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Abstract 

Current patterns and levels of consumption are a key driver of unsustainable resource use 

and pollution, which contributes to global environmental degradation. Rapid reductions in 

environmental pressures are required to avoid irreversible loss of fragile ecosystems and 

social and economic crises. Consumption must become sustainable. Governments have an 

essential role to play in delivering this. The aim of this thesis is to examine three aspects of 

the policymaking process on sustainable consumption – measuring, learning and acting – 

and the links between them. Each aspect has a linked objective. 

1. Measuring: Assess existing and novel techniques for calculating the environmental 

pressures of consumption that enable government to measure and monitor a country’s 

progress towards sustainable consumption 

2. Learning: Determine whether – and, if so, how – consumption-based indicators might 

better support policymaker learning on sustainable consumption 

3. Acting: Identify ways in which governments can enhance their actions to support 
sustainable consumption 

The research is presented in six papers and organised in three parts: one for each objective. 

Parts 1 and 2 investigate current and future opportunities for policymakers to measure the 

environmental pressures linked to their country’s consumption, what these mean for 

achieving sustainable consumption and whether consumption-based indicators support 

learning about sustainable consumption. These parts are based on the Swedish experience 

of sustainable consumption. Part 3 examines various sustainable consumption 

interventions and what these could mean for government action in the future. This part 

draws on examples from several countries. Qualitative and quantitative methods are used 

to answer these questions. These comprise systematic review and mapping, macro-

environment economic modelling and analysis, interviews, workshops and focus groups. 

The results provide a number of insights. First, novel consumption-based measurements 

for Sweden highlight the scale of the challenge involved in achieving sustainable 

consumption and the importance of increasing the policy applicability of indicators. 

Second, while indicators provide some learning for policymakers, their contribution to 

changing existing practices and navigating political or institutional barriers is limited. The 

learning potential of indicators is constrained by institutional environments. Instead, 

learning must be structured and enabled by institutions. Third, with regard to the actions 

studied, increased government involvement appears a necessary and, to some actors, 

desirable option. Nonetheless, a number of barriers to and enabling factors for policy 

action to promote sustainable consumption must be considered. In terms of the 

connections between the three elements of measuring, learning and acting, what might 

first appear to be a linear relationship is in reality far more complex. Measurement does 

not necessarily lead to learning – and learning is not always followed by action. 

Policymakers act without the level of knowledge they would like while indicators remain 

unused and, in some cases, are even rejected. Learning comes from practitioners’ 

involvement in action, as well as research into the actions themselves, the problem and 

solutions. Understanding government efforts on measuring, learning and action to 

promote sustainable consumption offers insights into how these multiple factors might 

contribute, separately and together, to more sustainable consumption. 
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Sammanfattning 

Nuvarande konsumtionsmönster och konsumtionsnivåer är huvudsakliga drivkrafter 

bakom ohållbar användning av naturresurser och förorening vilka bidrar till global 

miljöförstöring. En snabb minskning av negativ miljöpåverkan är nödvändig för att 

undvika en irreversibel förlust av känsliga ekosystem och socio-ekonomisk kris. 

Konsumtionen måste därför bli mer hållbar och myndigheter har en viktig roll att spela för 

att uppnå detta mål. Syftet med denna avhandling är att undersöka tre aspekter av 

beslutsfattandeprocesser kring hållbar konsumtion – mätning av miljöpåverkan, lärande 

och åtgärder – samt kopplingarna mellan dessa. Varje aspekt är kopplad till ett mål; 

1. Mätning av miljöpåverkan: Utvärdering av existerande och nya metoder för beräkning 

av miljöpåverkan kopplad till konsumtion som möjliggör för myndigheter att mäta och 

följa upp en nations åtgärder för att uppnå hållbar konsumtion 

2. Lärande: Fastställande av ifall och på vilket sätt konsumtionsbaserade indikatorer kan 

vara ett bättre stöd för beslutsfattare i lärandeprocessen kring hållbar konsumtion  

3. Åtgärder: Identifiering av på vilka sätt myndigheter kan förstärka och förbättra sina 

åtgärder för att stödja en mer hållbar konsumtion   

Forskningen presenteras i sex artiklar och är uppdelad i tre delar, en för varje mål. Del 1 

och 2 undersöker nuvarande och framtida möjligheter för beslutsfattare att mäta 

miljöpåverkan kopplad till nationell konsumtion, vad dessa möjligheter innebär för att 

uppnå målet om hållbar konsumtion samt ifall användning av konsumtionsbaserade 

indikatorer stödjer lärande kring hållbar konsumtion. De två första delarna är baserade på 

svensk erfarenhet av arbete kring hållbar konsumtion. Den tredje delen undersöker en rad 

interventioner framtagna för att uppnå hållbar konsumtion, och vad dessa kan innebära 

för myndigheters agerande i framtiden. Denna del bygger på exempel från ett flertal 

länder. Kvalitativa och kvantitativa metoder används för att besvara frågeställningarna. 

Dessa omfattar bland annat systematisk granskning, sammanställning och kartläggning av 

existerande forskning, miljö-ekonomisk modellering och analys, intervjuer, workshops och 

konsultationer i fokusgrupper. 

Resultaten i denna avhandling bidrar med ett flertal insikter. Först, belyser nya 

fotavtrycksberäkningar för Sverige omfattningen av utmaningen att uppnå hållbar 

konsumtion samt vikten av att öka indikatorers tillämpbarhet för beslutsfattandeprocesser. 

För det andra visar resultaten att även om indikatorer kan bidra med ett visst lärande för 

beslutsfattare är deras bidrag till att förändra nuvarande tillvägagångssätt och navigera 

politiska och institutionella hinder begränsad. Potentialen för att de skall bidra till ett ökat 

lärande kring hållbar konsumtion är dessutom begränsad av den institutionella 

omgivningen. Kunskapsuppbyggnad och lärande måste istället struktureras och 

möjliggöras genom institutioner. Slutligen belyser forskningen att en ökad inblandning av 

myndigheter verkar vara en nödvändig, och av vissa aktörer en önskvärd lösning. Med 

detta sagt finns det ett antal barriärer och möjliggörande faktorer som måste övervägas vid 

beslutsfattande för att lyckas främja hållbar konsumtion.  

När det gäller sambanden mellan de tre elementen som studerats i denna avhandling; 

mätning av miljöpåverkan, lärande och åtgärder, är det som först kan tyckas vara linjära 

relationer mer komplexa. Mätning av miljöpåverkan leder inte nödvändigtvis till lärande 
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och en lärandeprocess följs inte alltid av åtgärder. Beslutsfattare agerar utan den 

kunskapsnivå de egentligen eftersträvar och indikatorer förblir oanvända och i vissa fall till 

och med avfärdade. Kunskap och lärande byggs upp genom att utövare tvingas till 

handling, och att själva agerandet, problemet och lösningarna i sin tur studeras. En ökad 

förståelse av myndigheters insatser för mätning av miljöpåverkan, lärande och agerande 

för att främja hållbar konsumtion erbjuder insikter i hur dessa tre faktorer kan bidra, både 

separat och tillsammans, till en mer hållbar konsumtion. 
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1 Introduction 

Consumption by households and governments is a key driver of environmental pressures 

(Tukker, 2015). Many patterns of consumption around the world are unsustainable, 

generate unmanageable levels of pollutants and hazardous waste, and lead to the 

overexploitation of resources (Hoekstra and Wiedmann, 2014; Persson et al., 2019; 

Schmidt et al., 2019; Wood et al., 2018). This overconsumption of raw materials and 

energy, and the associated pollution, constitutes one of the greatest sustainability 

challenges (Lorek and Vergragt, 2015; UNEP, 2011). Rapid reductions in pollution 

alongside urgent action to prevent biodiversity and ecosystem decline are essential to avoid 

irreversible loss of fragile ecosystems and crises for the most vulnerable (IPBES, 2019; 

IPCC, 2018). Measuring and monitoring consumption and taking action to mitigate 

adverse environmental impacts are essential and governments play a vital role in these 

efforts (Prothero et al., 2011; Thøgersen and Reisch, 2015; Vergragt et al., 2014). 

Activities to address unsustainable consumption range from consuming more efficiently to 

consuming more responsibly or consuming less (Geels et al., 2015; Hobson, 2013; Jackson, 

2004; Lorek and Spangenberg, 2014; Welch and Southerton, 2019). The mix of these 

activities or selection and prioritisation between them are governed by how sustainable 

consumption is defined. Some definitions place more emphasis on consumer choice; 

others emphasise lifestyle and consumerism (Jackson, 2004). Hence, the definition of 

sustainable consumption is an area of some contestation and it remains a broad and often 

ill-defined term (Banbury et al., 2012; Verplanken and Roy, 2015). One of the earliest 

definitions arose from the Oslo Symposium on Sustainable Consumption in 1994: 

… the use of services and related products which respond to basic needs and bring a better quality of 

life while minimizing the use of natural resources and toxic materials as well as the emissions of 

waste and pollutants over the life cycle of the service or product so as not to jeopardize the needs of 

further generations (Ofstad et al., 1994: 10). 

This thesis addresses three aspects of policymaking on sustainable consumption: 

measuring, learning about and acting. The first issue is measuring the environmental 

pressures of consumption. Many government entities are responsible for monitoring 

environmental pressures in environmental accounts, and they are often legally bound to 

report the results (see for example, The European Parliament and the Council of the 

European Union, 2011).  These pressures can comprise for example, the amount of 

resources extracted, pollution of the air or waterways, or land use change. In most nations, 

these accounts cover the pressures linked to the production and use of goods and services. 

Only a handful of countries actively measure and monitor the pressures associated with 

consumption.1 Consumption-based measures of environmental pressures, which are often 

 

 

1 Examples include Sweden, the UK, Germany, Norway, Denmark and the Netherlands. 
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called footprints,2 examine the pressures linked to the production and delivery of all goods 

and services consumed in a country, regardless of where in the world they are produced 

(Peters, 2008). Policymakers face several difficulties when measuring or interpreting 

consumption-based environmental pressures. First, it is more complex to estimate 

consumption-based pressures than production-based pressures, as it requires insight into 

environmental pressures all along complex global supply chains. Second, while global 

models are available to make these estimates, their input data and modelling approaches 

vary, and hence derive slightly different results for the same countries and indicators. 

Finally, the complexity of global supply chains necessitates a degree of simplification for 

modelling purposes, and this can lead to the original production and consumption data on 

the country of interest becoming distorted during data harmonisation processes. The first 

part of this thesis explores how these difficulties might be overcome in order to make these 

indicators more accessible to policymakers and meet their data needs. 

The importance of consumption-based measurement has been widely demonstrated. 

Consumption-based environmental pressures can often far outweigh production-based 

pressures, especially in wealthy countries (Simas et al., 2017; Tukker et al., 2014; 

Weinzettel et al., 2013). Without measures or indicators of these pressures, this pollution 

or resource use to satisfy consumption would remain hidden. By taking a consumption-

based perspective, it becomes apparent that environmental pressures do not necessarily 

reduce as countries become wealthier (Aydin et al., 2019; Wiedmann et al., 2015). Studies 

such as Tukker et al. (2016), however, show that it is possible to combine higher quality of 

life indices with lower consumption footprints. Recent work has also demonstrated that the 

origins of environmental pressures are becoming increasingly distant from the final 

consumer (Peters et al., 2012, 2011; Steen-Olsen et al., 2012); and that the impacts 

embodied in trade are still growing (Giljum et al., 2016; Wood et al., 2018). Consumption-

based indicators highlight the complexity and importance of trade and the international 

linkages in environmental pressure analysis. 

Given the importance of understanding the environmental pressures behind consumption, 

the second issue faced by policymakers is how they could use this knowledge to tackle 

unsustainable consumption. Attempts to address the environmental pressures linked to 

consumption introduce new layers of complexity that pose new challenges for the 

traditional domestic and often highly sectoral organisation of environmental decision 

making (Meadowcroft, 2002). Existing policy problems may need be reframed, which 

 

 

2 The term ‘footprint’ usually implies that a life cycle perspective has been used, calculating environmental (or 
social) pressures along the life cycle of a product or products (for an overview of life cycle analysis for 
sustainable consumption see Hertwich, 2005). Footprints can be calculated for individual products or 
organisations (see Ridoutt et al., 2015). At this scale the life cycle perspective includes the environmental 
pressures along production chains, use and disposal of a product. Footprints can also be calculated at the 
national level (e.g. Galli et al., 2012). At the national scale, a life cycle perspective means including the indirect 
(embodied or upstream) environmental pressures of imported and domestically produced products for final 
consumption (exported products are included in the calculations but allocated to the country of final 
consumption). See Fang et al. (2014), Table 3, for a summary of the ‘footprint family’ of indicators at different 
scales. In this thesis the term footprint generally refers to national level estimates of the environmental 
pressures of final consumption (household and government consumption and investment) plus direct 
pressures from household use in an individual country. Paper 4 also considers municipal level footprints. 
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would require a fundamental change in perspective. Indicator systems are often seen as 

strategic instruments for influencing this type of policy change (Hezri and Dovers, 2006). 

Several studies have explored the extent to which they fulfil this role. A traditional view of 

how indicators might do this is by increasing knowledge about a topic, which in turn leads 

to change (Tseng, 2012). This linear, technical-rational model persists as the main 

narrative in policy practice but research has found that events rarely play out in this way 

(Adelle et al., 2012; Heiskanen et al., 2014; Rinne et al., 2013; Sébastien et al., 2014). There 

is evidence to show that sustainability indicators typically contribute more to learning and 

conceptual thinking among policymakers than directly to policy decision making (Bauler, 

2012; Bell and Morse, 2013; Holden, 2013; Rinne et al., 2013; Sébastien and Bauler, 2013). 

Less is known about the processes that underpin such learning. Understanding whether – 

and, if so, how – consumption-based indicators might support policy learning on 

sustainable consumption is the second issue addressed in this thesis. 

The third and final issue for policymakers is taking the necessary action to achieve 

sustainable consumption. The actions (and non-actions) of governments are called public 

policies: deliberate decisions to achieve a specific objective (Weible, 2017). Sustainable 

consumption could imply quite radical and rapid societal change (Geels et al., 2015) and 

governments have an important role to play through their public policies (Mont and 

Plepys, 2008; Vergragt et al., 2016). Government action taken to date has not delivered the 

anticipated reductions in environmental pressures. One suggested reason for this is that 

actions have mostly been voluntary, market-based policies, based on encouraging 

individuals to make pro-environmental choices. Some argue that sustainable consumption 

should instead be addressed through a social lens that considers the habits, structures and 

practices that drive unsustainable resource use and pollution (Keller et al., 2016; Shove, 

2014; Welch and Southerton, 2019). In line with this thinking, it is becoming increasingly 

apparent that government actions are necessary to shape discourses and norms, and to 

provide the incentives and infrastructure for sustainable consumption (Prothero et al., 

2011; Vergragt et al., 2014). By examining a set of sustainable consumption interventions 

already in place, this thesis investigates the obstacles and successes, and how government 

actions might be used to better support such interventions in the future. 
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2 Aim and objectives 

The aim of this thesis is to examine three aspects of the policymaking process on 

sustainable consumption – measuring, learning and acting – and the links between them. 

