life cycle assessment (LCA), 
social life cycle assessment (SLCA), life cycle management (LCM) and life cycle costing 
(LCC). This chapter provides a basic introduction to LCA and LCT. 

2.1 LIFE CYCLE ASSESSMENT 
The Society of Environmental Toxicology and Chemistry (SETAC) define LCA as: 

“a process to evaluate the environmental burdens associated with a product, process, or activity by 
identifying and quantifying energy and materials used and wastes released to the environment; to 
assess the impact of those energy and materials used and releases to the environment; and to 
identify and evaluate opportunities to affect environmental improvements.” (Consoli et al. 1993) 

It is a 'cradle-to-grave' approach for assessing the potential environmental impacts of a 
product/service system8. LCA aims to describe the potential environmental impacts of a 
product/service system over its life cycle, including the extraction and processing of raw 
materials, production, transportation and distribution, use, and end-of-life (re-use, recycling, 
recovery and final disposal). The total environmental impacts of a product/service system can be 
determined by summing the environmental impacts of each subsystem that make up the entire 
product/service system. LCA consists of four phases: goals and scope definition, life cycle 
inventory analysis (LCI), life cycle impact assessment (LCIA) and interpretation. 
 
Wrisberg et al. (2002) outline the main characteristics of LCA as: the comparison of different 
options to supply a given function, following a cradle-to-grave approach, aiding companies to 
look beyond their gates or governments to detect unforeseen consequences of their policies, a 
comprehensive assessment of environmental interventions and environmental issues, and the 
provision of quantitative or qualitative results. In the context of waste management, LCA can aid 
the expanding of perspectives beyond the boundaries of the waste management system. Whilst 
the system boundaries for the LCA of product/service systems include the entire life cycle of the 
specified product/service, the system boundaries of LCA of waste management systems are 
delineated to assess the function of the management of a specified waste in a specified space and 
time. Thus, LCA of waste management systems only considers the waste management stages of 
the various products that constitute the waste stream, illustrated in Figure 3. 
 
Clift et al. (2000) define the two main types of systems within LCA of waste management 
systems; the foreground and background. The foreground system comprises “the set of processes 
whose selection or mode of operation is affected directly by decisions based on the study” (Clift 
et al. 2000:281). The background system consists of “all other processes which interact with the 
Foreground, usually by supplying or receiving material or energy” (Clift et al. 2000:281). This 
delineation between systems is important, as the indirect environmental impacts of background 
systems can often be greater than the direct environmental impacts caused by the waste 
management system (Ekvall 2009). Such a systems perspective is valuable for large complex 
waste management systems, as the optimisation of one process can potentially lead to the sub-
optimisation of the system. Further details on methodological aspects of LCA of waste 
management systems can be found in Finnveden (1999), Clift et al. (2000), Ekvall et al. (2000) 
and Ekvall et al. (2007). 
                                                 
8 A theoretical construct, designed to aid the modelling of potential environmental impacts throughout its life cycle 

T
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Figure 3. LCI of Product and waste management systems (Coleman et al. 2003) 

2.2 LIFE CYCLE THINKING  
Heiskanen (2000a:56) suggests that LCT is a specific way of “understanding human-nature 
interactions, and responsibility for them, in terms of a system of materials, energy, information 
and management flows.” Heiskanen (2000a) highlights several premises that buttress LCA, 
termed the ‘logics of a life cycle approach’, suggesting they have become institutionalised among 
many societal actors. These include: 

- “The environmental burden of a product (or process, or activity) is equal to the sum of 
the burdens of the physical processes to which it is linked through material and energy 
flows,  

- All products have environmental burdens, 
- All products can be improved, and  
- Responsibility for the environmental burden of a product (or process, or activity) accrues 

through participation in the flow of materials and energy in its physical life cycle”. 
(Heiskanen 2000a:32) 

The core element of LCT is that relevant actors, producers and consumers should be aware of 
environmental, and societal problems throughout the product life cycle and take measures to 
address these problems (Dalhammer 2007). Furthermore, Dalhammer (2007) suggests that many 
industries acknowledge a moral (environmental or social) responsibility for the life cycle impacts 
of their products/services, notably in regard to the location of these impacts. This is reflected in 
definitions provided by organisations such as UNEP: 

“Life cycle thinking implies that everyone in the whole chain of a product’s life cycle, from cradle to 
grave, has a responsibility and a role to play, taking into account all the relevant external effects. The 
impacts of all life cycle stages need to be considered comprehensively when taking informed 
decisions on production and consumption patterns, policies and management strategies.” Klaus 
Töpfer (UNEP 2005:5) 

Although LCT is a critical part of the European Commission’s Communication on Integrated 
Product Policy (IPP) (European Commission 2003), the Thematic Strategy on the prevention and 
recycling of waste (European Commission 2005) and the Waste Framework Directive (Council 
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Directive 2008), the European Commission’s Joint Research Centre (JRC) does not define LCT, 
only stating its purpose as: 

To “identify possible improvements to goods and services in the form of lower environmental 
impacts and reduced use of resources across all life cycle stages", with the “key aim … to avoid 
burden shifting … meaning to minimise the impacts at one stage of the life cycle, or in a geographic 
region, or in a particular impact category, while helping to avoid increases elsewhere” (European 
Commission 2010). 
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3. CONTEXTUALISATION 

he phenomena analyzed in this thesis are of a historic nature; there is learning and ‘lock in’ 
in waste systems, and ‘landscape’ changes have pronounced effects. This section provides 
a historical timeline of the salient decisions that have influenced waste management, and 

plastic waste management, in Europe, Germany, France and the UK. The purpose of this section 
is to provide a historical context, the past 30 years, for the results presented in this thesis, and for 
the results presented in Papers II, VI, VII and VIII. 
 
This research takes place at both the European and the member state levels. Ultimately, a 
comprehensive study would investigate all 27 EU member states. However, this is not possible 
within the scope of a PhD thesis. At the member state level, three European countries are 
considered: Germany, France and the UK. These countries are somewhat similar; they have a 
similar level of economic development, are influential at the European level and are faced with 
the same problem of increasing volumes of waste, including plastic waste. However, they have 
embarked along very different technological and institutional trajectories for waste management. 
 
History tells us that Germany has a very strong influence at the EU level regarding the push for 
high standards in environmental policy. France represents a ‘middle of the road’ country and is a 
good example of what is happening in the South West part of Europe. The UK is isolated from 
the continent, and has struggled to overcome a historical reliance of disposal via landfill.  
 
Section 3.1 highlights some salient European directives that have influenced waste management 
in Germany, France and the UK. Sections 3.2 to 3.4 provide a brief overview of some significant 
pieces of national legislation which have influenced waste management in these three countries. 

3.1 SALIENT EUROPEAN DIRECTIVES 

3.1.1 Framework legislation 
Directive 1975/442/EEC on waste was the first European directive on waste, establishing an 
overall framework for the management of waste in the EU. This directive was subsequently 
amended in 1991 and 1996. In 2006, the directive was replaced by Directive 2006/12/EC, 
incorporating these existing amendments into a single directive. 
 
In 2005, the Thematic Strategy on the prevention and recycling of waste set out to clarify, 
simplify and streamline EU waste law and introduce LCA into policy making (European 
Commission 2005). Directives 75/439/EEC on the disposal of waste oils, Directive 
91/689/EEC on hazardous waste, and Directive 2006/12/EC on waste were repealed and 
replaced with Directive 200898/EC on waste, also referred to as the Waste Framework Directive 
(WFD). 
 
The WFD aims to protect human health and the environment against harmful effects caused by 
the collection, transport, treatment, storage and landfilling of waste. It establishes: 

- the need to set waste prevention and decoupling objectives for 2020 by the end of 2014 
- a requirement to separately collect paper, metal, plastic and glass waste streams by 2015 
- a recycling target of 50% by weight for at least the paper, metal, plastic and glass 

fractions of household waste 

T
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- a target of 70% by weight for the preparing for re-use, recycling and other material 
recovery of  non-hazardous construction and demolition waste 

 
The WFD also establishes the waste hierarchy as a priority order for waste management; 
prevention, followed by reuse, recycling and other forms of recovery, and disposal. 

3.1.2 Legislation on installations 
Directive 1999/31/EC on the landfill of waste prescribes requirements for the location, design 
and operation of landfills. Table 1 highlights the diversion targets for biological municipal waste.  

Table 1. Reduction objectives for biodegradable municipal waste to be landfilled (Tojo et al. 2008) 

Reduction objective for biodegradable 
municipal waste (by weight) 

Deadline Optional deadline for countries landfilling more 
than 80% of MSW in 1995 

75% of what is produced in 1995 2006 2010 

50% of what is produced in 1995 2009 2013

35% of what is produced in 1995 2016 2020 

 
Directive 1999/31/EC on the incineration of waste covers incineration facilities with or without 
energy recovery and co-incineration plants. It sets requirements related to permits, conditions of 
operation, management of residues, monitoring and measurement. 

3.1.3 Legislation on specific waste streams 
Directive 85/339/EC on packaging for liquid food was the first directive aimed at reducing the 
weight and volume of packaging waste. It was replaced by Directive 94/62/EC on packaging and 
packaging waste, amended by Directive 2004/12/EC. 
 
Directive 2004/12/EC covers all packaging placed on the market in the Community and all 
packaging waste. The three main objectives of this Directive are: 

- To reduce the impact of packaging and packaging waste on the environment; 
- To harmonise national legislation on packaging and packaging waste in order to prevent 

barriers to trade and market distortions; 
- To ensure free movement of packaged goods. 

It establishes recovery and recycling objectives outlined in Table 2. 
Table 2. Recovery and recycling targets in the amended packaging directive 94/62/EC (Tojo et al. 2008) 

Recovery or incineration with 
energy recovery (by weight) 

Recycling (by weight) Deadline9 

Minimum 50% 
Maximum 65% 

Minimum 25% (more than 15% for each material)  
Maximum 45% 

30 June 2001 

Minimum 60% Minimum 55%
Maximum 80% 
Glass 60%, paper and board 40%, metal 50%, plastics 
22.5%, wood 15% 

31 December 2008

  

                                                 
9 Derogations were allowed for Greece, Ireland, and Portugal 
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3.2 WASTE MANAGEMENT IN GERMANY 
In Germany, the increase in municipal solid waste doubled in weight from 1950 to 1961 (Fischer 
and Petchow 2000). The increase in municipal waste destined for landfill resulted in the 
establishment of 50,000 uncontrolled dump sites; of which only 130 were sanitary landfills. The 
consequence of this waste management situation was the contamination of water bodies and 
groundwater, odour, landfill gas emissions, uncontrolled fires and vermin/insect infestation. 
(Fischer and Petchow 2000).  
 
The first incineration plant was established in Hamburg in 1894/95 as a response to the last 
major outbreak of cholera (Umweltbundesamt 2008). Incinerators were situated close to large 
cities that did not have access to space for large landfills. This technological trajectory was reified, 
inter alia, by the energy crisis in 1973, and waste incineration became a source of heat and energy. 
 
1972 
The adverse environmental impacts of waste management activities in Germany were recognised 
in the 1960s, which led to the first waste management law in Germany ‘the waste disposal act of 
1972’. A constitutional amendment was required which moved legislative jurisdiction concerning 
waste management from the Länder to the national level. The primary aim of this legislation was 
to close the uncontrolled landfill sites and replace them with central, regulated and supervised 
landfill sites which fell under the responsibility of regional and local governments. The result of 
this legislation was that within several years uncontrolled landfills were shut down. (Schnurer 
2002). 
 
However, the growth of large waste disposal plants and the growing environmental awareness of 
the general public10 led to a growing resistance to the installation of landfill and incineration 
infrastructure among residents (Schnurer 2002). The avoidance or delay of the establishment of 
waste disposal infrastructure, coupled with the rise in weight and volume of municipal solid waste 
(30% by mass and 50% by volume, largely due to packaging waste (BMU 1990)), lead to a waste 
disposal crisis (Fischer and Petchow 2000). 
 
1977 
During 1977, pressure from the Federal Government to reduce the amount of packaging waste 
led to the first voluntary agreement between industry and the Federal Government to stabilise 
the amount of refillable bottles, increase glass and tin plate recycling, and not introduce large 
plastic bottles. Fischer and Petchow (2000) note this voluntary agreement ultimately failed in 
stabilising the proportion of refillable bottles on the market. 
 
1982 
A second voluntary agreement in 1982 also failed to stabilise the amount of refillable bottles on 
the German market (Fischer and Petchow 2000). 
 
1986 
These factors led to the adoption of the Waste Avoidance and Management Act (Abfallgesetz), 
adopted in 1986, which defined a new legal framework for the treatment of waste. This piece of 
legislation introduced a hierarchy to promote avoidance and recovery in preference to disposal. 
The hierarchy was not a statutory obligation. However, Fischer and Petschow (2000:20) suggest 
                                                 
10 Due to public waste management scandals, such as: the 1976 Seveso dioxin catastrophe in Italy, leaking of 
contaminated leachate from the co-disposal of toxic and municipal solid waste at the Georgswerder (Hamburg) 
landfill in 1983, and two cases in the Netherlands, Lekkerkerk, in 1980, where it was discovered new housing had 
been built on a landfill site containing chemical waste, and Lickabaert, in 1989, where dioxins from waste 
incinerators were found in milk from nearby grazing cows. 
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that due to its congruency with environmental concerns, “experts, the opposition in Parliament, 
and the public demanded that recycling took priority over energy recovery”.  
 
Furthermore, Schnurer (2002) suggests that although the legislation proved inadequate to address 
the waste management problems in Germany, it marked the first step in policy reorientation. The 
Waste Avoidance and Management Act also created the foundations for producer responsibility, 
whereby the petroleum industry was obliged to collect and dispose of waste oil in an 
environmentally compatible manner (Schnurer 2002). 
 
1988 
In 1988, an ordinance for returning one-way plastic beverage containers, implementing Directive 
85/339/EC on packaging for liquid food, was enacted. It stipulated that plastic beverage 
packaging could only be sold if retailers established a deposit-refund system. The ordinance 
played a significant role in the disappearance of PET and PVC bottles from German markets 
(Fischer and Petschow 2000). 
 
1991 
The 1991 Packaging Ordinance (Verpackungsverordnung) was a key product of the 1986 Waste 
Avoidance and Management Act. It placed recycling quotas on used sales packaging (see Table 
3). Fischer and Petschow (2000:25) note that the 1991 Packaging Ordinance was a turning point 
in “consensus-oriented corporatism institutionalizing the German idea of closed substance cycles 
by a top-down approach”. Additionally, it placed a quota of 72% on refillable beverage 
containers in order to prevent mandatory deposits from being placed on non-returnable 
containers. Furthermore, a ban was placed on the energy recovery of plastic packaging waste. 
 
The 1991 Packaging Ordinance led to the establishment of the DSD and the ‘Green Dot’ (Grüne 
Punkt), the producer responsibility systems which have spread throughout Europe. The 
Packaging ordinance was amended in 1998 aiming at ensuring legislative compliance with the 
directive 94/62/EC on Packaging and Packaging Waste. The Packaging Ordinance was amended 
for a fifth time in April 2009. 

Table 3. Recycling quotas (percentage of used sales packaging) (Fischer and Petchow 2000) 

Material 1993 1995 
Glass 42 72 
Paper 26 72 
Tin Plate 18 72 
Aluminium 18 64 
Plastics 9 64 
Composites 6 64 

 
1993 
In 1991, the Technical Instructions on Waste from Human Settlements (Technische Anleitung 
Siedlungsabfall, TASi) were approved and subsequently entered into force in 1993. The regulations 
had to be fulfilled by 2005, allowing a 12 year period in which to plan investments. The TASi 
determined how municipal solid waste has to be treated by disposal authorities, laying down 
requirements on the location, design and operation of landfills, and on the composition of waste 
that can be accepted by landfills. The objectives of the TASi were: to recover as much 
unavoidable waste as possible, to reduce the amount of harmful waste (Hempen 2005).  
 
1996 
The Closed Substance Cycle and Waste Management Act (Kreislaufwirtschafts- und Abfallgesetz, KrW-
/AbfG) of 1996 replaced the 1986 Act and changed the German approach to waste management 
in two ways. Firstly, it extended the definition of waste to be in line with European law. Secondly, 
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it defined a hierarchy as a basic principle of the Act: “Waste 1. must, firstly, be avoided; this must 
be accomplished especially by reducing its amount and noxiousness; 2. must, secondly, a) be 
subjected to substance recycling or b) used to obtain energy (energy recovery).” (BMU 1996:7). 
 
2001 
Ordinance on Environmentally Compatible Storage of Waste from Human Settlements 
(Abfallablagerungsverordnung - AbfAblV) entered into force in 2001. This ordinance banned the 
landfilling of untreated biodegradable waste after June 2005. Biodegradable waste must be treated 
before landfilling, for instance through processes such as mechanical-biological treatment (MBT). 
 
Transposition of the WFD 
The transposition of Directive 2008/98/EC into national legislation is ensured as an amendment 
to German waste law Kreislaufwirtschafts-/Abfallgesetz (KrW/AbfG), the Novelle des 
Kreislaufwirtschaftsgesetz (KrWG), entering into force in 2011. 

3.3 WASTE MANAGEMENT IN FRANCE 
Until the mid-1970s, municipal waste management was not subject to a national legal framework. 
Municipal solid waste management was characterised by a lack of control and organisation 
(Buclet et al. 2000). Municipal waste collection did not extend to the whole population (especially 
rural areas) and its disposal was not supervised by any central administration. This system led to 
the increasing volume and mass of municipal waste (principally due to packaging waste), the 
increasing amount of uncontrolled landfilling (two thirds of all disposal in 1970), and public 
health problems (Simon 2000). Incineration was mostly concentrated in the Paris region (Simon 
2000). The first incinerator was built in 1912, followed by two more in 191311 (Buclet et al. 2000). 
 
1975 
Legislation was enacted in 197512, Law No. 75-633 of July 15 1975, to respond to these problems. 
It marked the adoption of the concept of municipal waste treatment as a public service in France 
(Buclet et al. 2000). The two main objectives were to stop uncontrolled landfilling and to provide 
waste collection services for the population.  
 
Local authorities were obliged to provide the population with a household management service 
and finance the cost of collection and treatment by setting up a tax (Buclet et al. 2000). Technical 
solutions that minimised the financial cost of waste disposal were favoured. This assumed that 
incinerators and landfills were able to solve the waste management problem (Simon 2000). 
Landfill was the least costly method (12.3 Euros in 1986) compared to incineration (24.6-26 
Euros in 1986) (Buclet et al. 2000). However, incineration with energy recovery developed 
around big cities due to the lack of available landfill sites and the security of waste volumes for 
incinerators. 
 
By the end of the 1980s the two objectives of the law had been accomplished: 94% of the 
population were supplied with waste management services and uncontrolled landfilling had been 
considerably reduced (Buclet et al. 2000). 
 
However, a general protest movement arose against landfill and incineration methods (Buclet et 
al. 2000). The increasing hostility against disposal methods meant it became increasingly harder to 
develop landfill and incineration infrastructure. Furthermore, it became harder for the municipal 

                                                 
11 In 1928, Paris had one of the world’s largest district heating networks, with municipal waste constituting up to 
40% of the fuel (the remaining 60% based on coal) (Buclet et al. 2000). 
12 On the same day the European Directive 75/442/EEC on waste was adopted 
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waste system to cope with an increasing volume of waste (a growth of 64% between 1960 and 
1990) (Simon 2000). 
 
1992 
In 1992, two pieces of legislation were introduced: Law No. 92-646 of July 13 for household 
waste management, and Decree No. 92-377 of April 1 1992 for packaging waste management. 
The main goal was to shift away from the former system, based on elimination, to one based on 
valorisation (Buclet et al. 2000; Simon 2000). The main objectives were to prevent the production 
of waste, limit its transport, and ensure re-use, recycling or other actions which were able to 
obtain energy or reusable materials (Buclet et al. 2000). After 2002, landfills would only be able to 
contain ‘ultimate waste’. Additionally, all categories of waste, except ultimate waste should be 
valorised. However, the definition of ultimate waste lead to many interpretations13 and thus 
influenced the rate of valorisation (Buclet et al. 2000). 
 
Several financial tools were created to achieve this goal, and a landfill tax (initially set at 3€ per 
ton) was created (Simon 2000). The funds collected through this tax were redistributed as 
subsidies to help local authorities invest in waste valorisation schemes.  
 
In the same year, Decree No. 92-377 of April 1, 1992, on packaging waste generated by 
households was adopted. In 1989, the first negotiations regarding a new European directive14 on 
packaging waste had begun. As the German legislation was taken as a reference for the whole 
EU, this would have meant that France would have to meet very demanding recycling objectives 
(Buclet et al. 2000). Additionally, this was unpopular with French industry as they did not want 
technological choices to be imposed upon them. Hence, the French decree was adopted before 
Directive 94/62/EC on packaging and packaging waste. A target of 75% valorisation was set for 
the year 2002. This target was in line with the Law No. 92-646 of July 13 which did not make a 
separation between material and energy recovery. 
 
This decree enacted producer responsibility, making the producer, importer or marketer of 
household packaging responsible for contributing to its end-of-life treatment. Two choices were 
available to fillers: to take responsibility of collection and treatment of packaging waste 
themselves, or contribute to an authorised organisation that would manage the waste on behalf 
of the industry (Buclet et al. 2000). Most companies chose the second option.  

Eco-Emballages, who oversees plastic packaging waste management, was founded mostly in 
reaction to the German DSD system, and has been an important actor at the European level for 
all those scared by the ambitious German evolution of rules and constraints. Eco-Emballages and 
local districts are bound in contractual relationships. Material organisations, packaging producers, 
distributors (or importers) pay licence fees. Eco-Emballages uses this fee to help local authorities 
establish and optimise selective waste collection and sorting programmes through financing the 
extra cost incurred by the collection and sorting of the materials. However, the communes remain 
responsible for the collection and elimination of household waste. 
 
Directive 94/62/EC is transposed through four decrees (Simon, 2000): 

- Decree No. 92-377 of April 1, 1992 on household packaging 
- Decree No. 94-609 of July 13, 1994 on industrial and commercial packaging 
- Decree 96-1008 of 18 November 1996 on local household assimilated waste disposal 

plans 

                                                 
13 Some local authorities considered that ultimate waste covered waste that was not recyclable under current 
economic or technical conditions (Buclet et al. 2000). 
14 Replacing Directive 85/339/EC on packaging for liquid food. 
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- Decree 98-638 of 20 July 1998 on factoring environmental demands into packaging 
design and manufacturing 

In spite of these decrees, the European Commission found that transposition was not clear 
enough and sent a motivated advice15 to the French government regarding the transposition of 
article 12 (concerning information systems) (Simon 2000). However, as the non-transposition of 
the Directive in the French legislation could not be proven, the European Commission stopped 
the proceedings, without any improvements of the French transposition. According to ADEME, 
in 2008 the objectives of Directive 94/62/EC had been met in France (ADEME 2008c). 
 
2008 
Despite the growing influence of the European legislation on national waste management, 
initiatives were taken at the national level. The main initiative has been the Grenelle de 
l’Environnement.  
 
The Grenelle was the first of two conferences bringing together the national government, local 
authorities, trade unions, business and voluntary sectors to draw up a plan of action of concrete 
measures to tackle environmental issues. These conferences lead to the Grenelle I and Grenelle II 
laws, adopted by the French Parliament between 2008 and 2010. The Grenelle concerns 
biodiversity and natural resources, climate change, environment and public health, production 
and consumption modes, environmental democracy and governance. Concerning waste 
management, several objectives have been set: 

- Waste reduction of 7% between 2007 and 2012 
- Increasing the material recovery and biological recycling to a rate of 35% by 2012 and 

45% by 2015 
- An overall reduction in the amount of disposal and incineration of waste, to reduce 

environmental and health problems 
- For packaging, the goal is to achieve the recycling rate of 75% by 2012 
- Additionally, a second objective for packaging waste is to increase industries’ contribution 

to waste treatment (up to 80% of the total costs, including the collection and the sorting). 
Consequently, the local authorities’ contribution should decrease.  

 
Transposition of the WFD 
The WFD has been transposed through the Ordinance No. 2010-1579 of December 17 2010. In 
spite of this ordinance, the European Commission found that the transposition was unclear and 
sent a motivated advice to the French government regarding the transposition of the Directive. 

3.4 WASTE MANAGEMENT IN THE UK 
In 1947 the Town and Country Planning Act had legislated that planning powers of new waste 
management facilities be held by local authorities. However, this did little to stem the 
uncontrolled dumping of waste. Waste became an environmental and public health issue at the 
beginning of the 1970’s. In 1972 several toxic waste dumping events were brought to public 
attention when 36 drums of sodium cyanide were discovered at a disused brick pit at Nuneaton 
on the outskirts of Coventry (Williams 2005). 
 
1990 
Waste management in the UK has evolved rapidly (Lacoste and Chalmin 2007). Prior to the 
1990s, the safe disposal of municipal solid waste in landfill sites was the dominant mode of 
operation (Tudor et al. 2011). Britain’s environmental strategy, This Common Inheritance (DoE 
                                                 
15 A motivated advice notifies a member state that the European Commission is engaging the procedure leading to 
the European Court of Justice for non-transposition of a European Directive. 
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1990), published in 1990, dedicated one chapter to waste management. Although a 25% 
household waste recycling target was set for 200016, the strategy stated “About 90% of our waste 
is disposed of in the ground – in some 4,000 controlled landfill sites. Britain’s geology enables 
this to be done safely in most areas. There is no shortage of suitable sites in most parts of the 
country, though there are obvious shortages in some metropolitan areas” (DoE 1990:193). 
 
1995 
The first waste management strategy in the UK was the 1995 strategy Making Waste Work: A 
strategy for sustainable waste management in England and Wales (DoE 1995). The primary 
objectives of the strategy were: (1) to reduce the amount of waste that society produces; (2) to 
make the best use of the waste that is produced; (3) to minimise the risk of immediate and future 
environmental pollution and harm to human health; and (4) to increase the proportion of waste 
managed towards the top of the waste hierarchy (DoE 1995). The 1995 strategy established a 
four tiered hierarchy consisting of: reduction; re-use; recovery (recycling, composting, energy) 
and disposal. The strategy noted that all waste hierarchy options have a place in the strategy: 
“The Government continues to support landfill for appropriate wastes, provided it is properly 
controlled and managed in an environmentally acceptable way” (DoE1995:6). The strategy set the 
following targets: 

- setting a waste reduction target before the end of 1998, 
- to recycle or compost 25% household waste by the year 2000, 
- to recover 40% of municipal waste by 2005, and  
- to reduce the proportion of controlled waste going to landfill to 60% by2005. 

1997 
Directive 94/62/EC is transposed through the Producer Responsibility Obligations (Packaging 
Waste) Regulations 1997, which came into effect on 1 January 1998.  Annual business targets are 
set in order to meet recycling and recovery targets outlined in Directive 94/62/EC. Business 
targets apply only to packaging handled by producers. These targets (see Table 4) are required to 
be higher than the EU targets, as small businesses are exempt from producer responsibility. The 
targets include domestic, industrial, and commercial packaging. 

Table 4. Packaging waste targets 2012 – 2017 (Source: DEFRA) 

Material  2012 (%) 2013 (%) 2014 (%) 2015 (%) 2016 (%) 2017 (%) 

Paper/card 69.5 69.5  69.5 69.5 69.5 69.5 
Glass 81 81 81 81 81 81 
Aluminium 40 43 46 49 52 55 

Steel 71 72 73 74 75 76 
Plastic 32 37 42 47 52 57 

Wood 22 22 22 22 22 22 

 
The UK responded to Directive 94/62/EC in a unique way. All participants in the packaging 
value chain share a statutory responsibility for the end of life phase of packaging waste. The UK 
did not institute a mandatory ‘Green Dot’ scheme to induce extended producer responsibility like 
its other European counterparts. Valpak is the largest compliance scheme to which companies 
hand over their legal responsibility. Packaging Waste Recovery Note (PRN) and Packaging 
Export Waste Recovery Note (PERN) systems were established where PRNs are purchased on 
an open market by obligated companies to provide evidence that recycling has taken place by 
accredited reprocessors. Money from the PRNs is reinvested back into the recycling system to 
increase collection and recycling capacity and to help develop end markets. 

                                                 
16 For 1998/1999, in England and Wales 83% of municipal solid waste was landfilled, 8% recovered (excluding 
recycling) and 9% recycled. 
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The Producer Responsibility Obligations (Packaging Waste) (Amended) Regulations 2008 cover 
recycling and recovery, and the Packaging (Essential Requirements) Regulations 2003 (as 
amended) transpose Directive 94/62/EC. 
 
2000 
Davies (2007) notes that the developments in municipal waste management in the UK are linked 
to the pressure from the EU to transpose directives relating to the environmental impacts of 
waste management and the extension of the role of the private sector into traditionally public 
sectors, such as waste management.  
 
Directive 1999/31/EC on the landfilling of waste provided the basis for the Waste Strategy 2000 
for England and Wales (DETR 2000). The Waste Strategy 2000 transposed the biodegradable 
municipal waste diversion targets established in Directive 1999/31/EC: 

- By 2010 to reduce biodegradable municipal waste landfilled to 75 per cent of the 1995 
volume. 

- By 2013 to reduce biodegradable municipal waste landfilled to 50 per cent of the 1995 
volume. 

- By 2020 to reduce biodegradable municipal waste landfilled to 35 per cent of the 1995 
volume 

As these targets applied to a large proportion of municipal solid waste in the UK, meeting these 
targets would require significant changes to the waste management system. Furthermore, the 
Waste Strategy 2000 introduced recovery targets for municipal waste of 40% by 2005, 45% by 
2010 and 57% by 2015. Targets for recycling or composting of household waste were set at 25% 
by 2005, 30% by 2010 and 33% by 2015.  
 
In this strategy, the waste hierarchy is mentioned as a key consideration to be taken into account 
in the determination of the BPEO. The Waste Strategy 2000 acknowledged that determining the 
‘right way’ to treat particular waste streams was not a simple task and introduced the BPEO as a 
core aspect of the strategy; “Decisions on waste management, including decisions on suitable 
sites and installations for treatment and disposal, should be based on a local assessment of the 
Best Practicable Environmental Option.”(DETR, 2000:40). 
 
