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Abstract: This review article presents an overview of recent literature on: the scientific con-

sensus about the attribution of climate change to anthropogenic sources; successes and failures 

to create a global policy regime to lower worldwide carbon emissions; recent developments 

in the public perception of climate change and associated risks; and the persistence of highly 

carbon-intensive practices in spite of scientific evidence on the attribution of climate change to 

anthropogenic causes. Holistic approaches to understanding patterns of consumption, focusing 

on ensembles of social practices, may explain this persistence, however, such approaches are still 

in their infancy with regard to developing proactive ideas for policies to promote low-carbon 

practices more effectively.
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Introduction
One puzzle regarding anthropogenic climate change is the discrepancy between the 

scientific assessment of the ensuing risks, and the relative lack of societal response to 

these risks. The identification and assessment of risk has occurred in modern society 

mostly with reference to scientific research. Since the 1980s, scientific research has 

generated a consensus regarding anthropogenic climate change–drastic reductions in 

greenhouse gas (GHG) emissions in the decades to come, are required to limit future 

climate change. This recommendation has been consistent over the past 20 years, 

and the assessment reports produced in this period are the single most collaborative 

scientific endeavor in the history of science.1 Thousands of scientists have contributed 

to these assessments, and the resources of hundreds of research institutions worldwide 

have been invested in this endeavor. Assessment reports commonly known as IPCC 

(Intergovernmental Panel on Climate Change) reports have served as a scientific basis 

for global negotiations on the reduction of carbon emissions within the framework of 

the United Nations (UN), which is the world’s most encompassing political framework 

for addressing problems of a planetary scope. Scientific assessment has provided a 

compelling rationale for lowering global carbon emissions, and the UN has agreed 

to do so since the signing of the United Nations Framework Convention on Climate 

Change in 1992, followed by 21 conferences of the parties, to date.2 Technologi-

cal solutions are available, even if their application creates difficult policy choices 

and potentially high costs. However, technologically speaking, a gradual switch in 

energy systems to renewable energies is possible. Increases in energy  efficiency are 

technologically feasible (eg, more efficient power plant technologies, using more 
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energy efficient  appliances, and improving insulation in 

buildings), and emission control technologies for several 

GHGs are available. However, despite all the global diplo-

matic efforts and the availability of technological solutions, 

global carbon emissions stemming from human production 

and consumption remain on the rise.3 The research puzzle for 

the social sciences is to explain why this discrepancy exists, 

why it is so persistent over time, and what opportunities can 

be identified to achieve a transformation toward a low-carbon 

society. In part, the slow response to climate change may be 

explained by the weak UN framework having been unable to 

generate a  binding global policy regime.4 Further explanation 

may be found by looking at the most fundamental dynamics 

of capitalism, a form of economic production that is almost 

global in reach.5 The post-growth or de-growth debate 

takes up this capitalist perspective and discusses ways to 

depart from the inescapable growth dynamic inherent in the 

capitalist mode of production, which is responsible for ever-

increasing side effects and negative externalities.6 Another 

perspective analyzes the level of individual behaviors and 

actions as they account for a large portion of the global GHG 

output. If one can understand the factors driving individual 

consumption and mobility behavior, it would be possible – 

or so one hopes – to identify options for a transformation 

that would work from the bottom up by reducing individual 

carbon footprints and accumulating the savings into a net 

global emission reduction.7

This review paper focuses on recent research findings on 

the preconditions for long-term individual carbon reduction 

gains. Conventional wisdom holds that the actions of indi-

viduals are impacted by how they perceive and understand 

the world, and how they identify problems and risks. The 

aim of this review article is to look at the links between the 

scientific risk assessment on anthropogenic climate change, 

public perceptions of climate change, and the possibilities 

of switching from high-carbon to low-carbon practices. To 

do so, the paper briefly summarizes the central aspects of 

the scientific assessment (The attribution of climate change 

to anthropogenic causes section) and then comments on the 

development of global climate negotiations (Climate policy 

development section). The main focus is a literature review 

on the public perception of climate change (The perception 

of climate change section), as well as on the persistence of 

highly carbon-intensive practices and the societal precondi-

tions for widespread diffusion of low-carbon practices (The 

persistence of highly carbon-intensive practices section). This 

paper concludes with a brief reflection on the implications of 

the state of the research for the policy process.