Parts 1 and 2 investigate current and future opportunities for policymakers to measure the 

environmental pressures linked to their country’s consumption, what these mean for 

achieving sustainable consumption and whether consumption-based indicators support 

learning about sustainable consumption. These parts are based on the Swedish experience 

of sustainable consumption. Part 3 examines various sustainable consumption 

interventions, drawing on examples from several countries. It explores the barriers to and 

enabling factors of policy actions related to these interventions, and what this means for 

government action in the future. The objectives of each part are as follows: 

Objective of Part 1: measuring sustainable consumption 

• Assess existing and novel techniques for calculating the environmental pressures of 

consumption that enable government to measure and monitor a country’s progress 

towards sustainable consumption 

Objective of Part 2: learning about sustainable consumption 

• Determine whether – and, if so, how – consumption-based indicators might better 

support policymaker learning on sustainable consumption 

Objective of Part 3: taking action for sustainable consumption 

• Identify ways in which governments can enhance their actions in support of sustainable 

consumption 

Like much of the academic work on sustainable consumption the contribution of this thesis 

is implementation-oriented (Schrader and Thøgersen, 2011), looking at how sustainable 

consumption can be implemented in practice. In particular, its focus is on the 

government’s role in putting sustainable consumption into practice. According to the 

structure for sustainable production and consumption research outlined in Vergragt et al. 

(2014), this thesis contributes to: (a) the development of macro approaches and life cycle 

assessments for sustainable consumption; (b) mapping progress in the form of indicators; 

(c) the governance, politics and policies of sustainable consumption, covering issues such 

as eco-labelling and stakeholder analysis; and (d) the actions of government, such as 

providing incentives, information, regulations, procurement policies and leadership. In 

this thesis, diverse knowledge and methods from different academic disciplines are 

employed to examine measurement, learning and actions to achieve sustainable 

consumption. By examining these three components in the same body of work, this thesis 

explores the connections and feedbacks between them, and aims to contribute to the 

interdisciplinary research required to identify solutions for sustainable consumption 

(McCormick et al., 2016; Thøgersen and Reisch, 2015). 

Each of the following chapters of this thesis explain how the aims and the objectives have 

been met. Chapter 3 begins with a background section to each of the three parts 

(measuring, learning and acting) that introduces the terms and concepts used, and is 

followed by the research questions that drive the inquiry. Chapter 4 provides a brief 
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introduction to the environmental pressures of consumption, as well as the international 

and Swedish policy agendas designed to address such pressures. Chapter 5 explains the 

methods used. Chapter 6 synthesises the key results for Parts 1–3. Finally, chapter 7 

discusses how these findings contribute to understanding government action on 

sustainable consumption, and makes some practical recommendations to policymakers on 

taking sustainable consumption forward. Chapter 8 provides some conclusions. The 

second half of this thesis comprises the appended papers 1–6. Papers 1–3 concern the 

measurement of sustainable consumption (Part 1). Paper 4 is focused on learning (Part 2) 

and Papers 5–6 on actions (Part 3).  



 

7 
 

3 Background and research questions 

This chapter is organised according to the three issues policymakers face in facilitating 

sustainable consumption – measuring, learning and acting. Each section summarises the 

existing knowledge and evidence and then presents the relevant research questions. 

Part 1: measuring sustainable consumption and improving policy relevance 

Understanding the magnitude of the environmental pressures linked to consumption 

requires accounting approaches that capture these pressures all along the supply chains for 

goods and services, regardless of where those pressures occur. Hence, the accounting 

techniques typically suggested apply life cycle approaches (Hertwich, 2005). The method 

mostly commonly used for calculations at the national level is environmentally extended 

input-output (EEIO) analysis (Hertwich, 2005; Tukker et al., 2009; Tukker and 

Dietzenbacher, 2013; Wiedmann, 2009, see also chapter 5 Methods). The resulting 

estimates of consumption-based environmental pressures provide data that are 

complementary to the typical production-based or territorial environmental accounts. 

Many of the earliest studies carried out using EEIO analysis techniques compared 

differences in consumption- and production-based carbon dioxide emissions (see Davis 

and Caldeira, 2010; e.g. Munksgaard and Pedersen, 2001; Peters, 2008). Work to measure 

consumption-based pressures has expanded since and results are now available for many 

other environmental pressures, such as water footprints (Hoekstra and Mekonnen, 2012), 

land footprints (Weinzettel et al., 2013) and materials footprints (Wiedmann et al., 2015). 

Several EEIO databases are now available: EXIOBASE,3 GTAP,4 WIOD,5 Eora,6 and OECD7 

(see Wiedmann, 2009 and; Wiedmann et al., 2010 for a review; and Lenzen et al., 2013; 

Timmer et al., 2015; Tukker et al., 2009; Tukker and Dietzenbacher, 2013 for examples of 

research projects). Consequently, a large number of footprint results are now publicly 

available for various countries (Wood et al., 2018). 

The variety of databases means that it is possible to carry out and compare multiple 

analyses for the same country. The possibility of undertaking repeated analyses concerned 

with the same basic set of questions demonstrates the plausibility of a consumption-based 

accounting approach. It also poses certain challenges for policymakers as while the 

underlying calculation methods used in all these EEMRIOs are essentially the same, 

published studies contain differing results (Moran and Wood, 2014; Owen et al., 2014; 

Steen-Olsen et al., 2014).8 Comparisons of these results for a single country and their 

interpretation for policymaking, however, are often lacking. In addition, independent 

research groups publish and produce these indicators outside of national statistical 

 

 

3 EXIOBASE: https://www.exiobase.eu/ 
4 The Global Trade Analysis Project (GTAP) https://www.gtap.agecon.purdue.edu/ 
5 World Input Output Database (WIOD) http://www.wiod.org/home 
6 Eora: https://worldmrio.com/ 
7 Organisation for Economic Co-operation and Development (OECD) http://www.oecd.org/sti/ind/input-
outputtables.htm 
8 Footprint results from different models can vary between 10% and 20% for the same country at the national 
level for major economies (Moran and Wood, 2014) 

https://www.exiobase.eu/
https://www.gtap.agecon.purdue.edu/
http://www.wiod.org/home
https://worldmrio.com/
http://www.oecd.org/sti/ind/input-outputtables.htm
http://www.oecd.org/sti/ind/input-outputtables.htm
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accounts and reporting. This means that they may not be fully aligned with national 

accounting data, approaches or goals, and can be difficult to adopt within formal 

government indicator monitoring procedures. Policymakers require new analyses and 

techniques to support the adoption of consumption-based accounting approaches within 

national statistical agencies and the interpretation of results in their national policy 

contexts. To address these gaps, part 1 of this thesis investigates the following research 

questions related to measurement and indicators of sustainable consumption: 

1. What do existing EEIO models say about the environmental pressures of consumption 

in Sweden and are they consistent enough to inform policy? 

2. What additional insights into the environmental pressures of consumption can a new 

approach to EEIO modelling provide policymakers? 

Part 2: learning about sustainable consumption: how indicators foster 

learning in policymaking 

Indicators are one form of scientific knowledge that is often intended by design to be 

policy-relevant (Hezri and Dovers, 2006). The use of scientific knowledge in policymaking 

is a topic that has attracted attention for many decades. Early work by Weiss in the 1970s 

identified different models of research use. She categorised these as linear, where 

applications are developed, policies emerge or problems are resolved because of new 

knowledge (knowledge-driven or problem-solving models) (Weiss, 1979); political or 

tactical, to confirm a predetermined position or tactically to deflect criticism or defend lack 

of action; or more conceptual (Weiss, 1977), where research sensitises decision makers to 

new issues (also known as an enlightenment model or the intellectual enterprise of society) 

(Weiss, 1979). Research has shown that linear models are not applicable in many cases. 

Political, tactical or conceptual use of research is much more common (e.g. Berkhout et al., 

2003; Tseng, 2012). 

Since the 1990s, various researchers have applied this work to the field of sustainability 

indicators, to understand how they support the use of scientific knowledge in policymaking 

(e.g. Hezri and Dovers, 2006; Rametsteiner et al., 2011). Indicator sets such as the State of 

the Environment reporting, for example, have been tested in policy processes (Hezri and 

Dovers, 2006). Later work by Lyytimäki (2013) describes how sustainability indicators 

might be used, not used or misused, either deliberately or unintentionally. Deliberate 

instrumental (linear) use of indicators might most commonly occur with indicators related 

to specific policy measures, such as sulphur content in fuels. As Rinne et al. (2013) suggest, 

however, linear use is typically confined to a narrow ‘indicator circuit’ formed by indicator-

developers themselves and the government actors that are obliged to use the indicators. 

Deliberate non-use in this case might occur when an indicator contradicts policymakers’ 

vision, prior knowledge or interests. Unintended misuse is likely when relevant indicators 

cannot be found (Lyytimäki et al., 2013). Much recent work on this topic (e.g. see the 

POINT9 project, 2008–2011) concludes that sustainability indicators do not follow a model 

of linear use. Instead, their value is primarily indirect, contributing to stimulations of 

 

 

9 https://cordis.europa.eu/project/rcn/89898/reporting/en 

https://cordis.europa.eu/project/rcn/89898/reporting/en
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conceptual thinking and learning among policymakers over the longer term (Bauler, 2012; 

Bell and Morse, 2013; Holden, 2013; Rinne et al., 2013; Sébastien and Bauler, 2013). 

Research has therefore focused on the types of learning and conceptual use of 

sustainability indicators. According to Lyytimäki et al. (2013), use, non-use and misuse 

also occur at this conceptual or learning level. An example of unintended conceptual use 

would be when indicators induce learning in audiences who were not seeking the 

information. A common reason for unintentional non-use is if the indicator is not available 

for a learning situation and actors are not be aware of this. Deliberate non-use in learning 

would be when a decision is made not to believe the message delivered by the indicator. 

Misuse for learning could be unintentional if the indicator is not well understood or used 

for something outside its original purpose or scope, such as using gross domestic product 

(GDP) as a general measure of social progress (Stiglitz et al., 2010). On the other hand, 

misuse can also be deliberate, when indicators are used as tools for propaganda or 

disinformation campaigns (political use) (Lyytimäki et al., 2013). Hezri and Dovers (2006) 

delve deeper into the kinds of learning they see as supported by sustainability indicators, 

distinguishing between those that help people to work more effectively from the same 

perspective (e.g. instrumental learning, policy learning and governmental learning) and 

those that involve a fundamental change in perspective on the policy problem (e.g. social 

learning and political learning). This seems to be particularly pertinent for consumption-

based indicators. The alternative perspective that they offer means that they pose a 

challenge to the framing of policy problems and can imply quite radical societal changes to 

reduce the pressures of consumption (Geels et al., 2015; Welch and Southerton, 2019). 

Understanding whether or how consumption-based indicators support policy learning and 

a change in perspective on policy problems is essential to their further development. 

Past research has shed light on the learning outcomes that result from the use and 

influence of sustainability indicators. However, it offers only limited explicit theorising on 

how observed changes in ideas, perceptions and practices could take place among different 

actors – and, potentially, affect wider social and organisational structures. To investigate 

this, part 2 takes a reflexive outlook on the contextual – and at times contested – nature of 

consumption-based indicators. It examines how the application of consumption-based 

indicators fosters learning among users, and the implications this has for the future 

development of consumption-based indicators. The research question for part 2 is: 

3. Does the application of consumption-based environmental indicators foster learning 

among the users? 

Part 3: actions for sustainable consumption 

Government actions (public policies) are necessary to shape discourses, norms and 

incentives on, as well as the infrastructure for sustainable consumption (Prothero et al., 

2011; Vergragt et al., 2014). Governments have the opportunity to act on their knowledge 

and mandate on sustainable consumption through policy instruments. Policy instruments 

are defined by Bemelmans-Videc et al. (2011) as a ‘set of techniques by which government 

authorities wield power in an attempt to secure support and effect social change’. There are 

several proposed typologies for organising policy instruments (e.g. see Hood, 1983 or ; 

Howlett, 2011). This thesis uses the typology adopted by the Swedish Environmental 

Protection Agency (SEPA), which identifies economic, administrative, informative, and 
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research and development (R&D) instruments (SEPA, 2012; SEPA and Swedish Energy 

Agency, 2007). ‘Economic’ instruments are mainly taxes, tax allowances and reliefs, grants 

and charges; ‘administrative’ instruments are rules- or regulatory-based instruments, 

spatial planning and long-term agreements; ‘informative’ instruments include indicators, 

communications, awareness-raising campaigns, education and ‘nudging’; R&D 

instruments include research and the demonstration of systems. 

Examples of government action to promote sustainable consumption in Sweden include 

those in the sustainable consumption strategy (Government Offices of Sweden Ministry of 

Finance, 2016, see chapter 4) and other policies on reducing footprints (see Persson et al., 

2015 for a summary). At the European Union (EU) level, examples include the EU Ecolabel 

scheme,10 and the Green Public Procurement instrument.11 Scholl et al. (2010) provide an 

overview of EU sustainable consumption policies. There are also several sustainable 

consumption-related interventions now in place around the world, some initiated by 

governments and many by non-governmental organisations (NGOs), the private sector or 

grassroots organisations.12 Historically, these actions on sustainable consumption have 

been perceived as either weak or strong (Fuchs and Lorek, 2005; Hobson, 2013; Lorek and 

Fuchs, 2013). A weak approach is one based on eco-efficiency in production and increased 

consumer awareness of sustainability issues. It is described as weak because efficiency 

gains in production processes can be outweighed by increases in consumption and thus 

have limited scope to deliver sustainable consumption overall. Strong sustainable 

consumption, on the other hand, focuses on changes to consumption patterns and 

lifestyles – and even in some cases a complete overhaul of existing politico-economic 

structures – which, it is argued, will be more effective at delivering sustainable 

consumption (Geels et al., 2015; Lorek and Fuchs, 2013). 

Recent analyses suggest that bracketing sustainable consumption interventions as either 

weak or strong, and arguing for one over the other, is unlikely to deliver sustainable 

consumption in the long term (Geels et al., 2015; Hobson, 2013). This is because the weak 

approach is unlikely to deliver the changes needed, while a strong approach is politically 

unpalatable and pays little attention to problems of underconsumption, poverty or 

economic hardship (Geels et al., 2015). These authors recommend that a lot can be learned 

from projects where weak and strong actions occur together (Hobson, 2013); and that 

aiming for a reconfiguration of existing systems and daily life practices in different 

domains (e.g. mobility, food, energy provision and use) can provide the scale of change 

required in a politically acceptable manner (Geels et al., 2015). Similarly, others note the 

importance of addressing systems of consumption, which might include family life, culture 

or global value chains (Welch and Southerton, 2019), and systems of provision, such as city 

and energy system configuration or product design (Wolff et al., 2017). 