2005 
The 2003 Waste and Emissions Trading Act entered into force in April 2005, establishing the 
Landfill Allowance Trading Scheme (LATS). Local authorities were granted an allowance for the 
disposal of biodegradable waste in landfill. Authorities that did not fill their quota had permits to 
sell, whilst those who went over their allowance could either buy quotas or have financial 
penalties imposed. In 2011, the Government released the Government Review of Waste Policy in 
England 2011 (DEFRA 2011a) which announced the end of LATS after the 2012/13 scheme 
year in England. 
 
2007 
The Waste Strategy for England 2007 (DEFRA 2007) builds upon the framework laid out by 
Waste Strategy 2000, and subsequent legislation, emphasising the need to reduce the organic 
fraction of municipal waste going to landfill (Bulkeley and AskIins 2009). 
 
The Waste Strategy 2007 introduces waste prevention targets, increases recycling and recovery 
targets for municipal waste to be in line with the Waste Framework Directive (2008/98/EC) and 
maintains the landfill diversion targets as prescribed in the Waste Strategy 2000 and Landfill 
Directive (1999/31/EC). Targets in the strategy include: 
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- To reduce the amount of household waste not re-used, recycled or composted from 2000 
levels to 29% by 2010, 35% by 2015 and 45% by 2020 

- To recycle or compost household waste at a rate of at least 40% by 2010, 45% by 2015 and 
50% by 2020.  

- To recover municipal waste at a rate of 53% by 2010, 67% by 2015 and 75% by 2020 
- Landfill diversion targets remain the same as the Waste Strategy 2000. 

 
Transposition of the WFD 
Directive 2008/98/EC was transposed into national law in England and Wales by The Waste 
(England and Wales) Regulations 2011 which came into force in March 2011.  
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4. RESEARCH APPROACH AND DESIGN 

4.1 RESEARCH PARADIGM 
his thesis reflects the discourse of policy research to provide knowledge for action (Hakim 
2000). It is also exploratory, mobilising qualitative case studies which investigate situations 
where actors interact with LCA.  

 
Guba and Lincon (1994) identify four research paradigms: positivism, postpositivism, critical 
theory and constructivism. Fein (2002) further identifies poststructuralism as an additional 
research paradigm. The ontological tenet underpinning constructivism is that of relativism; local 
and specific socially constructed realities of varied meanings conditional upon human experiences 
and interpretation (Fien 2002; Guba and Lincoln 1994). Critical theory possesses the ontological 
tenets of historical realism; a virtual reality is ‘out there’ (material and independent of us) but 
shaped by values (social, political, cultural, economic, ethnic and gender) and power (Fien 2002; 
Guba and Lincoln 1994). 
 
I find myself in a difficult situation when fitting this research into these classified approaches. 
Perhaps the best way to view this question is to look at how the abovementioned approaches 
perceive coordination. If taking a constructivist approach to coordination, Thévenot (in Jagd 
(2004)) notes that one can satisfy the explanation of a coordination problem through the 
argument that coordination is a social process, a social invention dependent upon interpretation. 
However, such an approach negates the need to treat technical and organisation processes within 
coordination problems. Thus, since this research looks at how actors qualify their arguments, and 
the tools (LCA) used in such qualification processes, it sits somewhat within critical theory. 

4.2 APPROACHING THE STUDY OF LIFE CYCLE THINKING 

4.2.1 Application typologies as a guide to understanding the utility of life cycle 
assessment 

In order to understand the utility of LCA in decision-making situations, a number of application 
typologies have been developed by scholars in the field. Application typologies illustrate different 
situations where LCA is applied, such as: identification of improvement possibilities (ISO 2006; 
Tillman 2000), market claims (Tillman 2000), changes in product and process design (ISO 2006; 
Tillman 2000), regulatory measures aiming for change (Tillman 2000), priority setting (ISO 2006), 
strategic planning (ISO 2006; Lindfors et al. 1995), marketing (ISO 2006) and Eco labelling (ISO 
2006; Lindfors et al. 1995). 
 
Furthermore, application typologies identify the significance of LCA methodology in decision-
making situations (see Weidema (1998) and JRC (2010)). The importance of LCA methodology is 
due to the fact that methodological considerations are dependent upon the application of the 
study. For instance, the requirements for an LCA of product-design are different for those of an 
LCA supporting European environmental policy, in terms of audience, complexity, time horizon, 
and magnitude of environmental consequence. In a typology suggested by Weidema (1998), 
strategic applications include: enterprise specific applications consisting of enterprise specific 
performance and product development (design choices, hot spot elimination). Generic applications 
consist of generic performance criteria, product legislation and societal action plans. 
 

T
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The JRC (2010) identifies three situations in which LCA could be applied: micro-level decision 
support, meso/macro level decision support and accounting. Micro-level decision support 
includes applications such as the comparison of specific goods or services, and the benchmarking 
of specific products against the product group's average. Meso/macro level decision support 
includes applications, such as policy development (forecasting & analysis of the environmental 
impact of pervasive technologies, raw material strategies, and related policy development) and 
policy information (identifying product groups with the largest environmental improvement 
potential). Common to these strategic type applications is the increased time scale of the decision 
(the time for which the decision should be valid and the lifetime of the process), the reduced 
need for site-specific information, the increased economic or social consequence and the 
increased need for certainty, transparency and documentation (Weidema 1998; Wenzel 1998). 
 
Alternatively, Heiskanen (1999) provides an epistemic typology for LCA; categorised as definitive, 
conceptual and facilitative.  

- The definitive application of LCA is to find a definitive answer to a policy problem, to find 
an authoritative justification for a policy measure, to find the superior alternative 
(examples from both the packaging and waste management sectors are numerous), to 
identify environmental hot spots in the life cycle, and to identify product groups of high 
environmental impact (Dalhammer 2007; Heiskanen 1999). In such an application, LCA 
is expected to solve controversies by providing an unequivocal solution (Heiskanen 
1999).  

- The conceptual application attempts to involve stakeholders by providing LCA to facilitate 
a greater understanding of environmental priorities. Thus, LCA helps to change the way 
actors view environmental problems.  

- The facilitative application of LCA looks to stimulate LCA activities, such as eco-design 
and life cycle management, in companies. This is done by the provision of life cycle data, 
methods and tools. Through using LCA it is suggested companies may ultimately change 
business practices (Dalhammer 2007). 

4.2.2 An appropriate territorial level to apply life cycle assessment 
Wenzel (1998) suggests that LCA supporting societal action plans and legislation should have 
long-term time scale, and have a low requirement for site specific information as the location of 
processes are, to a wide extent, unknown. Weidema (1998) supports such guidance, although he 
suggest such a cartography of relating application to time and space may be argued as artificial. 
 
Following this guidance, LCA supporting waste management decisions should be long-term, as 
decisions represent long term investments. However, whilst the above application typologies and 
guidance provide us with a framework in which to understand how actors apply LCA, and which 
temporal scale to use, the life cycle literature provides us with less guidance on determining the 
most appropriate territorial or organisational context in which to apply LCA. That is not to say 
LCA does not consider territorial dimensions. On the contrary, setting system boundaries, 
determining transport distances, etc., are all important considerations (Clift et al. 2000; Finnveden 
1999). Yet in terms of waste policy and strategy development, there is less discussion on whether 
guidance should be emphasized at a national level, a regional level, or at that of the component 
authority; whether LCA should be applied at one or more of these levels, and what form such 
guidance should take. 
 
Europe’s waste policy has recently shifted from its historical means-based tenet (emissions 
standards) to a more qualitative objective-based approach centred on resource conservation and 
environmental impact (carbon footprint). The transposition of this paradigm shift will hinge on 
local interpretations (with their local specificities, waste recovery potential, distances for large 
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agglomerations, financial constraints and political imprinting of the choice of solutions), resulting 
in a marked heterogeneity of possible interpretations. 
 
In terms of informing decisions at the national level, one may opt for a longer term, less site-
specific analysis. Alternatively, the application of LCA at the level of the competent authority, 
where site specific information (waste flows and transport distances) is available, may have more 
pertinence to actual decision-making situations. However, the possibility of conflicting life cycle 
information from these different levels exists. Such considerations may depend largely upon the 
institutional articulation of the principle of subsidiarity. For example, we can look at the case of 
using LCT to inform strategy on the mixed plastic waste stream (pots, tubs and trays) in England 
and France to illustrate such questions. 
 
In England, the decision to recycle mixed plastic waste rests with the competent authority. At the 
national level, WRAP undertook an LCA of management options for mixed plastic waste (see 
Shonfield (2008)) to identify the potential for plastic recycling to deliver significant environmental 
benefits over existing waste management options. The target audience of this study was recyclers 
and stakeholders in decision-making positions regarding the technological options for managing 
domestic mixed plastic waste. The broad conclusions were that: recycling scenarios tended to 
have the best environmental performance if all impact categories are taken into account; landfill 
is the least favourable option with energy recovery ranking in the middle (Shonfield 2008). 
However, LCA studies have also been undertaken at the level of the competent authority. 
Interviews undertaken with local level actors in England (Paper VIII) highlighted that, in one 
instance, a competent authority with in-house LCA expertise formed a divergent opinion. In 
addition to an argument that plastic wastes constitute an important part of the waste stream 
destined for energy recovery, internal LCA did not show a strong enough environmental case, at 
present, for the recycling of mixed plastic waste. In justifying the continuation of energy 
recovery, the competent authority noted that the proximity of plastic waste reprocessors was also 
a factor in the decision. There was a belief that, all other things being equal in the LCA, the 
regional reprocessing of plastic waste may give a more favourable environmental profile for 
mixed plastic waste recycling. Hence, in this case, the territorial dimension in which LCA is 
applied was of key importance to the decision. 
 
In France, the collection and sorting of household plastic packaging waste is nationally 
harmonised, falling under the stewardship of Eco-Emballages17. Presently Eco-Emballages only 
requires householders to sort the bottle fraction, which is then separated into clear PET, 
coloured PET and HDPE. Recently Eco-Emballages and ADEME undertook a study, 
incorporating LCA information, to inform a decision to include fractions other than bottles in 
the collection and sorting regime (Eco-Emballages and ADEME 2009). The conclusions were 
that “at the environmental level, there emerges a positive assessment for an extension of sorting 
which confirms the interest of regeneration” (Eco-Emballages and ADEME 2009:19)18. 
 
The appropriate territorial level to apply LCA leads us to the question of the appropriate level in 
which to study LCA. In terms of research design, this meant a choice was required concerning 
the pertinent organisational and territorial context in which to study the application of LCA and 
LCT. 
  

                                                 
17 Eco- Emballages, the eco-organism founded in 1992 by fillers, distributors and material producers to organise, 
supervise and support the recycling of household in fulfilment of their producer responsibility.   
18 My translation.  
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4.3 RESEARCH DESIGN 
The question of how to contextualise LCT has a bearing on the approach used in this thesis. LCT 
should be studied in a pragmatic context: how are actors using LCT and what actions emanate 
from this? In terms of achieving the research objectives, I was drawn immediately to the national 
level. At this level, there is quite a homogenous institutional game. Notwithstanding the 
interactions between member states at the European level and with Brussels, national actors are 
the salient players who are involved in establishing political objectives, and the structure of 
administrative (producer responsibility, source separation requirements, targets for collection, 
recycling and recovery, landfill diversion, disposal standards, etc.) economic (taxation and 
deposit-refund systems) and informative instruments (guidelines for eco-labelling and 
information campaigns). 
 
The original research design was to look at the role of LCT in national waste management policy, 
its interaction with quantitative objectives, and what was happening at the European level, see 
Figure 4. This would help structure an understanding of how change occurs in waste 
management systems; how LCT can be used as an element of such change; the interactions 
between European and member state waste policies and how quantitative objectives are set in the 
light of the new salience of LCT. 
 
In the context of setting quantitative objectives, the European Commission has highlighted the 
use of LCA in the review of recycling and recovery targets for packaging waste materials, setting 
“new targets … for each material concerned by analysing the environmental and economic 
impact throughout the life cycle of the material (European Commission 2005b:7)”. This study 
(See RDC and Pira (2003)) analysed reuse and recycling targets through LCA and cost benefit 
analysis (CBA), which were determined through balancing the environmental benefits of 
recycling with the implementation costs of policy measures. However, it should be noted that 
Ekvall et al. (2007) discern that LCA cannot be used for identifying the optimum mix of waste 
management options or optimal re-use or recycling rates due to the linear nature of LCA results. 
Nevertheless, LCA and LCT may be used to influence national waste policy which may influence 
policy priorities and indirectly affect quantitative objectives. 
 
To investigate the role of LCT at member state and European levels, a framework is required that 
addresses both temporal and territorial contextualisation of waste management. Understanding 
how waste management systems evolve is a first step in understanding how actors may use LCT 
and how it may influence their action and the potential for LCT to be used as an element for 
change. 
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Figure 4. Research design 
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5. ANALYTICAL FRAMEWORK 

uclet and Godard (2000a) suggest that the heart of municipal waste management lies at the 
meeting, or collision, of diverse cultural outlooks and contrasting societal rationales of 
heterogeneous actors (industrial companies, retailers and service providers, national 

administrations, local authorities, consumers and citizens, environmental NGOs and other 
groups of concerned citizens). How do these different worlds interact to address waste 
management problems and how is LCT situated in such interactions? 
 
Buclet and Godard (2000b:2) note that “beyond standard economic assumptions that choices can 
solely be explained by the selection of the best cost-benefit ratios, the study of waste 
management reveals that social choice in such a field depends on the way in which political 
processes and institutional mechanisms combine the heterogeneous rationales that co-exist in 
western societies”. One approach has been to look at the organisation and evolution of waste 
management from the perspective of regimes. Holtz et al. (2008:629) define a regime as a 
“coherent configuration of technological, institutional, economic, social, cognitive and physical 
elements and actors with individual goals, values and beliefs”. Buclet (2002a:2) further suggests 
that “regime formation is generally a long-drawn-out process, rooted in the multiple interactions 
of the actors involved”. 
 
At least two theoretical perspectives, transition theory and the economics of conventions, have 
used the concept of regimes in the study of the evolution of waste management systems. This 
chapter gives a brief overview of how these two perspectives approach the concept of regime 
with respect to actors, agency, institutions and conventions. 

5.1 TRANSITION THEORY AND THE MULTI-LEVEL PERSPECTIVE 

5.1.1 Transition theory 
Transition theory has been used to address societal problems19 where different ideas exist as to 
what sustainable development amounts to in terms of technologies (Kemp and Loorbach 2003). 
Geels and Kemp (2007), Kemp (2007), Kemp et al. (2007), Lauridsen and Jørgensen (2010), 
Loorbach (2007) and Parto et al. (2007) have studied waste management from this perspective, 
often in the context of fulfilling the role of case studies illustrating conceptual developments 
within the field. 
 
Rotmans (2005) describes a transition as a structural societal change that is the result of 
economic, cultural, technological, institutional as well as environmental developments, which 
both influence and strengthen each other, and usually take place over a period of 25-50 years. 
 
Rotmans (2005) suggests that transitions require a change in how societal functions are delivered, 
highlighting that transitions require system innovations. Systems innovations are organisation-
transcending innovations that drastically alter the relationship between the actors (companies, 
organisations and individuals) in the system (Rotmans 2005). System innovations have been 
defined as “meaning a fundamental change in functional systems and product chains” (Kemp and 
Loorbach 2003:5). Systems are the “coherent system of components which influence each other 

                                                 
19 Such as transport, energy, food production and health systems. 
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in a particular direction,” for instance an economic sector, a trade sector, a societal domain, or a 
geographic territory (Rotmans 2005:11). The purpose of such an approach is to better understand 
the functioning of societal systems in order to provide insights into the possibilities for 
redirecting these systems (Rotmans and Loorbach 2009).  

5.1.2 Transition management 
Kemp and Zundel (2007:37) suggest that transition management “... is concerned with the 
functioning of the variation-selection-reproduction process: creating variety informed by visions 
of the sustainability, creating new paths, and reflectively adapting institutional frameworks and 
regimes”. The goal of transition management for sustainability is said to be the orientation of 
socio-technical and political dynamics toward sustainability goals chosen by society (Kemp and 
Zundel 2007). 
 
Kemp and Loorback (2003) suggest that the transition process starts with the creation of a long-
term goal in response to a problem. The creation of a guiding normative vision is useful for 
mobilising actors and helps to serve as the basis for coordination in achieving a long-term goal. 
Indeed, Kemp and Loorback (2003) suggest that there may be multiple guiding visions and 
multiple transition paths for each vision. Transition paths are routes toward these final visions. 
These transition paths incorporate interim goals and objectives which evolve and become more 
concrete the closer they are to the present (Kemp and Loorbach 2003). Figure 5 provides a 
schematic illustration of transition management. 
 
It should be mentioned that there has been lively criticism of transition management by authors 
such as Shove and Walker (2007) Stirling (2011) and Hendriks (2009). Transition management’s 
focus on regime actors is criticised for being too rationalistic and superficial an approach to 
behavioural change and neglects the interests of users and other interest groups. 
 
Genus and Coles (2008:1439) suggest that transition management draws upon the multi-level 
perspective of system innovation (MLP) to “inform and to improve understanding of how niches 
may or may not ‘seed’ change, to refine the concept of transitions and develop a more robust 
framework for their analysis.” Hence, the following section provides a brief description of the 
MLP. 
 

 
Figure 5. Transition management (Kemp and Loorbach 2003)  
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5.1.3 Strategic niche management and the multi-level perspective 
To understand technological transitions, a niche based model of systems innovation was 
developed building on theoretical foundations from science and technology studies (STS), 
evolutionary economics, structuration theory and neo-institutional theory (Geels and Schot 
2010). The MLP has been previously detailed by Kemp et al. (1998), Berkhout et al. (2004), Geels 
(2002; 2005a,b; 2007), and Geels and Schot (2007) I will only provide a brief outline 
concentrating on the regime level and the role of rules/institutions20, as these are the concepts of 
relevance to this work. 

The MLP is based on three levels (see Figure 6): 

- the landscape: “…background variables such as the material infrastructure, political 
culture and coalitions, social values, worldviews and paradigms, the macro economy, 
demography and the natural environment which channel transition processes and 
change themselves slowly in an autonomous way” (Kemp and Rotmans, 2001:7 in 
(Kemp and Rotmans 2005)). 

- the regime: “the ‘deep-structure’ or grammar of ST-systems, and are carried by the 
social groups” (Geels 2004a:905); the “semi-coherent sets of rules which are linked 
together” and whose “alignment between rules gives a regime stability, and 
‘strength’ to coordinate activities” (Geels 2004a:904). 

- the niche: “...protected spaces for the development and use of promising technologies 
by means of experimentation, with the aim of 1) learning about the desirability of the 
new technology, and 2) enhancing the further development and the rate of 
application of the new technology” (Kemp et al, 1998:186). 
 

 
Figure 6. The multi-level perspective of system innovations (Geels and Schot 2007) 

                                                 
20 Geels notes that the general concept rules and institutions aims to explain is that of coordination and structuration, 
hence he uses the terms rules as they are similar to institutions (Geels 2005). 
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These levels serve as analytical and heuristic concepts for understanding socio-technical change, 
rather than ontological descriptions of reality (Geels 2004c). At the general level, the MLP argues 
that transitions occur through the interaction between processes at these three levels: (a) niche-
innovations build up internal momentum, (b) changes at the landscape level create pressure on 
the regime, and (c) destabilisation of the regime creates a window of opportunity for niche 
innovations (Geels and Schot 2007)21. 
 
The concept of the technological regime was originally introduced by Nelson and Winter (1982), 
where it was used in the explanation of technological trajectories. The technological regime 
creates a technological trajectory, as the communities of engineers and scientists search in the 
same direction (Geels 2002). Rip and Kemp (1998) broaden Nelson and Winter’s definition of 
technological regime to include sociological concepts such as rules; “... the rule-set or grammar 
embedded in a complex of engineering practices, production process technologies, product 
characteristics, skills and procedures, ways of handling relevant artefacts and persons, ways of 
defining problems; all of them embedded in institutions and infrastructures” (Rip and Kemp, 
1998:340). 
 
Geels (2004a; 2004b; 2005) and Geels and Schot (2010) have further extended Rip and Kemp’s 
(1998) concept of technological regime to the notion of the socio-technical regime (defined 
above). The stability, persistence and recognition of the regime’s purpose is a result of 
incremental innovative improvements along a common trajectory (Geels 2002), stemming from 
the coherence between the incentives, rules and routines of the actors in the regime (Ekins 2011). 
 
The concept of the socio-technical regime extends the groups of actors, beyond engineers and 
scientists (Nelson and Winter 1982; Rip and Kemp 1998), to include a wider range of social 
groups such as users, policy makers, suppliers, scientists, capital banks, etc. (Geels 2002). 
 
Actors (i.e., industrialists, utilities, private a public research laboratories, investment and banking 
houses, sections of technical and industrial societies, departments in educational and institutions 
and regulatory institutions (Hughes 1987)) are both innovating and suppressing innovation in the 
regime. Incumbent actors have vested interests in the existing socio-technical system, they may 
act to suppress innovation through controlling the market or political lobbying (Geels 2004c). 
Eakins (2011) suggests each actor has an incentive to cooperate with other actors as it would be 
against their own interests to take action that would put the existence of the regime at risk. 
 
Geels (2004c) suggests that the stability of existing socio-technical systems can be understood 
through three interrelated concepts: rules and regimes, actors and organisations, and socio-
technical systems. Geels (2004c, 2005) differentiates between three kinds of rules which stabilise 
socio-technical systems: cognitive rules, normative rules and regulative rules (see Table 5). 
Cognitive rules establish the way actors perceive the nature of reality and the frames through 
which meaning or sense is made. Normative rules convey values, norms, role expectations, rights 
and responsibilities. Regulative and formal rules are explicit rules that constrain and regulate the 
interaction of actors. (Geels 2004c).  
 
Geels (2002) suggests that there are seven dimensions to the socio-technical regime: technology; 
user practices and application domains (markets); symbolic meaning of technology; 
infrastructure; industry structure; policy; and techno-scientific knowledge. Table 6 illustrates 
examples of cognitive, normative and regulative rules related to the MLPs conception of regime 
dimensions.  

                                                 
21 Geels and Schot (2007, 2010) further developed the notion of transition paths through a typology of: 
reproduction, transformation, de-alignment/re-alignment, substitution and reconfiguration. 
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Table 5. Three kinds of rules/institutions (Scott, 1995, pp. 35, 52) (reproduced from Geels (2004a:905) 

 Regulative Normative Cognitive 
Examples Formal rules, laws, 

sanctions, incentive 
structures, reward and cost 
structures, governance 
systems, power systems, 
protocols, standards, 
procedures 

Values, norms, role 
expectations, authority 
systems, duty, codes of 
conduct 

Priorities, problem agendas, 
beliefs, bodies of knowledge 
(paradigms), models of 
reality, categories, 
classifications, 
jargon/language, search 
heuristics 

Basis of compliance Expedience Social obligation Taken for granted 

Mechanisms Coercive (force, 
punishments) 

Normative pressure (social 
sanctions such as 
‘shaming’) 

Mimetic, learning, imitation 

Logic Instrumentality (creating 
stability, ‘rules of the 
game’) 

Appropriateness, becoming 
part of the group (‘how we 
do things’) 

Orthodoxy (shared ideas, 
concepts) 

Basis of legitimacy Legally sanctioned Morally governed Culturally supported, 
conceptually correct 

Table 6. Examples of rules in regimes (reproduced from Geels (2004c)) 
Formal/regulative Normative Cognitive 

Technological and 
product regimes 
(research, 
development 
production) 

Technical standards, product 
specifications (e.g. emissions, 
weight), functional 
requirements (articulated by 
customers or marketing 
departments), accounting rules 
to establish profitability for 
R&D projects (Christensen, 
1997), expected capital return 
rate for investments, R&D 
subsidies. 

Companies own sense of itself 
(what company are we? what 
business are we in?), authority 
structures in technical 
communities or firms, testing 
procedures 

Search heuristics, routines, 
exemplars) (Dosi, 1982; Nelson 
and Winter, 1982), guiding 
principles (Elzen et al., 1990), 
expectations (Van Lente, 1993; 
Van Lente and Rip, 1998), 
technological guideposts (Sahal, 
1985), technical problem agenda, 
presumptive anomalies (Constant, 
1980), problem solving strategies, 
technical recipes, ‘user 
representations’ (Akrich, 1995), 
interpretative flexibility and 
technological frame (Bijker, 
1995), classifications (Bowker and 
Star, 2000). 

Science regimes Formal research programmes 
(in research groups, 
governments), professional 
boundaries, rules for 
government subsidies. 

Review procedures for 
publication, norms for citation, 
academic values and norms 
(Merton, 1973). 

Paradigms (Kuhn, 1962), 
exemplars, criteria and methods 
of knowledge production. 

Policy regimes Administrative regulations and 
procedures which structure the 
legislative process, formal 
regulations of technology (e.g. 
safety standards, emission 
norms), subsidy programs, 
procurement programs. 

Policy goals, interaction 
patterns between industry and 
government (e.g. corporatism), 
institutional commitment to 
existing systems (Walker, 2000), 
role perceptions of 
government. 

Ideas about the effectiveness of 
instruments, guiding principles 
(e.g. liberalisation), problem-
agendas. 

Socio-cultural 
regimes (societal 
groups, media) 

Rules which structure the 
spread of information 
production of cultural symbols 
(e.g. media laws). 

Cultural values in society or 
sectors, ways in which users 
interact with firms (Lundvall, 
1988). 

Symbolic meanings of 
technologies, ideas about impacts, 
cultural categories. 

Users, markets and 
distribution 
networks 

Construction of markets 
through laws and rules (Callon, 
1998, 1999; Green, 1992; Spar, 
2001); property rights, product 
quality laws, liability rules, 
market subsidies, tax credits to 
users, competition rules, safety 
requirements. 

Interlocking role relationships 
between users and firms, 
mutual perceptions and 
expectations (White, 1981, 
1988; Swedberg, 1994). 

User practices, user preferences, 
user competencies, interpretation 
of functionalities of technologies, 
beliefs about the efficiency of 
(free) markets, perceptions of 
what ‘the market’ wants (i.e. 
selection criteria, user 
preferences). 

See Geels (2004c) for references  
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5.1.4 Application to waste Management 
Parto et al. (2007) identify two previous waste management transitions in the Netherlands22, 
illustrated in Figure 7. The first had its origins in the mid-19th century having stabilised between 
1920 and 1960. This transition was characterised by the move from private sector dominated 
collection, recycling, re-use and unregulated disposal, to public sector administration of 
centralised disposal systems. A second transition commenced in the early 1970s stabilising by the 
mid-1990s. This transition was characterised by the move from centralised waste disposal to 
integrated waste management, with the reintroduction of private sector actors as major 
stakeholders. Kemp (2007:88) notes this second transition highlights the move back to the “old 
practice of recycling” found in the Netherlands 150 years ago. 
 

 
Figure 7. Transitions in the Dutch waste management subsystem (adapted from Parto et al. (2007) 

* Parto et al. (2007) label the y-axis transitions. However it probably relates more to environmental 
efficiency and level of sustainability of the technical solutions introduced. Furthermore, it should be 
mentioned that Mulder et al (2011) note that sustainability has numerous articulations, it is negotiated and 
also time dependent. 
  

                                                 
22 See Parto et al. (2007), Geels and Kemp (2007) and Kemp (2007) for a detailed analysis. 
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5.2 THE PRAGMATIC TURN AND THE ECONOMICS OF CONVENTIONS 
The implicit link between transition theory and the economics of conventions is their 
mobilisation of sociological concepts to study organisations and actors. Transition theory draws 
inspiration, inter alia, from DiMaggio and Powell’s (1983) neo-institutionalism, through the focus 
on the ‘organisational field’: “it directs our attention not simply to competing firms … , or to 
networks of organizations that actually interact … , but to the totality of relevant actors”. 
(DiMaggio and Powell 1983:148 in Geels and Schot (2010)). 
 
Thévenot (1995:6) suggests that “the main purpose of organisations is to implement modes of 
coordination of activities that are compatible with general forms of judgement … and foster 
compromise between them”. The ‘economics of conventions’ has developed due to the close 
connection of institutional economists and sociologists who studied the various modes of 
coordination supported by different conventions (see (Dupuy et al. 1989)). This approach has 
been compared with neo-institutionalism and organisational analysis (Thévenot 1995). 

5.2.1 The economics of conventions 
Buclet and Godard (2000b) and Buclet (2002b) have mobilised the economics of conventions in 
the comparative assessment of waste management regimes in five European Member states: 
Germany, The Netherlands, France, Italy and Greece. The objective was to explore issues 
associated with the trajectory of waste management regimes in the midst of increasing 
harmonisation of European waste management policy. They analysed the evolution of national 
waste management regimes, and interactions and frictions between member states within a 
common European market. 
 
The economics of conventions holds that economies can be "conceived of as a set of rules, 
largely implicit in nature, which actors generate and by which they coordinate themselves, under 
conditions of uncertainty" (Storper, 1996:763). The aim of such an approach is to understand the 
cognitive and efficiency properties of functioning systems of conventions, as well as their 
emergence and transformation over time (Storper 1996). Coordination can only result when 
actors’ interpretations lead to some type of “agreement” on what should be done (Storper and 
Salais 1997). 

Conventions 

Generally speaking, conventions are tacit or explicit social arrangements which allow agents to 
cooperate with each other (Boyer and Orléan 1992). Storper (1997) suggests that conventions are 
more than cognitive, cultural, or psychological skills that allow actors to survive in markets. 
“When actors undertake an activity, they do so with the expectation that they have a framework 
of action in common with other actors engaged in that activity" (Storper 1997:45). 

Levels of conventions 

Eymard-Duvernay et al. (2005) identify two ‘levels’ of conventions. The first level of conventions 
supports the most legitimate forms of coordination which have a broad scope with regards to 
common judgements (a maximal collective range). These are cognitive devices that uphold the 
conception of appropriate social behaviour; guiding behaviour in every day circumstances (e.g., if 
a telephone call is interrupted it is the responsibility of the caller to ring again) (Rojot 2002). 
Rojot (2002) suggests that this type of convention is only vaguely or implicitly formulated. Their 
origins are generally obscure and have no authoritative explanation. This type of convention is 
arbitrary in the sense that a limited number of conventions may be just as legitimate (e.g., the 
person who made the call could wait for the call to be returned) (Rojot 2002). 
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The second level of conventions covers more limited rules, leaving only a smaller space open for 
interpretation that is restricted to a relationship to the rule that prescribes the right action 
(Eymard-Duvernay et al. 2005). Rojot (2002:287) notes that rules are “supplemented by a 
collective representation of what is the correct application”. As noted by Favereau (in Rojot 
2002:287), the application of rules (be they mathematical theorems or legal acts), cannot be 
exhaustively foreseen in all their practical applications. Conventions serve as a point of reference 
to determine the behaviours of other actors in the relationship; “the `spirit of the rule’ as 
conceived and generally accepted by the actors themselves” (Rojot 2002:287). Thus, conventions 
offer a solution to the incompleteness and uncertainty surrounding the behaviour of other actors 
regarding the possible situations in which they may negotiate the rule. 