The attribution of climate change 
to anthropogenic causes
The attribution of the observed increase in the global average 

surface temperature to human activities, has long been an 

important part of the scientific risk assessment on climate 

change.8 The attribution of climate change to anthropogenic 

sources is difficult because the global climate system has 

always been changing from natural causes and will continue 

to change so in the future.9 The question of attribution is 

relevant because it implies that within an extremely short 

period of time (relative to geological time scales), humans 

have discharged emissions into a global system at an order of 

magnitude that changes the basic parameters of this system. 

The attribution problem also directly affects the aspect of 

political responsibilities for mitigation. Therefore, the ques-

tion is whether climate change can, at least in part, be attrib-

uted to anthropogenic sources. If this cannot be shown with 

a sufficient level of confidence, climate change may occur 

due to natural variations only. This finding would call for 

adaptation policies to protect against climate-related risks, 

but it would not be a basis on which to ground sweeping 

de-carbonization policies. The question of attribution can 

be traced back through all available assessment reports pro-

duced in the context of the IPCC, with the First Assessment 

Report published in 1990, the Second Assessment Report 

in 1995, the Third Assessment Report in 2001, Assessment 

Report 4 in 2007, and the latest, Assessment Report 5, in 

2013 and 2014.10,11 The evidence that climate change can 

be attributed to human influence has again grown since 

Assessment Report 4. In this context, climate change does 

not only refer to changes in the average temperature of the 

earth’s surface, but also to other critical dynamics such as 

ocean heat uptake and changing precipitation and storm 

patterns.11

In terms of the warming of the atmosphere and oceans, 

human influence has been detected for changes in global 

water cycles, reductions in snow and ice, rise in the global 

mean sea level, and changes in some climate extremes.12 

Moreover, the emission of GHG is not the only relevant 

human activity in this context. Climate change has also 

been attributed to other anthropogenic processes.11 In its 

most recent Summary for Policy Makers of the Synthesis 

Report, the IPCC states  that atmospheric concentrations of 

greenhouse gases were unprecendented in at least the last 

800,000 years and continues:

Their effects, together with those of other anthropogenic 

drivers, have been detected throughout the climate system 
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and are extremely likely to have been the dominant cause of 

the observed warming since the mid-20th century.13

Because the IPCC has provided the most comprehensive 

scientific risk assessment on climate change to date, this cur-

rent paper is based on the relatively broad and solid consensus 

in the global scientific community that climate change can 

most likely be attributed to human causes. However, even in 

the face of scientific evidence, the fact that climate change is 

a complex process implies severe problems in understanding 

for even the educated lay person. One problem in understand-

ing is due to the relationship between global and regional 

or local dynamics: even if the global mean temperature is 

an important indicator for global climate change, the way 

in which this global change manifests itself regionally or 

locally will differ substantially from any straightforward 

rise in mean temperature. Assessment Report 5 shows wide 

regional variation of key risks associated with anthropogenic 

climate change. The manifestations of global climate change 

will very likely differ across and within regions, and the 

associated risks may range from increased damage due to 

wildfires, to increased flood damage, heat-related human 

mortality, water restrictions, and vector- and waterborne 

diseases, among other things.14

The attribution of local climatic changes (rather than 

global trends) to anthropogenic sources is also more 

difficult:

This is because most of the local variability of local climate 

is averaged away in the global mean.15

The described complexities of anthropogenic climate 

change and the related scientific uncertainties16 create some dif-

ficulties in the perception and understanding of climate change 

by the public, in particular those uncertainties that relate to local 

manifestations and impacts of global climate change, and to the 

intricate relationship between climate change and other factors 

influencing parameters of the earth system which are relevant 

for human uses.17 Public perception of scientific uncertainties 

may lead to skepticism regarding the IPCC risk assessments 

or to a low readiness to adopt low-carbon practices.18,19 Before 

focusing on the development of public perception on climate 

change, I briefly summarize recent climate policy developments 

in the context of scientific evidence.