 

 

10 https://ec.europa.eu/environment/ecolabel/index_en.htm 
11 https://ec.europa.eu/environment/gpp/index_en.htm 
12 For examples see the 10YFP database on sustainable consumption and production projects globally: 
https://www.oneplanetnetwork.org/initiatives 

https://ec.europa.eu/environment/ecolabel/index_en.htm
https://ec.europa.eu/environment/gpp/index_en.htm
https://www.oneplanetnetwork.org/initiatives
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The evidence shows that existing actions to facilitate sustainable consumption have not 

been sufficient to deliver the scale of change required (Schrader and Thøgersen, 2011; 

Wood et al., 2018). More research is therefore needed on the barriers to and enabling 

factors in existing interventions, as well as whether, where and how government could take 

further action to deliver sustainable consumption. Two sustainable consumption 

interventions from across the weak to strong spectrum are examined in this thesis. The 

first is a product certification scheme for palm oil voluntarily led by private sector actors; 

and the second are strong sustainability interventions to encourage sustainable 

consumption at the local government level. In the first case, the commodity chain actors’ 

views of certification schemes are explored, to investigate their perspectives on the need 

and potential for government intervention. In the second case, the barriers to and enabling 

factors for local government adopting sustainable consumption measures are examined. 

The research questions for part 3 are: 

4. What do commodity chain actors report to be the limitations of private sector 

certification schemes and what actions can government take to strengthen these schemes? 

5. What are the barriers to and enabling factors for local government in supporting 

sustainable consumption? 
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4 Environmental pressures of consumption and the international 
and Swedish policy agendas 

Several studies were published in the 1990s exploring the link between consumption and 

environmental pressures, and demonstrating the influence that consumption patterns and 

levels have on resource use and pollution (Hamilton and Turton, 1999; Ölander and 

ThØgersen, 1995; Parikh and Painuly, 1994; Phillips et al., 1994; Wolvén, 1991). 

Subsequent work began to investigate this issue further. Ropke (2001), for example, 

argued not only that consumption has environmental impacts, but that the growth in 

consumption outweighs any potential benefits from shifting to more environmentally 

friendly goods. Wier et al. (2001) showed that there were a variety of drivers of 

consumption patterns, such as socio-demographic (e.g. attitudes or values) or economic 

factors (e.g. prices or income), which in turn influence the level of environmental pressure. 

Around the same time, early footprint studies such as the Ecological Footprint 

(Wackernagel and Rees, 1998; Wackernagel et al., 1999) looked at total consumption in a 

country and demonstrated the natural capital (land and water) needed to support that 

consumption and the absorption of waste. Various other footprint studies followed, 

focusing on specific environmental pressures of consumption, such as carbon (Druckman 

and Jackson, 2009; Hertwich and Peters, 2009). In a recent assessment of the evolution of 

footprint studies, Fang et al. (2014) shows how the evidence base has increased rapidly in 

the past ten years. The most important environmental pressures studied in the literature 

were ecological, energy, carbon and water footprints. In 2009, however, carbon footprint 

studies became the most common and have continued to grow at a faster rate than all the 

others (Fang et al., 2014). Improvements in data, computing power and methodologies 

have made tracking the environmental pressures linked to consumption increasingly 

sophisticated at the macro and global levels (Tukker et al., 2018), and also the individual 

supply chain or product level (Godar and Gardner, 2019).  

At the same time, an international sustainable consumption policy agenda has gradually 

evolved. Some of the earliest work was in Agenda 21 (the 1992 Rio summit), which 

included a chapter on changing consumption patterns (United Nations, 1992). This was 

followed by the Oslo Symposium on Sustainable Consumption in 1994, which gave rise to 

an early definition of sustainable consumption (see chapter 1 Introduction). This definition 

was formalised in national and international policy in the United National Environment 

Programme (UNEP)-led Marrakech process in 2003 (Chappells and Trentmann, 2015), 

which led to the 10-Year Framework of Programmes on Sustainable Consumption and 

Production. More recently, sustainable consumption was made part of the global 2030 

Agenda for Sustainable Development, with two Sustainable Development Goals (SDGs) 

related to sustainable consumption and production (SDG 8 and 12) (United Nations, 

2015). The most recent intergovernmental global environmental assessments recognise 

consumption patterns as a key driver of biodiversity loss and ecosystem decline (IPBES, 

2019), and of global greenhouse gas (GHG) emissions (IPCC, 2018). 

Parts 1 and 2 of this thesis focus on Sweden. The selection of Sweden for this investigation 

is information-oriented (Flyvbjerg, 2006), based on expectations of the content of the 

information on sustainable consumption in Sweden. Sweden has been measuring the 

environmental pressures of consumption for two decades, and it has a number of policy 
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measures, practices and activities in place across government that aim to deliver more 

sustainable consumption. Sweden is considered a forerunner in work on sustainable 

consumption (Berg, 2011). On quantitative measurement, Statistics Sweden has published 

environmental indicators that monitor the environmental pressures linked to consumption 

since the end of the 1990s. Some of the earliest in-depth studies that accompanied these 

calculated the Swedish consumption footprints of various products (Finnveden et al., 2001; 

Palm et al., 2006; Palm and Jonsson, 2003). Current data on Swedish consumption-based 

GHG emissions per consumption category for the period 2008–2016 are now publicly 

available (see the SEPA website13). Monitoring Sweden’s consumption-based GHG 

emissions is now embedded in the Swedish government’s environmental policy, via the 

Generational Goal,14 and the environmental objectives system.15 These sit alongside other 

indicators on treated waste, eco-innovation, organic food consumption, the number of 

flights per inhabitant, the proportion of energy generated from renewable sources, 

domestic material consumption and environmental subsidies.16 Of these indicators, only 

two discuss a quantitative target – energy from renewable sources (50% by 2020, already 

met by 2015) and consumption-based GHG emissions, referring to the Paris Agreement’s 

1.5 degree warming target of a global average of 1 tonne Carbon dioxide equivalent (CO2eq) 

of GHG emissions per person by 2050. At the national level, SEPA is responsible for 

follow-up on these indicators and Statistics Sweden produces the relevant statistics 

required for monitoring (Statistics Sweden, 2017; Swedish Environmental Protection 

Agency, 2019). 

On Swedish policy, early efforts to facilitate sustainable consumption stemmed from a 

public investigation into how to make Sweden’s consumption of travel, food and housing 

more sustainable in 2004 (Government Offices Committee, Sweden, 2005). Work on the 

environmental aspects of consumption gained new momentum following a 2012 evaluation 

of the Swedish environmental objectives system, which led the government to instruct 

SEPA to identify measures on sustainable consumption in 2014. This instruction resulted 

in 23 proposals covering transport, housing and food, as well as general aspects such as 

education and innovation (Swedish Environmental Protection Agency, 2014). Most 

recently, the Swedish government published a national strategy on sustainable 

consumption in 2016 (Government Offices of Sweden Ministry of Finance, 2016). The 

strategy outlines what the government can do, in collaboration with municipalities, the 

business sector and civil society, to facilitate more sustainable consumption by Swedish 

citizens. It assigns responsibilities to different public actors and suggests strategic actions 

and policy support in seven areas, such as ‘more effective resource use’, ‘phase out harmful 

chemicals’, and policies and measures targeting ‘foods, transport and accommodation’. A 

new Forum for Eco-smart Consumption is one example of an activity resulting from the 

 

 

13 https://www.naturvardsverket.se/Sa-mar-miljon/Statistik-A-O/Vaxthusgaser-konsumtionsbaserade-utslapp-
per-omrade/ 
14 The Swedish Generational Goal aims to hand over to the next generation a society in which major 
environmental and health problems have been resolved without increasing environmental and health problems 
beyond Sweden’s borders. 
15 http://www.sverigesmiljomal.se/miljomalen/generationsmalet/ 
16 http://www.sverigesmiljomal.se/indikatorer/ 

https://www.naturvardsverket.se/Sa-mar-miljon/Statistik-A-O/Vaxthusgaser-konsumtionsbaserade-utslapp-per-omrade/
https://www.naturvardsverket.se/Sa-mar-miljon/Statistik-A-O/Vaxthusgaser-konsumtionsbaserade-utslapp-per-omrade/
http://www.sverigesmiljomal.se/miljomalen/generationsmalet/
http://www.sverigesmiljomal.se/indikatorer/
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2016 strategy.17 The forum was launched in 2019 and is run by the Swedish Consumer 

Agency. At the regional and local levels, several regional bodies have made sustainable 

consumption part of their environmental programmes (e.g. Region Gotland Executive 

Office, 2015) and Swedish municipalities are engaged in a wide variety of projects and 

activities on sustainable consumption (for a summary see Bernstad Saraiva and Andersson, 

2017). 

  

 

 

17 https://www.forummiljosmart.se/ 

https://www.forummiljosmart.se/
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5 Methods 

Research on sustainable consumption uses multiple methods and theories, many of which 

are drawn from other of research fields (Thøgersen and Reisch, 2015). This is also the 

approach adopted in this thesis. Multiple methods from different scientific disciplines are 

employed to answer the research questions, using both qualitative and quantitative data. 

These comprise systematic review and mapping, macro-environment economic modelling 

and analysis, interviews, workshops and focus groups (see Table 2). 

Qualitative research is a scientific method of observation for gathering non-numerical 

data. It involves the systematic collection, ordering, description and interpretation of 

textual data generated from speech, observation and documentation. The major qualitative 

research methods are interviewing, observation and document analysis (Kitto et al., 2008). 

Quantitative data are measures of values or counts and are expressed as numbers. This 

thesis compiles quantitative data (macroeconomic-environmental modelling) to answer 

research question (RQ) 1 and RQ2, and uses qualitative data (interviews, participatory 

workshops and focus groups) for RQ3. To answer RQ4, qualitative data are gathered 

using interviews and focus groups. A systematic literature review was completed for RQ5, 

involving the collection of both qualitative and quantitative data on the articles reviewed. 

Table 2: research questions and methods used to address them 

Research questions Macro-economic 
environmental 
modelling and 
analysis 

Interviews, 
workshops 
and  
focus 
groups 

Systematic 
literature 
review 
and 
mapping 

RQ1: What do existing EEIO models say about 
the environmental pressures of consumption in 
Sweden and are they consistent enough to inform 
policy? 

x   

RQ2: What additional insights into the 
environmental pressures of consumption can a 
new approach to EEIO modelling provide 
policymakers? 

x   

RQ3: Does the application of consumption-based 
environmental indicators foster learning among 
the users? 

 x  

RQ4: What do commodity chain actors report to 
be the limitations of private sector certification 
schemes and what actions can government take to 
strengthen these schemes? 

 x  

RQ5: What are the barriers to and enabling 
factors for local government in supporting 
sustainable consumption? 

  x 

 

5.1 Environmentally extended multi-regional input-output analysis  

For RQ1 and RQ2, this thesis uses environmentally extended multi-regional input-output 

(EEMRIO) analysis to calculate the environmental pressures associated with the 

consumption of goods and services in Sweden. EEMRIO is based on an established 

national accounting and analytical method used in economics, which represents the 
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structure of the economy as a matrix of transactions between industrial sectors and final 

consumers (Miller and Blair, 2009). When compiled at the national level, this type of 

input-output model represents the supply chains of an economy and total demand for 

goods and services (known as a single region input output, SRIO). Multi-regional input-

output analyses cover several countries and country groups (all labelled regions) in the 

same matrix, and describe the specific production technology for each region and their 

links through international trade. This approach estimates the environmental pressures 

along international supply chains and allocates these to the final consumer of the outputs. 

This is done by ‘extending’ the economic tables with environmental data and applying the 

Leontief model (Leontief, 1970) to reallocate pressures from the producer industry to the 

products of final demand. 

EEMRIOs use data from a range of sources, such as National Accounts, Environmental 

Accounts, the Food and Agriculture Organisation of the United Nations Corporate 

Statistical Database (FAOSTAT) and International Energy Agency data. To construct these 

models, the modeller must make many decisions regarding data sources and 

harmonisation. Consequently, EEMRIOs vary in their representation of the global 

economy (transactions between industrial sectors and countries or world regions), the 

environmental pressures included, source data and allocation methods, and in the 

assumptions made regarding final demand by final consumers. 

To compare the different EEMRIO results for RQ1, all the models were run at the original 

resolution, before the results were aggregated in a common classification of product groups 

and countries (Steen-Olsen et al., 2014). Each of the models was run with a Leontief 

demand pull model (Miller and Blair, 2009) to enable allocation of production-based 

impacts to country-specific final demand. This was done for the maximum number of years 

based on data availability. Where a common year (e.g. 2011) was not available for cross-

country comparison, the closest available year was used and an explicit note was made in 

the results. The environmental pressures included in the comparison were according to 

those available in each model. 

A new EEIO model was developed for RQ2, which combined national data from the 

Swedish System of Environment and Economic Accounts (SEEA) and the System of 

National Accounts (SNA) with international data from a multi-regional input-output 

(MRIO) model (EXIOBASE) to create a hybrid MRIO-SRIO model (the hybrid model). In 

this approach, the Swedish input-output tables for domestic consumption and production 

(domestic and import coefficient matrices) remained intact (i.e. they were used at their 

published level of product detail) and were linked via bilateral trade data to the 

multiregional input-output tables. The multi-regional component supplied detailed 

information about the environmental intensity of foreign production embodied in the 

imported goods.  

For environmental data, Swedish SEEA data provided air emissions by industry in the 

form of stationary emissions, mobile emissions and process emissions. EXIOBASE 

provided the equivalent data for the countries of the rest of the world. For data on other 

environmental pressures and resource use in Sweden and the rest of the world, EXIOBASE 

provided data on blue water use, land use and domestic materials extracted (such as sand 
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and gravel, metal ores, fossil fuels, wood products and biomass), as well as primary crops, 

fodder and grazing (all reported in tonnes). 

To quantify the environmental pressure associated with production in Sweden, the 

resource use and direct emissions from each industry were calculated. The same 

calculation was performed in EXIOBASE for the import data. These production-based 

environmental pressure data were then reallocated from the industries of production to the 

products and services produced using the same Leontief approach described above. This 

was carried out for the years 2008–2014, with EXIOBASE extrapolated data for 2011–

2014. Lastly, by combining this with Swedish final demand data for each year, the total 

Swedish footprints for the various environmental pressures were calculated. 

Several assumptions are built into the input-output analysis framework. Two of the biggest 

are that industries have fixed production coefficients and that there are constant returns to 

scale. This means that the relationship between an industry’s inputs and outputs are fixed 

– tripling all inputs will triple output; cutting inputs in half will halve output – and that 

one sector takes inputs from another in fixed proportions (Miller and Blair, 2009). These 

assumptions are important when examining changes in demand but less so for static 

analyses such as footprint calculations. There are however several other limitations that 

are more relevant to environmental analyses. For example, each sector is also assumed to 

produce only one good or service: one industrial sector cannot produce two different types 

of products. This means that the embodied environmental pressures of 1 unit of the good 

or service produced are the same, regardless of whether, for example, products provided to 

industry might be different to the products sold to final consumers. The sectoral resolution 

of input-output tables is often restricted; information about oil seeds might be included, 

for example, but it is not possible to distinguish between soy or palm oil. However, 

considerable efforts have been made to improve the sectoral resolution in databases such 

as EXIOBASE, which includes 200 products and 163 industries. 

5.2 Interviews 

Interviews were used in RQ3 and RQ4 to collect qualitative data on whether 

policymakers learn from sustainable consumption indicators (RQ3); and how actors view 

the product sustainability certification scheme of which they are part (RQ4). In an 

interview, knowledge is constructed in the interaction between the interviewer and the 

interviewee with the purpose of obtaining qualitative descriptions of the life world of the 

subject (Kvale, 2007, 1996). Interviews require a delicate balance between the interviewer’s 

pursuit of interesting knowledge and ethical respect for the integrity of the interview 

subject (Kvale, 2007). 