Emergence 

Jagd (2007) notes coordination between actors transpires within the omnipresent uncertainty 
regarding the actions and expectations of other actors. Salais and Storper (1992) suggest 
conventions emerge as a response to this uncertainty. Storper and Salais (1997:17-18), note that 
“conventions do not emerge automatically under specific external conditions, in ‘a given 
situation’, such that whenever a situation exists, the convention will be found”. Situations may be 
interpreted in a variety of ways, hence actions may be quite different from one moment to 
another (Storper and Salais 1997). Hence, the coordination of actors depends not only on the 
correct application of rules, but on their interpretation in the course of action (Storper and Salais 
1997). Storper and Salais (1997:18) suggest that conventions emerge as “something like rebuttable 
hypotheses put forward by actors, which then become second nature through practice. They are 
subject to many possible sources of change, ranging from their failure in the face of external tests 
to a reinterpretation of circumstances by actors themselves.” 

Stability of conventions 

To understand the stability of conventions, Sugden (1989) highlights two salient properties of 
conventions: (1) they are self-reinforcing in that each agent abides by certain conventions when 
he expects others to abide by the same conventions, and (2) they are ‘evolutionary stable 
strategies’ in a game of at least two actors, whereby in the case of more than one strategy, if one 
strategy is followed by the majority of actors, it cannot be evicted by other strategies. Even if a 
competing rule or strategy is more efficient from the perspective of coordination, it is unlikely 
that this strategy will replace the existing convention. This is because the utility of the actors 
following the convention is greater than the utility of actors following an alternative strategy 
(Boyer and Orléan 1992). 

Evolution of conventions 

Regimes are, at times, submitted to moments where the conventions are challenged, and thereby 
submitted to standard tests of legitimacy which lends substance to arguments. In this case the 
convention may: (1) not be affected by those challenges and therefore reinforced, (2) be affected 
by challenges but able to evolve through more or less an important modification of the way 
conventional principles are interpreted, or (3) be severely affected by challenges and therefore 
weakened. We can draw on Boyer and Orléan’s (1992) taxonomy for convention change to 
understand the dynamics that occur in relation to emerging conventions replacing incumbent 
conventions: 

- general collapse: which indirectly destroys the existing structure of conventions requiring a 
new structure (e.g., WWII - depressions - financial crisis), 

- external invasion: in the case of two competing conventions, when a new group has 
adopted an emerging convention, if in the global population the proportion of the 
emerging population has a utility which exceeds the utility of the existing population, the 
emerging convention will prevail, 
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- translation: if two conventions are compatible, there is a certain capacity to translate the 
new convention in terms of the old convention23, and 

- collective agreement: the result of collective deliberation where the community as a whole 
may recognise the superiority of one convention over another and provoke a coordinated 
change that will affect behaviours. 

5.2.2 The pragmatic turn and the economies of worth 
Jagd (2007:78) notes that the economics of conventions involves a focus “on disputes between 
actors on the judgement of specific situations as well as a perspective on social categories and 
conventions as socially constructed and therefore subject to historical transformations.” The 
economics of conventions draws on concepts from the pragmatic turn24, a sociology that looks at 
disputes and coordination by investigating the various ways of arranging things in accordance to 
different qualifications (i.e. efficient tools, pledges that anchor trust, inspired creation, 
commodities appropriate for marketing, public goods, signs supporting fame) (Thévenot 1995). 
 
Thévenot (2001) identifies several ‘regimes of engagement’: the regime of familiarity, the regime 
of regular planned action, and the regime of justification. These are social devices which govern 
ways in which humans are committed to their environments, articulating notions of an 
orientation toward a kind of ‘good’, and a mode of access to reality. The text below only treats 
the regime of justification, as this is the regime of engagement which is discernible in disputes 
that require arguments which demand a high degree of legitimacy. (Thévenot 2001). 

Disagreement 

When actors come into a disagreement, and can no longer coordinate their actions, a 
modification is required. These disputes include situations ranging from domestic disagreements 
through to judicial litigation. Boltanski and Thévenot (1999) have identified several common 
features of analysing disputes. Firstly, the persons involved are subjected to an imperative of 
justification, which must follow rules of acceptability. Actors criticising others have an imperative 
to produce a justification supporting their criticisms. Likewise, the actor being criticised must 
justify their actions in order to defend their own cause. Secondly, disputes are transitory because 
they break from an ordinary course of action (no individuals can live in a constant state of crisis). 
Lastly, disputes involve both human and non-human objects. Hence, the framework for analysing 
the disputed activity in question must be able to, with the same tools: deal with the criticism of 
any other social or situational order, deal with both agreement and disagreement, and describe 
the way disputes link persons and objects together. (Boltanski and Thévenot 1999). 
 
When actors are in disagreement the establishment of equivalence is important. Bringing together 
different items or facts must be justified by referring to a principle of equivalence which clarifies 
what they have in common (Boltanski and Thévenot 1999). In focusing on the process of 
justification, one can analyse the legitimacy of the agreement.  Boltanski and Thévenot (1999:364) 
suggest that “a criticism or a justification can be said to be legitimate in a concrete situation when 
the speaker can stand by it whatever the social characteristics of a newcomer may be”. 

The polity model 

Through the detailed study of political philosophical texts, Boltanski and Thévenot (2006:74) 
have identified six polities (orders of justification) allowing an ordinary sense of what is just, within 
the construction of a political philosophy. The notion of polity describes the abstract orders of 
justification, or forms of legitimacy, corresponding to a higher common principle against which 

                                                 
23 For instance through the use of gateway technologies. 
24 Pragmatic sociology. 
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actors, actions, decisions and objects can be situated and qualified. Whilst the polity is an abstract 
order of justification, the notion of the cité25, describes the concrete unfolding of orders of worth 
(Nachi 2006) in which subjects or objects are qualified against one particular polity (Jagd 2011): 

Cité = polity + (objects or subjects) (adapted from Jagd (2011)) 

In the inspired polity, worth is related to attaining a state of grace. This is achieved through 
expression in a diversity of forms, such as creativity, imagination, and artistic appreciation, which 
are independent of recognition by others and cannot be measured or constrained. In the domestic 
polity, worth depends on beings’ position in a hierarchy of trust based on personal bonds 
between subjects who value and respect their hierarchical and dependency relationships. In the 
fame polity, worth is a result of the opinion of others and expressed in the number of individuals 
who grant recognition. In the civic polity, worth is ascribed to those collective beings and their 
capacity to represent the interests of the collective rather than the individual. In the market 
polity26, worth depends on the attainment of rare goods that are pursued by all; the worthy are 
the rich. In the industrial polity, worth of beings is based upon their efficiency, productivity and 
capacity to ensure operations respond usefully to needs. (Boltanski and Thévenot 1999; Jagd 
2011; Mesny and Mailhot 2007) 
 
Lafaye and Thévenot (1993) and Boltanski and Chiapello (1999) further propose two additional 
orders of justification, the green and the project-oriented, respectively. In the green polity, worth is 
dependent upon contribution to good for the environment27. The project –oriented polity relates to 
the core values of ceaseless activity, the proliferation of links and development of networks 
which are obtained through flexibility and mobility (Mesny and Mailhot 2007). 
 
A characteristic of our ‘complex society’ is the possibility to accommodate several different 
principles of agreement, a plurality of orders of justification, where no person or situation has an 
a priori attachment to a particular polity (Boltanski and Thévenot 2006). Boltanski and Thévenot 
(2006:216) suggested that actors possess the competencies required to identify the nature of a 
situation and navigate situations arising from different cités. An actor, in the same time and in the 
same situation may refer to different cités, constructing agreement through either clarification in 
one dominating cité, local agreement aimed at a temporary and localised agreement for a specific 
situation, or compromise constructed on an equilibrium between these different cités and thus a 
durable agreement (Jagd 2011). 

Example 

Boltanski and Thévenot (2006:272) provide the example of the friction between the market and 
industrial cités, which also bring the fame and inspired cités into play. In this anecdote a woman 
accosted Picasso in a restaurant and asked him to: 

“scribble something down on a napkin, and said she would be happy to pay whatever he 
felt it was worth. Picasso complied and then said: ‘That will be $10,000.’ ‘But you did that in 
thirty seconds,’ the astonished woman replied. ‘No’, Picasso said. ‘It has taken me forty 
years to do that’”. (McCormack 1984:169 in Boltanski and Thévenot 2006) 

 

                                                 
25 The Augustinian notion of ‘city’ 
26 This must not be confused with the sphere of economics relation, in which coordination is based on both the 
market and industrial order (Boltanski and Thévenot 1999). 
27 Conflicts and disputes which accompany most development projects, infrastructure and urban planning involve 
this question (Lafaye and Thévenot 1993). 
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Four cités are invoked in this text. Picasso’s worth as a being can be based in the cité of fame, 
affirming his celebrity status; the cité of the inspired as his autograph not only represents his 
status as a celebrity but his genius as an artist; the market being the money that the woman 
proposes. The woman criticises the high price of the signature (object) relying on an argument in 
the industrial cité ascribing the signature a low degree of industrial worth due to the small amount 
of work required. Picasso then justifies his price in the same industrial cité as he incorporates the 
“training period” (Boltanski and Thévenot 2006:272) required to produce the object. The authors 
also note another resolution to this situation, where Picasso may have justified the price in the 
inspired cité through emphasising the spontaneous, immediate, unique and therefore priceless 
nature of his creative genius. In such cases, democracy is important as a tool to give more room 
for the possibility for people to discuss the arguments coming from these several cités and find 
equilibrium among these cités.  

Systems of legitimacy 

Each given cité can be described via categories which define subjects, objects, qualifiers and 
relations among beings (Boltanski and Thévenot 2006). In each cité there is a Higher Common 
Principle (stemming from the polity); a principle of coordination which is a convention for 
establishing equivalence among beings. These cités allow people to coordinate themselves and 
assign subjects and objects to an order of worth enabling the justification of inequalities (Rousselière 
and Vézina 2009). This ensures the qualification of subjects and objects. The higher common 
principle is only made explicit when the process of justification reaches desperation. More often, 
actors only need to refer to the qualification of states of worth or to the subjects or objects (Boltanski 
and Thévenot 2006).  
 
A state of worthiness is assigned to subjects defining their sufficiency or deficiency in possessing the 
quality of worth related to the higher common principle of the polity; “worthy beings are 
guarantors of the higher common principle” (Boltanski and Thévenot, 2006:141). Hence, subjects 
can be placed within a hierarchy according to their state of worthiness (Boltanski and Thévenot 
1999). For each cité a list of subjects can be established which are qualified according to their state of 
worth. Additionally, lists of objects (mechanisms of worth such as rules, codes, tools, tangible 
objects) and arrangements (the combination of objects) are arranged with subjects in situations that 
can help to objectify the worth of the persons involved.  
 
Thus, a cité describes the qualification of an ‘object’ or ‘subject’ against the ‘higher common 
principle’ (establishing equivalence among human beings) within each polity. The principle of 
common dignity requires that no being be associated with one single cité, making criticism 
possible (Rousselière and Vézina 2009). However, objects belong to a specific cité and are 
qualified in relation to one particular polity. 
 
An investment formula is also a key condition in the polities equilibrium (Boltanski and Thévenot 
2006) constituting an economy of worth where the benefits are balanced by the burdens. The 
relation of worth specifies the relation of order among the states of worth through showing how the 
state of worthiness encompasses the state of deficiency. These aspects of each cité are summarised 
in Table 7. 
 
Although much of Boltanski and Thévenot’s (2006:133) work looks at the qualification of beings, 
the concept of qualification is extended to arguments, agreements and actions of actors; 
“existence of beings and the modalities of their presence in the [cité] … these beings may be said 
to be engaged in justifiable acts in which persons are implicated”. 
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Tests 

In the process of justification, actors’ actions or actors’ claims are subjected to a series of more or 
less standardised tests, whose outcome lends substance to the judgements people make 
(Boltanski and Chiapello 2005). In order to cope with uncertainty, people rely on things, objects, 
devices which are used as stable reference points, on which these tests can be based (Boltanski 
and Thévenot 1999). These tests allow judgements to be based in a grounded and legitimate 
agreement, providing the possibility to end the dispute (Boltanski and Thévenot 1999). Godard 
and Laurans (2004) tentatively characterise ‘pure tests’ answering to the six systems of legitimacy. 
For instance, in the industrial polity, agreed tests include “sophisticated scientific and objective 
methodologies and measures of phenomena” (Godard and Laurans 2004:28). For the civic polity, 
tests relate to the democratic quality of the institutional bodies; the degree to which various 
stakeholder groups are represented (Godard and Laurans 2004:28). 

Critique 

Actors’ criticisms and claims can be internal to a specific cité or criticisms can be external (based 
in another cité). Internal criticisms occur when flaws or faults are noticed and beings are 
requalified or rediscovered as relevant (Boltanski and Thévenot 1999). In this case, the use of 
tests which belong to that particular cité can provide a straightforward solution (Godard 1990). 
Within this logic, disagreements can be mediated by qualifying actors’ justifications and thus 
ascribing a worth to actors. The actor which is ascribed the highest worth according to the test is 
qualified as having superior agency. 
 
However, it has been empirically established that most ordinary criticisms result from the 
connection of two or more different cités (Boltanski and Thévenot 1999). It is due to the ability of 
actors to exist in a plurality of cités that the possibility of external criticisms exists. 
 
External criticism can be twofold, it can denounce the test which is relevant in one cité by 
revealing the presence inside the test itself of extraneous beings, relevant in another cité (Boltanski 
and Thévenot 1999). In this case, the underlying principle in which the test is based is not the 
subject of criticism and challenge. The denunciation is exclusively focused on unveiling the worth 
belonging to another cité that persons are accused of having introduced into the test situation. A 
second external criticism aims to substitute the test for another one relevant in another cité. In 
this case the focus of the dispute is no longer about how the test should be designed in order it to 
be fair; disagreement is centred on the question of knowing what kind of test, relevant in a 
certain cité, would really fit the situation (Boltanski and Thévenot 1999). 
 
Of particular relevance to this work, this approach treats scientific and technical justness in the 
same manner as other forms of justification; “the nature studies by scientists and technologists – 
which is viewed by some as having the privilege of reality and objectivity - is not the only one in 
which objects can be found. Every nature has its objects, and all objects can be used for testing” 
(Boltanski and Thévenot 2006:41). 

5.2.3 Conventional regimes 
Using the concepts presented above Buclet and Godard (2000) and Buclet (2002, 2011) have 
elaborated on the concept of the economics of conventions proposing the concept of 
conventional regimes. Such an extension of conventionalist concepts may allow a further 
understanding of how conventions may influence the ability of niches (be they technological, 
organisational, cultural or behavioural) to move into the mainstream. A conventional regime is 
defined as corresponding to a: 

“moment in time and space during which a given human community is behaving according to 
several principles which orient individuals' behaviour within a given community. The size of the 



Analytical framework│45 
 

 

community can be highly variable, be it a family, a tribe, a community of social resemblances, or a 
society at the scale of a nation. These principles, of a conventional nature, rest on shared values of 
individuals composing the community. The reference to the notion of convention is necessary to 
explain that these values and principles are not natural, they are not inherent to human behaviour or 
that of complex societies.” Buclet (2011a: 66-67) 

The legitimacy of the conventional regime is related to the structure of agreements and conflicts 
between cités ending in equilibrium between cités. Of course, no society dealing with one cité is in 
equilibrium, one needs to have all these cités defended by several actors28. It is not easy to have 
agreements between the cités as each cité sees itself as the universal legitimacy. Hence, conflicts 
exist among the cités. 

Conventional principles 

Buclet (2011a, 2011b) expands on the notion of convention to include not just rules but 
principles and values. Principles are fundamental truths or propositions serving as the foundation 
for belief of actions (OE Dictionary). The notion of conventional nature is required to explicitly 
demonstrate that these principles and values are not naturally defined, neither inherent to human 
behaviour nor complex societies (Buclet 2011a, 2011b). These agreements concern the validity of 
several values, rules, norms and ways to behave in society that coordinate social interaction and 
form the basis for coordination in a regime. They are conventional in the sense that no scientific 
evidence exists in order to explain the choice of one convention over another.  
 
Regime stability results from the conventional nature of the principles and values that coordinate 
individual and collective action. In the steadiest cases of conventional regimes, conventional 
principles are naturalised by the way actors represent to themselves how a human society is 
working and should, in any case, work. These fundamentals lean on a certain number of principles 
and values, related to a desirable social state defined, at least at one moment, by actors, but also 
related to a corresponding way of coordination (e.g., market, state planification, self-management, 
etc.). A characteristic of the most efficient conventional principles is that actors referring to them, 
in order to guide action and interaction with other people from the community, no longer 
question why they follow these principles. This is even more evident for extended communities, 
for instance at the scale of nations or even at a larger scale, because it becomes more difficult to 
interact with members of other communities guided by other conventions (Buclet 2011a, 2011b).  
 
Conventional principles may be enacted into legislative tests (such as the free trade principle in 
the Maastricht Treaty) in order to give more weight to conventions, to reify them, thus making 
them more explicit. 

Principles (intentions to create conventional principles) 

Emerging principles are intentions to establish new conventional principles in the response to 
incumbent conventions not satisfying the needs of regime actors. Although it is often difficult to 
understand how conventional principles have been originally adopted, principles emerge in 
certain niches where actors conceptualise their shared values, beliefs and norms of how a society 
should function into a set of coherent principles29. These emerging principles are nurtured in 
niches such as social experiments (i.e., specifically designed eco-precincts) or networks of actors 
(academics, niche industrial networks). These emerging principles are intentions because it is the 
way actors in a specific niche would like actors in the conventional regime to act. For these 
emerging principles to hold the status of conventions not only does there need to be a majority 
of actors acting according to the principle, but they should not even reflect on the fact that they 
are acting in this way, nor question why they should act according to it.  
                                                 
28 As shown in Lamont and Thévenot’s (2000) comparative analysis of French and American societies.  
29 Which in some cases are reified through the redaction of charts of principles (see (Buclet 2011b) for examples) 
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Conventional objects 

Conventional principles are naturalised within the way actors are representing to themselves how 
a human society should function (Buclet 2011a). This naturalisation is the result of an increasing 
number of conventional objects (technical objects whose way of being used depends on 
conventional principles) Conventional objects are reference points promoting the coordination of 
action. They reify principles, making them tangible in the everyday life of actors. Conventional 
objects and their arrangements support cognitive operations and help to facilitate coordination 
through conventional qualifications (Thévenot 1995). When referring to these objects, each actor 
will reduce the uncertainty of future interaction resulting in two primary benefits. Firstly, via the 
decreased uncertainty as to the behaviour of others, which increases the capability to act 
according to one’s own objectives. Secondly, the possibility for collective actions is increased at 
the societal level (Buclet 2011a). 

Political objectives 

Political objectives, such as goals, definitions and quantitative and qualitative targets help guide 
the trajectory of the regime. Political objects reflect the salience of conventional principles. 

5.2.4 Application to waste management 
Hafkamp (2002) suggests that the evolution of European waste management regimes can be 
characterised by two distinct periods. The ‘old’ waste management regimes which had stabilised 
in Western Europe by the 1970s and the ‘new’ Western European waste management regimes 
which emerged during the late 1960s/early 1970s and stabilised toward the end of the 1990s. 
 
Hafkamp (2002) identifies the conventional principles of this ‘old’ waste management as: 1) the 
local authority collects waste, 2) with appropriate frequency and means, 3) disposes of this waste 
without risk to public health, 4) and with as little nuisance as possible, 5) the costs are borne by 
households and businesses (user pays), 6) households and businesses are obliged to participate in 
the collective scheme, and 7) the local authority is obliged to accept all waste supplied for 
disposal. 
 
The rationale for a regime change was the recognition of a disequilibrium between the physical 
metabolisms of economies and the physical environment in which these economies are 
embedded (Hafkamp 2002). During the 1970s, new conventional principles for Western 
European waste management regimes emerged as a response to landscape changes primarily 
articulated by actors in the environment and energy movement (Hafkamp 2002). Hafkamp (2002) 
highlights these ‘new’ conventional principles as: the free trade principle, the subsidiarity 
principle, the precautionary principle, the proximity principle, the prevention principle, the 
valorisation principle, and the polluter pays principle often referred to as extended producer 
responsibility. Table 8 synthesises the landscape factors, conventional principles, policies and 
legislation, institutional articulation and dominant technologies of this ‘new’ regime. 
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Table 8. Development of national regimes for municipal solid waste 1970-2000 (Hafkamp 2002) 

 1st Phase: 1970-1980 2nd Phase: 1980-1990 3rd Phase: 1990-2000 
Events, trends, 
affecting 
regime 

- Increasing consumption 
and waste 

- Increasing environmental 
awareness 

- Continued 
 
- Continued 
 
- Incidents on soil and 

ground water pollution 
caused by landfilling 

- Incidents on toxicological 
effects of incineration 

- NIMBY for waste disposal 
- Incidents on waste exports 
- Privatisation and 

deregulation  

- Continued 
 
- Continued 
 
- Less/none 
 
 
- Less/none 

 
- Continued 
- Continued 
- Continued 
 
- Friction on standards, 

definitions, capacity, use, 
implementation and 
enforcement 

Conventional 
principles of 
the MSW 
regime 

- From public health to 
environmental hygiene 

- Municipalities collect and 
dispose 

- From environmental 
hygiene to managing 
resources and material 
cycles (NL D) 

- Proximity principle and 
self-sufficiency principle 

- Emerging conflicts with 
free trade 

- Extended producer 
responsibility 

- Precautionary principle 
- Valorisation principle (F) 

Policies and 
legislation  

- Waste management plans 
introduced, with little 
impact 

- Environmental licensing of 
disposal facilities 

- Development of 
national/regional waste 
plans (NL, D) 

- With target setting for 
specific waste flows in 
terms of prevention, re-use, 
recycling, incineration and 
landfill 

- Strict standards for 
landfilling and incineration 
(NL, D) 

- Continued (F, I, GR) 
 
- Similar for valorisation and 

landfilling 
- Packaging policies 
- Landfill taxes (F, I, NL) 
- Landfilling ban on 

combustible waste (NL, F) 
- “Upstream” fees on 

packaging materials (D, F, 
I) 

Institutional 
articulation 

- Waste management plans 
introduced, with little 
impact 

- Environmental licensing of 
disposal facilities 

- Waste regions created to 
deal with NIMBY and scale 
increase 

- Systems developed for 
notification and approval 
of waste exports 

- Large operators enter waste 
management, multi-utilities 
and other 

- New instructions for 
collection of waste (only D) 
and processing (not NL) 
packaging waste 

 

Dominant 
technologies 

- Landfilling 
- Incineration (occ.) 
-  
- Compositing (occ.) 
-  
- Recycling, glass, paper 

- Controlled landfilling 
- Incineration, tight 

standards 
- Compositing (of organic 

waste. 
- Plus metals and slag 
- Prevention programmes , 

techniques 

- Of homogenous waste 
- Continued 
 
- Continued 
 
- Continued, plastics/RDF 
- EMS, eco-design, chain man-

agement, reverse logistics  
D: Germany; F: France; GR: Greece; I: Italy, NL: the Netherlands  
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5.3 THEORETICAL REFLECTIONS 

5.3.1 Agency 
Research into the MLP and the economics of conventions was catalysed by the fact that both of 
these theories have been applied to study the evolution of waste management systems. I feel that 
the economics of conventions has a lot to offer the MLP, with respect to contributing to a 
greater understanding of agency and actors’ games in regimes. It may be possible to reconcile the 
economics of conventions and the MLP into a single framework.  
 
Geels (2004a) suggests socio-technical regimes are stabilised by “semi-coherent sets of rules”. 
Socio-technical regimes not only allow, or stifle, specific actions; they also contain heuristics that 
tend to lead incremental innovations along specific technological trajectories (Raven 2006). 
 
As the efficiency of systems is almost always scale dependent, the optimization of a system is 
virtually an inevitable element in the heuristics of a technological system. Dosi (1982:152) defines 
a technological trajectory as “the pattern of ‘normal’ problem solving activity on the ground of a 

technological paradigm”. Dosi (1982) notes that the one must be able to assess the existence of 
'positive’ and ‘negative’ heuristics. Thus, a technological paradigm embodies strong prescriptions 
on the directions of change to pursue and neglect (Dosi 1982). 
 
Changes in heuristics are perhaps more important than actual change in systems, as the actual 
change is generally confined to specific investment decisions, but the change of heuristics is like a 
Kuhnian (1962) process of scientific revolution.  
 
The benefit of the pragmatic turn is that it may help us understand the role of agency, as to why 
cognitive heuristics (see Table 5 and 6) evolve in one direction or another. Paper V highlights the 
criticisms that have been made of the MLP regarding agency. The premise behind this paper was 
that the pragmatic turn, especially the polity model, could assist in understanding agency in 
sustainability transitions. Paper V suggests that the logic of the evolutionary perspective cannot 
completely explain why the course of events has led action to transpire in a certain way, when in 
the same conditions different actions may have occurred.  
 
Jagd (2007:76) suggests that the qualification “of persons and of products are then a key notion 
as they form the basis for the emergence of rules, or conventions”. Furthermore, Eymard-
Duvernay et al. (2005), suggest that the economics of conventions construes agency as qualified 
actors. Hence, if we can use the polity model to understand the justifications actors give in 
defence of their actions, we may be able to understand why action, heuristics, and rules have 
evolved in a certain direction (the worth actors were defending). 
 
However, at this point in time, I feel more effort should be spent on ensuring the ontological 
tenets supporting these two approaches are congruent, in order to avoid accusations of 
eclecticism. 

5.3.2 Ontological paradoxes 
Poole and Van de Ven (1989) suggest four ways of dealing with ontological paradoxes: 
opposition, spatial separation, temporal separation and synthesis. In the first case, two theories 
might be related but are left separate. Their contrasts can be appreciated leading to learning from 
the juxtaposing of contradictory propositions. Spatial separation is where two theories can be 
located at different spatial levels of the social world. Temporal separation involves situating two 
theories at the same spatial level but using them to analyse different aspects occurring in different 
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time periods. Finally, synthesis finds a new perspective and eliminates the opposition between the 
two theories. (Poole and Van de Ven 1989). 
 
Geels (2010) discusses the MLP in relation to seven different ontologies: rational choice, 
evolution, structuralism, interpretivism/constructivism, functionalism (systems theory), conflict 
and power struggle and relationism. Various ontologies can be found in the theories that serve as 
a foundation to the MLP: STS (interpretivism), evolutionary economics (evolutionary), 
structuration theory (interpretivism and structuralism), neo-institutional theory (structuralism) 
and to a lesser extent ANT (relationism)30 (Geels 2010). 
 
The approach taken in this thesis has been to use the two theories outlined in Chapter 5 
independently when analysing the evolution of waste management regimes with respect to 
institutions and conventions guiding action. Paper V takes the first of Poole and Van de Ven 
(1989) approaches to paradox; learning from juxtaposition. It highlights the differences between 
the MLP and the economics of conventions and pragmatic sociology focusing on aspects such as 
the conceptualisation of regimes, and the treatment rules, institutions and legitimacy. 

5.3.3 Inter-ontological cross-over 
Geels (2010) distinguishes four meta-theoretical positions regarding inter-ontological relations: 

- Complete integration: combines some or all ontological positions into a synthesis. 
- Incommensurability, the combination of ontologies is impossible as foundational 

assumptions differ too much (Geels 2010). Geels (2010) highlights the difficulty in 
integrating theories based in relationism ontologies, highlighting that the way ANT views 
coordination might not sit comfortably with the MLP’s perspective of coordination via 
rules, routines and structures.  

- Eclecticism takes a pragmatic approach and combines aspects from different ontologies 
with little regard to the differences in ontological groundings. 

- Inter-ontology crossover approach: incorporating theories emanating from a limited number of 
ontologies which are not too different31. 

Regarding a crossover with the conflict and power ontology, Geels (2010) notes that the MLP 
could benefit from richer views of power and conflict as these aspects are not significantly 
addressed in the MLP. Geels (2010) suggests the possibilities for crossover with the structuralism 
ontology, relating to addressing cultural interactions between the niche, regime and landscape 
levels. 
 
Reflecting on the discussion in Paper V, it is perhaps too early to propose a crossover between 
these two theories. Rather, this discussion provides a point of departure for further research on 
the topic of adequately analysing agency and actors’ games in socio-technical transitions. More 
rigour needs to be placed in comparing the theoretical grounding of these two approaches if one 
seeks any potential future crossover between the two. 
 

                                                 
30 Geels (2010) notes that whilst earlier work (Geels 2006) suggested the development of ANT at the meso (regime 
level), much conceptual work remains to develop the integration of this theory. 
31 For instance, Geels and Schot (2010) discuss the congruency of ontologies between STS, evolutionary economics, 
structuration theory and neo-institutional theory. 
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6. REVISED RESEARCH DESIGN AND METHODOLOGY 

6.1 REVISED RESEARCH DESIGN 
ith such an analytical framework in mind, a more coherent scheme of the place of LCT 
in waste policy can be defined (Figure 8). In each member state there are conventional 
principles, principles (intentions to create conventional principles), rules (such as 

regulative rules), quantitative and qualitative objectives. The questions which then arise are: What 
is the articulation of LCT within this framework? How do actors justify their use of LCT? What 
is the interaction of LCT and conventions, institutions or rules? 
 
The actors of most interest to this work are those with an investment in the waste management 
regime. This includes decision-makers at territorial and national level, government institutions, 
the private sector (industrialists, lobbyists, clients) and the public (voters, householders). I focus 
on the actors involved either directly or indirectly in the decision-making process. 

6.2 METHODS 
This thesis views waste management as a post-normal problem area. Funtowicz and Ravetz 
(1993) define post-normal problems as ones often relating to the protection of health and the 
environment, and where facts are typically uncertain, values in dispute, stakes are high, and 
decisions urgent. The choice of methods and literature analysed has been largely guided by the 
research paradigm and interdisciplinary nature of post-normal problem oriented research. Hence, 
this research invests in triangulation (Yin 2008); the use of multiple data sources, case studies, 
methods (interviews and document reviews) and approaches (the MLP and the economics of 
conventions) to increase the validity of the research outcomes. 