Climate policy development
Anthropogenic climate change is not only a scientific puzzle 

but also a governance object.20 Since the early 1990s, there 

have been serious attempts to develop a global approach 

to climate mitigation polices within the UN negotiation 

framework. In the early years, commentators suggested that 

a globally binding agreement to prevent dangerous levels 

of climate change might be built by following the positive 

example of the Montreal Protocol. The latter, for a number 

of different reasons, led to the phasing out of emissions 

from industrial sources harmful to the stratospheric ozone 

layer.21 However, it was soon realized that the preconditions 

for a climate agreement were much more complex than in 

the case of the Montreal Protocol,22 as fossil fuels provide 

the energetic basis of human development and well-being. 

Phasing out a few harmful substances for which technological 

substitutes exist or can be found in a short time is relatively 

easy. It is much more difficult to depart from a growth model 

with a global reach based on the unlimited use of fossil fuels, 

for which huge infrastructures have been built over the past 

2 centuries.23 To understand the seemingly slow progress of 

international climate diplomacy, one has to acknowledge 

the messiness and conflict-ridden nature of anthropogenic 

climate change as a policy problem. Negotiations for a treaty 

to protect the ozone layer could be organized around a set 

of technical issues: how to substitute harmful substances, 

how to monitor the phasing out, and how to compensate for 

moderate economic losses connected to compliance with the 

protocol in some parts of the world. Negotiations for a treaty 

to prevent dangerous anthropogenic climate change has to 

address the much more complex transformation of the way 

the entire system of energy provision and consumption is set 

up, ie, the core of the world’s model for economic growth and 

well-being. Difficult choices would have to be made by many 

governments, and this would require conflicting vested inter-

ests to be mediated and powerful resistance to be overcome, 

with a convincing low-carbon model of sustainable growth 

not yet in sight. The long-term transformation of energy sys-

tems will necessarily be a conflictual and inescapably political 

(rather than technological) process.24,25 The UN system has 

served as the negotiation framework for more than 2 decades 

but, so far failed to bring about collective action at the  

necessary level of strictness. One obvious problem is that the 

UN system does not have the executive power of a world gov-

ernment and unlike national governments, cannot issue and 

implement laws. Binding international agreements must be 

based on a consensus, and several alliances of countries and 

country groups have acted successfully as veto powers over 

time, slowing action considerably. Several times, negotiations 

have been in a stalemate situation, with too much political 

confrontation and too many vested interests that could not be 

overcome by consensus.26 From this difficult constellation, 

several trends have emerged.
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Carbon markets as a dominant solution: the creation 

of carbon markets appeared from the early 2000s onward 

as a promising alternative to other policy instruments. The 

European Union Emissions Trading Scheme was imple-

mented as the first large-scale carbon market implemented 

in 2005.27 Many other carbon trading schemes followed in 

the years since then in all world regions except for Africa. 

Putting a price on carbon emissions now seems like a viable 

“technical” solution that takes out much of the political 

conflict and transfers it to the logics of the market, which 

would provide flexible, low-cost solutions to the low-carbon 

challenge.28 However, even though carbon markets look 

like beautiful and elegant solutions in economic theory, the 

realities of how they are set up and institutionalized reveal 

many types of systematic problems that can be seen as seri-

ous limitations to the potential of carbon markets to deliver 

long-term low-carbon developments.29 For example, the 

European Union Emissions Trading Scheme suffers from a 

persisting over-allocation of emission allowances which so 

far has hindered a massive impact on investment decisions 

toward low carbon technologies. 

Multiplication of policy levels: another trend pertains to 

other levels of policy development, eg, at the level of local 

city administrations. At local governance levels,30 a growing 

number of worldwide initiatives have begun to explore the 

possibilities of city administrations to contribute to climate 

mitigation policies and promote the transition toward low-

carbon development pathways. The network International 

Council for Local Environment Initiatives and the so-called 

transition town movement are the most prominent examples. 