The interviews were semi-structured (Kvale, 2007). Pre-identified themes and questions 

allowed for flexibility while still covering the most central questions. For both RQ3 and 

RQ4, preparation for the interviews included understanding the subject area, determining 

the purpose of the interview and selecting the most appropriate interview technique, along 

with prior thought on how the data would be used, stored, analysed and reported (Kvale, 

1996).  
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For RQ3 the pre-identified themes and questions were developed according to expansive 

learning theory, which is a strand of activity theory concerned with how people learn to 

perform activities in organisational contexts (Engeström and Sannino, 2010). The theory 

focuses on object-oriented activities and the objects in this case were the indicators. 

Expansive learning theory was selected because it considers how learners might construct 

and implement radically new, wider and more complex objects and concepts for their 

activity. This was considered a good fit with the type of learning needed to enact new 

policies on sustainable consumption. The following elements of expansive learning theory 

were selected for the questions and analysis (see section 5.5.2): (1) concept formation – 

whether the use of consumption-based indicators (the object) helps actors improve their 

understanding of sustainable consumption (the concept); (2) forming new activity 

structures – whether the use of consumption-based indicators fosters new activities for the 

actors involved; and (3) enabling multiple voices to navigate contradictions – whether the 

use of consumption-based indicators supports actors to include more perspectives and 

interests in clarifying and overcoming political and institutional barriers. The interviewees 

for RQ3 were selected based on their employment in the Swedish public sector, targeting 

individuals from across different levels of government (national, regional, local and 

agencies) who were involved in or working with sustainable consumption in some way. Six 

government officials were interviewed, three national and three regional, and their answers 

were combined with data from the focus groups and workshops (see below). 

The interviews (and focus groups) on RQ4 were also guided by pre-identified open 

questions. These addressed: (a) the most important sustainability concerns of actors in the 

palm oil industry; (b) whose responsibility it is to address those concerns; (c) the 

sustainability commitments made by these actors and how they are implemented; (d) the 

factors that motivate those commitments and what, if anything, holds them back; and 

(e) any changes the actors consider necessary to strengthen sustainability commitments 

along the supply chain. Interviewees were chosen based on their involvement in the palm 

oil commodity chain that links production in Indonesia with consumption in Europe. A 

commodity flow model (Godar et al., 2015) was used to identify the regions of production 

in Indonesia most likely to export to Europe. Interview candidates from those regions were 

identified and invited to participate in interviews. Upstream commodity chain actors were 

identified based on their involvement in the palm oil commodity chain. Twenty interviews 

were completed for RQ4, 11 in the production regions and nine from upstream in the 

commodity chain (e.g. EU manufacturers and retailers). 

For both research questions all the interviewees were informed in advance by letter of the 

purpose of the research and gave prior informed consent via email or, if this was not 

possible, at the start of the meeting. Interviews took place either in person or by 

telephone/Skype. Their duration was 1–2 hours. For RQ3, interviews were recorded 

electronically and in note form by the participating researcher(s). After the interviews, the 

notes were checked against the electronic recordings and the participants were offered an 

opportunity to verify the results prior to the analysis. The vast majority of the interviews on 

RQ4 were carried out in person. Notes were taken during the interviews by the 

participating researcher(s) and participants were offered an opportunity to verify these 

prior to analysis. All the interviews were held on condition of anonymity – there would be 

no direct attribution of quotes to individuals or to individual organisations. 
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5.3 Focus groups and workshops 

Focus groups were conducted for RQ3 and RQ4 to complement the data collected in the 

semi-structured interviews. Wibeck (2010) describes focus groups as structured and 

facilitated group discussions where several carefully selected people share their 

experiences, knowledge, ideas and reflections on a specific topic or theme. 

For RQ3 two focus groups were held with national level public officials engaged in 

sustainable consumption policy and practice: one with the Swedish Environmental 

Protection Agency (eight participants) and the other with the Swedish National Board of 

Trade (three participants). These allowed for group discussion of the issue in question 

(whether indicators foster learning), along with co-analysis of preliminary results and 

checking the validity of findings (Kvale, 1995). The focus groups were recorded 

electronically and in note form by the participating researcher(s). Prior to analysis, the 

notes were checked and updated as necessary based on the electronic record. In addition, 

two four-hour workshops were run for RQ3, each with seven participants from local 

government in Sweden. The workshops were part of a larger participatory process on local 

government drivers of sustainable consumption (André et al., forthcoming), for which two 

municipalities were selected as case studies based on their previous experience of working 

with issues related to sustainable consumption. The workshops were interactive – 

researcher presentations introduced indicators, including footprint indicators and 

consumption-based accounting, and participant discussions were guided by questions and 

themes. The workshops were recorded electronically and later transcribed. 

To address RQ4 focus group discussions with actors along the palm oil commodity chain 

were also used to supplement the semi-structured interviews. Two focus groups were held 

with smallholders in Indonesia (15 participants) and one with Indonesian NGOs (seven 

participants). The focus groups took place over 1–2 hours and were guided by open-ended 

questions that provided space for participants to share their feedback on what they saw as 

the most important issues. Data were recorded in notes by the participating researcher(s) 

and participants were offered an opportunity to verify these notes prior to analysis. Prior to 

all the focus groups on RQ3 and RQ4, participants were informed by letter of the purpose 

of the research. Each gave informed consent before the start of the meeting.  

5.4 Systematic review 

For RQ5, the most recent literature on local government sustainable consumption 

interventions was reviewed to assess how sustainable consumption is addressed at the 

local level, and specifically the policy instruments used, and the barriers to and enabling 

factors for success. According to Haddaway and Macura (2018), a literature review is a 

textual summary of a topic designed to bring together individual concepts, theories or 

studies in an overview. The methods used to perform reviews can differ. The approach 

used in this thesis draws on systematic review and mapping, which is a formalised method 

for synthesising evidence in a reliable manner that aims to maximise transparency, 

comprehensiveness and objectivity (Haddaway and Macura, 2018). Systematic reviews aim 

to minimise biases that can occur in conventional reviews, such as publication bias, 

selection bias and vote counting (see Haddaway et al., 2015), and to maximise objectivity 

and comprehensiveness at each stage of the review process. This provided a transparent 
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and comprehensive view of the literature on the role of local government in facilitating 

sustainable consumption, given the criteria of the study. In sum, the approach comprised: 

(1) A method plan: outlining the review questions to be addressed, the parameters and 

criteria for selection, and the search, screening and synthesis processes in a protocol;  

(2) Search strategy: using multiple databases with carefully designed search strings to 

increase comprehensiveness and avoid bias in document inclusion; 

(3) Screening against criteria: screening all search results using predefined inclusion 

criteria, as documented in the method for transparency and repeatability;  

(4) Screening cross-check: undertaking literature screening by multiple reviewers (four 

reviewers were involved for RQ5) to check for consistency;  

(5) Coding selected documents: coding, describing and synthesising the documents in 

a transparent and consistent manner using a standard coding form; 

(6) Describing the process: providing a detailed description of the method and full 

supplementary information to ensure transparency and repeatability. 

The two search concepts for RQ5 were sustainable consumption and local government. 

Search strings with all possible synonyms were developed and applied to the Web of 

Science and Scopus databases. The search period was 2012–2016. The eligibility 

(inclusion) criteria for selecting the documents were: actors, local government in OECD 

country; intervention, strong sustainable consumption; and subject, local governments’ 

own consumption, household or business consumption across any dimensions (housing, 

food, transport etc.). Once screened, the selected studies were coded for analysis. 

5.5 Data analysis 

5.5.1 Quantitative data 

In order to analyse the quantitative data from the EEIO databases for RQ1, the different 

models were run for Swedish consumption for the years available and the data from each 

model compiled. The results were organised to identify the countries where Sweden’s 

consumption-based environmental impacts originate (hotspots). These countries 

(including Sweden) were ranked and compared for the different environmental indicators, 

according to the year and the environmental indicator available in each model. Where 

available, data for changes in each hotspot over time were analysed to investigate any shifts 

from one hotspot region to another. 

For RQ2, the quantitative data from the new hybrid model were extracted for Sweden for 

the full time series (2008–2014), analysing the change over time. The data were broken 

down by environmental indicator; the final consumer (householders, government or for 

capital investment); and the origin of the environmental pressures (in Sweden or abroad). 

Data at the product level were extracted for a single year (2014) by running the model at 

the full disaggregation of product groups and countries available (212 countries, 200 

product groups/164 industries) and then aggregating to 43 countries and five regions for 

analysis. For each environmental pressure, the country and product group rankings were 

used to identify the global hotspots of different environmental pressures linked to Swedish 

consumption. 
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For the quantitative components of the literature review on sustainable consumption 

interventions by or involving local government for RQ5, the data about each article were 

coded in spreadsheets. This included their basic citation information (year, title, journal 

and author) and content data for each inclusion criteria used to select the studies for the 

review (country, number of cases, dimension of sustainable consumption, intervention and 

policy instrument used). Various outcome measures were also coded, such as the type of 

evaluation used to assess the success or otherwise of the intervention and any resulting 

impact or outcome. Tables were constructed from the data coding forms and the codes 

were analysed quantitatively according to the above criteria and outcome measures, and 

qualitatively to identify barriers and enabling factors (see section 5.5.2 Qualitative data). 

5.5.2 Qualitative data 

For the analysis of the qualitative data, various theories and techniques were employed. 

Expansive learning theory (Engeström and Sannino, 2010) guided the questioning and 

analysis of the data on RQ3. The use of interviews, focus groups and workshops for RQ3 

meant that it was not possible to make claims about ‘actual learning’, or real-life changes in 

practice. This would require methods such as participant observation. Instead, the data 

helped to understand the prospects for (expansive) learning to take place, given what 

people think they are doing, how they seek to enact or operationalise the insights generated 

through the indicators and thus for what purpose they are mobilising the indicators. For 

the analysis, the notes of the interviews and focus groups and the workshop transcripts 

were read iteratively, and responses or statements related to the three elements of 

expansive learning theory framework were highlighted. The research team discussed these 

results and then categorised and presented them according to the expansive learning 

framework.  

The analysis of the interviews of commodity chain actors in the palm oil sector for RQ4 

was guided by a contextualist-constructionist case study approach (Larsen et al., 2012). 

The constructionist approach to knowledge generation assumes that reality is unfinished 

and co-created. It seeks to establish a dialogue among stakeholders, from which a shared 

understanding emerges. The contextualist view values the exposure of the diverse ways in 

which a phenomenon is expressed in different contexts (Larsen et al., 2012). The overall 

objective of the analysis was to offer the most robust multi-perspectival narrative. The 

purpose was to identify the likelihood that evidence exists for that narrative and 

conclusions, and to transparently demonstrate its groundedness in interviews, meeting 

notes and secondary data. From this, it is possible to confirm the robustness of this 

particular narrative, while recognising that others may coexist or remain to be told. The 

notes of the interviews and focus groups were read by the research team and the data were 

analysed using an inductive approach (Fereday and Muir-Cochrane, 2006; Thomas, 2006) 

to identify different stakeholder perspectives. These were discussed within the team and 

four distinct stakeholder perspectives were identified. Responses or statements were 

categorised according to those perspectives and presented in the results. 

For the first part of the analysis for RQ5, the research team performed a narrative 

synthesis to describe the context and overview of the evidence on sustainable consumption 

at the local government level. The qualitative data on barriers to and enabling factors of 

successful sustainable consumption interventions were then analysed by the research team 
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using an inductive approach (Fereday and Muir-Cochrane, 2006; Thomas, 2006). 

Researchers read the full text of the selected articles and any barriers to or enabling factors 

of interventions were highlighted. These factors were discussed by the research team and 

grouped into themes (e.g. finance or funding; staff training, capacities or knowledge). 

These themes were presented in the results, along with the number of studies that included 

text on factors under that theme.  
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6 Results 

Part 1: measuring sustainable consumption and improving policy relevance 

This section provides select findings on measuring sustainable consumption and 

improving the policy relevance of the results, in answer to RQ1: What do existing EEIO 

models say about the environmental pressures of consumption in Sweden and are they 

consistent enough to inform policy?; and RQ2: What additional insights into the 

environmental pressures of consumption can a new approach to EEIO modelling provide 

policymakers? The results relevant to these RQs come from Papers 1-3. The key results are 

given in italics. This is followed by more detailed explanations. 

• Measurements of the pollution and resource use linked to a country’s consumption, 

identifying hotspots for these pressures and monitoring change over time are possible 

using existing models and consistent enough to enable general conclusions to be 

drawn.  

Different EEIO models designed to estimate consumption-based pressures can and, in the 

case of Sweden, do provide varied results for the same country. However, in the case of 

Sweden, the results of the different models are consistent enough to draw general 

conclusions about distance from targets, the origin of pressures and priority areas for 

policy action (see below) (Paper 1). 

• Calculating consumption-based pressures is an essential complement to production-

based approaches in the case of Sweden, as Sweden’s consumption-based pressures 

are consistently higher than its production-based pressures. 

Papers 1–3 (existing models and the new hybrid model) confirm that Sweden’s 

consumption-based pressures are consistently higher than its production-based pressures. 

The comparison of the results from six existing EEIO analyses in Paper 1 shows that its 

consumption-based pressures are higher than production-based pressures for carbon 

dioxide (CO2) emissions, greenhouse gas (GHG) emissions, materials use and water use. 

This was also confirmed using the new hybrid model for Sweden in Papers 2 and 3 for all 

pressures except material and land use. In fact, all the models agree that most of the 

environmental pressure from Swedish consumption occurs outside of Sweden for all 

environmental pressures except land use (Papers 1–3). Existing models vary in the 

percentage of Sweden’s consumption-based pressures that they report as occurring 

domestically rather than abroad. They are consistent, however, in finding that around 60% 

of GHG pressures occur abroad, that 50–75% of material pressures occur abroad and that 

65–75% of water pressures occur abroad (Paper 1). 

For the most part, the analysis using the new hybrid model for Sweden in Papers 2 and 3 

tallied with the findings of the existing models examined in Paper 1, for the indicators 

available. The CO2 fossil fuel footprint ranged from 8.3 to 11.1 tonnes per capita in 2011 in 

existing EEIOs and was calculated as 9.86 tonnes per capita in 2011 using the hybrid 

model in Paper 2 (falling to 7.77 tonnes per capita by 2014). The hybrid model provides 

new data for Sweden on several additional environmental pressures and extends the time 

series to 2014 (Papers 2 and 3). Of these new pressures, Swedish consumption-based 

pressures were higher than those linked to production for sulphur dioxide (SO2), nitrogen 
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oxides (NOx), PM10 and PM2.5 (particulate matter) and blue water in 2014. Land use and 

material use production-based pressures were higher than consumption-based pressures 

in 2014 (Paper 3). For the most recent year available (2014), Sweden’s footprints are as 

follows (per capita): carbon footprint (all GHGs), 10.45 tonnes; PM2.5 footprint, 4.27 kg; 

SO2 footprint, 17.6 kg; NOx footprint, 32.3 kg; water footprint, 124m3; material footprint, 

23.9 tonnes; and land footprint, 2.3 ha (Paper 2). 