6.2.1 Case study research 
This thesis follows a multiple case design. Yin (2008) defines case study research as “an empirical 
enquiry that investigates a contemporary phenomenon within its real life context”. In social 
sciences, the case study methodology is suited to answer how and why questions related to 
contemporary phenomenon (institutions, events, programmes, and process organisation) which 
the investigator has little or no control over. 
 

W 
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Paper II: France, Germany and the United Kingdom 

Paper II focused on the European and national levels. This paper investigated the evolution of 
the principle of the waste hierarchy at European and member state levels in Germany, France 
and the United Kingdom, its institutional articulation, and its influence on technological 
trajectories of plastic waste management (see Figure 9). 

 
Figure 9. Case study design in Paper II 

Paper VI: Germany 

Paper VI highlights the theoretical concepts developed in Paper V. This case study investigates 
the technological trajectory of plastic waste management in Germany. It follows the actors’ 
position in the negotiation of legislation and organisations that lead to the rise and fall of 
feedstock recycling (see Figure 10). 

 
Figure 10. Case study design in Paper VI 
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Paper VII: France and the United Kingdom 

Paper VII involved interviews with national and territorial level actors in England and France 
(see Figure 11). The waste hierarchy was analysed with a focus on the systems of legitimacy 
actors used to justify its use. Furthermore, the paper analysed the status of the waste hierarchy as 
a conventional principle. 

 
Figure 11. Case study design in Paper VII 

Paper VIII: France and the United Kingdom 

Paper VIII analysed the fieldwork undertaken in Paper VII, with a focus on the use and 
justification of LCA (see Figure 12). Internal and external critiques emanating from the industrial 
and civic systems of legitimacy were identified and discussed. 
 

 
Figure 12. Case study design in Paper VIII 
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6.2.2 Semi-structured interviews 
Qualitative approaches to research generally interpret data through the identification of themes, 
discourses, concepts and contexts, in order to test theories or build explanations. Various 
qualitative techniques include ethnographies, interviews, surveys, workshops and discourse 
analysis. 
 
To address the problems posed by this research, certain information is only available from those 
actors involved in applying LCA in waste management contexts. Different methods for 
investigating attitudes and perceptions include surveys, interviews and observations (Robson 
2002; Saunders et al. 2009). Among these methods, interviews allow an exploration of complex 
questions and more complete responses (Saunders et al. 2009). Semi-structured interviews allow 
for a flexible yet structured approach (Gillham 2005). The advantage of this method is the 
flexibility afforded to the interviewer. It allows the interviewer to probe the interviewee, 
encouraging interviewees to expand upon their responses, thus facilitating the pursuit of new and 
interesting lines of discussion into areas not previously considered valuable. Although semi-
structured interviews have predetermined questions, the order and avenues of exploration can be 
modified in order to suit each individual situation. Semi-structured interviews were utilised in 
Papers III, VII and VIII. 
 
Paper III utilised semi-structured interviews in what Gillham (2005) labels élite interviews. These 
interviews were conducted with experts in the LCA of waste management systems, including 
academics, researchers and practitioners. Identification of interviewees was facilitated through my 
involvement in the International Expert Group for Life Cycle Assessment for Integrated Waste 
Management. These experts were probed for their knowledge how LCA has been applied in their 
respective countries and the existence of controversies surrounding the application of LCA. 
 
Semi-structured interviews with national and regional level actors in the waste management value 
chain in England and France formed the basis for Papers VII and VIII. National level actors 
were identified utilising the theory of stakeholder identification and salience (Mitchell et al. 1997). 
Mitchell et al. (1997) developed a method of stakeholder identification and salience in order to 
determine ‘who and what really counts’. Three attributes of salient stakeholders are identified: 

- Power: A relationship among social actors in which one actor, A, can get another actor, 
B, to do something that actor B would not have done otherwise. 

- Legitimacy: A generalised perception or assumption that actions of an actor are desirable, 
proper, or appropriate within some socially constructed system of norms, values, beliefs, 
and definitions. 

- Urgency: The degree to which a stakeholders claims call for immediate action. (Mitchell et 
al. 1997: 869). 

A list of national level actors in England and France was compiled though discussions with 
practitioners working in the waste sectors in the respective countries and a comprehensive web 
search. These actors were then qualitatively ranked in terms of their power, legitimacy and 
urgency. During initial interviews with key national level actors, several more salient national level 
actors were identified. National level actors interviewed consisted of government ministries, 
environmental agencies, NGOs, industry associations, producer responsibility organisations and 
private sector actors. Interesting territorial cases and local level actors were identified through the 
national level interviews. Thirteen actors in England (seven national and six local) and eighteen 
actors in France (nine national and nine local) were interviewed32.  

                                                 
32 Within this thesis actors are referred to as EN: English national level, EL: English local level, FN: French national 
level, and FL: French local level. 
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Interviews were conducted in both a qualitative and quantitative approach, including the use of 
both open and closed questions. The interview guide is reproduced in Appendix A. Interviews 
were structured around several themes: 1) waste management options and the purpose of waste 
management, 2) a categorisation of the actors’ competencies, 3) the waste hierarchy and life cycle 
thinking, 4) understanding of European regulations, 5) important elements for competent 
authority decision-making processes. The interview guide was designed in a way that allowed the 
interviewer to probe the interviewees’ responses uncovering the chain of reason argument as to 
how subjects and objects are defined and qualified. 
 
The structure of the interviews allowed for an identification of tacit principles underlying the 
actions of the interviewees. For instance, in order to identify the salience of the waste hierarchy 
principle, three opportunities (see questions 1, 3 and 15 in Appendix A) were given to the 
interviewees to spontaneously demonstrate a tacit knowledge and application of the waste 
hierarchy. This was followed by questions where actors were required to provide a quantitative 
response33 to the statements: ‘Recycling is a better option than energy recovery’, and ‘Energy 
recovery is a better than landfill’. In the event that the waste hierarchy was not implicitly 
discussed or explicitly mentioned by the interviewee, the interviewer then brought up the subject 
of the waste hierarchy. Additionally, follow up questions explored why actors followed the waste 
hierarchy, and what evidence they used to support this decision. This allowed an insight into the 
cités (systems of legitimacy) the interviewees referred to when justifying their claims and actions. 
All but two interviews were recorded and transcribed verbatim. Interviews were coded to identify 
the objects and subjects which actors called upon in their justifications, thus enabling the 
identification of cités present in their reasoning.  
 
One of the limitations of such an approach is that only a small number of interviews were able to 
be conducted. Additionally, it was difficult to obtain interviews with all the actors identified. This 
meant that the scope of Papers VII and VIII does not allow for a full representative picture of 
the situation in both the England and France34. However, during our interviews with national 
level actors a broad ‘cartography’ of the justifications actors mobilise was formed. The purpose 
of these Papers was to determine the actors’ justification of actions within waste management 
regimes. Thirteen interviews in England and fifteen interviews in France provided enough data to 
form an initial attempt to identify the systems of legitimacy mobilised in actors’ justification. 
Hence, I feel that whilst the number of interviews was limited, it provides a solid basis for further 
research to be conducted in order to analyse the justifications in waste management regimes. 
Furthermore, qualitative analysis is inherently subjective. An analysis of each interview and a 
global analysis of each country were conducted. To mitigate the bias of one researcher’s 
interpretation of the interview data, these analyses were then reviewed by the other authors of the 
papers in an attempt to identify and discuss any divergence in the interpretation of the interview 
data. 

6.2.3 Document review 
To support the interviews, detailed document reviews were conducted in each case study. This 
was done to determine if the comments and intentions of the interviewees was supported by 
their past or planned actions. The forms of literature included peer-reviewed scientific 
publications, books, theses, international and national guidance documents, harmonised 
standards and methodological handbooks, and policy and strategy documents, at the European, 
national and competent authority level. 
                                                 
33 On a scale of 1 being the most, 5 being the least.  
34 Metropolitan France with its 96 departments and England’s mix of 130 plus non-metropolitan, metropolitan and 
unitary authorities 
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7. INSTITUTIONS, CONVENTIONS AND WASTE MANAGEMENT 

REGIMES 

ow does the analytical framework outlined in Chapter 5 help us to understand the use of 
LCT as an element to guide waste management towards a more sustainable trajectory of 
waste management? Institutions and conventions provide actors with references to 

coordinate their actions. To influence change we must understand how institutions and 
conventions influence action in waste management regimes. Furthermore, we should understand 
institutions and conventions from a diachronic perspective, and their influence on the 
institutional and technological trajectories of waste management regimes. Once we have a better 
understanding of these aspects, we can then analyse the potential role of LCA to act as an object 
facilitating change within such a construction. 
 
The first step to such an understanding is to build on the analytical framework, utilising the 
complementary nature of the MLP and the economics of conventions. Subsequently, I explore 
the evolution of the waste hierarchy and LCT and their interaction. This lays the foundation for 
Chapter 8 which discusses LCA as an intermediary object. 

7.1 THE WASTE HIERARCHY  

7.1.1 Current status of the waste hierarchy 
Why does the waste hierarchy take such a prominent place in this thesis? There is an inherent 
relationship between the waste hierarchy and LCA. The waste hierarchy and LCA both act as 
guides in decision-making situations regarding the environmental efficiency of waste treatment 
options. 
 
Paper II illustrates the negotiation of the status of the waste hierarchy at the European level in 
the WFD. The result of this negotiation was the following: 

“The following waste hierarchy shall apply as a priority order in waste prevention and 
management legislation and policy: 
(a) prevention; 
(b) preparing for re-use; 
(c) recycling; 
(d) other recovery, e.g. energy recovery; and 
(e) disposal.” 

Paper III highlights several articles in the WFD that emphasise its importance as a waste 
management principle. Articles 28(1) and 29(1) require waste management plans and waste 
prevention programmes, respectively, to be established in accordance with the waste hierarchy. 
Additionally, the application of the waste hierarchy is required at the administrative level in which 
waste management plans apply. Furthermore, Article 15 requires the waste hierarchy to be 
observed by the original producers of waste or those carrying out waste treatment activities. 
 
LCT has been introduced as a fundamental part of European waste policy with the intention that 
it “will have significant consequences for framing new policy and for waste management 
principles and practices in the future” (European Commission 2005b:7). In order to achieve a 
higher level of environmental protection, the WFD set out to consolidate existing waste 

H
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legislation, to clarify when waste ceases to be waste and the definitions of disposal, recovery and 
recycling, and introduced LCT in an attempt to target policy priorities more effectively. LCT 
features prominently in the WFD, especially in relation to the waste hierarchy. The WFD calls for 
LCT to justify the departure of waste streams from the waste hierarchy;  

“When applying the waste hierarchy … Member States shall take measures to encourage the 
options that deliver the best overall environmental outcome. This may require specific 
waste streams departing from the hierarchy where this is justified by life-cycle thinking on 
the overall impacts of the generation and management of such waste” (Council Directive 
2008) (my emphasis). 

In the context of Chapter 5, we see that the waste hierarchy is being subjected to a qualification 
process; a test of legitimacy thorough the quantitative application of LCT. Before we understand 
the dynamic between the waste hierarchy and LCT, we should understand if and why the waste 
hierarchy is such a salient institution.  
 
Elias (1975) reminds us that only through the history of institutional trajectories can one 
understand how conventions and principles have been adopted. Hence, it is pertinent to 
understand the historical context in which the waste hierarchy has evolved. This section describes 
the evolution of the waste hierarchy from the perspective of the MLP and the economics of 
conventions. 

7.1.2 The waste hierarchy as an institution 
In this section I draw on previous studies from the transition literature (see Kemp (2007) Kemp 
and Van Lente (2011) Geels and Kemp (2007) and Parto et al. (2007)) to summarise how the 
waste hierarchy has emerged and evolved as a waste management institution according to the 
transition literature. 
 
Authors have identified the waste hierarchy, or the Lansink ladder as it is referred to in the 
Netherlands, as an ‘important’ cognitive and regulative institution in Dutch waste management 
regimes (Kemp 2007; Kemp and Van Lente 2011; Parto et al. 2007). Whilst various versions of 
the Lansink ladder can be found in the academic literature35, Kalders and Hafkamp (2000) 
identify the stages as: prevention, product re-use, material reuse, beneficial reuse, disposal with 
energy recovery, disposal other than landfill and landfill. 
 
Parto et al. (2007) note the Lansink Ladder first emerged as a “mental model (a cognitive 
institution) in response to the problem of mounting volumes of waste coupled with a shortage of 
landfill space” (Parto et al., 2007:243). Ad Lansink36, “the inventor of the waste management 
hierarchy” (Kemp 2007:88), developed the Lansink ladder to highlight the direct link between 
raw materials and energy. As stated by Lansink, “The Club of Rome report really established this 
link for me because it talked about a shortage of not only raw materials but also of energy. I felt 
that waste was [a] potential raw material for energy generation” (Kemp 2007:88)37. Parto et al. 
(2007) note that the Lansink Ladder was inspired by Lansink’s knowledge of thermodynamics 
and participation in discussions on incineration. 
 
Geels (2004a:910) notes that ‘important’ cognitive institutions “are shared belief systems and 
expectations, which orient perceptions of the future and hence steer actions in the present”. The 
Lansink Ladder appears to be a cognitive institution of both the technological and policy 
dimensions of the Dutch waste management regime. In these dimensions the waste hierarchy can 

                                                 
35 See Gobbi (2011), Ryan et al. (2011) and Parto et al. (2007). 
36 A Dutch politician. 
37 Interview with Lansink, 17 February 2004 by Saeed Parto. 
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be considered a cognitive guiding principle in the way it categorises waste treatment options 
according to their perceived environmental impact. 
 
In 1979, the Lansink Ladder was passed in the Dutch parliament (Parto et al. 2007). A process of 
institutionalisation followed, characterised by the formal adoption of the Lansink ladder in Dutch 
waste policy in 1981, and into law via the environmental Management Act (1989, 1994). This was 
followed by: public information initiatives to increase awareness, financial incentives to 
encourage (or coerce) actors to prevent waste, structural changes to treat separated waste streams, 
and legislation to prohibit irresponsible waste generation and management (Parto et al. 2007). 
Parto et al. (2007:243) suggest this process led “to the transformation of the Lansink 
Memorandum into law … and to an elaborate business model (a regulative institution) widely 
adopted by industry in the 1980s”. Parto et al. (2007:249) suggest the ‘acceleration’ and ‘take-off’ 
stages of this transition received a “direct boost” from the formal presentation of the Lansink 
Ladder to policy makers in 1979. 
 
Geels and Kemp (2007) note that according to Geels and Schot’s (2007) typology of transition 
pathways, the Dutch waste management regime underwent a transformation. In such a 
transformation, the main actors are regime actors and outside groups (social movements) (2007). 
The main types of interaction between actors involves the outsiders to the regime voicing their 
criticism, institutional power struggles transpiring, negotiations taking place and the incumbent 
actors adjusting the regime’s rules (including goals and guiding principles) (Geels and Schot 
2007). 
 
Parto et al. (2007:249) marginally address the role of agency in the evolution of institutions in this 
Dutch transition. Indeed, this is symptomatic of studying historical transitions, as it is difficult to 
follow the actors who were involved. However, Parto et al. (2007) do note that ‘waste handlers’ 
were reluctant to institute the separate collection of waste (which facilitates material recycling). 
This was due to the uncertainty associated with developing quality standards for recycled waste 
(Parto et al. 2007). Parto et al. (2007) note that the government (supported by societal demand) 
forced waste operators to take an active interest in developing or adopting new waste 
management practices. Furthermore, environmental non-governmental organisations and private 
businesses promoted waste management activities such as the collection of paper, glass and other 
recyclable materials (Parto et al. 2007). 

7.1.3 The waste hierarchy as a convention 
In this section I draw upon previous studies (see Buclet and Godard (2000b) and Buclet (2002b)) 
and Paper VII to highlight the emergence and evolution of the principle of the waste hierarchy. 
For the sake of brevity, I will limit analysis in this thesis to the case study of England. 

Emergence and Evolution 

What was the historical context from which the waste hierarchy has emerged in England? 
Compared to the Netherlands, the UK is a relatively slow mover in the waste management 
sector. Several landscape factors evident in the Netherlands in the 1970s were not evident in the 
UK. Although the rising tide of consumerism and production of waste was also experienced in 
the UK, it did not face the same issues of landfill scarcity until the 1990s. Gronow (1999) notes 
that the UK’s geology played a key role. Permission for landfill to be used as a technique for 
restoration was given for approximately 107,000 ha of land, on which the widespread extraction 
of sand, gravel and rock had occurred (Gronow 1999). 
 
Although the waste hierarchy first featured in the 1995 waste strategy, if we are to understand the 
evolution of the waste hierarchy in the UK we should start in the 19th century. Since the mid-19th 
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century, actors have been recycling materials such as steel, glass and paper, forming early 
networks of actors trading in soil, unburned or charred coal items, organic waste, glass, bones, 
rags, paper and board, boots and shoes, tin and iron, brass and lead. Velis et al. (2009) note that 
London dust-yards were highly efficient, labour intensive material separation systems, able to 
market almost all outputs. They developed into integrated waste/resource management facilities 
managing material flows and reintroducing them into resource cycles. This behaviour was 
economically viable. Velis et al. (2009) suggest that the value of ‘dust’ remained high enough to 
cover the cost of waste management (collection, street cleaning, treatment and transportation for 
recovery) until approximately the 1850s. (Velis et al. 2009) 
 
With the emergence of dust yards and the industrialisation of waste management activities, I 
suggest that a general waste management convention resting on closed material cycles emerged. 
 
The demand in ‘dust-derived products’ collapsed during the 1850s. At the end of the 19th century 
the cost of waste management had become a net cost to London parishes (Velis et al. 2009). 
Thus, waste treatment was required to be more economically efficient. Due to the introduction of 
artificial fertiliser, products from organic waste treatment lacked markets. Additionally, 
industrialisation and the mass production of goods was most likely responsible for making re-use 
and recycling of waste streams such as rags, textiles, and leather, less cost effective. The fall in the 
price of ‘dust’ also coincided with the emergence of the sanitation movement. 
 
The convention resting on closed material cycles, present up the 1920s, faced a test of legitimacy 
based in the industrial cité. In the context of waste materials with developed recycling systems – 
steel, glass and paper – this convention remained. However, the convention was no longer valid 
for the household waste stream. It was replaced (via collective agreement) by a new convention, 
articulated by Hafkamp (2002) as: ‘the local authority responsibility for the collection and 
disposal of waste without risk to public health’. This was reinforced by regulative rules. For 
instance, Velis et al. (2009) highlight legislation, such as the Public Health Act of 1875 requiring 
households to keep their waste in a movable receptacle, and obliging local authorities to empty 
this receptacle at least once a week. With the demand of organic waste significantly decreasing, 
many local authorities relied on low cost landfilling of organic and mixed household waste. 
Incinerators (known as ‘destructors’) emerged in populated urban areas as a way to minimise the 
volume of waste, to treat waste in a hygienic way, and to minimise the risk of disease. The first 
incinerator in the UK was built in Nottingham in 1874 (CEWEP n.d.). 
 
Wilson (2007) notes that there was little progress in waste management until the 1970s when 
environmental legislation brought regulation to waste management practices. In 1972, the 
Deposit of Poisonous Wastes Act was rushed through Parliament in 10 days due to a series of 
high profile incidents, and was replaced by the regulations under the Control of Pollution Act 
1974 (Wilson and Smith 2005). 
 
Co-disposal is an interesting concept which highlights the divergence of the UK’s waste 
management regime from most of Western Europe. The co-disposal of hazardous and organic 
waste in landfill was seen as a risk to the environment and was subsequently banned and phased 
out in many countries (e.g., France in the late 1970s). In the UK, whilst uncontrolled landfilling 
and hazardous waste were seen as an environmental problem, research focused on the controlled 
co-disposal of hazardous waste in regulated municipal solid waste landfills38. Wilson and Smith 
(2005:3) highlight that even during the negotiation of the landfill Directive, 1999/31/EC, the UK 

                                                 
38 Wilson and Smith (2005) note that this approach was supported by research which showed similar leachate 
characteristics of hazardous waste landfills and conventional municipal solid waste landfills.  
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fought “strong rearguard action” but “lost the co-disposal argument with its European partners”. 
(Wilson and Smith 2005). 
 
The 1995 waste strategy introduced a four step waste hierarchy: reduction, re-use, recovery 
(recycling, composting, and energy) and disposal. It noted that all waste hierarchy options had a 
place in the strategy and that landfill could be a sustainable waste management option for some 
wastes; “The Government continues to support landfill for appropriate wastes, provided it is 
properly controlled and managed in an environmentally acceptable way” (DoE 1995:6). However, 
at the time Wilson (1996:385) remarked that “people have merely paid lip service to the 
hierarchy, acknowledging the supremacy of waste avoidance, minimisation and recycling, while in 
practice, the majority of wastes in all of the EU member States have either gone to landfill or 
incineration”. 
 
Even though moving up the waste hierarchy was a primary policy goal, several bodies questioned 
the principle itself (Gray 1997). The House of Lord Select Committee suggested that the EU 
hierarchy was “simplistic and environmentally unsound” (House of Lords 1993:18). The 1995 
strategy reified this position by stating that “the waste hierarchy should guide policy so that 
recovery and re-use become more attractive to producers” although “for individual waste streams 
and circumstances it would be overly-simplistic to rely solely on such a generalised objective” and 
thus for recycling, composting and energy recovery “no one of these should automatically be 
preferred to any other” (DoE 1995:5) The Best Practicable Environmental Option (BPEO) was 
introduced as a way to determine the preference between these options.  
 
Throughout the 1990s the waste hierarchy was a waste management principle at the national 
level, but only an intention. Furthermore, Read (1999) showed that the waste hierarchy had 
clearly struggled to breach local authority practices. Davoudi (2000) suggests separate divisions 
within the Department of the Environment, Transport and the Regions (DETR) gave 
contradictory advice to local authorities; one stating “no automatic preference should be given to 
any options within the recovery category'' (DETR 1998a: Paragraph 12), and the other stating 
“incineration with energy recovery should not be undertaken without consideration first being 
given to the possibility of composting and material recycling'' (DETR 1998:10). This left the 
adoption and operationalisation of the waste hierarchy open to the interpretation of different 
stakeholders (Davoudi 2000). 
 
Although driven from the European level, the Waste Strategy 2000 (DETR 2000) not only 
transposed the biodegradable waste landfill diversion targets, but established recovery and 
recycling targets (see section 3.4) suggesting a policy reorientation further toward the top of the 
waste hierarchy. We only need to go back to 1996 to see the rapid changes that have occurred to 
waste management in England. Table 9 illustrates the move of municipal waste from landfill to 
recycling and composting. 

Status as a convention 

An intention of Paper VII was to identify the conventional nature of the waste hierarchy as a 
waste management principle, at least in relation to the actors interviewed. Paper VII illustrates 
that national and local level actors in England spontaneously evoked the waste hierarchy when 
rating waste management options in terms of environmental impact.  
 
If this were the case for many actors at the local level, this would mean that they are not even 
aware that they are referring implicitly to the waste hierarchy principle. This would mean that this 
principle has been adopted as a conventional principle. The embeddedness of this principle is 
required to be strong at the local level, as this is the level of action. However, our number of 
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interviews was far too small to allow a conclusion regarding the convention nature of the waste 
hierarchy. 

Table 9. Municipal waste management in England 1996-2008 

Method England and Wales*  England** 

  
1996/

97 
1997/

98 
1998/

99 
1999/

00
2000/

01
2001/

02
2002/

03
2003/

04
2004/

05
2005/

06 
2006/

07 
2007/

08

Landfill 87% 86.7 84.9 84.9 79% 78% 75% 72% 67% 62% 58% 54%
Incineration 
with EfW 6.1% 6.4% 8.2% 8.2% 9% 8% 9% 9% 9% 10% 11% 11%

Incineration 
without EfW - - - - 0% 0% 0% 0% 0% 0% 0% 0%

Recycled/ 
composted 

6.9% 6.9% 6.9% 6.9% 12% 14% 16% 19% 23% 27% 31% 34%

Other - - - - 1% 0% 0% 0% 0% 1% 0% 0%

Total*** 25,979 27,166 27,912 29,332 28,057 28,905 29,394 29,114 29,619 28,726 29,187 28,507

* (DEFRA 2001), ** (DEFRA 2009), *** Thousand tonnes 
 
However, we can still discuss the possibility of the waste hierarchy as a convention. Paper VII 
highlights that actors sought to loosen the strict application of the waste hierarchy when applying 
it to specific waste streams. Livet and Thévenot (1994) have shown, the interest of conventions 
as flexible rules in their application. Indeed, when conventions are steady enough, they may not 
be completely and rigidly followed. This is because actors who share this convention can 
understand that if, in some circumstances, some actor is not directly following it, this is in order 
to achieve a result by adapting the convention to a local context. There is therefore no 
contradiction in having ‘fuzzy’ conventions regarding their application. On the contrary, it would 
be dangerous to have rigidly implemented rules. Indeed, we see that DEFRA’s guidance of the 
application of the waste hierarchy has led to formalised differentiation of the relative salience of 
options with respect to waste streams, see Figure 13. 
 

 
Figure 13. DEFRA’s guidance of application of the waste hierarchy (DEFRA 2011b) 

*the impact of CHP technology, which can improve the efficiency of each of these options, is not illustrated here 
± the hierarchy may be different for some forms of bio-based plastics  
♦’energy recovery’ covers a range of technologies, some of which will be more environmentally beneficial than others. Future 
versions will differentiate between technologies as more scientific evidence becomes available.  
*2009 AEA – Report to the Welsh Assembly Government: Modelling of Impacts for Selected Residual Waste Plant Options using WRATE 
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However, taking a broader historical perspective of institutional trajectories we can see the waste 
hierarchy is embedded in the larger convention resting on closed material cycles. We could say 
that closing material and energy cycles is a dormant convention, in the sense that the concept has 
been known in waste management39.  
 
Hence, we can see the convention resting on closed material cycles may not be a new convention 
but a renewal of this older convention which has gained more importance, again, for waste 
streams such as organic waste. The evolution of waste management regimes during the turn of 
the century to the 1970s may have caused this convention to be rendered practically ineffective 
although still in the minds of people. 

Justification 

Paper VII illustrates that actors in England (and France) legitimised their use of, and adherence 
to, the waste hierarchy through the industrial and civic cités.  
 
We can see the waste hierarchy is utilised by actors in two roles. Firstly, the waste hierarchy as an 
expression of the environmental efficiency of waste treatment options; through justification in 
the industrial cité, actors highlight the waste hierarchy as a principle to determine the 
environmental efficiency of waste management systems. 
 
Secondly, the waste hierarchy as an expression of a goal for waste management which is 
implemented through waste management strategies and investments; through justification in the 
civic cité, actors identify the waste hierarchy as a principle which has regulatory status as a goal to 
guide medium to long term waste management planning and investment decisions. 

7.1.4 Influence of the waste hierarchy on institutional and technological 
trajectories 

Paper II departs from the case of waste management at the European and member state levels, 
following the influence of the waste hierarchy on institutional and technological trajectories. The 
interpretation of the waste hierarchy has differed considerably among member states. This is 
perhaps most evident in the interpretations that guided the German and French waste 
management regimes during the 1990s40. 
 
The waste hierarchy became evident as a principle in German waste management via the 1986 
Act on Avoidance and Disposal of Waste (Abfallgesetz), establishing a three level hierarchy of 1) 
waste avoid, 2) recovery and 3) disposal, where only waste not suitable for recovery (due to 
technical, environmental or economic reasons) should be disposed of41. Papers II and VI detail 
the strict interpretation of this principle in relation to plastic packaging waste. The Packaging 
Ordinance (1991) set a 64% recycling quota for one-way plastic packaging to be achieved by July 
1995. To put this into perspective, in 1992 the rate of plastic packaging recycling was only 3.8% 
(La Marie 1992). In addition to this recycling quota, the Packaging ordinance (1991) prohibited 
the energy recovery of plastic packaging waste with the exception of recovery in blast furnaces 
(perceived as a form of material recycling). Although LCA had been undertaken to evaluate 
different packaging alternatives for milk and beer packaging, no LCA had been carried out on 
waste management alternatives for packaging waste (Fishbein 1994). The establishment of the 
DSD and development of feedstock recycling technologies was a direct result of such 

                                                 
39 Material recycling was common place within European countries up until the centralisation of waste management 
(Parto et al. 2007). 
40 The section above has detailed the influence of the waste hierarchy on UK waste management. 
41 However, this act did not legally establish a hierarchy of treatment techniques nor enact mandatory regulations or 
collection quotas for waste (Baumgärtner and Winkler 2003). 
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interpretation. Paper VI illustrates in detail the influence of these targets on technological 
trajectory of feedstock recycling. 
 
In France, the interpretation of the waste hierarchy appears in Decree No. 92-377 of 1 April 1992 
on Municipal Packaging Waste which promoted valorisation. Valorisation is a French term that 
covers recycling, composting, incineration with energy recovery and other forms of energy 
recovery, providing no differentiation between these options. A 75% valorisation target, to be 
achieved by 2002, was established for household packaging waste. Additionally, in the case of 
municipal solid waste, Law No. 92-646 of 13 July 1992 for household waste management 
required that all waste categories except ‘ultimate waste’ were to be valorised. However, the 
definition of ‘ultimate waste’ was broad enough to include “any waste, resulting or not from 
treatment, the pollutant charge of which cannot be reduced by additional treatments and which 
cannot be valorised, under prevailing technical and economic conditions” (Buclet and Godard 
2001:306). Hence, local authorities could define landfilling as an acceptable solution. Energy 
recovery, of which France had the highest number of incinerators during the 1990s (313) in 
Europe (Buclet et al. 2000), remained the dominant treatment option; in 1995 60% of household 
packaging waste was recycled and 40% incinerated, however glass represented more than 60% of 
the tonnage recycled. The effect on plastic packaging waste is that recycling has been limited to 
PE and PET bottles 
 
The divergence between interpretation of the waste hierarchy, and the ensuing technological 
trajectories of member states’ regimes, are functions of the interpretations of the waste hierarchy 
and resulted in friction among waste management regimes. The strict adherence to the waste 
hierarchy in the German regime resulted in a lack of national recycling capacity. Consequentially, 
this led to allegations that up to 60% of plastic packaging waste collected by the DSD was being 
exported for recycling and not recycled (Fishbein 1994). Packaging waste with Green Dots was 
found in French landfills in 1992 and the illegal burning of 50 tonnes of DSD plastic waste 
occurred in Asti, Italy, in 1997. Additionally, recycling markets in the UK, France, Luxembourg, 
the Netherlands, Spain, Belgium and Denmark logged complaints to the EU that German 
packaging waste was disrupting their internal recycling markets (Fishbein 1994). 