In a reflection about the potential of urban governance in 

achieving climate protection, Bulkeley and Betsill concluded 

in 2005 that the urban level is embedded in complex vertical 

linkages between state institutions and the emergence of new 

political spaces.31 As a consequence, urban governance can 

become effective only if it relates to multilevel governance 

arrangements, but not at an isolated policy level. In a more 

recent reassessment, the same authors discussed consider-

able changes within a few years only: a proliferation of 

interventions, projects, and initiatives at the municipal level, 

demonstrating a huge potential for emission reductions and 

concurrent benefits. However, the overall policy effects are 

still extremely difficult to assess.32

Search for alternative policy regimes: against this back-

drop, many authors acknowledge that states or national 

governments are still the only actors that can generate the 

necessary legitimacy and can draw from the necessary legal 

and financial resources to develop visions and implement 

programs for the long-term transformation of entire energy 

systems.33 Based on this insight, new policy strategies have 

been suggested that build on national interests and differen-

tiated domestic policy approaches as building blocks of a 

polycentric climate regime, as an addition to the consensus-

based global UN climate regime. One example would be to 

establish bottom-up carbon pricing systems in individual 

countries which can create a number of co-benefits.34

The overall picture of climate policy development can 

be described as slow progress at the global regime level, 

contrasted by a proliferation of regional, national, and  

subnational policies and instruments to mitigate climate 

change, the effectiveness of which has been assessed with 

mixed results.35 In this situation, the questions arise of what 

is known about the development of low-carbon practices at 

the level of individual citizens or consumers and how can 

these developments be understood. Because the problem of 

public perception is seen by many to be a key factor influenc-

ing individual behavior and actions, the paper will now focus 

on the issue of changes in the public perception of climate 

change in the past decades.

The perception of climate change
Public perception of climate change has been discussed and 

measured since the 1980s.36,37 Early on, large portions of the 

lay public saw global warming as a problem and showed some 

concern, while acknowledging a low level of understanding 

of the basic causal relations leading to it.38 Studies over the 

years, regarding what people actually know about climate 

change have at times shown considerable progress, as in a 

recent local study in the US that demonstrated considerable 

improvement in knowledge about basic causal relations and 

a near disappearance of some of the early misconceptions 

on climate change.39 However, typical misperceptions can 

still be found, and studies have been conducted to improve 

information policies about climate change.19 In a recent 

comprehensive literature review on trends in public opinion 

over the past quarter century, Capstick et al distinguished 

four different phases.40

From the 1980s to the early 1990s, public opinion polls 

worldwide showed an increasing basic awareness of climate 

change as a problem. However, there was limited knowledge 

about basic facts, and many respondents confused global 

warming with ozone depletion or local air pollution. Inter-

estingly, at that time, many people believed that the climate 

was already changing. From the mid-1990s to around 2005, 

steady growth and deepening concern were shown by many 

studies, with shares between 50% and 70% of the respondents 
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thinking that global warming caused a fair amount or even a 