• Existing EEIO models have different advantages for understanding Swedish 

footprints, but they all have limitations for use in policy. 

A comparison of the results from the existing EEIO models shows that each model has 

different advantages for understanding Swedish footprints, but also several limitations for 

use in policy (Paper 1). In summary, the global multi-regional EEIO models (such as 

WIOD or EXIOBASE) have good representation of international supply chains and include 

multiple countries in the model, but Swedish data are harmonised to fit in the global model 

and therefore not exactly the same as reported in the Swedish national economic data. The 

Swedish EPA used a single region EEIO model for Sweden to report GHG emissions linked 

to consumption at the time of writing Paper 1 that was aligned with Swedish national 

economic data but had no representation of international supply chains, that is, it only 

included one region – Sweden. Both international supply chains and a good representation 

of the domestic economy are required to ensure a high degree of relevance to domestic 

policy and for following up on Sweden’s Generational Goal. No pre-existing models offer 

all the necessary elements most appropriate for Sweden. A key recommendation of Paper 

1 is to develop a new hybrid model that combines the advantages of the various existing 

models. 

• Measurements of environmental pressures must take into account international 

supply chains, not just domestic production systems. Combining elements of existing 

EEIO approaches in a new model delivers additional policy-relevant insights into the 

pressures of consumption. 

To benefit from the advantages of a model that includes international supply chains, a 

global EEMRIO that keeps Swedish national data intact is required. Paper 1 shows that a 

hybrid MRIO-SRIO model is the most plausible option for countries such as Sweden. It 

provides a substantial improvement on the existing data available to Swedish policymakers 

and is plausible in terms of costings, method and tracking progress towards the 

Generational Goal. In terms of improving the estimates of environmental pressures linked 

to Swedish consumption, the hybrid model for Sweden (Papers 2 and 3) is a considerable 

advance compared to the single region EEIO used by the Swedish EPA. The new model 

offers additional insights by extending both the environmental pressures included (GHGs, 

materials, land, water, hazardous chemicals, NOx, SO2, PM10 and PM2.5) and the level of 

detail about international supply chains. This allows more specific identification of the 

drivers of pressures and where in the world those pressures are felt (Papers 2 and 3). 

• The new hybrid model for Sweden provides additional insights into Sweden’s 

consumption-based pressures: 

o Sweden’s consumption puts different environmental pressures on different 

countries around the world; 
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o Food consumption and construction are product groups that have consistently 

higher footprints for Sweden, for all the environmental pressures investigated 

Both the comparison of models in Paper 1 and the new hybrid model in Paper 3 show 

that environmental pressures linked to Swedish consumption are spread globally and vary 

in size between different product groups. In terms of the origins of the GHG emissions 

linked to Swedish consumption, Sweden is the largest individual contributor (35–40% 

according to the different model), while a further 20% comes from the rest of the European 

Union (Denmark and Germany stand out). The remainder come from the rest of the world, 

particularly China and Russia. This is the case in both the existing models (Paper 1) and 

the new approach (Paper 3). The new hybrid model provides additional insights into the 

hotspots for a much wider range of environmental pressures (Paper 3). Several regional 

hotspots are consistent across all environmental pressures: Sweden itself, China, the Rest 

of Asia and the Pacific, Russia and Germany. The new hybrid model provides a breakdown 

of the Swedish footprint by product group (Paper 3) and finds that food products and 

construction stand out across all environmental pressures, and that water consumption 

and NOx are particularly high for food. Direct use of water and direct emissions to air by 

Swedish households remain important components of the total pressures linked to 

consumption. (This is also evident in production-based accounts.) 

• The new hybrid model reports a small reduction in many of the footprints between 

2008 and 2014. 

• Further action must be taken to reduce Sweden’s environmental footprints in support 

of achieving global and national environmental goals. 

In Paper 1 the EEIO models disagree on the trend of emissions from fossil-fuel use linked 

to Swedish consumption over time. Some models report an increase, while others show a 

decline over time (1990–2012). In the time series data of the new hybrid model (Paper 2), 

it appears that the environmental pressures linked to Swedish consumption decreased by 

around 15% between 2008 and 2014. This was the case for emissions to air – GHGs, 

sulphur dioxide, nitrogen oxides and particulate matter – as well as land use and water 

use. The material use footprint was the exception, where there was an increase of 2%. 

However, it is not possible to conclude from such a short span of data whether this is a 

permanent trend or, for example, reflects the economic downturn following the global 

financial crisis of 2008–2009. While the decrease might be encouraging, far greater 

reductions are needed to meet national and international goals such as those contained in 

the Paris Agreement,18 where GHG emissions would need to be close to 0.82 tonnes CO2eq 

per capita to achieve the target of restricting warming to 1.5 degrees (Paper 2). 

Throughout the period examined in Paper 2 (2008–2014), pressures placed abroad 

remain higher than domestic pressures for all environmental pressures except land use. 

Paper 1 shows that the divergence between these figures has grown for some pressures 

(e.g. for GHGs over the longer period of 1990–2012), which is indicative of a displacement 

of emissions through trade. Paper 2, however, finds that while environmental pressures 

 

 

18 https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement 

https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
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abroad were larger than domestic, they had not increased between 2008 and 2014 for 

emissions to air, water or material footprints. 

Part 2: learning about sustainable consumption: how indicators foster 

learning in policymaking 

RQ3 of this thesis asks whether the application of consumption-based environmental 

indicators fosters learning among the users. The results relevant to this RQ all come from 

Paper 4. Paper 4 first shows how policymakers currently use consumption-based 

(footprint) indicators for learning, which in turn helps identify areas for further 

enhancement. Paper 4 begins from the premise that sustainability indicators are rarely 

used as a direct input into decision making but are instead used to stimulate conceptual 

thinking or learning about a topic. This has been shown in previous research (e.g. Bauler, 

2012; Bell and Morse, 2013; Holden, 2013; Rinne et al., 2013; Sébastien and Bauler, 2013). 

Paper 4 therefore investigates whether and, if so, how such learning takes place. The 

results are presented below, with the key results in italics. 

• Footprint indicators do serve as an instrument for learning by Swedish public 

officials about the concept of sustainable consumption, thereby advancing 

understanding and the policy agenda.  

Footprint indicators do support an understanding of the concept of sustainable 

consumption among Swedish public officials. They help officials to prioritise which 

consumption areas to address; show that sustainable consumption must consider impacts 

abroad as well as domestically, encourage a ‘supply chain perspective’; and demonstrate 

the importance of activities such as sustainable public procurement. Public officials have 

become aware of the size of the challenge presented for achieving sustainable consumption 

by comparing footprint levels with sustainability targets. They often conclude that their 

policies must be more ambitious. 

• The footprint indicators gained new significance through application by the creative 

practices and agency of committed government officials but changes to practices 

were limited. 

The footprint indicators gained new significance through their application to new fields, 

such as international trade or consumer support. They have been ‘appropriated’ by 

agencies and government departments for different purposes, such as communication or 

awareness raising. Swedish public officials have used footprint indicators to create new 

meaning and introduce some new practices. In addition, even if they have not already done 

so, they are seeking to tackle conflicts or exclusions. Examples of new practices include 

manipulating the data to match their outreach structures; engaging new audiences through 

seminars, training and presentations; developing new actor networks based on a supply 

chain perspective; or analysing planning and project decisions using life cycle data. It is 

therefore not so much the indicators themselves that foster learning, but the practices that 

government officials enact around them. Champions of sustainable consumption use the 

footprint indicators as mechanisms for exerting influence, for example, by encouraging 

behavioural change in high-impact consumption areas such as food or flying, and to 

promote policy change, such as a new air passenger tax. The exact activities of the 

respective champions differ depending on where they are situated. National agencies 
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prioritise communication to citizens or other agencies; regional bodies and local 

government tend to target business supply chains or their own procurement activities. 

Nonetheless, the overall change in practices was largely limited to communication 

activities aimed at changing the behaviour of others, rather than their own behaviour in 

their offices or sectors.  

• There was limited progress in enabling multiple voices and abilities to overcome 

political or institutional barriers; in some cases stakeholders perceived footprint 

indicators as divisive or alienating. 

Several public officials reported that stakeholder engagement was typically limited to those 

who already understood the issue and that it was difficult to form new alliances. In some 

cases, they found that footprint indicators provoked resistance. Here, the indicators 

appeared more divisive than unifying and risked alienating certain groups. For example, 

one public official interviewed felt that the issue had become too politicised. Suggestions 

for overcoming barriers were mostly related to technical improvements in the indicators to 

increase transparency in the hope of gaining the trust of those actors who were not 

engaged. When discussing the future development of footprint indicators, participants 

again mainly focused on technical aspects, such as improving the quality and increasing 

the number of indicators, expanding them to new areas and making them part of official 

statistics. 

Part 3: actions for sustainable consumption 

This section provides a selection of the results that answer RQ4, What do commodity 

chain actors report to be the limitations of private sector certification schemes and what 

actions can government take to strengthen these schemes?; and RQ5, What are the 

barriers to and enabling factors for local government in supporting sustainable 

consumption? These are just two areas of many where the government might take action to 

support sustainable consumption. The findings relevant to these RQs come from Papers 5 

and 6. This section draws findings from specific examples and sets out the key results and 

explanations. 

• Relying on voluntary private sector efforts alone to deliver sustainability goals via 

commodity chain governance has several limitations and is unlikely to succeed 

without additional government interventions and support of some kind. 

Paper 5 demonstrates that additional government intervention is necessary for some 

existing actions. Relying on voluntary private sector efforts alone to deliver sustainability 

goals via commodity chain governance is unlikely to succeed without government 

interventions and support. Actors in the palm oil commodity chain report several 

shortcomings of the voluntary certification scheme for sustainable palm oil. These limit the 

likelihood that the scheme will make substantial environmental and social improvements 

to palm oil production. These shortcomings include: (1) market failure for certified 

sustainable palm oil; (2) failures in domestic (producer) government legislation; (3) 

constrained leverage on the supply base and third-party suppliers; and (4) the absence of 

import region (EU) regulation of palm oil suppliers. Two of these four limitations are 

associated with a lack of government activity (Paper 5). 
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• Actors in the commodity chain display a high degree of support for hybrid 

governance measures where the government plays a more active role in supporting 

sustainability interventions. 

Contrary to what the corporate social responsibility literature often assumes – that private 

companies implement voluntary regulation precisely to avoid government regulation – 

Paper 5 shows that several commodity chain actors would welcome government 

intervention. Actors reported being placed at a disadvantage when they make efforts to act 

responsibly and increase sustainability, and are keen for governments to step in to resolve 

this. Hybrid governance efforts to (re)assert the presence of the state, alongside the other 

actors involved (civil society and business) offer potential to improve these schemes in the 

future. The commodity chain actors proposed some actions themselves, such as demand 

side legislation, trade agreement reform or tackling land tenure and property rights in 

Indonesia. As a note of caution, however, interviewees also raised concerns in relation to 

these actions, such as the level of trust in government (Paper 5). 

• Local governments support a number of successful ‘strong’ sustainable consumption 

interventions, but the examples are few. 

At the local government level, the analysis in Paper 6 of ‘strong’ sustainable consumption 

interventions reveals some examples where local government is actively involved in the 

implementation of such measures. However, examples in the academic literature are few. 

Only 61 of the 10,562 studies reviewed examine the role of local government in advancing 

sustainable consumption. There is also very little evidence on aspects of sustainable 

consumption relevant to local government, such as public procurement. While Paper 6 

does not present primary data on local government activities, it does provide insight into 

implemented interventions, as most of the studies were empirical cases. However, it 

cannot provide a comprehensive description of all ongoing work at the local government 

level. It is apparent, in fact, that the academic literature does not capture the breadth of 

sustainable consumption-related activities ongoing at the local government level. 

• Evaluation of interventions on sustainable consumption at the local level is lacking. 

Evaluation of the effectiveness of sustainable consumption interventions at the local level 

is lacking. Few studies evaluated the outcome of an intervention, indicating a clear gap in 

knowledge about the success levels and factors behind interventions. Many authors 

reported difficulties in making evaluations, and hence some findings were inconclusive. 

Similar interventions gave different results in different areas. A small selection of studies 

combined qualitative and quantitative evaluation techniques to evaluate both the process 

and the outcome of an intervention (Paper 6). 

• Local government relies on the least coercive policy instruments (informative and 

administrative) to encourage sustainable consumption, but targets multiple groups in 

society. 

The review in Paper 6 shows that the policy instruments used by local government to 

implement sustainable consumption measures or activities, such as strategies, awareness-

raising campaigns, regulations, legislation and economic incentives, are typically the least 

coercive administrative and informative instruments. Local government places 
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considerable value on being in networks, good stakeholder engagement and strong 

collaboration with other important actors. For many interventions, the target groups 

included one or more of either citizens, the private sector or the municipality’s own 

activities, demonstrating local government’s ability and capacity to engage different 

sectors. 

• Local government faces numerous barriers to the implementation of successful 

sustainable consumption interventions. 

The studies reviewed in Paper 6 show that local government faces numerous difficulties 

in making successful sustainable consumption interventions. These barriers include 

funding; staff capacity and knowledge; data; lack of flexibility and lock-in to the status quo; 

lack of guidance or political will; problems with stakeholder engagement; administrative 

burdens; and lack of regulatory power or tools. Several studies note that barriers to 

successful intervention involve failing to engage with important or necessary stakeholders. 

Specific reasons included a lack of cooperation from some actors and the exclusion of 

others, not being able to accommodate opposing viewpoints and poor communication. The 

studies confirmed this barrier with the contrary finding that extensive consultation, 

collaboration and participatory approaches are key enabling factors of success. 
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7 Discussion 

The aim of this thesis is to examine three aspects of the policymaking process on 

sustainable consumption – measuring, learning and acting – and how they are linked. By 

considering all these elements and the connections and feedbacks between them, this 

thesis provides insights into the development and use of research in policy, but also on how 

an understanding of the policy process might help inform future research. This chapter 

analyses and discusses the results, seeking potential answers to the research questions 

raised at the start of the thesis. The chapter ends with some recommendations on research 

and for policymaking. 

7.1 The scale of the sustainable consumption challenge 

7.1.1 Sweden’s footprints are high compared to sustainable consumption goals but 

setting targets is difficult and controversial 

Based on the footprint results for Sweden, the EEIO models consistently show that 

Swedish footprints are higher than production-based pressures and that Swedish 

consumption requires resources and energy inputs from across the world (Papers 1–3). 

This pressure in turn generates local and global pollutants. There is some variability 

between EEIO models, but they consistently show that 30%–45% of the footprint 

pressures are felt in Sweden while the rest occur abroad (Papers 1–2). In the most recent 

results (for 2014), Sweden’s carbon footprint (all GHGs) was 10.45 tonnes of CO2eq per 

capita; the water footprint was 124m3 per capita; the material footprint was 23.9 tonnes 

per capita; and the land footprint was 2.3 hectares per capita (Paper 2). What does this 

say about Sweden’s progress towards sustainable consumption? Is this pattern and level of 

consumption sustainable in Sweden? Or does it breach environmental thresholds? It is not 

possible to answer these questions without an idea of what the thresholds for 

environmental pressures should be, but trying to determine environmental thresholds for 

resource use and pollution is part of a complex debate about planetary limits and 

maximum per capita resource extraction and pollution (Nykvist et al., 2013; Rockström et 

al., 2009; Steffen et al., 2015). 