7.1.5 Influence of systems of legitimacy on plastic waste management in 
Germany 

Paper VI primarily focused on how the evolution of feedstock recycling in Germany was 
influenced by regime actors in the positions they took regarding several key pieces of legislation. 
In this section I will not recount the evolution of the German regime, only explore the issues 
raised in this paper by focusing on the cités present in actors’ arguments. 
 
National level 
The long series of public debates, disagreements and disputes that played out in the public 
domain were centred on the question of how to treat the increasing tide of packaging waste. 
There are many aspects that are included in such a dispute:  

- Economic aspects: not only the cost of waste management solutions, but aspects such as 
the ability to secure financing, future revenues (positive or negative) from the sale of 
recycled materials, the risk of future material price fluctuations, but also the economic 
opportunity for some actors to enter the waste management market. 

- Policy instruments: the use of administrative instruments such as quantitative targets (i.e., 
reuse and recycling target) and bans, or economic instruments such as the deposit to be 
charged for bottles. 

- Public opinion: based on the balance of societal values held by the public and the way 
these actors interact with conventional objects. 
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- Environmental impacts: the potential for positive or negative environmental impact of 
the available options.  

I will limit this example to arguments over the environmental considerations. Actors’ concerns 
were dominated by developing the most efficient system from the perspective of costs, resource 
conservation and a reduction of environmental impacts (the industrial cité). Thus, there was an 
ensuing controversy between the environmental credentials of these options. One policy measure 
to ensure the ‘most efficient’ system was to prohibit the energy recovery from plastic packaging 
waste, thereby leaving only mechanical and feedstock recycling as the technologies which could 
treat plastic packaging waste (Packaging Ordinance 1991). The most appropriate path to embark 
upon would be based, inter alia, upon the agreements put forward by the salient actors. The 
claims made by the actors as to the changes required in the waste management regime would 
have to be justified, and the imperative to justify requires that each actor’s arguments be assigned 
a legitimate qualification. 
 
Actors such as the DSD and BMU supported this ban. The former chairman of the DSD 
advisory board argued that “For too long they have relied on thermal recycling, which is rejected 
by public opinion” (Swiss (1992) in Fishbein (1994)). Likewise, the General Council for the DSD 
argued “the chemical recycling industry needs to realise that the burning of plastics is politically 
unacceptable” (Swiss (1992) in Fishbein (1994)).  
 
These claims are based in the civic and green cités. The worth of these claims is based on the 
qualification of thermal recycling (the object) against the higher common principle of the 
collective will (civic cité) with the conventional test of public opinion (a movement). The 
unacceptability of the claims of the plastics industry is also based on the implicit notation that 
they are not contributing to the good of the environment (green cité), based on the premise that 
energy recovery is inherently worse for the environment than mechanical or feedstock recycling. 
What gives this claim substance is the salience of these cités among other systems of legitimacy in 
the regime. The increased importance of the green cité can be seen by the introduction of the 
Green Party into parliament in 1983, and the fall of the GDR is evidence of the changing nature 
and salience of the civic cité, through solidarity and reunification (the investment formula). 
 
On the other side of the dispute was the plastics industry. In such disputes between alternative 
modes of treatment, the actors may go beyond their implicit assumptions of the normal intention 
of an action and refer to general principles of, for instance, efficiency or safety to justify their 
claims. “They ground their arguments on broad conventional requirements that human or non-
human entities need to satisfy in order to be qualified” (Boltanski and Thévenot 1999:363). Dr 
Karl-Geert Malle (of BASF) argued that “It is more difficult to recycle plastics than paper or 
glass… It costs more to recycle plastics than to make new plastics and incinerate used plastics” 
(Swiss (1992) in Fishbein (1994)). This claim is qualified against the higher common principle of 
efficiency and performance (industrial cité). The technical and cost efficiency of recycling (the 
object) have a lower state of worth than that of incineration. 
 
We can imagine two instances in which these actors’ games have an influence on the ability of 
niche-innovations (sorting technologies for mechanical recycling and feedstock recycling 
processes) to enter into the mainstream. Firstly, from an environmental justification that gave 
more room to these niche-technologies being developed that could serve the environmental 
concerns of the population. Secondly, an industrial justification pushed by actors wanting to 
develop new mechanical and feedstock recycling technologies that would allow the German 
market to be at the front of market control for the best available technologies. The formal rules 
of the regime were altered which allowed feedstock recycling to emerge as a response to the lack 
of national mechanical recycling capacity and the prohibition of energy recovery. 
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European level 
At the European level, the first aspect that we should consider is that the conventional principle 
of the free trade of goods within the European Economic Community is based in market cité. 
Competition between beings places them in a state of rivalry; their conflicts are governed by the 
evaluation of market worth. This market should be free of protection interventions to facilitate a 
test of worth. The disruption to the internal market of recovered materials was felt in England, 
France and Italy when recyclable plastics waste was sold at a negative price (financed through 
DSD fees paid by industry for the collection, sorting and part of the recycling of plastic waste): 
 

“The Germans are flooding the market with the plastics they can't use, but are mandated to 
collect … France, Ireland and other countries are having to adopt similar laws to Germany 
or be overwhelmed with German plastic. The Green Dot [recycling program] is a political 
success, but a disaster for recycling and the environment” (Perchard in (King 1995)). 

 
This helps to show the conflict between the German regime and other European regimes. The 
German regime was evolving based on a certain equilibrium of waste management principles 
stemming from the equilibrium between cités. The equilibrium heavily rested in the industrial cité 
and the civic cité as shown above. 
 
This brief analysis shows that by mobilising the economics of conventions one’s understanding 
of the situation can be broadened. In this example, I have not attempted to find the answer as to 
what exactly occurred and why the regime followed one trajectory over another. This would 
require analysis at a level of detail outside the scope of this work. This example illustrates the 
utility of employing the economics of conventions as a lecture key to provide a more coherent 
understanding of the conflicts between actors and the interaction of the regime with other 
European waste management regimes. 

7.2 LIFE CYCLE THINKING 
The previous section has analysed the waste hierarchy as an institution and convention. This 
section provides a brief analysis of LCT as an institution in waste management regimes. 

7.2.1 Life cycle thinking as an institution 
Institutionalisation can occur when actors reify rules and typifications through a cumulative 
history of action, bringing structure to everyday life (Barley and Tolbert 1997). Boons and 
Howard-Grenville (2009) suggest that the institutionalisation of a field emerges through the 
increased interaction of actors resulting in the development of a distinct pattern of domination 
and coalition. 
 
Heiskanen (2000a) suggests that the institutionalisation of LCT is occurring on a broad and 
diffuse level and is increasingly present in the way market actors think and speak about the 
environment. Heiskanen (2000a:42) suggests the increasing popularity of LCA is not because of 
its usefulness, rather, LCA is “increasingly considered the “right” and “obvious” way to deal with 
environmental issues”. This is attributed the wider employment and acceptance of LCA, the 
increasing interest in the ‘world’ behind products and services, the shift from end-of-pipe 
environmental policy to a production and consumption orientation, and the rapid proliferation of 
extended producer responsibility which embodies a more life cycle oriented view of responsibility 
(Dalhammer 2007; Heiskanen 2000b).  
 
Although LCA has increased in popularity over the decades (Krozer and Vis 1998), Curran 
(2004) notes several practical limitations that have stifled its widespread adoption. These include: 
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“1. Lack of awareness of the need to look holistically at the overall impacts of actions. 2. Lack of 
reliable publicly available data that can be used to create life-cycle inventories. 3. Lack of an 
agreed-upon life-cycle impact assessment model.” (Curran 2004:278) 
 
Berkhout and Howes (1997) suggest the adoption of LCA in industry is, to a large extent, 
determined by the life cycle position of an industry and the nature of competition within it. 
Therefore we can analyse the interviews undertaken in Papers III and VIII to attempt to see if 
LCT has been institutionalised in waste management regimes. The institutionalisation of LCA in 
the waste management sector is markedly different in England and France. This can be, inter alia, 
related to actors’ familiarity with the tool which is a consequence of the history of the 
institutional trajectory of LCA in both countries. 

7.2.2 Life cycle assessment in waste management in England and France 
Heiskanen (2000b:36) identifies the implicit cognitive and normative assumptions of LCA. These 
cognitive and normative assumptions are presented in Tables 10 and 11, respectively.  
 
Appendix 2 in Paper VIII provides a summary of the application of LCA in England and France. 
The interviews undertaken for this paper also highlight that several of these cognitive and 
normative assumptions were evident when actors discussed LCT and LCA. The presence of 
these assumptions is also presented in Tables 10 and 11. 
 
Most cognitive assumptions identified by Heiskanen (2000b) were present in discussions with 
national level actors who had more experience with LCA. The assumption that environmental 
assessments entail value judgements was especially strong, as highlighted by French actors in 
Paper VIII. The assumptions that LCA measures the environmental impact through an 
aggregation of upstream and downstream processes were also evident.  
 
The strongest normative assumption was that environmental decision making should be done on 
objective and rational grounds. Whilst actors recognised that both policy makers and companies 
undertake LCAs, this did not necessarily mean that these actors had adopted a life cycle 
approach. The responsibility for reducing the environmental impact of waste management 
processes was a source of contention; what is the share of responsibility between the actor 
responsible for managing the waste or the waste producer? 

England 

In England, we see that LCA as a test of the efficiency of waste management options and 
systems have secured legitimacy. LCA is used to support waste policy and strategy decisions at 
the national and local levels. Appendix 1 of Paper VIII highlights the history of the BPEO in 
England. LCA was required in the determination of the BPEO, and competent authorities were 
required to determine the BPEO as a part of their waste management strategies. Although the 
requirement to determine the BPEO was removed in 2005, the WRATE LCA mode is still used 
as a tool to assess the environmental impact of waste management options at during the 
application for obtaining credits for Privately Financed Initiatives. The provision of WRATE by 
the Environment Agency and the requirement to use LCA in waste management decisions in 
England has assisted in the institutionalisation of the cognitive and normative assumptions of 
LCA among those actors who undertake LCAs and utilise LCA results. 

France 

In France, LCA has a greater use at the national level when compared to its application by local 
authorities. Appendix 2 of Paper VIII notes that LCA is used to support waste management 
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decisions of national significance, however it was described as being ‘not that popular’ at the 
competent authority level. 
 
A number of actors expressed that LCA efforts should be placed further up the supply chain42, 
the eco-design of products which would facilitate downstream recycling processes, rather than on 
the waste management systems themselves. This is perhaps endemic of the boarder LCA 
discourse in France, it being a leading European country in the development of eco-labels. 
 

Table 10. Cognitive assumptions in England and France 

Cognitive assumptions  England France
The environmental burden of 
a product/system are equal 
to the sum of the 
environmental burdens of 
the processes that constitute 
the systems, which are linked 
together through material 
and energy flows 

… gasification and pyrolysis just don't 
get as much energy back as opposed to 
incineration. There are different models 
showing that they get more energy back, 
but that's based around the premise of 
pre-treating the waste, which costs 
energy, or taking a very specific stream, 
drying the waste and then putting that 
through pyrolysis. They are more 
efficient if you do that, but if you look 
at the whole integrated waste 
management system that's not the 
optimal thing to do. (Actor EN3) 
 

To have in mind the need to consider 
impacts at different stages of the life 
cycle, that is one thing. On the other 
hand, to use LCA, with its protocol, to 
inform waste management policy, it 
seems a bit excessive. (Actor FN8) 
 

An analysis of the impacts on 
ecological health, human 
health or resource depletion 
which excludes economic, 
social and ethical impacts 

If an incinerator is part of [the proposed 
waste management system,] it will be a 
controversial part. So we might do a 
more detailed carbon based study to go 
into greater detail on an ERF verses an 
MBT…( Actor EN3) 
 

It’s still quite technical as a discourse. 
… and then there are other elements. 
Do we take into account the jobs? 
LCA’s, do they take into account the 
jobs? I don’t think so. (Actor FN6) 

All product/service systems 
cause environmental burdens 

  

All product/service systems 
can be improved 

I generally think … in any system that 
there will be some waste, otherwise it 
won't be optimised. (Actor EN3) 

…[they] launched a call for proposals 
… to improve packaging for recycling, 
and some have responded to this call 
saying ‘Well, now I’m going to make 
some improvements to my packaging 
and compare these things with LCA’. 
(Actor FN7) 
 

Environmental assessment 
entails value judgements 

We deliberately kept [the assessment 
results] qualitative because we want 
people to understand how important 
the different [environmental impacts] 
are. (Actor EN5) 

The problem with LCA, today, is that 
according to the criterion you take, 
depending on the desired impact, is that 
you can say everything and anything 
with LCA. (Actor FN6) 

  

                                                 
42 It should be noted that those actors that questioned the application of LCA in the waste management sector stated 
they were not experts, and only had a basic exposure to LCA.  
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Table 11. Normative assumptions in England and France 

Normative Assumptions England  France 
The product/system, or 
function thereof, is 
responsible for 
upstream and 
downstream 
environmental burdens 

Life cycle thinking was really about 
making sure that we considered the 
appropriate stages across the life cycle of a 
product, or material, and then to 
understand which options would be 
preferable and why. (Actor EN5) 

Thus, the LCA, that’s actually the best 
methods to look at a process from the 
beginning to the end. (Actor FN5) 
 
…[they] launched a call for proposals … 
to improve packaging for recycling 
…We’re in contact with [Company x], 
[Company y], things like that. Trying to 
be a bit both upstream and downstream, 
because it is also important. (Actor FN7) 
 

The process/product 
designer is capable 
of/responsible for 
product life cycle 
improvement 

 For the advice to producers, it’s rather 
the eco-design, which is something very 
valuable, in which are associated the 
producers, the waste managers, the 
consumers. (Actor FN2) 
 

Environmental decision 
should be made on an 
objective and rational 
basis, as opposed to a 
subjective or emotional 
basis 

So if you're going to use something like 
life cycle analysis to formulate an opinion 
in terms of what disposal method to use, 
then I'd want to see absolutely every single 
step so I could formulate an opinion and 
then base my decision upon that. (Actor 
EN4) 
 

- Why was LCA used? 
- … it was a desire to objectify choices 
(Actor FN4) 

Policy makers should 
adopt a life cycle 
approach 

- What led to the choice of life cycle 
thinking? 
- It was a political decision to move away 
from having a prescriptive strategy to one 
that dealt with outputs. (Actor EL1) 
 

 

Companies should 
adopt a life cycle 
approach 

 Tetra Pak, which represents producers of 
food cartons, will make a LCA on 
carbon impact, and show that Tetra Pak 
is better than the glass and plastic 
bottles. The plastic bottle industry will 
tell you "from this point of view if 
recycled, plastic is better than that 
thing”. The glass bottle will tell you "if 
my bottle ..." (Actor FN6) 
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7.2.3 The institutionalisation of life cycle assessment 
The interviews conducted in Paper VIII do not provide us with a diachronic application of LCA 
in the waste management sector. Hence, it is difficult to see how LCA has become 
institutionalised at the level of the competent authority. However, interviews in Paper III were 
undertaken with primarily Scandinavian43 experts in the application of LCA to waste 
management. This allows us a better understanding of how LCA is applied at the level of the 
competent authority in these countries, as many of the interviewees had many years of experience 
in conducting case studies at the local level. During these interviews it was noted that during the 
late 1990s there was a hesitation from the research and development community to accept the 
application of LCA in the field of waste management: 

The first time that we went to a conference on waste management and brought some of our ideas, 
not yet results cause it was really early but our ideas about working with LCA for waste 
management, most people just acted like big question marks; "LCA on waste management, waste 
management is not a product, LCA is for products, so you can't do LCA on a system". We insisted 
that of course we can do LCA on a system but people were reluctant to even accept the idea to 
apply LCA to that kind of question. (Paper III Interviewee 8) 

However, we can see many northern European and British actors in the waste management value 
chain (where LCA is readily applied) have overcome this initial aversion. 
 
Learning was reported by the interviewees to be one of the greatest benefits of LCA: 

… it was for [the local waste management company] kind of an “aha” experience to see “OK, we 
put metals into our incineration plant and we get metal emissions”. So it was just revealing, a 
learning experience and revealing how the system works and taking action from that. (Paper III 
Interviewee 8)  

Similarly, 

[LCA] has a very profound social function. The alienation of [our] understanding of how the world 
works, and I think that systems analysis actually bring this back to us. If we adopt it, this has a 
tremendous social function. I think that it’s a mutual learning process. (Paper III Interviewee 3) 

Whilst this learning is akin to the aim of Heiskanen’s (1999) ‘conceptual’ application of LCA, 
many of these realisations have come from the ‘definitive’ application of LCA: 

In the beginning [LCAs] were actually a part of the decision to have an extended producer 
responsibility, so they were aimed to give a direction of what is a correct decision to do. In fact, the 
results were rather mixed, so it would have been more suited for a discussion around the issue than 
for actual direct decision-making. (Paper III Interviewee 1)  

Although learning has been expressed as a major benefit of LCA, several levels of learning may 
be distinguished: single loop, double loop, and triple loop learning. Single loop learning (Argyris 
and Schon 1974) is the most common form of learning, which leads to the improvement of 
practices (i.e., efficiency optimisation of material recycling processes). Double loop learning 
(Argyris 1982; Argyris and Schon 1974) involves learning which changes the underlying 
assumptions for action and hence a redefinition of goals and objectives and thus strategies (i.e., 
the salient areas of environmental impacts of waste management decisions often result from 
consequences on systems outside the waste system). Triple loop learning (King et al. 2002) 
includes changing the institutions that govern single and double loop learning (i.e., the realisation 
that there may be no ‘waste’, but materials with different states of entropy). 
 
Single loop learning is evident from any action that has been taken due to the influence of the 
results of an LCA study.  

                                                 
43 Seven of nine interviewees 
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Indeed, we see double loop learning (or in Heiskanen’s (1999) terms “shifting actors’ problem 
perceptions”) occurring in waste management. The start of double loop learning for decision-
makers in waste management may be seen in the way in which the underlying assumptions of the 
environmental impacts of waste management are changing: 

[Decision-makers] learn, that you don’t need to worry about [explaining] that, so they learn more 
and more about the system. I think they are starting to see things differently… an example is that of 
the use of compost from municipal waste… now they realise it’s not just a question about 
composting, it’s really to make sure the compost is used for something real afterwards, because the 
benefit only comes from what it substitutes. (Paper III Interviewee 7)  

Similarly, 

… if it’s a result of our studies, or a result of the discussion on waste management maturing overall, 
the questions have become more mature. … They ask more holistic questions now. … That, ‘if 
you’re interested in the impacts of waste management you need to ask the question in [a life cycle] 
manner’. They already know that this is the way you have to look at this. (Paper III Interviewee 9) 

Additionally, one interviewee demonstrated a tacit recognition of triple loop learning, noting that 
the achievement of triple loop learning as a result of LCA studies in waste management is far 
from being achieved as there is yet to be institutional change which establishes LCT as a tacit 
convention: 

It’s a surprisingly low amount of people that really understand it. I would say the understanding that 
LCA can identify problem areas – that is there. The understanding of how to apply it in daily life 
and how to let it influence on planning and on actual activities ... we are far from there. (Paper III 
Interviewee 3) 
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8. LIFE CYCLE ASSESSMENT IN WASTE MANAGEMENT 
REGIMES 

f we consider LCA as an intermediary object, then we should recognise the interactions 
between LCA, science, actors and society. Hence, the purpose of this chapter is to relate 
LCA to questions embedded in the complex game of actors who relate their actions and 

arguments to several cités, and identify its limits according to these actors’ games. This is done to 
identify the potential for LCT to be used as a more socially coherent concept for change in waste 
management regimes. It is pertinent to reiterate that is this just one of many explanations that can 
help us understand the legitimacy of LCT in the broader context of informing waste policy. 
 
In this chapter, Section 8.1 draws on Paper VII to identify the salient cités which form the 
architecture of justifications in waste management regimes. Section 8.2 details the embeddedness 
of LCA as an object in the industrial cité, the justifications emanating from the industrial cité used 
by actors to legitimate their use of LCA, actors’ internal critique of LCA, and responses to such 
critiques. Section 8.3 places LCA and LCT in a more socially coherent perspective, by discussing 
justifications for the use and critiques of LCA emanating from cités other than the industrial. 
Section 8.4 discusses the qualification of the waste hierarchy through LCA. 

8.1 THE LEGITIMACY OF WASTE MANAGEMENT REGIMES 
Waste management is a complex social activity, involving the interdependence of many actors. 
Therefore we find situations in which each actor will face a diffuse and radical uncertainty with 
respect to the actions and expectations of other actors. A characteristic of our ‘complex society’ 
is the possibility to accommodate several different principles of agreement, a plurality of orders 
of justification, where no person or situation has an a priori attachment to a particular cité 
(Boltanski and Thévenot 2006). 
 
The objects within the waste management regime are strongly tied to the industrial cité. Boltanski 
and Thévenot (2006:147) note that “A factory is not a factory just because people have viewed it 
as such. It is a factory because an array prepared in the industrial world requires a specific attitude 
on the part of observers: people have no choice but to see the factory as a factory and notice 
what is relevant in it”.  
 
Boltanski and Thévenot (2006:131) suggest that with the help of objects, which are defined as 
belonging to a specific cité, subjects can succeed in established states of worth. The polity model 
is not one of absolute relativism; tests of subjects’ worth cannot remain at the level of theoretical 
abstraction. Objects help subjects engage in a world of things that serve as evidence to tests. 
Boltanski and Thévenot (2006:131) note that objects require subjects to rise to the occasion, “to 
objectify themselves by bringing objects into play and … endowing them with a value”. 
 
This is not to say that objects have meaning without a social reality. Indeed, new technologies 
have a high degree of interpretative flexibility. Whilst placing objects with a specific cité aids 
subjects in their tests and qualification of worth, Boltanski and Thévenot (2006:203-204) note 
that the development and diffusion of a discovery cannot be justified simply by test in the 
industrial cité, as they can exceed this framework by a wide margin. History or the sociology of 
science and technology show that certain resources and actions in the process of innovation can 

I
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be implicated in the inspired, fame, domestic and market justifications. However, Boltanski and 
Thévenot (2006: 204) suggest that 

“Testing these beings and establishing their objectivity presupposes a detour through a collective 
form, a higher common principle that governs the way they are judged. By highlighting this 
industrial test, we are distancing ourselves from both an approach in which science and technology 
are openings to an external world [cité], and from radical relativism that construes facts as arbitrary 
beliefs attached to communities.” 

The polity model does not refer to an individual who chooses frames or other cognitive tools 
opportunely to the given situation. Rather, it is linked to issues of fairness and procedural 
requirements for public space. Boltanski and Thévenot (2007:410). 
 
Paper VII was a first attempt at identifying the cités which actors in the English and French waste 
management regimes move between when they legitimate their arguments and actions. Whilst 
this paper did not consist of enough interviews to develop a full representative analysis for each 
country, it did provide enough data to illustrate the architecture of these waste management 
regimes and the salience of the cités. Paper VII provides an analysis of how actors negotiate 
between these cités when legitimating their positions. 
 
Actors justified their arguments and actions in reasoning through the industrial, market, civic, 
green, fame and domestic cités. The actors invested in these cités in several ways: 

- The civic and green cités are the reference used to define a higher common principle 
regarding the environment and establish a common order for waste management. 

- The architecture of the waste management regimes is constructed from the relationships 
between the industrial, market and civic cités. 

- The domestic cité is mobilised as householders are increasingly asked to make waste 
sorting a part of their everyday activities; something that should be respected as a 
‘tradition’. 

In both waste management regimes there was a common assumption that actions should 
contribute to the higher common good of preserving the environment, representing a collective 
willingness; a collaboration between the green and civic cités. 
 
The industrial, market and civic cités dominate actors’ legitimacy for action. The pursuit of 
efficiency dominated the reasoning behind actors’ speech. Efficiency was related to cost, 
technical and environmental aspects, with cost being the foremost indicator of efficiency. 
Additionally, efficiency not only encompassed the efficiency of individual waste treatment 
options, but efficiency from a systems perspective. The market cité, identified through subjects 
and objects, related to completion. This was evident as the waste management regimes in 
England and France were deregulated, giving greater power to private sector actors. The civic cité 
is evident as municipal waste management is a public service. The responsibility for waste 
management is also coordinated through rules and institutions ultimately reflecting the collective 
will of society. The domestic and fame cités feature to a lesser extents, whilst the inspired cité did 
not feature during any interviews. 

8.2 THE INDUSTRIAL LOGIC OF LIFE CYCLE ASSESSMENT 

8.2.1 Life cycle assessment: An object embedded in the industrial cité 
The industrial cité is the reign of organisation, planning, efficiency, and resources that have to be 
employed in the best way possible; hence optimisation is always the legitimate basis for argument. 
LCA and CBA (analytical tools) act as intermediary objects, as a way to argue the validity of one 
option over another according to the industrial logic of the most efficient option. Within this 
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logic, the actors with the greatest worth are those experts that are able to prove the efficiency of 
the different options.  
 
How are claims of environmental efficiency justified? Heiskanen (2000b) argues that LCA is now 
the obligatory passage point in which to conceive the environmental impacts. The worth of 
actors’ arguments and claims concerning the environmental efficiency of waste management 
options must be qualified against the higher common principle of the industrial polity. The 
higher common principle is efficiency of beings, their performance, productivity, the capacity to ensure 
operations respond usefully to needs and the functioning of beings extends from the present into 
the future, thus allowing for the possibility of prediction (Boltanski and Thévenot 2006:204-205). 
 
One does not need to dig deep into the life cycle literature to see that LCA (and the quantitative 
application of LCT) is as an object belonging to the industrial cité. In terms of efficiency, LCA 
embodies the logic that the organisation of a system (a product, process, or activity) can be 
measured (which is the basis of evidence in the industrial cité). LCA is change oriented and various 
futures studies methodologies such as scenario methods can be built into the LCA process (see 
Weidema et al. (2004)) in order to account for inherent future uncertainty. Furthermore, 
consequential LCA aims to describe how environmentally relevant physical flows, to and from 
the technological system, will change in response to possible changes in life cycles (Ekvall and 
Weidema 2004). Thus, LCA assists the subjects in the regime reach the higher common principle 
and qualify the worth of their arguments and actions related to the higher common principle of 
efficiency.  
 
Paper VII identified the industrial cité as the most salient system of legitimacy actors used to 
legitimate their use of LCA. 

8.2.2 Life cycle assessment: A test embedded in the industrial cité 
Godard and Laurans (2004) note that industrial tests concerning environmental issues rely on a 
combination of science and specialised skills. The industrial cité is sympathetic to scientific and 
objective methodologies and measurement. Tests use indicators such as the rate of the use of 
natural resources and technical rates of efficiency (such as thermodynamic calculations. (Godard 
and Laurans 2004).  
 
Paper VIII illustrates that actors referred to LCA as a quantitative measurement for the efficiency 
of waste management technologies and systems. Actors used LCA as a test to measure the worth 
of objects in relation to the higher common principle of efficiency. LCA is perceived as a 
scientific rationalisation of choices, the replication of the scientific method – a standardised 
methodology, measurement and transparency – legitimating the worth of arguments and objects 
according to their environmental efficiency. 

8.2.3 Internal critique 
Paper VIII identified the justifications actors mobilised when defending their use, or not, of 
LCA. Actors also presented criticisms of LCA. These criticisms can be placed in the context of 
what Boltanski and Thévenot (1999) define as internal and external criticisms. Criticisms can be 
internal, where faults or flaws of the test are identified, but the underlying higher common 
principle of the test is not questioned.  
 
Paper VIII presents the internal critiques of LCT and LCA identified by English and French 
actors. These have been categorised as critiques relating to the subjectivity of LCA, temporal and 
spatial limitations of LCA, the application of LCA to waste management, and the articulation 
between LCT and LCA.  
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Paper III also highlights the difficulty of obtaining a positivistic justification when comparing 
waste management options through LCA, due to factors such as the excess of objectivity 
(Sarewitz 2004), the social construction of knowledge, and the presence of actors’ games within 
LCA projects. The notion that LCA is a perspective of a system (a perspective of reality) and that 
there is probably no objective truth regarding the methodological aspect of LCA is paramount. 
To move beyond such discussions, the academic literature and actors’ perspectives (Papers III 
and VIII) identify one of the main benefits of LCA is associated with learning; learning about 
environmental issues in general, and learning about the relationships within and among 
foreground and background systems (Tillman 2000; Wrisberg et al. 2002). 
 
Furthermore, akin to internal critiques, the limitations of LCA applied to waste management 
identified within the scientific community can also be found in the life cycle literature, 
synthesised in Table 12. 
 
I will not repeat these critiques in this thesis. However, several points not explored in these 
papers are worth mentioning: the influence of technological and organisation solutions on the 
environmental impacts of future systems, and the ability to measure the consequences of change 
to future systems. 

Influence of technological and organisation solutions  

With respect to temporality, one critique neither identified in Paper III, nor Paper VII, nor within 
the life cycle literature, concerns the potential dynamic of technical solutions and their relation to 
organisational solutions. The adoption of one technological solution over another has many 
consequences. Firstly, there is the possibility for this technology to be constantly improved and 
to reach a higher level of efficiency, from a cost, technical and environmental point of view. 
Secondly, actors organise their activities according to the characteristics of the adopted 
technology (i.e., the location of activities, types of secondary raw material streams and 
consequential types of products utilising recycled materials). It is pertinent to remember that 
deposit-refund systems for glass bottles are not environmentally efficient if bottling factories are 
distant from customers (compared to recycling); they are much more environmentally efficient if 
there is a neighbouring market. However, if there is a sorting centre situated in a developed 
recycling market, there is little chance to develop a deposit-refund scheme. 
 