great deal of worry in the US, and in other countries. Despite 

variations between and within countries, this was a phase of 

relatively broad public support for climate mitigation policies 

worldwide, when a popular consensus for action on climate 

change formed. In contrast, the period from around 2005 to 

2010 showed increasing skepticism, especially within Anglo-

Saxon countries, and a growing polarization of opinions in 

some countries such as in the US.41 The percentage of respon-

dents who believed that climate change was a conspiracy 

theory rose, and in that period, the share of respondents who 

were skeptical about the human causation of climate change, 

its potential negative impacts, and the existence of a scientific 

consensus on climate change peaked at approximately 40% 

in the UK42 and the US.43 In contrast, this phase coincided 

with worldwide growth in media coverage on climate change, 

especially between the years 2006 and 2009.44 In the early 

2010s, the decline of concern and the rise of skepticism in 

the US and Europe seemed to be coming to a halt. Recent 

studies have shown a stabilization of public concern for cli-

mate change, even though there is some volatility between 

the years and still huge variation between countries and world 

regions.40 Examples from other countries also show a lower 

overall percentage of public skepticism regarding climate 

change compared to Anglo-Saxon countries.45

What are the implications of these findings? Some com-

mentators doubt that a deep understanding of the complex 

causes of climate change or even a deep concern for the risks 

associated with climate change impacts is a necessary pre-

condition for climate mitigation policies.38,46 However, a huge 

group of climate skeptics with some political leverage are a 

serious barrier to further policy engagement. One question 

is what factors drive skepticism.42,43,45,47,48 Several drivers 

have been discussed in the literature. Economic explanations 

found some support, especially in connection with insecure 

labor market conditions during the recession before 2010.49 

Others have looked at organized disinformation campaigns 

by corporate sponsored activism groups.50,51 However, by far 

the most consistent explanation can be found in underlying 

political orientations and broad environmental attitudes, ie, 

pre-existing values and world views.42,43,45,48

This finding suggests that the public perception of climate 

change should probably be conceptualized more in terms 

of beliefs and worldviews, than in terms of knowledge and 

information. The literature on framing deals closely with the 

questions of how these beliefs and worldviews are formed 

and how this connects to feelings of responsibility and the 

motivation to change behavior.52,53 Frame is used as a concept 

to analyze how the central organizing idea about the essence 

of an issue emerges. In the context of this paper, frames are 

used to show how the idea of what climate change is, and 

what problem it implies, develops in the public mind.54 The 

concept of frames usually includes distinct sets of diagnostics 

(identifying the problem), prognosis (finding problem solu-

tions), and motivations (encouraging action).55 Frames can 

include scientific aspects, but often they emphasize the moral, 

economic, or yet other aspects of a problem. Usually we can 

observe several competing frames. Some become dominant 

over time and structure the way how most people perceive 

a given problem (in our case climate change). But different 

frames can become dominant in different contexts (eg, in 

different national contexts). Research on framing is used to 

show that not only do opinions and concerns about climate 

change vary across countries and regions but even the very 

concept by which people understand and try to make sense 

of climate change varies accordingly. A study about frames 

in Twitter communications from four English-speaking 

countries over 2 years has revealed large differences in the 

sense that US users are much more preoccupied with the 

question of whether global climate change is real or a lie 

than with questions about the causes, impacts, and solu-

tions of climate change, as compared with UK, Canadian, 

and Australian users. However, again, these differences also 

vary strongly with general political orientations, especially 

among US users.56

Some have argued that frames can be used strategically 

to build support for climate mitigation policies. In particular, 

the ways in which uncertainties, costs, and normative guide-

lines are combined in a frame may affect the type and level 

of public support: eg, framing costs as a smaller increase in 

future income proved to be favorable,53 as did generally using 

positive frames rather than negative ones.52 A different study 

used a laboratory setting to measure the influence of global 

versus local frames and cost frames (the costs of dealing 

with climate impacts) versus benefit frames (including the 

potential benefits of climate change) on the level of concern 

over climate change, behavioral intentions, and support for 

local policy action. They found that benefit framing decreased 

perceptions of problem severity but did not decrease behav-

ioral intentions to address climate change and that the local 

vulnerability frame generated much stronger levels of support 

for local policy action than a global frame.57

Applying a framing analysis to the ways in which cli-

mate change has been communicated by non governmental 

organizations, Della Porta and Parks show a substantive shift 

in recent years from the broad frame of “climate change” 
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to the frame of “climate justice”.55 The newer frame of 

climate justice makes room for broader public engagement 

for several reasons: the frame is much more appealing for 

groups in the global south, it allows frame bridging to other 

global justice movements, and it better reflects a common 

culture of shared ownership (eg, of the earth’s atmosphere) 

than the more conventional frame of climate change, with 

the concept of charismatic leaders agreeing on global policy 

solutions.58,59

Summarizing this section, it is important to accept 

that perceptions of climate change are deeply embedded 

in pre-existing concerns, beliefs, and worldviews and that 

the frames that are typically used in communications about 

climate change can influence the motivations and intentions 

to act or support for policy actions. Frames even define at 

which level of collective or individual action problem solu-

tions can be found in the first place, with only some frames 

suggesting the need for global binding agreements and 

other frames implying a much stronger focus and reliance 

on individual behavioral change.20 This leads to the next 

section, in which the linkage between perceptions or beliefs 

about climate change and individual actions are addressed 

in a more systematic way.

The persistence of highly carbon-
intensive practices
The most direct link between individual behavior and cli-

mate mitigation is consumption. What and how do people 

consume? How does this influence global GHG emissions? 