Setting a target for global environmental pressures such as greenhouse gases is more 

straightforward than setting one for locally variable environmental pressures. In the case 

of Sweden, there is a statement in the Swedish environmental objectives system19 that to be 

in line with the Paris Agreement and the 1.5° target by 2050, global GHG emissions should 

be less than 1 tonne CO2eq per person; but even targets for global pollutants such as GHGs 

vary. Tukker et al. (2016), for example, uses a target a 2.0–2.5 tonnes of CO2eq per capita 

by 2050 for a 2° warming target. Paper 2 notes that 0.82 tonnes of CO2eq per capita by 

2050 for a 1.5° warming target might be more appropriate for Sweden (Fauré et al., 2016). 

Even if global targets are agreed, however, several issues remain, such as cumulative 

emissions or pathways to the target for different countries (Baer et al., 2009), how 

consumption-based emissions feed into the international debate on emissions reductions 

 

 

19 http://sverigesmiljomal.se/miljomalen/generationsmalet/ 

http://sverigesmiljomal.se/miljomalen/generationsmalet/
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(Peters, 2008; Peters and Hertwich, 2008, 2007) and whether models are consistent 

enough to compare to those targets (Paper 1, Moran and Wood, 2014). 

It is much more difficult to determine overall targets for locally variable environmental 

pressures, such as land use, water use or materials extraction. Thresholds for these 

pressures vary depending on timescale, impact levels, level of ambition and geography. 

Consequently, it is only possible to have a guideline target with which to compare Sweden’s 

current total footprint levels. In addition, being within a total water footprint target, for 

example, does not mean that Sweden’s consumption does not place any water stress on any 

region. Sweden may be reliant on goods or services from water scarce areas. This is one 

reason why the hotspot analysis in the new hybrid model for Sweden is valuable. Several 

reports estimate thresholds for some pressures and these provide a useful starting point for 

understanding the scale of the sustainable consumption challenge. Tukker et al. (2016) 

suggests 100–600m3 of freshwater use per capita per year, not taking account of water 

scarcity issues and acknowledging that targets are highly variable and dependent on local 

conditions. Nykvist et al. (2013) suggest closer to 600m3 per capita per year freshwater use 

for Sweden, based on an equal share of planetary boundary limits (Rockström et al., 2009), 

but this also does not take account of regional variations and scarcity. Targets for land use 

are in the region of 0.9–1 hectares per capita by 2050 in Tukker et al. (2016) and 0.3–0.6 

hectares per capita by 2050 for Sweden in Nykvist et al. (2013). For the material footprint, 

Wood et al. (2018) suggest an indicative target of 5–10 tonnes per capita. But as Tukker et 

al. (2016) note, a guideline quantity is very difficult to determine, due to the need for 

differentiated targets for the variety of materials included in a typical material footprint 

(metals, non-metallic materials, fossil fuels and biomass) and the lack of consensus on 

unacceptable damage or physical limits. 

In comparison to the above indicative targets, Sweden’s water footprint could be 

considered within the target range in 2014, but Sweden exceeds the limits for carbon, land 

and material footprints (Paper 2). Approximate targets like these can be a useful 

indication of the distance from sustainable consumption and the scale of the challenge 

presented by different environmental pressures. Without additional information on 

hotspots of pressure, local context and impact levels, however, it is not possible to go 

further than an approximate guide to policy. 

7.1.2 The pace of change: how encouraging are recent declines in Sweden’s footprints? 

In contrast to Sweden’s encouraging footprint reductions between 2008 and 2014 (Paper 

2), recent data from Statistics Sweden show that Sweden’s GHG footprint increased in 

2016.20 The footprint reductions between 2008 and 2014 may not therefore be indicative 

of long-term trends, or of rapid and sufficient progress towards sustainable consumption. 

Schmidt et al. (2019) underline this reservation, showing that, in the longer period 

between 1995 and 2014, there was little change in Sweden’s GHG footprint. While there 

were reductions in direct GHG emissions from heating and transport domestically, 

 

 

20 http://www.sverigesmiljomal.se/miljomalen/generationsmalet/konsumtionsbaserade-vaxthusgasutslapp-per-
omrade/ 

http://www.sverigesmiljomal.se/miljomalen/generationsmalet/konsumtionsbaserade-vaxthusgasutslapp-per-omrade/
http://www.sverigesmiljomal.se/miljomalen/generationsmalet/konsumtionsbaserade-vaxthusgasutslapp-per-omrade/
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emissions associated with imports, particularly the consumption of manufactured goods, 

substantially increased. Reduced GHG intensities of production were outweighed by 

increases in Swedish consumption (Schmidt et al., 2019). 

This suggest that far greater and more rapid reductions are necessary if Sweden is to 

reduce its GHG footprint by nearly 10 tonnes per capita over the next three decades. As the 

Swedish Environmental Goals website states, Sweden’s consumption-related emissions of 

greenhouse gases must decrease rapidly to less than one tonne per person by 2050.21 In 

relation to the other footprint pressures presented in the results, internationally, the most 

recent reports of the Intergovernmental Panel on Climate Change (IPCC) and the 

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services 

(IPBES) express the urgency of the issue to reduce pressures on water, land, biodiversity 

and the atmosphere. Rapid reductions in GHG emissions and reversing trends for 

ecosystem decline will be essential in the coming decades to avoid irreversible loss of 

ecosystems and biodiversity, and crises for the most vulnerable (IPBES, 2019; IPCC, 2018). 

They note that a key driver of change is consumption patterns. There is a strong case for 

more rapid reductions of all environmental footprints, for Sweden and globally. 

7.2 The value of increasing the policy applicability of indicators 

7.2.1 Monitoring the environmental pressures of consumption is essential 

The size of Sweden’s footprints in relation to targets and the slow pace of change 

emphasise the importance of measuring and monitoring the environmental pressures 

linked to consumption and of improving estimates where necessary. Other global studies 

such as Wood et al. (2018), Arto and Dietzenbacher (2014) and Giljum et al. (2016) 

confirm that wealthy countries such as Sweden must measure and monitor consumption-

based pressures. As Wood et al. (2018) state, large per capita footprints in industrialised 

countries combined with open trade are driving the global economy away from achieving 

environmental targets. It is therefore essential to make efforts at both the national and the 

international level to monitor and understand these trends. 

There are variations in the results obtained from different EEMRIO models (Paper 1), but 

as other authors agree (for example Moran and Wood, 2014), this variability in results is 

no reason to discount the usefulness of EEMRIO for this task. Instead, governments 

should make international coordination backed by adequate funding for data gathering 

and harmonisation a priority for future EEMRIO development (Giljum et al., 2019; Tukker 

et al., 2018, 2016). Government officials in Sweden are willing to support these efforts 

through outreach to other government agencies and intergovernmental bodies such as 

Eurostat and the OECD (Paper 1 and 4). Collaboration and engagement with statistical 

and environmental agencies through forums such as Eurostat, the OECD or the United 

Nations are among the key recommendations on future global EEMRIO development 

 

 

21 http://www.sverigesmiljomal.se/miljomalen/generationsmalet/ 

http://www.sverigesmiljomal.se/miljomalen/generationsmalet/
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(Tukker et al., 2018). This can be driven by, and provide benefits for, multiple areas of 

global trade analysis, as Yamano and Webb (2018) make clear. 

7.2.2 To increase its policy relevance any footprint calculation for Sweden must include a 

representation of global supply chains and Swedish national economic data 

Previous models for calculating Swedish footprints were either global MRIOs or a domestic 

model that only included emissions to air and domestic supply chains (Paper 1). The 

results of these models are inadequate for Swedish policymaking, particularly in relation to 

two aspects of the Generational Goal: that consumption patterns for goods and services 

cause as few environmental and health problems as possible; and that environmental 

pressures in Sweden are reduced without increasing environmental and health problems 

beyond Sweden’s borders. Emissions to air, especially with a focus on carbon emissions, 

are not a good representation of all environmental pressures (Laurent et al., 2012). A lack 

of international supply chain representation means that it is not possible to analyse either 

trade displacement effects (Wood et al., 2018) or global hotspots for consumption-based 

environmental pressures.  

The mechanisms for improving the policy relevance of footprint models for Sweden 

identified in Paper 1 are echoed in other studies: (1) develop a ‘footprint family’ of 

indicators (Fang et al., 2014; Galli et al., 2012) that includes resource use (land, water and 

materials) and emissions to air (GHGs, sulphur dioxide, nitrogen oxides and particulate 

matter), which would allow policymakers to track burden shifting from one pressure to 

another; (2) maintain consistency with national accounts to make the results more 

sensitive to changes in domestic macro policies such as tax reform, border adjustments or 

licence trading schemes (Giljum et al., 2011); and (3) ensure that the sectoral organisation 

of any model is based on the domestic National Accounts and System of Environmental 

and Economic Accounts to enable analysis of results at the economic sectoral level and a 

breakdown of final consumption that is most relevant to the country in question (Edens et 

al., 2015). The new hybrid model presented in this thesis (Paper 2) combines domestic 

economic data on Sweden with the international supply chain representation of an MRIO. 

This is a feasible solution that allows Sweden to increase the policy-relevance of its 

footprint indicator set. The findings of Moran et al. (2018) confirm that any missing 

feedback effects between exports and imports in the simplified linking of Swedish national 

data and the MRIO are not significant for Sweden. A risk of this approach is that the MRIO 

data may not be available in future or as up to date as the Swedish national data.  

The value of the new hybrid model is evident in the results of Papers 2 and 3; it is now 

possible for Swedish policymakers to examine environmental pressures linked to Swedish 

consumption that occur abroad, for water, emissions to air, land, and material footprints. 

A comparison of results suggests that global MRIO models tend to underestimate the 

proportion of environmental pressures Sweden places abroad, by allocating a larger 

proportion to domestic activities in Sweden (Papers 1–3). This demonstrates the value of 

the new hybrid model for policymaking and for follow-up of the Generational Goal. A new 

time series also makes it possible to explore how these pressures have changed, and 

consequently to follow up on the Generational Goal (Paper 2). The detailed results not 

only show the hotspots for environmental pressures by product and geographical region, 

but also make it possible to examine the drivers of high pressure, be they high levels of 
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expenditure or high levels of environmental pressure intensity (Paper 3). Policymakers 

can use these data to identify priority areas for footprint reduction. Nonetheless, further 

work is needed on what specific policy measures could be employed, particularly to address 

environmental pressures external to Sweden. Section 7.5.1 discusses some potential policy 

measures. 

7.2.3 To increase their policy relevance, macro-level data must be accompanied by other 

types of analyses at the product and sector levels 

Measurement and comparison to quantifiable targets at the macro-scale are essential in 

order to see the big picture. Sweden must reduce consumption-based pressures. However, 

while this may be useful for communication purposes and understanding the problem, it 

offers little in terms of policy guidance on those pressures that vary according to local 

context, such as water, materials extraction and land use. Including global supply chains in 

the EEMRIO model in Paper 3 goes some way to revealing global variations in pressures 

linked to Swedish consumption. For example, GHG emissions, SO2, NOx, blue water 

consumption and materials use are all relatively high in food product consumption 

compared to other product groups. At this macro-level of analysis, it is possible to identify 

the regions that might suffer most due to the environmental pressures caused by Swedish 

food consumption, such as Spain for water use or Denmark for NOx emissions. This is a 

useful starting point for considering the specific challenges of and solutions to different 

pressures in different regions. For specific sector-related policies and environmental 

pressures that vary locally, however, other data, methods and approaches are needed. 

Increasing environmental data extensions at the macro-level is one way to provide further 

information about potential hotspots of pressure (for example see Cederberg et al., (2019) 

for agrochemical and land-use change extensions). Nonetheless, policymakers may need 

additional assessments to provide further information at the product level, such as value 

chain or life cycle assessments. Swedish government agencies are ready to incorporate life 

cycle thinking and consumption-related perspectives into their work, but they require data 

tailored to their specific work areas (Paper 4). Godar et al. (2015, 2016) provide some 

suggestions for analysing the pressures in specific agricultural supply chains and Croft et 

al. (2018) show how such techniques might be combined with MRIO approaches. One 

promising area is research into interregional connectedness or ‘telecouplings’ (Godar and 

Gardner, 2019), which identifies the links between actions in one part of the world and 

specific sustainability impacts in another.22 There are several examples of the policy 

options for management at this interregional scale (e.g. Lenschow et al., 2016; Moser and 

Leipold, 2019). Efforts have also been made to examine the detail of specific sectors that 

are less well represented in EEMRIO, such as fisheries (West et al., 2019). Lastly, local 

government officials commonly request data at the local level as well as the national 

(Paper 4). Methods that use geodemographic consumer segmentation data offer potential 

solutions for downscaling footprint data from the national to the local (Baiocchi et al., 

 

 

22 Lenschow et al. (2016) give the example of soy production and trade between Rio Grande do Sul in Brazil 
and Lower Saxony in Germany. 
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2010; Minx et al., 2009). All these types of data and analysis are important and necessary 

supplements to national scale footprint analyses in support of specific policy areas. 

7.3 The limitations and possibilities of indicators for learning 

7.3.1 Measurement is not neutral: the framing of indicators is important for actions 

To successfully explore whether and, if so, how footprint indicators foster learning about 

sustainable consumption and might be enhanced as learning instruments for government, 

it is important to examine their current limitations. Several concerns raised about footprint 

indicators by Swedish public officials highlight the contested nature of such indicators. 

They mentioned conflicts and ideological differences in stakeholders’ views on the use and 

application indicators, and how some indicators are unsuitable for measuring progress or 

divert attention away from other important areas (Paper 4). This suggests that there are 

some cases of deliberate non-use of footprint indicators for learning when the message 

they convey is disbelieved if, for example, they challenge an existing paradigm or 

standards. There may also be potential for misuse if the indicators that are applied omit 

important issues (Lyytimäki et al., 2013). This demonstrates that measurements are not as 

objective as they are often thought or claimed to be (Elgert, 2018; Espeland and Stevens, 

2008). The measurement and standardisation of footprint indicators might 

unintentionally close down wider discussions by creating an illusion of objectivity (Elgert, 

2018) when in fact tensions remain and need to be dealt with more directly. It is important 

to remember when developing indicators that they are not politically neutral and their 

framing can have profound impacts on the way problems and solutions are conceived, 

developed and implemented (e.g. see Tukker, 2002; Jerneck and Olsson, 2011).  

The contested nature of indicators, however, does not mean that measurement should not 

take place. On the contrary, according to Espeland and Stevens (2008), measuring or 

counting something makes it possible to ‘see’ it. This allows comparisons and judgements 

to be made, which is the first step to controlling it. Without the indicators in Papers 1–3, 

the environmental pressures linked to consumption would remain hidden and public 

officials, politicians or other stakeholders might not take actions to address them. As 

Espeland and Stevens warn (2008), however, this control can be controversial. There are 

three important points to consider about the development of measures and the 

implications for action.  