Additionally, the notion of irreversibility might be called into consideration. In order to close 
material cycles and extend material cascades, recycling provides materials with more future 
possibilities than energy recovery; a less irreversible solution. According to the question of 
resource scarcity which is increasingly emphasised, it may not be so ‘irrational’ to favour material 
recycling as a preferred waste management option if at the present point in time this is not 
indicated by LCA. Decision-makers should be aware that solutions that are not economically or 
environmentally optimal now may potentially be viable in the future. The organisation of actors 
in agreement with this strategy can surely improve the current situation to find a more profitable 
solution to this question. As shown by Hourcade (1991) in the case of energy choices, due to 
investment irreversibility, improvement of knowledge related to the technical choice, 
development of several other economic activities related to the technical choice, ex post the 
chosen trajectory will show to be the best choice that could have been made. 
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Table 12. Life cycle limitations 

Aspect Limitation 
Temporal - LCA models are based on data from the recent past; hence traditional LCA 

provides a platform for identifying waste management strategies that best serve to 
solve the current needs society. Yet waste management policy influences large 
investments that will be used for decades, thus decisions can influence the 
technological trajectory of waste management. Society will no doubt change during 
this time. This is compounded by the fact that decision-makers often want 
prospective information about the environmental performance of future systems. 
(Ekvall 2009; Ekvall et al. 2007). 

 - LCA results can depend on some key aspects of surrounding systems, such as 
energy and material systems. Many LCAs use average data to model background 
systems. Not only is this an inaccurate representation of reality, the identified 
marginal systems will change over time. Hence, it is difficult to describe the dynamic 
structure of future background systems. (Ekvall 2009; Ekvall et al. 2007). 

 - Traditional LCA does not differentiate when emissions occur. This is particularly 
relevant when considering the time frame for emissions from landfills. (Ekvall et al. 
2007; Finnveden 2000). 

Territorial - Traditional LCA has no spatial differentiation of emission. Hence, LCA models do 
not give information that is adequate for informing the positioning of waste 
infrastructure. (Ekvall 2009; Ekvall et al. 2007). 

Normative - The value choices in LCI and LCIA may lead to controversy surrounding 
methodological issues such as allocation procedures and characterisation in LCIA. 
(Finnveden 2000). 

 - The weighting of any potential impacts involves ideological and ethical values which 
cannot be determined objectively. (Finnveden 2000). 

Modelling  - Emissions may involve a large number of chemical substances. LCA typically 
aggregates substances of the same type into sum parameters (such as polyaromatic 
hydrocarbons, volatile organic compounds, total organic compounds, etc.). Such an 
aggregation reduces the ability of LCA to model accurately the actual environmental 
impacts. (Ekvall 2009; Ekvall et al. 2007). 

 - Although LCA is an environmental systems analysis tool and results are limited to 
potential environmental impacts, not all the relevant environmental impacts may be 
considered (due to uncertainty and/or quality of inventory data and knowledge of 
impact pathways). Hence, conclusions are only limited to those included in the 
assessment. (Ekvall 2009; Ekvall et al. 2007; Finnveden 2000). 

Waste 
specific 

- LCA models are typically linear models of physical flows. Hence, typical LCA 
models cannot be used for identifying optimal reuse and recycling rates. (Ekvall 
2009; Ekvall et al. 2007). 

 - LCA models of waste management often assess the environmental burdens per kg 
or tonne of waste generated. This implies that the quantity of waste is unaffected by 
the management measures investigated. Whilst this may allow for an environmental 
comparison of different treatment options, such analysis does not address the 
influence of changes in waste quantities, which may not be a linear relationship. 
(Ekvall 2009; Ekvall et al. 2007). 

 - Traditional LCA models are static. Hence, they cannot give information as to the 
appropriate time for investment in waste management infrastructure. (Ekvall 2009; 
Ekvall et al. 2007). 
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Efficiency 

Whilst LCA is a holistic approach, its ability to assess the consequences of changes to a system 
remains limited. The consequences of a decision may be considered at different levels (Tomas 
Ekvall, 2010, Personal Communication). The first level would consist of considering the marginal 
effects of a decision on production; only considering effects of the decision on the supply side. 
The second level would be to consider the effects of a decision on the balance between supply 
and demand; a decision leads to an effect on marginal demand. The third level would be to 
consider the effect of a decision on the overall economy. For instance, if the decision is profitable 
there may be a stimulation of the overall economy, potentially resulting in an environmental 
impact. Fourth, a decision may lead to an effect on technological development. The decision to 
invest in a new technology may lead to the establishment of that technology, further investment 
and the establishment of a technological niche (thus, increasing the efficiency of this technology 
through learning curves). Lastly, there is the potential that knowledge gained from conducting an 
LCA may influence the knowledge and values of decision-makers, and thus inspire others to 
make similar investments. Ekvall (2010, Personal Communication) suggests consequential LCA 
barely goes beyond this first level and only partially reaches the second level for some key goods. 
 
Kemp (2011a:673) suggests tools such as LCA are “not very good” at coping with the dynamics 
of large-scale system level changes. As such, LCA may be a contributing factor to system lock-in. 
LCA assist in the optimisation of existing systems, increasing their efficiency. However, the 
trajectory of the system in terms of effectiveness cannot be assessed through LCA. As LCA 
measures systems in terms of a functional unit, the unit efficiency may be optimised, however the 
effectiveness of the systems is not questioned. Williams (2007) notes that second stage 
improvements (function innovation44) and third stage improvements (system innovation) to 
environmental efficiency have not currently been assessed from a life cycle perspective. 
 
Furthermore, LCA is a tool to determine the environmental efficiency of waste treatment 
options, but according to which kind of efficiency and whose definition of efficiency? Indeed, 
there is the likelihood that actors are not of the same accord concerning the definition of either 
efficiency or effectiveness.  
 
We can then view LCA in two perspectives. On the one hand, as a tool that is defining efficiency; 
through the LCA ‘black-box’ one will find what is more efficient. On the other hand, efficiency 
can be related to various actors’ positions and their objectives, and here LCA may aid in 
determining how to realise these objectives in the most efficient way. 

8.3 LIFE CYCLE THINKING IN THE CONTEXT OF COMPLEX SOCIETIES 
The JRC (2011) recommends the environmental information provided by LCA and LCT should 
be complemented with social, economic and legal aspects by means of complementary tools, 
such as Social LCA, cost-benefit analysis and life cycle costing; explicitly stating that LCA does 
not replace decisions but should only be used to support the decision-making process. Ekvall et 
al. (2007:994) also suggest that LCA should be complemented with other tools leading to “to 
better use of LCA in waste management, either by actually finding ways of improving the models, 
or by simply being more realistic about their capacity”. 
 
However, we should be aware that the notion of these tools and methodologies brings us back to 
the industrial cité, in that there still remains the attempt to measure and improve. LCT is therefore 
assumed to be an industrial concept. However, actors using LCA should be aware that there 

                                                 
44 Taking the underlying product/service function as the point of departure for an investigation into new and 
innovative ways to deliver functionality (Williams 2007) 



Life cycle assessment in waste management regimes │81 

 

 

might also be discussions with arguments that utilize LCA which do not enter into this industrial 
logic. 
 
LCA, as test of the environmental impact of waste technologies or arrangements of technologies 
in scenarios for integrated waste management systems (environmental efficiency), reflects the 
dominant industrial cité used in actors’ justification of their actions. However, LCA also interacts 
with the equilibrium of cités in which justifications in waste management regimes are legitimated.  

8.3.1 Interaction with the market cité 
In England, actors utilised the market cité when justifying the use of LCA to compare the 
environmental impact of private sector bids. This use of LCA is related to competition for waste 
contracts and government funding. In such a case, LCA was used as an object not only to achieve 
a higher state of environmental worth (the green cité), but also in the spirit of competition to gain 
market share and thus increase profits. 
 
Unlike in arguments in England, in France the use of LCA was linked to the market cité where 
actors denounced such an application as it was contributing to the higher common principle of 
competition. Although the market cité is a salient cité in waste management regimes, actors noted 
that the search for profit in a waste management regime should not be placed higher than the 
higher common order of the regime: protection of the environment. 
 
LCA also points to an inherent anachronism between the pursuit of the market cité and the green 
cité, which is reflected in friction between ‘design for the environment’ and ‘design for 
obsolescence’. 
 
Perceiving the use of LCA in the complex reality, afforded by Boltanski and Thévenot’s (2006) 
economies of worth, allows us to see the plural utility of LCA. Whilst it is an object embedded in 
the logic of industrial systems, the benefit of its use is subjective depending upon the system of 
legitimacy through which one perceives its application. 

8.3.2 Critiques emanating from the civic cité 
Further to internal criticism, criticism can also be external, in that the test can either be 
denounced by revealing the relevance of principles, objects or beings of other cités, or criticism 
can aim to substitute the test for one based in another cité. In addition to the internal critiques 
presented in section 8.2.3, actors interviewed in Paper VIII also directed criticisms toward LCA 
based in the civic cité. 
 
In England, the use of LCA faced several high level critiques when subjects and objects in the 
civic cité were revealed. This is perhaps best illustrated in Paper VII; when conducting LCA was a 
regulatory requirement as part of the BPEO in England. The House of Commons (2001) 
remarked that: 

Further, the determination of BPEO must not be allowed to become a technocratic process which 
takes place in isolation from other interested parties, the output of which is then used to steamroller 
a sceptical public into options which they dislike or distrust. (House of Commons 2001: Section 32) 

Additionally, the BPEO was defined as a “consultative-decision making process” (House of 
Commons 2001: Section 32). The higher common principle of this “consultative-decision making 
process” is the collective will, not only that of the public but a process that considers all 
interested parties. The principle of efficiency was not challenged, however LCA and the BPEO 
were seen to bypass the nature of objects embedded within the civic cité, i.e. formalities and 
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procedures. This was amplified by the fact that understanding LCAs and LCA results were 
beyond the capacity of non-experts. 
 
In France, external critique stemmed from the fact that an industrialist may perceive a common 
definition of waste management to include legitimate political relations of the ‘will of everyone’ 
rather than that of the legitimate political relations that favours the ‘general will’. Some actors 
were accused of using LCA not to achieve ‘general will’ of reducing the environmental impacts of 
production and consumption, but to achieve their individual will: 

There is eco-design today, but it is marginal. We also see how it's done and the industrial logic 
behind it. That is to say that there is a lot of eco-designs which are just made to optimize logistics, 
today it’s just focused on weight… I’m quite sceptical regarding LCA; I think [producers] don’t give 
a shit. What really matters is the selling price. So the advice… they just sit on it [meaning they don't 
even look at it]. (FL2) 

Furthermore, Dalhammer notes that the purpose of LCT in the context of waste policy is to 
“achieve continuous improvement in the environmental life cycle performance of products and 
services.” (Dalhammer 2007:57). LCT was introduced as a qualification for the waste hierarchy 
(section 7.1.1) to afford member states, and industry, flexibility in their application of the waste 
hierarchy, whilst at the same time appeasing MEPs who wanted the waste hierarchy to be a 
salient element of European waste policy. 
 
The legitimacy of LCT as a process within the civic cité relates to the uncertainty surrounding the 
LCT concept. During the negotiation of the WFD, the Rapporteur in the European Parliament, 
Caroline Jackson, was critical of the European Commission’s proposal. Jackson noted the failure 
to provide key definitions; “There is no description or definition of it in any document” 
(EurActive 2006). Consequentially, Jackson questioned the implementation of such a test; how 
rigorous a clearance/approval would have to be and if a case-by-case derogation would be 
required (European Parliament 2006). Indeed, in the European Parliament’s first reading of the 
WFD, the justification given for including LCA was that “derogations from the hierarchy should 
be case-by-case, where evidence of gains is unequivocal…” (European Parliament 2006:14). 
However, LCT was favoured over LCA, as LCA was deemed to be too bureaucratic and costly. 
Additionally, it has been suggested that the unclear practicalities of transposing and implementing 
LCT may lead to member states being “ forced to defend their “life-cycle thinking” in the 
European courts if challenged” (ENDS Europe 2008). Furthermore, the European 
Environmental Bureau has suggested “The failure to provide a solid definition of LCT to 
member states will inevitably create an enforceability deficit during transposition” (EEB 2012:12). 

8.4 QUALIFICATION OF THE WASTE HIERARCHY 
The role of LCT in the WFD offers a prime example of a principle subjected to a test of 
legitimacy. Paper IV highlights the qualification of the waste hierarchy through the test of LCA. 
This qualification can have one of three results: 

- The confirmation of the principle as a relevant principle for waste management 
- A modification of the interpretation of the principle or the evolution/refinement of the 

principle itself, giving it greater depth and comprehension 
- The rejection of the principle and its replacement by another 

This issue is also related to the use of LCT and the ambiguity of LCT as a concept to weaken the 
closed loop convention, or reinforce it. Actors may not have the same objective behind their use 
of LCT. I then see two different positions; LCT as a concept in order to use LCA to improve the 
robustness of the convention based on closed material cycles (hierarchy being part of this 
convention), or LCT as a way to substitute this convention with another one (LCT belonging to 
the myth of being able to measure and assess everything before acting). 
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8.4.1 To reinforce 
On the one hand, LCA makes it possible to reinforce the convention based on closed material 
cycles, by allowing actors to show, from an industrial perspective, that it is more environmentally 
efficient to closed material cycles. On the municipal waste stream, one actor noted:  

We've never done a life cycle analysis that has come out strongly negative regarding the waste 
hierarchy. Every time we do it, it comes out that the more waste you put in reuse, the more you put 
in recycling and composting, it's always going to be slightly better in terms of the overall impact 
from studies we've done. (Actor EN2) 

Both English and French actors suggested that whilst the hierarchy was a beneficial rule of 
thumb for structuring waste management activities (in terms of their environmental impact and 
its ease of communication), its lack of detail led to uncertainty regarding its applicability to 
individual waste streams in specific situations: 

We are pretty supportive; the waste hierarchy must be right, it must be a good idea ... I suppose 
having said that we recognise there will be occasions where you will have to deviate from the 
hierarchy when life cycle analysis suggests. We're conscious that it's easy, at the European level, to 
say waste hierarchy is the starting point and deviation via life cycle analysis may be allowed. But in 
practice that can lead to very complex debates at member state level or around the technologies. 
(Actor EN2) 

Therefore, the application of LCA seems to reinforce the convention based on closed material 
cycles and waste hierarchy at the scale of the municipal waste stream.  

8.4.2 To modify 
On the other hand, actors have shown that it is possible to show that this convention and the 
waste hierarchy is not appropriate in certain contexts and should be modified. Industry, by 
introducing the need for LCT, tries to question this convention and to weaken it, with the test of 
a case-by-case rationality through LCA. The application of LCA to individual streams must be 
done on a case-by-case basis to determine if LCA reinforces the convention based on closed 
material cycles of the waste hierarchy. Paper I shows that for the case of plastic waste, the 
assumptions of LCA can become a determining factor when determining the position of 
treatment options within the waste hierarchy. 
 
LCA can be a way to critique the convention based on closed material cycles and waste hierarchy 
by providing ‘scientific’ evidence that following the convention is not the most rational course of 
action from the perspective of environmental efficiency, as illustrated in Paper I (i.e., the 
preference for energy recovery of non-homogenous contaminated mixed waste plastic streams).  
 
The path for convention change most plausible in this case is to translate the new convention in 
terms of the old convention. We may already be seeing the refinement of the waste hierarchy 
which provides more depth for actors. For instance, section 7.1.3 discussed the possibility of the 
waste hierarchy as a conventional principle in the UK. We could also read DEFRA’s guidance of 
the application of the waste hierarchy in a different way. The LCA evidence base has led to a 
differentiation of the relative salience of options with respect to waste streams. This could 
indicate that LCT may lead to a modification of the waste hierarchy. 

8.4.3 To reject 
Alternatively, the convention based on closed material cycles could be rejected entirely and 
replaced by a new convention. In this situation LCT may be an intention which is trying to 
substitute the convention based on closed material cycles and the waste hierarchy. Dalhammer 
(2007) suggests that the introduction of life cycle methodologies is an attempt to get rid of the 
waste hierarchy, thereby starting a deregulation process in the waste field. Indeed, whilst LCT 
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affords flexibility to the application of the waste hierarchy, the lack of guidance for the 
application of LCT at the European level may be at odds with the EU intention to harmonise 
waste management regimes. 
 
If actors recognise the superiority of LCT over the waste hierarchy, the path for convention 
change most plausible in this situation would be the collective agreement to move from the waste 
hierarchy to LCT. Indeed, in section 7.2 we saw the learning loops experienced by actors working 
with LCA. Change in the beliefs of actors may lead to the questioning and destabilising of 
existing conventions and lead to a new collective agreement. 
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9. PERSPECTIVES FOR LIFE CYCLE THINKING 

art three has presented some of the results of Papers II, III, VI, VII and VIII related to 
the waste hierarchy and LCT. It is now pertinent to discuss the outcomes of these papers 
in the context of possibilities for a more socially coherent application of LCT in waste 

management regimes. 

9.1 LIFE CYCLE THINKING AND REFLEXIVE GOVERNANCE 
Vagt et al. (2008) note two primary reasons for the change in the role of science in society. 
Firstly, the possibility to take large amounts of data, to use this data in the modelling of complex 
issues, and to theoretically analyse problems on basic and holistic levels (Gooding (2003) in Vagt 
et al. (2008)). Secondly, the evolution of the expectations of society with respect to science has 
changed (Vagt et al. 2008). Here, Turner (2001 in Vagt et al. (2008)) notes that the increased 
complexity of science, and the increased expectations of both policy and society, have led to the 
exportation of uncertainties and ambiguities of science in society. 
 
We can also see another reason for the changing role of science in society. Science has lost its 
claim of being absolutely factual and neutral. Ravetz (1999:648) notes that “The previous belief 
that scientists should and could provide certain, objective factual information for decision-makers 
is now being increasingly recognised as simplistic and immature.” In relation to LCA, Papers III 
and VIII illustrate that fact. Even though one can enter into infinite models and calculations, the 
perceived bias of these models is criticised, which perhaps should always be the case. In the case 
of waste management, where science is relevant and close to policy making, there are many actors 
involved in the path from science to society. Knowledge is produced, communicated, applied and 
translated by a gamut of regime actors (scientists, researchers, policy makers, waste managers, 
industry groups, citizen groups, etc.) 
 
Placing LCA in the midst of this changing role of science in society, Vagt et al. (2008) highlight 
several functions of knowledge that can be found in reflexive decision processes: 1) the heuristic 
function of questions, 2) scoping information needs, 3) decisions for weighting and aggregating 
LCA-data, 4) participation and political discourses as a methodological approach, 5) 
institutionalisation of reflexivity processes, 5) and deliberation as an element for legitimation of 
results. Participation and political discourses as a methodological approach, and deliberation as an 
element for legitimation of results are of most relevance to the discussion presented in this thesis. 
 
Vagt et al. (2008) note, that as a response to the top-down policy prescriptive mode of 
governance, the growing reflexivity of governance has been illustrated by a number of examples 
where ‘governing by decision’ (through participation and participation techniques) has been 
considered as a strategic response to take into account both the complexity of political decision 
situations and to provide a greater legitimacy to decisions. However, Vagt et al. (2008:14) note 
participative approaches (such as consumer conferences, focus groups, future conferences, 
televoting, mediations, citizen conferences) have seldom been linked to LCA tools. 
 
Furthermore, Vagt et al. (2008) also discuss the legitimacy of life cycle knowledge. The authors 
note that reflexive governance can broaden and deepen debates, thereby strengthening 
discussions. However, this reduces the speed of deliberation. Quoting Scott and Trubek (2002:6) 
they reiterate that “deliberation serves both to improve problem solving capabilities and possibly 

P
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provide some degree of democratic legitimation”. Vagt et al. (2008) suggest the rationalisation of 
policy making by applying LCT and LCA tools should be primarily process-oriented. They 
suggest a new form of governance for LCT and LCA tools that should include: 

- “to ask and agree the appropriate questions, perhaps also diverging ones between actors; 
- to clarify the scope of information needed and in this context also to clarify the 

sustainability approach used as the reference basis; 
- to agree the diverse levels of aggregations and weightings between actors; 
- to organise discussions of results of application of LCA tools and to strengthening 

participations of actors; 
- to institutionalise LCT and concerned actors; 
- to accept deliberation.” (Vagt et al. 2008:14) 

Aspects related to participative democracy and capability are reminiscent of Buclet’s (2011b) 
recent work, highlighted in Paper V, on the increasing number of diverse local development 
initiatives which attempt to break from the predominant economic system. Buclet (2011b) argues 
that despite the obvious disparity of these initiatives, they largely rest on three relatively similar 
principles: 

- Capability: increasing capability/autonomy contextualised by disparate local contexts 
- Proximity: in the form of physical proximity and enrolment in a territorial logic; 

organisational proximity and institutional proximity  
- Participatory democracy  

Buclet (2011b) suggests that these principles are laying the foundation for a new conventional 
regime, more adjusted to the goals of sustainable development and characterised by the refusal of 
market dominance in favour of reciprocity. 

9.2 POLICY PRESCRIPTIONS FOR A SOCIALLY COHERENT LIFE CYCLE 

THINKING 
Definitions have been a key source of discontent in European waste policy. We only need to look 
back to the uncertainty that the definitions of energy recovery and disposal have caused at the 
EU level and the cases that have been brought before the European Court of Justice (see Sander 
et al. (2004)). The lack of definition of LCT has been highlighted by Dalhammer (2007) and 
Cliquot (2008). Dalhammer (2007) suggests this lack of definition at the European level leaves 
the still to be established and sometimes controversial concept open to interpretation. Cliquot 
(2008) echoes these comments, noting that the concept of LCT, in the context of EU policy, 
stands in need of a formal definition and is open to interpretation and misuse. 
 
Without being policy prescriptive, how can we envisage a more prescriptive concept of LCT in 
terms of a process-oriented rationalisation whilst still maintaining aspects of reflexive 
governance? If the objective is to make LCT stand the test of time, can there be several common 
factors that are not prescriptive in terms of content but prescriptive in terms of process? How 
can we envisage a more socially coherent role of LCT in waste management, one that reflects the 
salient systems of legitimacy of waste management regimes?  
 
Returning to the analytical framework presented in Chapter 5, Boltanski and Thévenot 
(1999:374) note that when radical criticism contests the higher common principle in which the 
decision is based, then the “dispute transforms itself into a competition between two different 
reality tests”. There are two ways in which to end such a dispute, to revert to only one test, or to 
reach an agreement and compromise between two cités (Boltanski and Thévenot 1999). In the 
case of compromise, actors maintain a tendency to choose to act toward the common good by 
maintaining the presence of beings relevant in other worlds (Boltanski and Thévenot 1999). 
Therefore we could imagine the need for LCT to evolve to accept such compromise. 
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If LCT is to be a more socially coherent concept in waste management regimes, one should 
recognise that one cannot legitimate ones actions solely on industrial reasoning. The importance 
of understanding external critiques of LCA is that no regime is based on one cité, but on an 
equilibrium between the cités. One should see all the cités that make up the architecture of the 
regime being defended by several actors, giving the possibility for actors to discuss the 
equilibrium of arguments coming from these several cités. However, we should always be aware 
that LCA is an object in the industrial cité. Therefore when actors discuss and further positions 
through LCA they accept to enter into the industrial arena. 
 
Thus, a pertinent question would be; how could LCT be used in order to improve the efficiency 
of waste management systems, but also influence actors’ behaviour in a more equilibrated way? 
The following subsections discuss how these cités may be better represented in LCT in order for 
the concept to reflect the architecture of regime legitimacy. 

9.2.1 Civic cité 
Paper III suggests that the application of LCA in the field of waste management is primarily 
comparative; comparing the potential environmental impacts of alternative end-of-life treatment 
options for heterogeneous and homogenous waste streams. This is a definitive application 
(Heiskanen 1999), in which LCA is expected to solve these environmental controversies by 
providing unequivocal solutions justified through objective data. 
 
However, Ekvall et al. (2007:995) note that “If we have to wait for clear-cut and indisputable 
results from science, we may have to wait forever. If decisions are going to be made, they need to 
be made on a less than perfect basis.” Additionally, this thesis points to the inherent subjectivity 
and even futility of pursuing scientific/technical quantitative answers for complex societal 
questions, whose complexity is accentuated further as one descends in territorial scale, as at this 
level there is a greater interplay of actors. 
 
In order to achieve the higher common principle of the civic polity (the collective will) 
democracy has been a key tool in Western European countries. If we follow the call of Vagt et al. 
(2008) and Buclet (2011a) to provide opportunities for participative democracy (a form of 
democracy operating more at the local level) we may envisage different knowledge outcomes 
from LCT. If LCT is envisaged in the context of participative democracy, at least the process can 
recognise that knowledge produced has its limitations, such a societal acceptance may reify the 
notion that we can act on incomplete knowledge, which may not happen if the process has not 
been participative. 
 
In the case of waste management, it is important that the application of LCA in the decision-
making process should respect the civic nature of these decisions. If LCA information is to be 
included in such decision-making processes the legitimacy of the information may have a greater 
worth if it is designed with the involvement of civic subjects and also understood by these 
subjects. Paper VIII highlights attempts which have been made to integrate aspects of 
participative democracy by applying LCA in consultative decision-making processes (see Sinclair 
et al. (2010)). Additionally, regarding the will of the individual and the general will, the 
transparency of the LCA process by following the review process (as established by ISO (2006)) 
or through consultative decision-making processes may mitigate claims of bias. 
 
As highlighted in Paper III, as long as there are different actors with different objectives in the 
LCA process, the subjectivity of LCA results may always be questions. However, a participative 
process may allow the measurement of the value of worth of civic subjects’ claims. 
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9.2.2 Industrial and market cités 
We should not forget that the initial intention of the European Economic and Social Committee 
of the European Commission, in relation to the WFD, was that of “introducing the concept of 
life cycles into waste policy in such a way as to ensure that its potential contribution to reducing 
the environmental impact of the utilisation of resources is taken into account” (European 
Commission 2006:56).  
 
If the transition to sustainable waste management is to mitigate negative externalities of the 
transition itself, the ‘angle of repose’ of policy instruments passed down at the European level 
may need to be coordinated with the conventions coordinating waste management contracts. In 
Paper VIII, private sector actors expressed a will to limit their liability with respect to changing 
institutions and principles. Business and technological cycles have certain stability. For instance, 
in the UK, waste management contracts for integrated services tend to be lengthy (up to 26 
years) to provide security to the delivery of public services and to cover the private sector’s 
investments in assets (DEFRA 2006). This system is self-reinforcing as the structure of such 
long-term contracts makes changes problematic due to the interconnected nature of contracts of 
services and the joint use of sites (DEFRA 2006).  
 
In terms of justifying the efficiency of waste management systems through LCT, one could make 
the argument through the industrial cité that industrial cycles should be respected in order to 
reach an optimum for investment cycles and also environmental impact.  
 
How can industrial cycles be integrated into LCT? LCA could reflect the mutual understanding 
of a set of pre-conditions that are required for change to be ‘sustainable’. Here, consequential 
LCA is important. If one is to relocate waste material from waste-to-energy facilities to material 
recycling processes, LCA should reflect this decision. The decision to favour recycling over 
waste-to-energy should also include the consequences of the decision; the introduction of the 
marginal new waste stream into to waste-to- energy facilities that would be used to fill incinerator 
capacity, whilst maintaining recycling as the preferred technological trajectory. Furthermore, the 
environmental impact of the requirement for capital goods for collection and transport (see 
(Brogaard and Christensen 2012)), and potentially treatment infrastructure, could also be included 
in such an analysis. 
 
For the service providers of environmental utilities, there may even be a conflict between the 
market and industrial cités. Environmental service providers may be able to deliver optimal 
configurations in terms of technologies and logistical organisation of the collection and (pre) 
treatment. However, these services must be able to survive the test of the market.  
 
Additionally, the justifications of actions based in the market cité as reified by the free trade 
convention45 may lack coherence with the higher common principles of efficiency and collective 
will operating at a local level. Justifications based in the market cité seem to offer the possibility 
of throwing caution to the wind as local stakeholders have little visibility or traceability of what 
happens to the materials collected for recycling within their territorial boundaries. 
 
If we want to extend conventions to include material cycles at the local level, this may be in 
friction with the free trade convention. This creates uncertainty for service providers when 
fulfilling their role. 
  

                                                 
45 The European common market and trade of recyclable material 
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9.2.3 Future directions for life cycle thinking 
From the discussion above, we can summarise by perceiving LCT as more of a process oriented 
concept than outcome oriented. While EU institutional bodies chose to avoid, rightly, the risk of 
appeals at the ECJ by not defining LCT, they omitted the need to be more prescriptive, at least 
for the key constituents of the process for it to be balanced in the light of the dominant and 
equitable interplay of actors. 
 
This thesis offers pointers through the MLP, and the pragmatic turn as to what should be the key 
components of the process. Additionally these means-based criteria in themselves offer some 
indication that the highest socio-environmental utility would be pursued. LCT as opposed to 
LCA is not a comparative quantitative scientific evaluation, but more in a multi-stakeholder 
evaluation process akin to Environmental Impact Assessments (EIAs). 
 
Therefore, what could be the use of LCT in order to improve the sustainability of waste 
management systems and to facilitate actors to alter their behaviour in a more equilibrated way? 
We don't know exactly what direction may be taken, but there are at least two possibilities. 
 
One of the ways LCT could evolve is to take into consideration the complexity of society, one 
that represents what is possible within society with the aspirations of actors constrained by 
several tests; to address external criticisms by modifying the tests within the LCT concept or to 
include tests and parameters emanating from other cités. This would be an acknowledgement that 
LCT should not ignore the arguments and controversies emanating from the civic cité, but include 
them into the concept. Indeed, we can see the aspects of LCA that need to be strengthened when 
LCA is used in these contexts in order to avoid or mitigate external critique. This highlights the 
characteristics of the tools/instruments/methodologies which can be utilised to complement and 
complete the LCA process. 
 
Another possibility is to consider that each cité does not have to be taken into account in the 
same mode. First of all, the fact of knowing that there might be other arguments, based on other 
cités, is helpful in order to question the hypotheses of LCT and to build them. Hypotheses might 
then also be built according to criteria not dealing with efficiency but with other criteria 
important for society. Hence, in order to move toward a more socially coherent perspective of 
LCT, the dialogue with other cités which forms the basis of legitimacies in the regime, if based on 
equality, might be oriented towards the further search of tests. Tests for the market cité are 
obvious: standard tests related to profitability and return on investment, for environmentally 
efficient waste management technologies. Tests for the civic cité related to the general will, for 
instance voting. Keeping in mind the ideas highlighted above, the technological trajectory may be 
more legitimate in this mode if left to a democratic process. Indeed, this may be difficult to 
admit, the fact that tests should be of another nature than tools. 
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10. LIFE CYCLE ASSESSMENT AND INNOVATION 

aper IV highlights that transitions require both system improvements and system 
innovations. LCA is currently most commonly used in the context of system 
improvement; improving the incumbent technological trajectory via the eco-innovation of 

processes. Yet few studies have investigated LCA or LCT in the context of system innovation; 
the influence on both the technical and institutional change leading to a new trajectory of 
development.  