First, footprint indicators make only some aspects of reality visible and hide others (Chelli 

and Gendron, 2013). This focuses the debate on certain issues over others; for example, 

GHG emissions over biodiversity in Paper 4. Many EEMRIO models include multiple 

environmental pressures but only a limited number of social indicators. There are also 

questions of responsibility for pressures beyond legal jurisdiction, such as access to and 

use of resources, poverty alleviation and economic development, underconsumption and 

fair transitions, which are often overlooked and not necessarily measured, but essential to 

consider when delivering sustainable consumption (Fredericks, 2012; Hobson, 2013; 

Seyfang and Paavola, 2008). What it is possible to measure should not alone define the 

focus of actions to achieve sustainable consumption. 

Second, actions to address unsustainable consumption can be highly contentious. 

Indicators alone do not resolve these issues, and perhaps even intensify disagreements 
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(Paper 4). Sustainable consumption, like many sustainability questions, involves various 

trade-offs that may be highly contested and moral or values-based in nature (Elgert, 2018; 

Mccool and Stankey, 2004). Measurement alone will not be able to address these 

dilemmas. It might be a necessary starting point for controlling something, but it is not 

sufficient for resolving all the issues that can arise, especially in designing solutions.  

Third, using indicators also encourages standardisation, or measuring and counting in the 

same way regardless of context. While this might seem appealing – several local 

government officials advocated this during the interviews for Paper 4 – a focus on certain 

indicator sets could fail to capture the full range of benefits of a project (Henry and Scott, 

2017). Local context matters – similar policy interventions have different outcomes for 

sustainable consumption in different places (Paper 6) and standard reporting frameworks 

are not always suited to the local context (Cassar et al., 2013). One-size-fits-all indicators 

and interventions might not be appropriate for monitoring sustainable consumption across 

diverse locations. 

7.3.2 Focusing on technicalities alone will not resolve these issues or enhance learning 

potential of indicators 

There was a common request among Swedish public officials for methods and the quality 

of indicators to be improved and greater transparency in how they are developed. This is 

particularly relevant to EEMRIO models, which need complex modelling that requires 

multiple assumptions and decisions during the modelling process.23 The complexity and 

the assumptions required can reduce transparency and trust in the resulting indicators. 

Public officials in Sweden are highly aware of this and the implications. There are claims 

that some actors may have used the quality of indicators as a delaying tactic to prevent 

action in the past (Paper 4). In fact, this can be a common use of indicators (Hezri and 

Dovers, 2006; Weiss, 1979). Nonetheless, Paper 4 and others agree (e.g. Bauler, 2012; 

Sébastien et al., 2014) that technical improvements may not be enough to overcome the 

political or institutional barriers to sustainable consumption or engage new actors. While 

indicator improvements such as those in Paper 2 make important steps in increasing 

policy relevance (as discussed above), technical improvements alone may not be enough to 

enhance learning. This arguably fits with the suggestion by Bauler (2012) that indicators 

need to be viewed not only as ‘objectively’ robust, but also as legitimate, credible and 

salient.24 A solely ‘technical’ mode of engagement with footprint indicators will not ensure 

that research is understood and used (Lyytimäki et al., 2013). This may be especially 

apparent in areas where the dominant concepts in policymaking are not aligned with the 

 

 

23 Like any model, they must make assumptions about the world that are obviously false, as the targets that 
they aim to represent – economic interactions and pollution levels or resource use – are too complex to handle 
by themselves. Modellers must make a variety of assumptions about principles, standards, ideals, conventions 
and incentives that economists explicitly or implicitly accept as honourable. There are trade-offs between some 
of the constraints, and modellers must make choices within them (Mäki, 2009). EEMRIO models have a craft 
dimension, whereby things may be included or excluded based on personal judgement (Porter, 1996) or pre-
determined standards (such as the System of National Accounts). 
24 Legitimate: the actors perceive that the indicator has been developed with fairness and meets political, 
societal or ethical standards. Credible: scientifically plausible and technically adequate. Salient: the indicator 
refers to relevant questions (Bauler, 2012). 
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latest evidence (Heiskanen et al., 2014).25 It also risks limiting the necessary dialogue on 

which policy measures could or should be implemented to achieve sustainable 

consumption (Paper 4). This same limitation is noted in several other studies that agree 

that a focus on technicalities might limit the potential for actors to engage (Mccool and 

Stankey, 2004; Sébastien et al., 2014; Sébastien and Bauler, 2013). 

7.4 Enhancing policymaker learning on sustainable consumption 

7.4.1 Institutional environments, not indicators alone, should be the focus of 

improvements 

If technical improvements alone are not enough, what can be done to enhance learning 

from indicators on sustainable consumption? Paper 4 reveals not only that the use of 

indicators in policy is constrained by institutional factors (as Cassar et al., 2013 describe), 

but that even the learning potential of those indicators is constrained by the same factors. 

Factors such as organisational set-up, ineffective communications, limited resources or 

adherence to systems or structures that lock in certain activities or behaviours (Paper 4, 

Cassar et al., 2013) – or even the institutional structure (Astleithner et al., 2004) – may all 

slow or inhibit conceptual development, new activities or practices, navigation of conflicts 

and engagement of new voices. This means that the mechanisms suggested for enhancing 

indicator development or increasing their influence (e.g. Lyytimäki et al., 2013; Sébastien 

and Bauler, 2013) may still be hampered if limitations on the institutional environment 

remain. More attention should be paid to these institutional factors and how the practices 

of government officials can be further enabled.  

Currently, the practices of public officials in response to indicators are unstructured and 

risk pulling in different directions. While such self-organisation may be helpful initially, 

there is also a need for more facilitated and structured learning if sustainable consumption 

is to be effectively implemented. This is similar to the arguments made in Geels et al. 

(2015) that in the case of policy instruments to achieve sustainable consumption more 

broadly, approaches should move from fluid network governance to more structured 

government- or market-coordinated processes. Attention should shift from the 

institutionalising of indicators to institutionalisation of the implementation practices 

associated with those indicators (Paper 4).  

To expand on this, Massey and Huitema (2013) argue that achieving actions on an issue or 

developing new policy instruments is difficult using expertise such as indicators alone. 

They found that only when substantive expertise was combined with an institutional order 

and substantive authority – and the issue became a policy field – did countries become 

more effective at implementing actions on that issue. In Sweden, Papers 1–4 indicate that 

there is considerable expertise in the area of sustainable consumption. There have, for 

example, been a number of sustainable consumption policy proposals, policy papers, 

research programmes, reports and studies, academic articles, interest and lobby groups, 

 

 

25 One example of this research-policy knowledge gap provided by Heiskanen (2014) is between contemporary 
research on consumer behaviour and the consumer society and the ways in which consumers are 
conceptualised in policymaking. 
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and inquiries. More could be done, however, to ensure that sustainable consumption is 

embedded in the institutional order (via ministries, agencies, parliamentary committees or 

special departments) and given the necessary authority (via regulations, rules, procedures 

or plans, material resources and government expenditure) (Massey and Huitema, 2013). 

This would give greater power to what could be described as the new and relatively 

powerless policy field of sustainable consumption (Heiskanen et al., 2014). 

7.4.2 Policymaker learning from existing activities may be hampered by lack of 

evaluation 

The use of footprint indicators can lead to learning by public officials, as is evident in the 

enhanced understanding of the concept of sustainable consumption and the associated 

policy agenda (Paper 4). However, footprint indicators are not essential for learning 

about sustainable consumption. Paper 4 finds much creativity in sustainable 

consumption interventions at the local government level, for example, where overarching 

footprint indicators are not commonly available. Learning may therefore have come from 

elsewhere. As other authors suggest, policymakers can learn about sustainable 

consumption from actions already in place (Geels et al., 2015; Hobson, 2013), from 

participating in activities such as visioning (Schröder et al., 2019), from constant 

intervention, monitoring and adjustment (Welch and Southerton, 2019) or from co-

production of knowledge (Heiskanen et al., 2014). 

Much of this learning, however, may still require a form of qualitative or quantitative 

evaluation of activities. The findings in Paper 6 indicate that this could be problematic. 

Few sustainable consumption interventions are formally evaluated and when they are, the 

results often prove inconclusive (Paper 6). This is confirmed in other research, where 

policymakers felt there was insufficient knowledge to enable evidence-based policymaking 

on sustainable consumption (Heiskanen et al., 2014). Similarly, data evaluation and 

dissemination of innovative approaches to sustainable consumption have been found to be 

severely lacking (Scholl et al., 2010). Furthermore, where evaluative capacity is not 

available it can become a key barrier to the success of a project (Papers 4 and 6). 

Combining qualitative and quantitative approaches for evaluating both the process and the 

outcomes of sustainable consumption interventions offers the potential to enhance 

measurement and learning in the future (Paper 6), as is suggested by Keller et al. (2016) 

and Wolff et al. (2011). But both Keller et al. (2016) and Wolff et al. (2017) also note that it 

can be extremely difficult to identify causal links between interventions, programmes, 

policies and desired outcomes. Heiskanen et al. (2014) suggest new forms of reflective co-

production of knowledge that engage multiple stakeholders, where the research focuses on 

learning from the implementation and evaluation of interventions to produce real-time 

knowledge. 

7.5 Policymaker actions on sustainable consumption: barriers and success 

factors 

7.5.1 Actions to promote sustainable consumption should address systems of 

consumption 

The footprint results for Sweden in Papers 1–3 and the comparison with environmental 

thresholds and sustainability targets emphasise the scale of the sustainable consumption 
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challenge and that rapid reductions in environmental pressures are necessary. The fact 

that footprints in most developed countries remain high despite the existence of 

sustainable consumption indicators and knowledge, and policies that have been in place 

for the past two decades, implies that these indicators, knowledge and policies have so far 

been insufficient to substantially reduce footprints. Much greater effort is required to 

deliver the necessary footprint reductions (Hoekstra and Wiedmann, 2014; Thøgersen and 

Schrader, 2012; Wood et al., 2018). Papers 5 and 6 explore some current actions to 

promote sustainable consumption. Their results are discussed below in the context of 

scaling-up actions to achieve sustainable consumption. 

Leaving sustainability improvements in the palm oil sector to voluntary private sector 

schemes and individual choices has not had the desired effect (Paper 5). The certification 

scheme appears to be suffering many of the purported limitations of weak sustainability 

measures, such as lack of consumer demand and problems with pricing, and struggling to 

account for the wider social, cultural and political structures at play (Geels et al., 2015; 

Welch and Southerton, 2019). The conclusion that increased government intervention is 

necessary (Paper 5) corresponds with other recent investigations into food production 

and consumption, such as Chkanikova and Mont (2015).  

These findings are interesting in the light of recent claims that sustainable consumption 

efforts should focus on whole systems of consumption (Geels et al., 2015; Hobson, 2013; 

IPBES, 2019; Keller et al., 2016; Reisch et al., 2013; Welch and Southerton, 2019); for 

example, understanding food consumption in the context of family life, culture, global 

value chains and ecosystems. This implies that efforts should address the social 

organisation of consumption, not just the choices of individual consumers (Welch and 

Southerton, 2019). Coupled with the view that government interventions are necessary to 

shape the discourses and norms on and incentives and infrastructure for sustainable 

consumption (Prothero et al., 2011; Vergragt et al., 2014), the question arises: how could or 

should governments intervene to support consumption systems such as global value 

chains? On the specific case of certification of palm oil, Paper 5 shows that the actors 

involved in the commodity chain support increased government intervention, and that 

stakeholders are themselves calling for enhanced government regulation.26 There are, 

however, several limitations to a hybrid governance approach that should be considered: 

(1) the risk that governments could become compromised by big business; (2) the 

potentially limited ability of hybrid governance to open up discussions on contested rights, 

interests and perspectives; (3) the risk that the agency of local actors is further reduced as 

the most powerful voices dominate decision making; and (4) that a hybrid governance 

focus diverts attention from the underlying breadth of interventions needed and the 

necessity for governments to (re)gain power from private authority.  

Other suggestions on how Sweden might reduce environmental pressures in global value 

chains include technology transfer linked to exports; strategic bilateral cooperation on high 

 

 

26 Although all relevant stakeholders are unlikely to hold this view. The interviews in Paper 5 may only have 
revealed the perspectives of those who consider themselves to be ‘front-runners’, who stand to gain from such 
practice becoming compulsory. 
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impact products and services; development cooperation with civil society organisations; 

and leading international cooperation (Persson et al., 2015). More generally, Lenschow et 

al. (2016) explore the role of the state in addressing environmental pressures linked to 

global networks of production and trade. They discuss various governance options, such as 

bilateral and multilateral conventions, certification and labelling, technology transfer, 

economic instruments and network governance. In practice, the EU now shows signs of 

increased governmental action in this global value chain arena. The most recent plan from 

the EU to protect and restore the world’s forests, for example, recognises the importance of 

EU consumption to global environmental pressures and will investigate demand-side 

regulatory (and non-regulatory) options (European Commission, 2019). For countries such 

as Sweden, where a large part of its footprint pressures occur abroad (Papers 1-3), 

government efforts to address the global value chain and international aspects of 

sustainable consumption are extremely important. 

7.5.2 Local governments seem well placed to deliver changes to consumption systems, 

but there are several barriers to progress 

In addition to national (or regional) government, local government has a role to play in 

facilitating sustainable consumption, but faces several barriers to implementing effective 

interventions. Paper 6, and to some extent Paper 4, show that ‘strong’ sustainable 

consumption interventions involving local government may suffer from various difficulties, 

such as political unpalatability, implausibility and elitism (Geels et al., 2015; Heiskanen et 

al., 2014; Hobson, 2013; Miller, 2001). A lack of political will, for example, was a barrier to 

the success of some strong sustainable consumption interventions. There was also 

resistance from residents who felt excluded from the planning or implementation 

processes in some cases, which may be indicative of elitism. Lack of stakeholder 

engagement and participation were also barriers to success. On the other hand, 

engagement and participation, where present, were shown to be key enabling factors 

(Paper 6). This suggests that these strong sustainable consumption measures can be 

successfully implemented if stakeholders are actively engaged with and participate in the 

intervention. In many cases, local governments could play an important role in facilitating 

that engagement and participation (Paper 6 and see Dryzek, 2002; Hajer et al., 2003). 

Interestingly, there were several interventions identified in Paper 6 that occur at the local 

level but do not involve local government. These might benefit from increased government 

involvement, although further analysis of these studies would be necessary to investigate 

this claim. 

Geels et al. (2015) propose that local government is well placed to deliver on-the-ground 

efforts to change consumption systems via a range of measures. In support of this 

assertion, the interventions at the local level that were most successful in driving forward 

sustainable consumption were those that used multiple policy instruments – economic, 

administrative, informative, and research and development – simultaneously (Paper 6). 

This point is also argued in Pape et al. (2011), which provides several examples of 

successful mixed instrument interventions in the EU. Individually, local government 

informative and administrative instruments were most common, and being part of a 

network or a signatory to an agreement were also significant (Paper 6). Geels et al. (2015) 

argue that network governance policy instruments are especially important in the early 

stages of delivering sustainable consumption, but that more coercive instruments should 



 

44 
 

follow once more clarity has been gained from the earlier phases about technical 

performance, consumer practices, infrastructure and so on. These instruments can be 

either market-based (e.g. taxes/incentives) or regulations (Geels et al., 2015), but local 

government struggles to move on to these more coercive instruments (Paper 6). They 

typically reported that they did not have the powers or tools to implement market-based or 

government steering models, and often identify this as a barrier to success. In response to 

this struggle, local government commonly looks to national government for additional 

support (Paper 4).  