10.1 SYSTEM IMPROVEMENT 
Paper III showed that the application of LCA as a tool to compare waste management systems 
was the dominant form of application. Waste treatment options, or systems, are compared to 
definitively identify be best option in terms of a reduction in environmental impact. 
 
As noted in section 5.3.1, socio-technical regimes contain heuristics that tend to favour 
incremental innovations along specific trajectories. The application of LCA as a tool to compare 
waste management systems can be considered as such a heuristic adopted by LCA practitioners. 
This is in keeping with what Dosi (1982) refers to as the normal problem solving pattern that 
forms a part of the technological paradigm. 
 
However, during interviews undertaken in the context of Papers VII and VIII, the application of 
LCA as a tool to pursue a normative goal was identified. One interview noted the following:  

…plastics recycling was not wide spread. There was no market pull, so people didn't want recycled 
plastic. There was no infrastructure to clean plastics. There was no infrastructure to collect it. … 
The LCA evidence was telling us that mechanical plastic recycling wasn't a great idea. … 

we were able to identify why: it was due to hot washing, contamination (BOD and COD) and the 
substitution rate for virgin plastic. …  

Our programme of work over the following 2-3 years looked at ways that we could improve the 
plastic recycling process.  

We repeated the LCA work ourselves … Through the improvements that we made in the 
technology and the substitution rates, there were now net environmental benefits and mechanical 
recycling had gone from being not fantastic to actually being the best of the options compared to 
energy recovery and landfill. (Actor EN5) 

In this example, moving up the waste hierarchy constitutes a normative goal. It could have been 
just as rational to not pursue this trajectory due to the fact that LCA was indicating that 
mechanical recycling was not the preferred environmental option. It shows a change in the 
heuristics of how actors are applying LCA. 
 
In the context of transition management, the waste hierarchy can be seen to represent an interim 
goal. Interim goals are derived from long-term goals which contain qualitative as well as semi-
quantitative measures (Rotmans et al. 2001), such as the ‘sustainable use of natural resources’. 
Furthermore, in the UK, the waste hierarchy is portrayed as a principle “that provides a simple 
yet robust framework for strategy development and tends to result in Strategies that are well 
aligned with political and community aspirations. … the hierarchy should be used to determine 
what action should be taken in terms of targeting different waste streams or materials for 

P



94│Chapter 10 

 

minimisation, reuse, recycling or further recovery, as opposed to being a mechanistic, inflexible 
‘rule’” (Eunomia Research and The Open University 2004:8). 
 
In terms of system improvement, this example identifies the potential use of LCA as a tool in the 
‘eco-design’ of niche secondary raw material (SRM) supply chains. Using LCA to identify ‘hot 
spots’ of environmental impact in SRM supply chains, may allow for the identification of changes 
required in order for recycling to be the environmentally preferable technological trajectory. The 
knowledge produced by LCA allows one to identify the potential environmental consequences of 
a decision. Thus, LCA may be used to identify system requirements necessary for prevention, re-
use or recycling to become the preferred technological trajectory. 

10.2 SYSTEM INNOVATION 
System innovations are large-scale transformations in the way social functions are fulfilled (Geels 
2004a). Indeed, Kemp and Loorbach (2003) identify industrial ecology as a system innovation. 
Buclet (2011b:163) highlights that the “ultimate utopia” of industrial ecology is the achievement 
of fully closed material and energy flows. Among the main modes of inherent action in industrial 
ecology is the search for synergies between actors as a means of reducing the environmental 
impact of human activities (Buclet 2011c). These synergies presuppose that forms of cooperation 
between companies and local authorities occur within a non a priori determinable geographical 
boundary (Buclet 2011b). The interest of industrial ecology is then to create interactions between 
actors who are geographically close, but do not always have the opportunity to interaction due to 
a lack of common interest (Buclet 2011b). This should lead us to think about the application of 
the practices and principles incited by industrial ecology at the territorial scale. However, it 
should be noted that whilst industrial ecology offers an analytical framework and normative 
utopic future vision, traditional studies of industrial ecology have been less concerned with the 
process and organisation of change required for this future. Likewise, LCA is concerned with 
identifying the potential environmental impacts of system improvement, but not the 
establishment of such change. 
 
What could be an appropriate territorial level to apply the principles incited by industrial ecology 
which provides actors with a coherent guidance to facilitate coordination? 
 
To answer this question is beyond the scope of this thesis. However, Buclet (2011c) provides 
some insights worth discussing. Buclet (2011b:223) draws upon Nahrath and Varone’s (2007) 
analysis of public policy which makes the distinction between sectorial space, institutional 
territory and functional space. Sectorial space relates to areas of public policy where sectors can 
structure their own coherent geographical territory (Buclet 2011b). For example, waste 
management is a sector which defines space through waste management infrastructure, such as 
sorting centres, waste-to-energy infrastructure, and disposal sites. Institutional territory is a space 
of public action that is inscribed in geographical reality, albeit based on the geographical 
boundaries that are generally fixed in an arbitrary manner (Buclet 2011b). For example, in France 
this space if defined by départements, in the UK it is defined by the non-metropolitan, metropolitan 
and unitary authorities. Functional space is defined as “a field which constructs a collective 
problem to solve, politically recognized as such [...] by various public and private actors. Thus, it 
represents the social or geographical perimeter that is accepted as relevant for managing said 
problem” (Nahrath and Varone 2007:237). Although the function space is not an a priori 
geographical space, it may be (Buclet 2011bc). The functional space often emerges as the result of 
an inadequate sectorial space and/or institutional territory that have troubles solving recurring 
problems (Buclet 2011b). Moreover, legitimacy cannot be built without reducing the legitimacy of 
the incumbent articulation of territoriality (Buclet 2011b). 
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LCA and other systems analysis tools may help in defining a functional space for waste 
management. Firstly, the use of material flow analysis (MFA) could be of interest as it may be 
able to define the geography of the ‘watershed’ of waste flows. Taking territorial metabolisms 
into consideration, LCA could then be used to identify system improvements in order to close 
territorial material cycles. The more quantitative detail that can be provided at the level of the 
territory (in terms of assessment), may allow LCA to help to define the notion of the territory. A 
greater evidence base and knowledge of this watershed may provide greater legitimacy (in the 
industrial cité) for argumentation for the move to close material cycles at the level of the territory, 
 
However, Höjer et al. (2008) note the difficulty of obtaining relevant information needed for 
LCA when changes occur to both background and foreground systems. In this case, LCA should 
not be used to definitively compare two future scenarios. Rather, in the context of transition 
paths, LCA may be used to identify what could happen in terms of innovation in one direction or 
another regarding the evolution of the configuration of different technologies. 
 
The role of LCA could be to understand the margins of progress of the several options presented 
(two or more technological trajectories). In terms of trajectories, this is interesting because even 
though results may not be steady, at least one could see the strong or weak possibilities for the 
margin of increasing the environmental efficiency of technologies. It may allow an orientation of 
the possibilities for niche innovations. We could imagine greater possibilities for immature niche 
recycling technologies compared to mature waste-to-energy alternatives, thus, potentially giving a 
new legitimacy to use LCA in this sense.  
 
LCT may be the medium that creates the possibility for several visions to have a common 
language between actors with different objectives and different views. We should try to 
understand how to act in order to improve the situation for the future and LCT is relevant for 
this. This was the assumption at the beginning, but we saw there were many problems related to 
the uncertainties, and subjectivity when used in a comparative application. Even though issues 
surrounding subjectivity are still present, in this context the purpose of LCT is to assist in 
building an alternative vision for the future. 
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11. REVISITING THE RESEARCH DESIGN 

rom the outset I decided to look at the national level because there was the assumption and 
observation, from Paper II, that the European Commission is trying to build a convention 
around the waste hierarchy. However, there was little harmonisation to this approach and 

strong differences as to the interpretation of this principle at the member state level. 
 
From these observations it was assumed the waste hierarchy was not a conventional principle 
operating at the European level. At the European scale it is still only an intention. Hence, the 
focus shifted to the national and local levels. Papers VII and VIII attempted to understand how 
the waste hierarchy and LCT were perceived and implemented at these levels. 
 
The strong coherence between the positions of the different actors within waste management 
regimes, as illustrated in Paper VIII, gives relevance to the study of LCT at the national level. 
This question of scale was pursued through the interviews in Papers VII and VIII. According to 
the results from these papers this is just a first insight of what we are able to understand about 
the articulation of actors’ application of LCT. One can see (at least with 20 interviews – although 
it is not enough for a representation, it is a significant amount of work) that whilst the national 
and territorial applications of LCT in England and France were markedly diverse, within each 
country there appeared to be a relatively harmonised position of applying LCT. 
 
In order to identify and analyse the justifications and legitimacy of LCT, LCA and the waste 
hierarchy, one is required to ‘follow the actors’ that are involved in their application. For large 
scale, multi-level subjects such as waste management, with many thousands of actors involved, 
we are faced with numerous practical problems. Whilst this thesis provided rich material from the 
actors interviewed – rich enough for this thesis – it is not rich enough to be a basis for the 
analysis of all waste management principles or to be able to come to a representative reflection of 
their status as conventions or intentions and their respective salience. I would have liked to go 
further in such analysis, to be more comprehensive, however time did not allow. It is perhaps a 
subject for further research. Yet this thesis has hopefully shown the potency of approaching the 
study of waste management from the perspective of conventional regimes. 
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12. THE CREATION OF JOINT VISIONS FOR THE FUTURE: 
BACKCASTING FROM PRINCIPLES OF COORDINATION 

he majority of transitions research tends to favour historical descriptive approaches 
(Genus and Coles 2008; Markard and Truffer 2008). Therefore, it is pertinent to propose 
a means of constructing a prospective way of incorporating the analytical framework 

outlined in this thesis. This proposal (not a methodology) relates to the fact that, between the 
MLP and the economics of conventions, we need a better comprehension of how conventions 
and principles and LCT can be integrated. 
 
Scenarios are a common concept used when thinking about the future. Börjeson et al. (2006) 
suggest a typology of scenarios based on the way a user may want to pose questions about the 
future: predictive, explorative and normative scenarios. 
 
Predictive scenarios attempt to answer the question: What will happen? Explorative scenarios 
attempt to answer the question: What can happen? Normative scenarios attempt to answer the 
question: How can a specific target be reached? 
 
Normative scenarios can either be preserving scenarios, which attempt to answer the question: How 
can targets be reached, by adjustments to the current situation?, or transforming scenarios, which 
attempt to answer the question: How can the target be reached, when the prevailing structure 
blocks necessary changes? (Börjeson et al. 2006:728) 

12.1 BACKCASTING AND TRANSITIONS 
Kemp and Loorbach (2006) suggest that backcasting, setting short-term goals and long-term 
goals based on long-term normative sustainability visions is one of the key elements of transition 
management. 
 
Schot and Geels (2008:542) suggest that transition management “actively aims to influence the 
regime using niche experiences and alternative visions to influence the cognitive frames of regime 
actors”. Grin (2006) also highlights the transformative power of influencing cognitive frames in 
reflexive governance. Additionally, Mulder (2007) suggests that backcasting for transitions can 
help to create shared visions which act as technological guideposts. 
 
Backcasting is noted as a methodology within the category of normative transforming scenarios 
(Börjeson et al. 2006). Backcasting is an explicitly normative method concerned with how 
desirable futures can be obtained (Robinson 1990). It involves working backwards from a 
desirable future end-point, to the present, to determine the physical feasibility of that future and 
the policy measures that would be required to achieve that future (Robinson 1990). Dreborg 
(1996) suggests that backcasting is typically applied to long-term complex issues that involve 
many societal aspects as well as technical innovations and change. Börjeson et al. (2006:729) 
suggest that backcasting studies typically result in a “number of target-fulfilling images of the 
future, which present a solution to a societal problem, together with a discussion of what changes 
would be needed in order to reach the images.” 
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Höjer et al. (2011) highlight four approaches to backcasting: 

- Participatory backcasting: placing emphasis on the participatory approaches which allows 
for the improvement of scenarios and for participants to influence the scenarios. 

- Path-oriented backcasting: emphasising pathways to images of the future.  
- Backcasting from principles: emphasising overarching long-term principles as a basis for 

decision making46. Rather than visions, these principles are used to guide decision making 
and lead to adaptive planning. 

- Target-oriented backcasting: emphasising targets and descriptions of target fulfilment.  
 
Höjer et al. (2011) suggest that the purpose behind these different approaches to backcasting can 
be difficult to combine, especially in the case of participatory and target-oriented approaches. 
 
Participation and learning are also highlighted as key elements of transition management (Kemp 
and Loorbach 2006). However, Hendricks (2009) remarks how the democratic dimensions have 
“curiously escaped consideration” in discussion on facilitating transitions toward sustainability. 
This is especially poignant as sustainability is a dynamic goal that is constantly redefined by 
changing societal values (Hendriks 2009). Furthermore, Voß et al. (2009) suggest that in practice, 
transition management: 

- Promotes technological niches with commercial potential on the world market, rather 
than the proposed transition toward sustainable patterns of production and consumption 

- Is dominated by incumbent regime actors with vested interests, rather than the proposed 
visionary regime actors and innovative newcomers 

12.2 PARTICIPATORY BACKCASTING FROM PRINCIPLES 

12.2.1 Sustainability principles 
Robèrt et al. (2010) suggest backcasting from a set of basic conditions, sustainability principles, 
designed to define what is required in order to preserve the socio-ecological system. Robèrt et al. 
(2010:39) suggest that in a sustainable society “nature is not subject to systematically increasing… 

1… concentrations of substances extracted from the Earth’s crust; 
2… concentrations of substances produced by society 
3… degradation by physical means 
and, in that society… 
4… people are not subject to conditions that systematically undermine their capacity to meet 
their needs.” 

These ‘sustainability principles’, grounded in scientific knowledge, have been identified as basic 
conditions for the successful continuation of our socio-ecological system (Robèrt et al. 2010) 
 
These sustainability principles remind us that the principles of thermodynamics are ruthless. 
However, how could we imagine the backcasting from principles, that not only treat scientific 
principles, but principles of social coordination? How could we imagine the participatory 
backcasting of a waste management regime from conventional principles which explicitly treats 
the cités that gives legitimacy to the regime? 
  

                                                 
46 Advocated by The Natural Step  
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12.2.2 Principles of coordination and a participatory approach 
Buclet et al. (2002) developed three normative scenarios based on 1) the prevailing subsidiarity at 
a national level, 2) emphasising overcoming barriers to free trade through the harmonisation of 
European definitions and standards, and 3) a utopian vision of a dematerialised economy, 
providing space for the prevention of waste through a deep reorganisation of economic and 
commercial activities. These scenarios can be characterised as preserving scenarios, as they 
explore the achievement of normative goals through investigating the influence of changes to 
conventional principles and the dynamics that may result from their changing salience. 
 
A participative approach to backcasting from conventional principles could be interesting. A 
participatory approach to backcasting is important as the role of learning, or unlearning existing 
dominant views, regarding the future, the obtaining of insights from a large group of potential 
scenario users can only be secured through participative means (Robinson 1990).  
 
What conventional principles could actors envisage in order to coordinate action in waste 
management regimes? What organisational and technical systems could stem from these 
principles? What systems of legitimacy do actors see as most important in waste management 
regimes? 
 
It may then be interesting to use these principles as the basis for scenarios and transition paths. 
Institutional and technological trajectories could be developed through a range of stakeholder 
engagement methodologies. 
 
As mentioned in Paper V, intentions for new conventional principles (operating at a broader 
scale) may already be gaining momentum in small populations of actors who share common 
values. Increased capacity, proximity (physical, organisational and institutional) and participative 
democracy could form the basis of transition paths. 
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13. OTHER PRINCIPLES OF INTEREST 

ndeed, the project of understanding the articulation of conventional principles, the 
divergence between the articulation of principles among actors, how actors’ games are 
shaping waste management regimes, and how LCT is perceived within the remit of these 

principles is far from complete. This thesis has shown concretely, through the study of the waste 
hierarchy, a trajectory of research I would like to follow. There are many other important and 
relevant principles, yet these were beyond the scope of this investigation. 
 
Further analysis of the interviews undertaken in Papers VII and VIII show there is, at least, one 
more principle for which actors have yet to offer stable interpretations. The proximity principle, 
as illustrated by actors’ reflexivity in terms of territorial contextualisation and the definition of the 
role of competent authorities and the private sector (their boundaries and internal organisation), 
was evident in a number of interviews. Proximity is interesting in the context of industrial 
ecology because it relates to the question of the convention resting upon closed material cycles, 
specifically the territorial scale at which one should close material cycles. 
 
The proximity and self-sufficiency principle are two closely related conventional principles 
(Buclet et al. 2002). Tojo et al. (2008:10) note that the proximity principle “suggests that waste 
should generally be disposed of as closely as possible to where it is produced”. Buclet et al. (2002) 
suggest that the proximity principle has two meanings, that waste must be treated in the area 
where it has been generated, and that local waste management infrastructure should only accept 
waste from a restricted geographical area47. The principle of self-sufficiency is linked to the 
proximity principle, and implies that waste management infrastructure should be sufficient to 
treat any waste for the given geographical area (Buclet et al 2002). It is, in some way, an 
articulation of the subsidiarity principle. 
 
Taking the UK as an example, competent authorities interviewed in Paper VII reify this principle  
by setting targets for achieving regional self-sufficiency in their waste planning and strategy 
documents. However, the determination of when regional self-sufficiency is satisfied can differ 
among competent authorities. 
 
Actors expressed diverging perspectives of the appropriate scale for closing material cycles, 
which reflected their contextual settings. Competent authorities located in densely populated 
regions, noted that reprocessing of recyclate into pellets within their region may be preferable. 
However, when considering that, in the case of plastics, products are often fabricated in other 
regions or abroad; it made little difference where the upgrading of their sorted plastic occurred. 
Conversely, one competent authority noted they did not collect and sort mixed plastic waste due 
to, inter alia, results from in-house LCAs which identified little noticeable benefit between 
recycling and energy recovery, and hence, the geographical location of mixed plastic waste 
processing facilities was potentially the tipping point between the choice of local energy recovery 
or non-regional recycling. 

… on the life cycle analyses that we’ve done we feel that at the moment, because there aren’t 
processing facilities close to us, on a life cycle assessment it’s probably not environmentally 
beneficial to recycle. … I mean obviously it’s something that we continue to keep under review and 

                                                 
47 Whereby the size of this area is an arbitrary political choice. 
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if the geographical situation changes then certainly we’d look to include those materials. … I think if 
there was a reprocessing facility regionally available to use and a closer distance away … the figures 
might come out differently. ... We have been careful to hold principles of ethics and appropriate 
reprocessing has always come before making the best price. (EL5) 

This example further highlights the strong reflexivity actors express concerning the definition of 
their role in the secondary raw material value chain. This is potentially a result of the uncertain 
nature of common objects, such as waste and secondary saw materials, which are not stabilised in 
their definition and hence the subject of disagreement. 
 
The proximity principle can be interpreted in very different ways. The question of proximity is 
the question of the vision of a desirable society actors would like to achieve. At the moment we 
can see two directions: local territorial development (a territorial ecology based on regionally 
closed material cycles) or a globalised economy.  
 
Although this question is within the scope of this thesis, through the question of proximity we 
see that the convention resting on closed material cycles is not seen in the same way. It depends 
upon the interpretation of actors and their vision of what society could be. 
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14. SUMMARY 

his thesis consists of an ‘extended’ kappa accompanied by eight articles. Its purpose is not 
to summarise these articles, but aims to construct a common thread between these 
articles. The articles relate to this thesis, but they also contain substantial developments 

which are not presented in this kappa. 
 
Waste, a substance with a negative economic value, has a long history of being a subject for 
institutions. For a long time, public hygiene was the driver of waste disposal. Since the late 
1960s/early 1970s, there has been a growing awareness of resource depletion (local and global) 
and the impacts of traditional waste management methods (landfill and incineration). These 
treatment options have led to global-, continental-, and regional problems, such as climate 
change, acidification, eutrophication, and ecosystem degradation. Such problems inherently lead 
to an upstream perspective regarding ‘waste’. 
 
The object of study has been LCA and LCT. LCA is the tool used to analyse environmental 
impacts of product/service systems over their full life cycle. LCT, stemming from LCA, is the 
concept that implies actors in the whole chain of a product’s life cycle, have a responsibility and 
role, in taking into account all the relevant external effects. The environmental impact of all life 
cycle stages should to be considered when making informed decisions on production and 
consumption policies and management strategies (UNEP 2005).  
 
LCA was developed to provide factual and neutral inputs in decision making processes and is 
often considered to be a universally valid measure for the environmental impacts of waste 
management systems. However, the results of these methods are often contested; such analysis of 
environmental impacts is limited as the measurement tool is always susceptible to spatial and 
temporal uncertainties. This thesis provides arguments as to the reasons why life cycle based 
information can be contested. 
 
An important place in this work has been reserved for the emergence and evolution of the waste 
hierarchy: prevention, re-use, recycling, recovery (including energy recovery) and disposal as a last 
resort. It was developed as a heuristic tool to provide decision-making support to waste policy 
options.  
 
The waste hierarchy was first implemented in the Netherlands, with its inclusion in national 
policies, financial incentives, organisation of waste sorting, and legislation sanctioning 
irresponsible waste management activities. In Germany, a strict articulation of the waste hierarchy 
was implemented in the Packaging Ordinance (1991), implementing high recycling targets and 
forbidding energy recovery from plastic packaging waste. In France, the theme of ‘valorisation’ 
has prevailed since the early 1990s. Material recycling, composting and incineration and energy 
recovery are all included in this one term without differentiation. In the UK, although the waste 
hierarchy has been included in strategy documents since 1995, the main focus of UK waste policy 
has been the diversion of waste from landfill. This has stemmed from the requirement to 
implement Directive 1999/31/EC on the diversion of biodegradable waste from landfill.  
 
This hierarchy seems to be quite obvious. It applies the logic that the environmental impact of 
waste management options is reduced the further up the hierarchy they are. However, LCA has 

T
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shown us that this is not always the case. As a result, there is no general answer as to what should 
be done regarding waste. 
 
This thesis focuses on the interface between waste management and societal decision-making. In 
a comparison of LCA studies of plastic waste management, Paper I showed that there is a large 
variety of outcomes. However, the majority of the studies favour mechanical recycling. Yet the 
issues of catchment area and location have a profound effect. Even if one could deal with these 
issues, environmental impacts are dependent on economies of scale, creating an outcome that is 
scale dependent. Furthermore, one could argue that the list of environmental impacts taken into 
regard in an LCA is always limited. 

14.1 ANALYTICAL FRAMEWORK 
Therefore this thesis takes a social science orientation, utilising two theoretical frameworks, 
transition theory and the pragmatic turn (and the economics of conventions). 
 
The MLP is currently the main framework that is used to analyse sustainability transitions and to 
develop transition management strategies. Transition theory studies the process of gradual 
change, in society or its functional subsystems, on practices, laws, policies, institutions and 
networks. The concept of the regime lies at the core of the MLP. It is based on science and 
technology studies, evolutionary economics, structuration theory and neo-institutionalism. 
 
Nelson and Winter (1982) introduce the phrase ‘technological regime’, a concept of coordination 
based on the outcome of organisational and cognitive routines. A technological regime is the 
rule-set embedded in a dominant matrix of engineering practices, production process 
technologies, product characteristics, and encompasses skills and procedures, scientific principles, 
insights and heuristics (searching rules). It is a ‘direction of progress’ and dictates how solutions 
to problems should be found, and what tools are available to do so. Geels and colleagues have 
further proposed the notion of the socio-technical regime, extending the idea of technological 
regimes to include dimensions such as, users and markets, policies, science and knowledge, and 
socio-cultural aspects. On one hand a socio-technological regime imposes limitations on the 
possibility of niches (technologies, systems of organisation, modes of governance) to be 
developed. On the other hand, a regime can enable the accelerated development in one direction 
or another by concentrating efforts and resources in one specific direction of research and 
development. Regimes can change, through exogenic or endogenic pressures, when niche 
technologies, systems of organisation or institutions move from the niche level into the regime. 
 
The second approach is that of the economics of conventions and pragmatic sociology. This 
work principally refers to the ‘economies of worth’, developed by Boltanski and Thévenot. It also 
refers to Salais and Storper, as well as Orléan and Boyer who offer a typology for the dynamics of 
conventional change. Furthermore, it mobilises another development of the economics of 
conventions proposed by Buclet who identifies conventional regimes; regimes which are 
composed of relatively stable associations of several orders of worth embedded in a national and 
historical context. I feel that the use of these conceptual perspectives leads to a better insight into 
the regime part of the MLP, the core of current transition theories, specifically with regards to 
agency and coordination. 
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14.2 RESULTS 
This thesis aims at analysing the use of LCT, LCA and the waste hierarchy within the context of 
actors’ games and decision making in Germany, France, and the UK. The basis for analysing 
these countries was their different institutional and technological trajectories concerning the 
treatment of waste, particularly packaging waste. 
 
The empirical basis of this thesis consists of semi-structured interviews, as well as literature from 
scientific publications, standards, manuals and policy and strategic documents from the EU, 
member states and local authorities. 
 
The results presented in this thesis focus on the evolution of waste management regimes and the 
place of the waste hierarchy and LCA within these different regimes. The approaches from the 
theoretical framework are mobilised to specify the differences between the regimes identified 
from one period to another and from one country to another. 
 
The waste hierarchy is a waste management principle. The significantly different institutional 
articulation of the waste hierarchy, inter alia, at the national level led to the divergence of national 
technological trajectories. There is currently a strong intention from the EU to make it a salient 
principle in the coordination of waste management regimes. The WFD introduced LCT as a test 
to justify the departure of waste streams from the waste hierarchy. In effect, LCT is characterised 
as the broad quantitative evidence base which stems from LCA studies (JRC 2011). 
 
LCA is a test of environmental efficiency. However, a number of criticisms of LCA became 
evident when actors discussed the use of LCA. Criticisms related to LCA as a test of 
environmental efficiency related to the subjectivity of LCA, its spatial and temporal limitations, 
its application to the field of waste management, and the definition of LCT and LCA.  
 
Furthermore, criticisms of LCA were made not in relation to it being a test of environmental 
efficiency, but to the fact that LCA was perceived to be eroding the civic nature of waste 
management decisions. This was especially evident in England, highlighted by the removal of the 
statutory requirement for the need for LCA to directly influence waste management and planning 
decisions. 
 
The qualification of the waste hierarchy via LCT was discussed in the context of three options: to 
reinforce, reject or modify the waste hierarchy. This study suggests that for the municipal solid 
waste stream, as a whole, LCT reinforces the waste hierarchy. However, when the waste 
hierarchy is applied to individual waste streams on a case-by-case basis, actors seek to loosen the 
strict application of the waste hierarchy. Evidence from the UK seems to support the 
modification of the waste hierarchy to that of a hierarchy specific to individual waste streams 
based on LCT research. Although Dalhammer (2007) suggests that LCT may be an attempt to 
the get rid of the waste hierarchy, this does not appear to be the situation for the cases 
considered in this research. 
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14.3 DISCUSSION 
Part four discusses the results of this work in a prospective setting. Recent research (Vagt et al. 
2008) on LCA options for sustainable governance highlighted that a process, reflexive and 
learning oriented approach may be a new way in which to perceive at LCA. Participation as a 
discourse and methodological approach, and deliberation for as an element for the legitimation of 
results, inter alia, were noted as important factors in such an approach. 
 
In the context of process-oriented policy prescriptions for LCT, this work suggests that 
introducing aspects such as participative processes when conducting LCA may facilitate the 
acknowledgement that LCA cannot deliver clear cut answers to post-normal problems. 
Additionally, this research discusses the introduction of concepts related to the civic and market 
systems of legitimacy into a process-orientated approach to LCA. The premise behind this is by 
incorporating critiques and criticisms of LCA that are not related to its status as a test of 
environmental efficiency, the outcomes of LCA may secure greater legitimacy. 
 
The application of LCA in the context of system improvement and system innovation was 
discussed. The comparative application of LCA, a test to determine the environmental efficiency 
of different waste treatment options or systems, is the dominant discourse when applying LCA to 
waste management problems. The application of LCA is discussed in the context of transition 
management; system improvement and system innovations toward a normative goal of closing 
material and energy loops. In relation to system improvement, applying LCA as tool in the eco-
design of secondary raw material supply chains, it may be possible to achieve a normative goal of 
moving waste streams up the waste hierarchy by identifying conditions that are required for 
recycling to become more environmentally efficient than incineration with energy recovery. 

14.4 FUTURE RESEARCH 
The ‘creation’ of joint visions for the future was also discussed. Backcasting, using normative 
scenarios, may be more promising than predictive scenarios when placed in the context of 
transition management. Backcasting from sustainability principles is a method suggested by 
Robèrt et al. (2010). As a future direction of research I propose the possibility of integrating 
principles of coordination into such an approach. These principles of coordination could help to 
establish the basis to transition paths in which system innovations and improvements can be 
explored. 
 
Additionally, the versatility of the framework developed in this work is highlighted by showing its 
application to the proximity principle. The proximity principle was identified as a principle that 
actors in waste management regimes have yet to offer stable interpretations. The institutional 
articulation of the proximity principle may be an interesting subject for future research as it 
relates to the scale at which the closing of material and energy cycles can occur. 
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15. RELEVANCE 

15.1 WASTE MANAGEMENT DECISION-MAKING 
This thesis was undertaken as part of an industrial research financing structure. Hence, it seems 
pertinent to discuss issues related to the relevance of this research to waste management actors. 
Waste management regimes involve the interaction of a complex combination of actors. Waste 
management is a public service. Therefore, we are in a domain that involves community 
expectations of waste management services. Additionally, liberalisation and privatisation of the 
waste management sector has helped to transform the sector into one increasingly dominated by 
large companies. 
 
Actors refer to different systems of legitimacy when justifying their actions. Godard and Laurans 
(2004) note, especially for environmental problems, that is not always self-evident to the actors to 
know which systems of legitimacy are the most appropriate in which to justify their actors. This 
work helps provide actors with a basis for understanding the various systems of legitimacy actors’ 
use when they discuss waste management. Paper VII has shown that, according to the actors 
interviewed, the civic, industrial, and market justifications dominated actors’ arguments. 
However, there are also tensions between these systems of legitimacy. 
 
If this work is to be relevant to waste management actors, from a decision-making perspective, 
one should realise that the process of selecting a waste management options to implement, their 
location and the timing of investments, are influenced by a number of arguments whose 
justifications are situated in plural systems of legitimacy. 
 
The academic position taken in this thesis has some merit as it give some structure to a very 
complex field of varying pressures. It is important for actors to know if there are some 
justifications that are inherently weak, in that there is no point in pursuing this line of justification 
because they are not the dominant line of argumentation in the regime. On the other hand, there 
are others which are inherently more robust, and linked to the dominant structure of arguments 
within the regime. Yet it is important for actors to know that the justifications other actors use 
may be different than their own.  
 
Actors could ask themselves what is needed in terms of the various systems of legitimacy to 
justify industrial technologies, to make a point in the civic cité that there are industrial cycles that 
need to be respected so that there is a chance for reaching some optimum level of investment 
cycles and which also reflects an application of LCT. Such a case may require a compromise 
constructed on an equilibrium between systems of legitimacy in order to secure a durable 
agreement. 
 
Boltanski and Thévenot (2006325) note the civic and industrial cités are the focus of intense 
efforts to reach a form of compromise (especially noticed in the history of labour laws). With the 
lack of a higher common principle there is a need for regulation. This explains the important 
large number of texts which regulate the waste management sector (directives, regulations, 
laws/decrees, BATs, standards, norms, etc.). Actors notice this proliferation of texts and their 
constant evolution but without an explanation, except for the need to make public institutions 
more efficient.  
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In discussions with French actors, one actor noted the temporal dimension of the increasing 
number of strategies, directives, principles, which are being ‘churned out by Brussels’. From this 
we can see the actor’s perceive: that due to this increase in regulations over the past decade, the 
EU is neglecting the natural ‘angle of repose’ required for the implementation of regulations and 
policy instruments to achieve adequate transposition. For waste management actors this is a 
fundamental issue, due to the long gestation period of industrialisation (R&D, return on 
investments, community engagement, change of sorting behaviour, etc.) there is a need to have 
some equilibrium between the ‘angle of repose’ of European and national policy, and the ‘angle 
of repose’ of industrialisation. We can interpret this position as one which aspires to maintain the 
steady state of the waste management regime, or at least to reduce the speed of the changes to 
the dynamic equilibrium of the regime. The relevance of this research for waste management 
actors is that this work shows us the temporal cascade of European waste policy transposition, 
and that certainty and coordination is fundamental for directives to be adequately transposed. 
 
This territorial and competent authority level is just as important, as this is the level at which the 
waste hierarchy must be applied. This is also the level where the principles incited by industrial 
ecology, closing material and energy cycles, are evident. For the successful of transposition of 
waste policy at a local level, what is needed in terms of justifications for there to be a stable 
transposition process? 
 
Here, I offer several recommendations. If the actors want to spear head a vision of waste 
management on a territorial and planning level (particularly in France, given that there will be a 
new phase of decentralisation and review of waste management plans), several reflections should 
be evident in such an approach: 

- What is the articulation of waste management principles they want to support? 
- How can they anchor these principles through their knowledge of technologies, logistics 

and of the waste watershed? 
- What qualitative and quantitative objects stem from the articulation of these principles? 
- What is the best path to take in terms of justifying their approach to reach such 

objectives? 
- How can LCT be integrated into such an approach? 
- What application of LCA can be meet these needs? 
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15.2 ACADEMIC CONTRIBUTION 

15.2.1 LCA community  
This research is of some practical relevance to the community associated with applying LCA to 
waste management problems. This work shows that LCA of waste management systems is still 
primarily associated with a comparative application, for instance comparing recycling and 
incineration with energy recovery. This was almost certainly required in the first instances of 
applying LCA to waste management systems. However, the field has matured. Today, LCA 
should be more than the comparing options for the sake of chastising MBT and landfill, or 
maintaining the defensive strategy of mainlining landfill instead of incineration. The utility of 
LCA should be associated with an integration into sustainability-oriented decision making, and 
how to secure relevant information for decision-making towards sustainability.  
 
This research also highlights why the legitimacy of LCA results is sometimes contested. It most 
likely that there will always be the possibility to make improvement to LCA models: to improve 
the modelling of reality (to utilise better quality data, to reduce uncertainties, etc.) and to educate 
decision-makers about LCA. However, increasing the reliably of LCA models will not secure the 
legitimacy of LCA in the context of pubic decisions. In the case of waste management, it is 
important that there is some equilibrium between judgements regarding the environmental 
efficiency of waste management options and civic judgements related to voting on waste 
management options. If LCA information is to be included in such a decision-making processes, 
the legitimacy of the information may have a greater worth if civic subjects have a greater 
capacity understand life cycle information, its limitations, and to be involved it is design. 

15.2.2 Transition theory community 
This thesis included a first attempt to investigate agency in sustainability transitions from the 
perspective of qualified actors. The economics of conventions and economies of worth may be a 
potential approach to investigate the evolution of rules, institutions and conventions. For 
instance, in a coordination problem, the situation is interpreted by the actors involved. They may 
decide to act in accordance with the dominant institutions of the regime. However, in a situation 
where a dispute occurs, actors are required to justify their position (and argument). The 
justifications actors give must be qualified and each actor, and their argument, is assigned a 
worth. The actors ascribed the higher worth provides them greater legitimacy in their arguments 
and hence greater capability for the individual to influence action and allow for the evolution of 
unstable institutions. The reconciliation of these two approaches into perhaps a single more 
encompassing framework will be the long-term focus of my future research. 
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16. CONCLUDING REMARKS 

As LCT is increasing in salience, especially at the European level, it is a pertinent time to take a 
step back and understand LCT in the context of how actors utilise the concept in relation to their 
objectives. At the commencement of this research it was the assumption that the current forms 
of LCT and LCA were sufficient (as a concept and tool respectively) to facilitate change toward a 
sustainable trajectory of waste management. However, through an understanding of the evolution 
of waste management regimes and the salience of agency, actors’ games came to the fore. 
 
The first aim of this work was to find a coherent and relevant framework for understanding the 
potential of LCT to facilitate change in a field such as waste management policy. In order to 
understand LCT in the context of change, a theoretical framework was developed that considers 
waste management as regimes. Within this framework the salient systems of legitimacy in which 
actors justified their actions and arguments were identified. Actors coordinate waste management 
activities bounded by conventions and principles which are reified through conventional objects. 
This work focused on the influence of the principle of the waste hierarchy (an articulation of the 
convention of closed material cycle economies) upon the evolution of waste management 
regimes. Furthermore, LCA was analysed as a tool which is used by actors to qualify the 
derogation of waste streams from the waste hierarchy. 
 
The second aim of this work was to relate LCA to action in the context of actors’ games. As 
Latour notes (1996), objects (in this case LCA) cannot be reduced to the initial intentions. This 
work identifies the arguments actors gave to justify their use of LCA and the application of LCA 
as a concept to further individual and common objectives.  
 
The third aim of this work was to investigate the legitimacy of LCT in waste management policy 
in the European context. Whilst LCT is a concept embedded in the industrial cité, actors’ external 
critiques of the concept stemmed from the civic cité. If the purpose of LCT is to provoke policy 
change and innovation in waste management regimes, it would have greater legitimacy if it 
reflected actors’ needs at the territorial scale. Process-oriented recommendations have been 
outlined to allow LCT to obtain a greater societal coherence within waste management regimes. 
 
The fourth aim of this work was to look at the dynamic between LCT and the waste hierarchy. It 
highlighted that LCA, and the quantitative application of LCT, is being used as a test for the 
legitimacy of the waste hierarchy as a principle defining the environment impacts of waste 
management options. It also discussed the evolution of the waste hierarchy as a result of this test. 
 
In light of the research design and the contextualisation of LCA, it should be noted that an 
improved understanding of actors’ games cannot be described once, but needs to be embedded 
into different realities. Hence, the place of LCT in waste policy cannot be fixed once and forever. 
It must always be related to context, which limits the ability to provide prescriptive solutions for 
the global application of LCT. Thus, such an approach is not to provide a guide to say how LCT 
should be used in the present, but to understand how LCT can be used in a relevant way to guide 
action in order to improve the situation for the future. Intentions for future research describe the 
potential for looking at the place of LCT in the context of eco-innovation and developing niche 
technologies to close material cycles and extend material cascades. 
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17. SUMMARY OF PAPERS I-VIII 

Paper I 
Lazarevic, D., Aoustin, E., Buclet, N., and Brandt, N. 2010. Plastic waste management in the 
context of a European recycling society: Comparing results and uncertainties in a life cycle 
perspective. Resources, Conservation and Recycling 55(2): 246-259. 
 
The aim of this paper was to establish the legitimacy of the trajectory toward increasing material 
recycling by determining if a consensus exists as to the environmentally preferred waste treatment 
option for plastic waste, from a life cycle perspective. Furthermore, it identifies the main 
methodological considerations and uncertainties of LCA of plastic waste management, in order 
to discuss the application of the waste hierarchy to plastic waste management. 
 
This study took the form of a meta-analysis of LCA studies. A literature review was conducted of 
LCA-based studies comparing end-of-life treatment options for plastic waste management, 
followed by an empirical analysis of LCA results. 10 which met a predetermined selection 
criterion were analysed. On a general level, (1) mechanical recycling is favourable to (a) MSW 
incineration with energy recovery and (b) feedstock recycling for non-recyclable plastic waste 
fractions, (2) feedstock recycling is preferable to MSW incineration with energy recovery 
(however there is no clear preference between feedstock recycling and combustion as an SFR in 
cement kilns), and (3) landfill was the least favourable option for all impact categories except for 
GWP. Assumptions such as organic contamination and virgin material substitution ratio had a 
significant influence on the results. For material recycling to be the environmentally preferred 
technological trajectory recycled plastics are required to be sourced from waste streams with little 
organic contamination, and to replace virgin plastic at a ratio of close to 1:1. 
 
Paper II 
Lazarevic, D., Buclet, N. and Brandt, N. 2010. The influence of the waste hierarchy in shaping 
European waste management: the case of plastic waste. Regional Development Dialogue 31(2): 124-
148. 
 

The aim of this paper was to determine the influence of the waste hierarchy on European plastic 
waste management. This was achieved through an analysis of the implementation of political 
objectives and the effect of these objectives on plastic waste management in the context of 
European harmonisation. The paper assesses the influence of the waste hierarchy, at the national 
level, in terms of quantitative objectives, organisational solutions designed to implement these 
objectives and the consequences of these measures in terms of technology development and 
innovation. This was done in order to identify and discuss the potential areas of concern between 
the waste hierarchy and life cycle thinking when directing change in the transition to a sustainable 
waste management system. 
 
This paper consists of a comparative case study of plastic waste management in Germany, France 
and the United Kingdom. Specific attention was given to the negotiation of the Packaging and 
Packaging Waste Directive (94/62/EC) and the new Waste Framework Directive (2008/98/EC). 
Subsequently, an analysis was undertaken of recycling/reuse objectives and targets at the EU 
level, and plastic waste management statistics. 
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This paper highlights the diversity of interpretations of the waste hierarchy and the influence 
these interpretations may have on the technological trajectories of waste management regimes. 
The paper reviewed previous work on the negotiation of the Packaging and Packaging Waste 
Directive (94/62/EC) and found that the same dynamics present during the negotiation process 
were evident in the negotiation of the new Waste Framework Directive (2008/98/EC). However, 
unlike the previous directive – whose main sticking point was the setting of recycling and 
recovery targets – the focus shifted to the question whether or not to fix quantitative waste 
prevention targets. Furthermore, this paper showed that in the case of Germany, the strict 
interpretation of the waste hierarchy was reflected in the establishment of very high recycling 
targets and a ban on the thermal recovery of plastic waste (in the Packaging Ordinance 1991). 
This resulted in not only the development of feedstock recycling technologies, unique to 
Germany, but also a destabilisation of neighbouring waste management regimes. 
 
Paper III 
Lazarevic, D., Buclet, N., Brandt, N. 2012. The application of life cycle thinking in the context of 
European waste policy. Journal of Cleaner Production 29-30: 199-207. 
 

The aim of this paper was to analyse the legitimacy of LCT and LCA, in the context of informing 
waste policy, to justify the derogation of individual waste streams from the waste hierarchy. This 
was done in order to discuss the ability of LCT and LCA to provide objective evidence required 
for the derogation of such streams. In order to achieve this aim, this paper first presented a 
background to the question of justifying waste stream departures from the waste hierarchy 
through LCT by reviewing the origins of this requirement. The current use of LCA and LCT in 
the context of waste policy was reviewed along with the interpretation and use of LCA results in 
waste policy decisions. 
 
A literature review was conducted of cases where LCA was employed to settle environmental 
controversies, yet did not achieve this a priori objective. Subsequently, semi-structured interviews 
were conducted with international experts in the area of LCA of integrated waste management 
systems. These interviews focused on the themes of the application of LCA and decision-makers’ 
conceptualisation of LCA results. 
 
This paper highlights the difficulty for LCA to provide clear-cut solutions to environmental 
problems due to the excess of objectivity, social construction of knowledge and actors games 
played out during the course of LCA studies. LCA, as with any tool, cannot provide an actual 
truth. This has an important implication on the justification of the derogation of waste streams 
from the waste hierarchy, in the context of waste policy. Although standalone LCA has little 
legitimacy in providing objective evidence, the social knowledge built up by conducting 
numerous LCA studies provides greater legitimacy. The utility of LCA in such cases was placed 
in the context of Kingdon’s (1984) policy streams model, where LCA can be used as a tool to 
place environmental problems up or down the political agenda. 
 
Paper IV 

Lazarevic, D., Buclet, N., Brandt, N. 2011. A conceptual framework for life cycle thinking in 
transitions toward sustainable waste management. In Trends and Future of Sustainable Development, 
Lakkala, H. and Vehmas, J. ed. June 9-10 Tampere, Finland. Futures Research Centre, University 
of Turku: 219-229. 
 
This paper aimed to make progress in understanding how LCT can be used to aid the 
coordination of a transition toward sustainable waste management. Its objectives were to present 
an initial attempt to construct a conceptual framework drawing on transition theory and the 
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concept of conventional regimes in order to give a new perspective on the relationship between 
LCT and sustainable waste management. This was done in order to establish a basis for utilising 
LCT as a transition element in waste management transitions. 
 
This work departed from the question raised in Paper III, i.e. the legitimacy of the justification of 
the derogation of waste streams from the waste hierarchy, and placed this within the theoretical 
constructs of transition theory and the economics of conventions. 
 
The current application of LCT in the context of the Waste Framework Directive, 2008/98/EC, 
is utilised as a test for the confirmation, modification or rejection of the waste hierarchy as a 
principle of waste management. With the waste hierarchy as an interim goal within the transition 
framework, LCT may go beyond its traditional comparative application. LCA can be employed as 
a tool for system improvement (as an eco-design tool for secondary raw material supply chains) 
and LCM may aid in system innovation in the pursuit of the common EU goal of the ‘Recycling 
Society’. 
 
Paper V 
Lazarevic, D., Buclet, N., Brandt, N. 2011. Conventional regimes - Part I: Sustainability 
transitions from a conventional perspective (Submitted to Research Policy) 
 
The aim of this paper was to address several concerns as to the lack of agency in the multi-level 
perspective of system innovation, specifically as to how actors argue and justify their positions 
and the influence of these positions on the evolution of rules and institutions. Its main objective 
was to illustrate how the economics of conventions may be a complementary approach to 
understand the influence of actors’ games in transitions. The purpose of this paper was to enrich 
the current theoretical development of transition theory and the multi-level perspective by 
introducing the concept of conventional regimes in transitions toward sustainability. 
 
The paper reviewed how rules are perceived in the multi-level perspective; neo-institutional and 
structuration theory. After presenting the economics of conventions, pragmatic sociology and the 
concept of conventional regimes, common elements and differences between the two approaches 
were discussed. 
 
This paper poses a question within transitions, and the multi-level perspective, which is not 
discussed in evolutionary economics. The logic of the evolutionary approach cannot completely 
explain why ‘random’ events may transpire in one way, when in the face of the same conditions 
different actions may occur. The economics of conventions, its focus on action and the 
justification of action hope to provide a more complex understanding of the course of action. 
 
Paper VI 
Lazarevic, D., Buclet, N., Brandt, N. 2011 Conventional regimes - Part II: the evolution of 
German plastic waste management from a conventional perspective (Submitted to Research Policy) 
 
The aim of this paper was to illustrate how the economics of conventions, and the concept of 
conventional regimes, can be applied to analyse how niches can become legitimate main stream 
strategies. The objective was to focus on German plastic waste management, specifically the 
growth and decline of feedstock recycling technologies. 
 
This paper presents an overview of the German plastic waste management regime and its 
technological evolution during the 1980s and 1990s. In order to understand the role of actors’ 
games in such technological trajectories, several processes of cooperation which led actors to 
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favour specific technologies were investigated. These included the 1977 and 1982 voluntary 
agreements and the 1991 and 1998 Packaging Ordinances. 
 
This paper provided one explanation as to why plastic waste management evolved in the way it 
did. It argues that the penetration of feedstock recycling technologies into the mainstream was 
the result of a window of opportunity created by political objectives which stemmed from the 
disqualification of incineration as a conventional object and the qualification of recycling in its 
place. Such dynamics led to the articulation of high mechanical recycling quotas and the 
prohibition of incineration of plastic waste, in the face of opposition from some sectors of 
industry. 
 
Paper VII 
Lazarevic, D., Buclet, N., Keserue, O., Quandalle-Ranoux, M., Brandt, N. 2012. Coordination in 
European waste management regimes: the role and legitimacy of the waste hierarchy (Submitted 
to the Journal of Environmental Policy and Planning). 
 
The aim of this paper was to understand how and why actors use LCT, the justifications they 
give in the defence of their use of LCT and how their action is influenced by such a concept. The 
objectives of this study were to identify the principles of equivalence used by actors during the 
coordination of action in waste management regimes, to describe the application of LCT, to 
identify the chain of reasoned argument actors utilise in the justification of their use of LCT and 
to discuss the possible limitations of LCT in the context of coordination in waste management 
regimes.  
  
Semi-structured interviews were conducted with national and local level actors in the English and 
French waste management regimes. Transcripts were analysed using Boltanski and Thévenot’s 
polity model.  
 
Responses from English and French actors were somewhat consistent. The salient systems of 
legitimacy actors used to justify their actions were the industrial, market and civic. The waste 
hierarchy as an expression of environmental efficiency was justified via arguments based in the 
industrial system of legitimacy, whereas the waste hierarchy as a goal to guide waste strategy and 
investment was justified in the civic system of legitimacy. 
 
Paper VIII 
Lazarevic, D., Buclet, N., Keserue, O., Brandt, N. 2012. The legitimacy of life cycle thinking in 
the waste management sector (Submitted to Social Studies of Science). 
 
The aim of this paper was to understand how and why actors use LCT, the justifications they 
give in the defence of their use of LCT and how their action is influenced by such a concept. 
Semi-structured interviews were conducted with national and local level actors in the English and 
French waste management regimes. Transcripts were analysed using Boltanski and Thévenot’s 
polity model. 
 
This data suggest that criticisms emanate from two systems of legitimacy. Firstly, criticism based 
in the industrial system of legitimacy highlights the limitations of LCA to act as a test of the 
environmental efficiency of waste management options. Secondly, criticism based in the civic 
system of legitimacy highlights that LCA can be used to subjugate the civic nature of waste 
management decisions. The paper concludes with a discussion of the potential future directions 
for life cycle thinking to evolve as a more socially coherent concept. 
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Appendix A – Interview Guide for Papers VII and VIII 
 
Preamble 
Whereas some questions may seem simple, they attempt to probe the interviewees' fundamental concepts 
through their spontaneous answers. Each question was expanded upon by neutral follow-up questions and by 
careful listening. Sub-questions are not numbered, but they were asked when the interviewee did not mention 
these points. Some questions are redundant in order to confirm and verify former answers. 
 
The sentences in boxes provide explanations where the objectives of questions are not obvious. The 
questionnaire contains 33 questions.  
 
The questionnaire is divided into 5 approaches: 
A – Opening question  
B – Enquiring about the expert categorization used by the organization  
C – Enquiring about the organization’s WH/LCT approach  
D – Enquiring about their understanding of European regulations   
E – Enquiring about their local knowledge  
F – Summarizing questions  
 
 
Study presentation and aims to the interviewee: 
The purpose of the research is to gain information on waste management on a national and a local scale, 
particularly in view of the transposition of European regulations concerning the recycling of household waste 
and particularly plastics. 
 
Our discussion will focus on how your organization views this subject; it does not engage you personally. 
 
 
Form to be filled in before the appointment and completed during the interview: 
1. Name of organization: 
2. Area of activity: 
3. Number of employees: 
4. Scale of intervention (delocalized sites?  EU presence?): 
5. Interviewee’s position: 
 

The first questions are designed to gain information about the interviewee’s organization:  
- Scale of activity (international, national, local, multi-site). 
- Angle on the subject (in charge of factories, municipalities, experts, etc.) 
- Potential for action (number of employees, financial volume, participation in national and European 
decision-making processes, etc.)  
- Type of influence (information, consultancy, etc.) 

 
 
  



A – Opening question  

1- What waste management options for household wastes are available for local authorities?  
 

This opening question is formulated as neutrally as possible in order to identify the options 
spontaneously offered by the interviewee and the ways in which they are described and evaluated. 
This affords a preliminary view of the principles underlying the actions of their organization. 

 
2- What is the purpose of these options? 

 
3- Which ones do you think are the most effective for domestic waste management? Why?  

 
The interviewee is required to rate the options in a hierarchy, revealing the interviewee's definition 
of effectiveness. We are interested in the overall approach contained in the notion of effectiveness, 
which encompasses several domains in the question of waste management: environmental impact, 
human health issues, financial costs, etc. The interviewee’s elaboration will show which aspects 
appear most important.  

 
B – Enquiring about the expert categorization used by the organization  
 

4- What waste management options do you promote?  
5- What waste treatment options do you promote?  
6- What recycling options do you promote? 
7- What types of energy recovery do you promote? 

 
These questions indicate the organization's position on the various options and the interviewee's 
capacity to distinguish ways of managing wastes.  

 
8- What tools has your organization developed for this sort of promotion?  

(Household waste and then plastic waste) 
- Information document  
- Web resources  
- Conference  
- Work group  
- Financial incentive   
- New equipment (ex: containers size) 
- New services (ex : frequency of waste collection) 
- Specific study  
- Others… 

 
What is the organization's position in the field? How does it approach actors and territories?  

 
9- Do you know how efficient your incentives have been for household waste? 

(Oral feedback, formal evaluation and assessment, feedback along channels, etc.) 
 

Is there any follow-up to the organization's activity that could provide a basis for reflection?  
 

10- Do you know what type of household waste management is most widely used by local authorities? 
- What do you think about it? 
- How do you know of it? 
- Do you know why?  
- Do you know why they prefer this option over others? 

 
We want to probe the interviewee’s knowledge of local authorities. The 3 follow-up questions 
indicate how the organization communicates with them and follows up on their actions. 



 
11- Can you tell us the tonnage repartition of each type of treatment (re-use, recycled, landfill, etc.) for 

household waste? 
 

12- In your opinion, in what different streams will household waste management change in France by 5 
years? 15 years? 
 

13- Which of these changes interest you particularly? 
 

14- What promotion activities is your organization going to develop? 
- What are their purposes? 
- How where were they determined? 
- Who established them? 

 
We deepen our understanding of their line of action: projections into the future indicate what is most 
valuable to them. Any differences between the answers to these questions and the answers to the 
opening questions (question n°2) should be probed. 

 
C – Enquiring about the Waste Hierarchy and LCT approach 
Waste Hierarchy: 

15- How would you rate the various waste-management options in terms of their environmental impact? 
(Number 1 = the lowest impact): 

- Waste prevention  
- Re-use 
- Improving recycling-transformation 
- Opting for a retreatment installation – energy recovery  
- Disposal / collection centre 

 
Allow the interviewee to answer spontaneously, but if it becomes necessary, the list should be shown. 
The list was established according to the waste hierarchy. Limiting the question to environmental 
impact helps the interviewee focus and produce precise answers on this point. Waste hierarchy is 
treated again in the summarizing questions at the end of the questionnaire, with even more 
emphasis on impact. 

 
16- To propose this order, what evidence/document do you refer to? 

 
17- What means do you currently use? 

- Regulation 
- Taxes on packaging and other plastic products  
- De-taxation of reusable products  
- Advice to producers and distributors  
- Communication towards inhabitants  
- Training for building caretakers, mediation with the public  
- Developing containers or specific waste-collection system  (pneumatic)  
- Managing and supervising waste-collection centres  
- Encouraging reuse  
- Improving trash-sorting systems 

 
The following three questions probe the interviewee's knowledge of different levels of WH  

 
18 – What do you think are the most efficient tools for waste prevention? (Regulation, tax, European or 

national laws, etc.) 
 
19 – What are the reuse and recycling channels for household waste? 
 



20 – Does your organization favour energy recovery for household waste? 
- If so, using what processes?  
- Can you cite an example in France? 

 
Life Cycle Thinking:  

21-  Do you use an environmental qualitative approach in your policy/strategy development? 
 

22- Do you use an LCT approach? 
- What led you to this choice? 
- What specific advantages does it offer? 
- Is it particularly suitable for plastic waste management? 
- Do you know of any situation where an LCA approach modified the decisions of a local authority? 
- Do you have examples of an LCA approach showing the most valuable option (in terms of health 

and environment) among reuse, recycling, and energy recovery? 
- Has any specific LCA research provided you with knowledge or insight for a new approach? 

 
23- If you have conducted LCA studies for others, how would you describe this type of study? 

- How did you train to use this method?  
- In what cases do you promote this approach? 
- How and when do you involve stakeholders in the study?  How do you prepare them for 

participation?  
- Can you give examples of these studies and their results? 

 
24- If you have not conducted any such studies, can you tell us why? 

 
25- If you have not conducted any such studies yourself, do you know any experts or researchers who are 

specialized in this approach? 
- Have you developed studies or partnerships with them? 
- Have you ever compared several different LCA studies on the same product? 

 
26- Why do you use LCA? 

 
We want to know whether there is deep knowledge of LCA experts and whether the organisation has 
an extensive relationship with them. This information gives us the details of the interviewee's views 
on this approach.  

 
D – Enquiring about their understanding of European regulations 
 

27- What do you think of European regulations in this field (2008 directive)? 
- What are the directive's main objectives? 
- What are its shortcomings? Its strong points? 
- According to these regulations, who is responsible for waste management? 
- Do you think that the directive fosters waste treatment? Recycling?  

 
The last question indicates whether the interviewee makes a clear difference between closed-loop 
and open-loop management.  

 
27– How have these regulations been enacted into French/UK law? 

- What aspects are the most difficult to put into practice in France? 
- What was its most positive contribution to your organization?  
- To the local authority? 
- Do you think these policies encourage waste treatment rather than recycling?  

 
29 – Did you lobby the EU in any way to influence the adoption of this directive? 

- If so, what did you try to obtain? 
- Search for best practices, references, comparable initiatives, collaboration in channels, etc. 



 
Are the organization's policies based on national practices or influenced by other European countries? 

 
E – Enquiring about local knowledge  
 

30 What do you think are the most important elements for determining a local authority’s waste 
management policies? 
- Is there any specificity concerning plastic waste? 
 

Elicit spontaneous responses from interviewee and then add the following list. 
- Geographical location  

o (Maritime coastline, raw materials, infrastructure, skilled labour, etc.) 
- Proactive local government policy  
- Proactive national-level policy  

o (Préfecture, département) 
- Civic mobilization  

o (completed with accurate information …) 
- Repeated complaints by inhabitants  
- Specific local organizations  

o (waste work group or other) 
- Critical mass of inhabitants  

o (allowing for cost-effective solutions for existing systems)  
- Critical mass of industry  

o (infrastructure and associated means)  
- Proactive initiatives by an individual company 
- Other 

 
We want to know more about how the interviewee views local waste management. 
Does local pressure, direct or indirect, have any effective influence?  Direct pressure might be a 
campaign organized by a neighbourhood association; indirect pressure is exemplified by an action 
organized by local politicians or institutions in response to local users' complaints.  

 
30  Can you cite an example of a local authority having chosen an alternative to incineration? Do you 

know why? 
 

31 Do you know of any area that has implemented a specific innovation in plastic waste management? 
- Do you know what brought it about? 
- Did the innovation spread?  
- To other areas?  
- Was it legally enacted? 

 
Follow up with questions on innovation in different places. Try to probe for places or institutions that 
are leaders in some aspect of waste management.  

 
32 What is the best level to administer waste management? (municipality, département, region, etc.) 

 
33 Does the assistance provided by institutions such as ADEME appear helpful to you?  

- How does it influence local authority? 
- Do you see any other helping structure such as an association or other state actor? 

 
 



F – Summarizing questions  
Please rate the following statements describing waste management in France/UK (1 = most) in terms of their 
relevance: 
 
From 1 to 4 

• The most (financially) economical solution is generally chosen. 
• The simplest solution (without reorganization of actors or territory) is generally chosen. 
• The solution with the lowest environmental impact is generally chosen. 
• The solution proposed by an LCA is generally chosen. 

 
From 1 to 5 

• Seeking to reduce waste at the production level is utopian.  
• The key is organization of the stakeholders. 
• The key is political action. 
• Recycling is a better option than energy recovery. 
• Energy recovery is a better than landfill. 

 
From 1 to 6 

• Waste management is necessary in order to comply with European law. 
• Waste management is necessary to conserve resources. 
• Waste management is necessary to prevent health risks. 
• Waste treatment fosters technical innovation. 
• Waste recycling fosters technical innovation. 
• Waste management is a constraint that does not allow for an overall reduction of pollution. 

 (If chosen in priority, ask the interviewee to expand on this answer.) 
 

Please rate from 1 to 9, (1= most) the actors that are most efficient in reducing waste: 
• The European Union 
• International agreements  
• The French state  
• Regional politicians  
• Municipal politicians  
• Neighbourhood associations  
• Business groups or clubs 
• Actors in the recycling channel  
• Others… 

 
Please rate from 1 to 14, (1= most) the actors that are most efficient in improving waste management: 

• National regulations  
• European regulations  
• Taxes 
• Bonuses for waste reduction 
• Bonuses for innovation 
• LCA 
• Local pressure   
• Issuing information for the public and the media  
• Labels 
• Inter-company dynamics 
• Collaboration with research laboratories on innovation 
• Supporting new economic models  
• Creating equipment and infrastructures to promote industrial ecology  
• Other…specify: 
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