7.6 Limitations and further research 

The results and discussions in Papers 1–4 focus on Sweden, providing an understanding 

of measuring and learning on sustainable consumption in this case. It is not the contention 

of this thesis that by understanding Sweden, it will be possible to understand all cases 

(Stake, 1995). Nonetheless, by examining a country that is apparently at the forefront of 

work on sustainable consumption (Berg, 2011), it might be found that if measurement, 

learning and action are hampered in some way in such a favourable case, this would also be 

experienced in other cases with environments less conducive to sustainable consumption 

(Flyvbjerg, 2006). However, this thesis demonstrates that while Sweden may appear to be 

at the forefront in some aspects of sustainable consumption (such as expertise), the 

country has large footprints (Papers 1–2) and there are several barriers to implementing 

and delivering policies and practice on sustainable consumption. For example, the 

institutional environment is not necessarily favourable to supporting or embedding 

sustainable consumption practices (Paper 4) and Sweden may lack the institutional order 

and authority needed for sustainable consumption to become a strong policy field (Massey 

and Huitema, 2013; Scholl et al., 2010). Understanding more about the status of the 

sustainable consumption policy field in Sweden and how it might develop is one potential 

area for further research. Paper 4 provides a starting point, identifying some institutional 

factors that may be important to learning and action on sustainable consumption in 

Sweden, such as organisational set-up, communications, resources or adherence to 

systems or structures. Further exploration of these factors and the relationship between 

expertise, indicators and the institutional environment in Sweden (and other cases) could 

provide useful insights into how learning on sustainable consumption might be enhanced. 

See, for example, Astleithner et al. (2004) or Pape et al. (2011), which examine the 

influence of institutional structures on sustainable consumption or indicator use in 

different European cases. 

This thesis does not contain a full assessment of all the ongoing work on sustainable 

consumption in Sweden. Recent reports show that Sweden has several policies and 

strategies in place across all governmental levels (see Hennlock et al., 2015; Persson et al., 

2015). Some of the newest literature (e.g. André et al., forthcoming; Axelsson et al., 

forthcoming) also demonstrates that substantial work on sustainable consumption is 

ongoing in Sweden. How far do these policies go to changing whole systems of 

consumption (Welch and Southerton, 2019)? Further work is needed to examine the extent 

to which Swedish policy supports a reconfiguration of sustainable consumption systems 

(Geels et al., 2015), or how individual policies mix to deliver sustainable systems in 

different sectors (see Reisch et al., 2013 for an example of EU food policy). Investigating 
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the level of policy integration on sustainable consumption (Koide and Akenji, 2017; Welch 

and Southerton, 2019; Wolff et al., 2017) could also provide a better understanding of the 

existing sustainable consumption policy field in Sweden and insights, for example, into 

addressing the goal conflicts raised by Swedish public officials in Paper 4. 

The actions on sustainable consumption analysed in Papers 5 and 6 are not enough to 

draw conclusions about the overall effectiveness and role of weak or strong interventions to 

achieve sustainable consumption. However, the results do add weight to the suggestion 

that both weak and strong policy measures suffer from limitations that can restrict their 

success or effectiveness (Geels et al., 2015; Hobson, 2013; Welch and Southerton, 2019). 

This, coupled with the finding that a mix of policy instruments is often most effective at 

delivering successful sustainable consumption interventions (Paper 6), suggests that 

important insights could be gleaned from examining interventions where weak and strong 

approaches come together, as proposed by Hobson (2013). Further research could examine 

how policies combine to address systems of consumption (as above) and how elements 

such as stakeholder engagement (Paper 6) might be put into practice most effectively. 

One suggestion is that this can come from research itself engaging early on in the policy 

process and helping to set the agenda, as Heiskanen et al. (2014) recommend. Methods 

such as design practice for problem framing (Bijl-Brouwer, 2019) offer one idea on how 

this might be explored in the future. 

With regard to measurement, the variations in EEMRIO results can hamper the use and 

interpretation of results in policymaking (Paper 1). While the trends may be consistent, 

greater consistency will be required, for example, on the setting of national consumption-

based targets (Moran and Wood, 2014). Hence, recommendations for future research rely 

on improving the consistency of international and national economic, trade and 

environmental pressure data. This will require researcher and policy effort (see section 

7.7). Because of the coarse-grained nature of the data from EEMRIO models, several 

authors suggest that an important focus for future research should be product-level and 

sectoral analyses (e.g. Croft et al., 2018; Godar et al., 2016), as discussed in section 7.2.3. 

In addition, other authors recommend investigations into the variations in results at the 

product level (Moran and Wood, 2014), which would support further analysis of the 

Swedish results in Paper 3. Tucker et al. (2018) note that particular enhancements, such 

as the incorporation of physical data on materials flows, to enrich the monetary data in 

EEMRIOs could better support particular types of analyses (e.g. for waste treatment). 

Other suggestions on data extension include downscaling to the local and regional levels 

(Paper 4, Ivanova et al., 2017), and increasing and improving the environmental pressure 

data (Paper 4). 

Lastly, there is a need to increase and improve the evaluation of sustainable consumption 

interventions. The findings in Paper 6 show that evaluation of sustainable consumption 

interventions is infrequent and often difficult (also discussed by Keller et al., 2016) but 

Paper 4 highlights the demand for this from public officials. Wolff et al., (2017; 2011) also 

agree that a substantial improvement in evaluation is essential to support decision making 

by public officials. Some work to this end has already been undertaken for Sweden (see 

Hennlock et al., (2015)). Recommendations on expanding this type of analysis include: (1) 

combining qualitative and quantitative methods to assess the process and outcome of 
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interventions (Paper 6 and others such as Keller et al., (2016) and Wolff et al., (2011)); 

and (2) assessing the dynamic interactions between systems of consumption and 

production, as opposed to concentrating on behavioural change and incentives or barriers 

among individuals (Welch and Southerton, 2019). On sustainable consumption research 

more generally, it is important that work expands to countries outside of Europe and North 

America, where much of the focus has been historically (Paper 6, Hobson, 2013). 

7.7 Recommendations to policymakers 

The final part of this discussion summarises some practical recommendations for 

policymakers in support of sustainable consumption. These recommendations are based 

on the findings of this thesis. They aim to inform the Swedish Government, given that is 

has been the main country of study for much of this thesis and that the recommendations 

start from current progress on and tools for sustainable consumption measurement, 

learning and action in Sweden. The intention is, however, that these recommendations will 

also be of relevance to other governments in their efforts to facilitate sustainable 

consumption and to the international bodies that can support this work. 

• Change the framing and language of sustainable consumption. The concept of 

sustainable consumption should move beyond ‘sustainable consumers’ (Paper 4), and 

beyond consumption as patterns of aggregate demand and individual behaviour, to the 

social organisation of consumption (Welch and Southerton, 2019) and the 

transformation of socio-technical systems and daily life practices (Geels et al., 2015; 

Wolff et al., 2017). Lack of attention to wider social, cultural and political structures 

makes solutions such as voluntary certification schemes less effective (Paper 5). 

 

• Sustainable consumption should be supported through the institutional 

environment (Paper 4, Massey and Huitema, 2013; Scholl et al., 2010). Paper 4 

shows that, despite their substantial expertise, the current activities of public officials 

on sustainable consumption are unstructured, reliant on individual champions and 

face several institutional barriers. Addressing these institutional factors and creating a 

more structured policy arena for sustainable consumption could provide the additional 

institutional order (through ministries, agencies, parliamentary committees or 

specialist departments) and authority (via regulation, rules, procedures and plans, 

material resources and government expenditure) required to support existing expertise 

(Massey and Huitema, 2013). For example, creating a public body with prime 

responsibility for developing and implementing sustainable consumption policy, as 

suggested by Scholl et al. (2010), could encourage the inter-ministerial cooperation 

called for by public officials in Paper 4, set explicit objectives and targets or create a 

legislative basis for implementing policies, which local government identifies as lacking 

(see Paper 4 and Paper 6). 

 

• Continue to measure and monitor the environmental footprints at the 

national level. Continue to complement production-based data with analyses of 

consumption-based environmental indicators at the national level. A macro-level 

perspective is essential to track progress towards sustainable consumption at the 

societal level. It is particularly useful to monitor whether wider societal changes in 

consumption undermine technological and energy efficiency gains in production 

(Paper 2, Palm et al., 2019; Welch and Southerton, 2019), and to reveal the global 
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environmental pressures linked to consumption that would not be visible from 

production-based data alone (Papers 1-3). 

 

• Support improvements to environmental, trade and input-output data at 

the national and international levels (Paper 1). Continue engagement in international 

data development processes such as those of the OECD, the United Nations or Eurostat 

(Paper 4). It is well documented that there is a lack of reliable environmental data 

collected and published on certain products or industries. This affects the footprint 

results (Paper 1) and can erode trust in EEMRIO calculations and conclusions (Paper 

4). Specific areas for development might include emissions related to international 

shipping (Schim van der Loeff et al., 2018), chemicals (Persson et al., 2019) or fisheries 

(West et al., 2019). Further coordinated environmental data development efforts at the 

international scale are essential for long-term monitoring of the complex and global 

nature of environmental pressures (see for example Gardner et al., 2018; Giljum et al., 

2019; Godar et al., 2015; Godar and Gardner, 2019; Tukker et al., 2018, 2016). 

 

• Support the downscaling and tailoring of national consumption-based 

environmental indicators, where appropriate. Swedish local and regional 

governments are calling for further support from national government on sustainable 

consumption indicators and data development to track and evaluate progress towards 

sustainable consumption (Paper 4, Paper 6). There is a receptive audience among 

public officials for taking a life cycle and consumption-related analytical perspective, 

but data and indicators need to be available, flexible (Paper 4) and adaptable to 

dynamic patterns of consumption and societal shifts (Welch and Southerton, 2019). 

The recommendation to downscale and tailor consumption-based indicators and 

improve the quality of environmental data and EEMRIO calculations (above) comes 

with a caveat. Improved or increased quantification should not come at the expense of 

or distract from deliberative and inclusive discussions about values, priorities, trade-

offs, and long-term and systemic change to achieve sustainable consumption. This is 

important to ensure that the actors required to deliver sustainable consumption do not 

become disengaged or are not excluded (Papers 4, 5 and 6). This leads on to the next 

recommendation. 

 

• Ensure stakeholder engagement and participation in sustainable 

consumption indicator, policy and intervention development, whether this 

is for: deciding on and developing data and models for measuring the pressures of 

consumption (Paper 1); avoiding rejection of or resistance to local sustainable 

consumption interventions (Paper 6); overcoming political and institutional barriers 

to sustainable consumption and engaging new actors (Paper 4); or ensuring equal 

voice and the rights of currently unrepresented groups in global commodity chains 

(Paper 5). The contested nature of sustainable consumption requires greater 

engagement and participation by the stakeholders involved (Spaargaren, 2003). As 

Wolff et al. (2017) find, stakeholder engagement is a sometimes necessary but not 

sufficient condition for the success of sustainable consumption interventions. There are 

various suggestions for the form this engagement should take in order to achieve 

sustainable consumption. For example, Schröder et al. (2019) suggest transdisciplinary 

research, participatory visioning and scenario exercises; Pape et al. (2011) recommend 

participatory and interactive approaches to policymaking rather than top-down 

government-led information campaigns; and Heiskanen et al. (2014) argue for 
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reflective co-production of knowledge, where researchers engage at early stages of the 

policy formation process. 

 

• Take additional actions to achieve sustainable consumption goals. The 

hotspot analysis in Paper 3 suggests target areas for action to reduce environmental 

pressures linked to consumption. For Sweden, these include food and agricultural 

products, construction products, and activities that drive direct household emissions, 

such as travel. Geographically, hotspot areas include the EU, China and Russia (Paper 

3). In terms of actions more generally, increasing stakeholder knowledge through the 

provision of information and individual choice cannot be expected to deliver the scale 

of action needed at the required pace. Knowledge and indicators alone are not enough 

to drive action (Paper 4). Current progress towards sustainable consumption is slow 

(Paper 2) and there are several political and institutional barriers still to be overcome 

(Paper 4, 5 and 6). Market-based behavioural- focused interventions have had 

limited success and call for additional government intervention (Paper 5). Local 

government has an important role to play in delivering sustainable consumption but 

faces several barriers to its work. More understanding of and support for enabling 

factors could be one way to enhance work at the local scale (Paper 6, Wolff et al., 

2017). Governments can take action in global value chains, for example (Paper 5), and 

look to move from network governance methods (Paper 6) to steering and market-

based approaches (Geels et al., 2015). Any actions should consider what is often 

overlooked or unmeasured in sustainable consumption (e.g. underconsumption, 

fairness and justice issues) and must be mindful of the importance of stakeholder 

engagement and participation, and take account of the critiques of action on 

sustainable consumption to date (e.g. Geels et al., 2015; Hobson, 2013; Mont et al., 

2013; Welch and Southerton, 2019). They must also draw on the available evidence on 

barriers to and the enabling factors of different interventions (Paper 6, Wolff et al., 

2017).  
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8 Conclusions 

The levels of environmental pollution and resource use linked to current consumption 

patterns in countries such as Sweden are unsustainable. Governments have an essential 

role to play in delivering sustainable consumption. This thesis examines the current status 

of policymakers’ measurement of, and learning and acting on sustainable consumption. By 

considering all three elements of measuring, learning and acting together, along with the 

connections and feedbacks between them, this thesis reveals the following insights:  

• First, novel footprint measurements for Sweden highlight the scale of the challenge to 

reach sustainable consumption and the value in increasing the policy applicability of 

indicators.  

• Second, indicators can lead to learning, but their contribution to changing existing 

practices and navigating political or institutional barriers is limited. The learning 

potential of indicators is currently constrained by institutional environments; instead it 

must be structured and enabled by the institutions.  

• Third, for the actions studied, increased government involvement appears to be a 

necessary and, to some actors, desirable option. There are several barriers to and 

enabling factors of policy action on sustainable consumption.  

In terms of connections, what might first appear to be a linear process of measurement 

leading to learning followed by action is in reality far more complex. Policymakers act with 

a lower level of knowledge than they would like; indicators are unused and, in some cases, 

even rejected. Learning comes from practitioners’ involvement in action, as well as 

research into the actions themselves, the problem and solutions. 

This thesis highlights the global nature of the issue of sustainable consumption and the 

scale of the sustainable consumption challenge for countries such as Sweden, as well as the 

urgency with which the related environmental problems need to be addressed. 

Governments should respond to calls for greater engagement in existing sustainable 

consumption activities and take more ambitious and innovative policy steps to 

substantially reduce the environmental pressures of consumption. International 

collaboration is essential. Governments should work to relieve the burden of change on 

consumers alone, and actively engage with stakeholders to design a mix of policy actions 

that can support more sustainable systems of consumption. Developing an understanding 

of government efforts to measure, learn and act to promote sustainable consumption offers 

an insight into how these multiple factors might contribute, separately and collectively, to 

more sustainable consumption. 
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