What are available alternatives? A broad conceptual study 

systematically analyzes the carbon footprint of five main 

consumption categories (food, shelter, travel, goods, and 

services) and identifies connected technological consump-

tion options that would result in lower GHG emissions.60 

The consumption of food offers three low GHG consumption 

options: increased vegetal foodstuffs, avoidance of vegetables 

transported by air or produced in heated greenhouses, and 

replacement of ruminant meat (eg, beef) by non ruminant 

meat (eg, pork or chicken). Shelter is also a basic need: apart 

from the energy-intensive construction of buildings, heating 

(and cooling in warmer countries) is the most GHG inten-

sive activity. The GHG intensity of heating can be reduced 

mainly by better insulation, switching to renewable energy 

sources, improving energy efficiency, and retrofitting older 

buildings. Travel behaviors can switch to low-GHG options 

if vehicles are powered by renewable energies (especially 

trains and electric bikes). So far, there are no available low-

GHG alternatives to conventional air travel, but high-speed 

trains can, at least in some cases, provide alternatives with 

reduced GHG emissions. The consumption of goods requires 

a differentiated analysis because the energy intensity of 

products varies enormously with the production and resource 

extraction processes. Using natural products from extensive 

farming, recycling materials, reusing materials, and extend-

ing the lifetime of materials are viable options for lowering 

the GHG consumption of goods. As for the consumption of 

services, the available option to lower the GHG intensity is 

to choose services that are labor intensive, rather than energy 

intensive. Further, a switch to renewable energies and changes 

in practices (less use) are available across all fields of con-

sumption that require the use of electric power.60

However, in spite of many available technological options 

and low-carbon alternatives and a widespread willingness 

to mitigate climate change, carbon-intensive practices still 

prevail. Many systematic reasons for this can be found when 

analyzing the meanings of consumption and a whole range 

of barriers to change. Often it is the lack of a specific type 

of infrastructure (eg, electrical mobility, heating households, 

or the availability of low-carbon goods and services) that 

is the most persistent barrier to change.61,62 Moreover, con-

sumption is a very complex social and cultural activity.63 

The consumption of food, for example, is in most cases not 

just a mechanical response to a biophysical basic need, but 

embedded in a set of cultural meanings, ideas about one’s 

identity, and the representation of one’s self.64 One’s choice of 

food is thus more about who a person is than about what this 

person wants to do about climate change. Many consumption 

practices have become increasingly moralized,65 but the link-

ages between moralization and action and between beliefs 

about climate change and the willingness to engage in climate 

mitigation on a personal level are not very straightforward. 

This is true both ways: climate-friendly attitudes do not 

necessary lead to climate-friendly behavior, and skepticism 

about climate change does not necessarily prevent pro-

environmental behavior. As one recent study showed, even 

if people are skeptical about climate change and about the 

personal responsibility for switching to low-carbon lifestyles, 

they can still be very concerned about the unsustainable use 

of resources and act accordingly.66

The literature on low-carbon consumption patterns is 

divided into studies following a behavioral paradigm on the 

one hand and studies focusing on social contexts, the systemic 

features of action situations, and social practices on the other. 

One prominent strand of literature in the behavioral paradigm 

has been inspired by the work of Ajzen on planned behavior.67 

Authors have tried to identify the role of individual beliefs, 
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attitudes, and values as determinants or predictors of pro-

environmental behavior. These works have been criticized 

for their lack of understanding of the crucial influence of 

the context in which behavior is situated, their linear model 

of behavior, and the oversimplified expectations about the 

possibilities to induce behavior changes.68,69 However, this 

approach has been the basis for many policy interventions 

to promote low-carbon behavior, as has been particularly 

well documented for UK policies.69,70 Alternative approaches 

suggest a broader and more holistic understanding of why 

people remain locked in non-sustainable carbon-intensive 

practices.

Kurz et al discussed two different conceptual ways to 

move beyond the obvious shortcomings of the linear behav-

ioral paradigm: the psychological perspective on habits and 

the sociological theory of social practice.71 Both perspectives 

assume that planned behavior (or deliberative action as it is 

called by Kurz et al) is often not at the heart of what goes 

on in the social world.71 In their paper, the authors looked 

at various examples of consumption with huge potential to 

switch from high-carbon to low-carbon consumption pat-

terns. They demonstrated convincingly that the understanding 

of these consumption patterns can be much improved if one 

departs from looking only at deliberative actions to adopting 

a perspective of habitual and routine aspects of daily life. 

The psychological approach to habits emphasizes that many 

action patterns can be explained as automatic responses to a 

particular and repeatedly experienced context. The closer the 

link between the context and the behavioral response becomes 

(through repetition), the more automatically activated the 

behavior will be and the less cognitive effort will be involved. 

By this mechanism, consumption patterns can become self-

perpetuating in stable contexts. Political interventions trying 

to promote behavioral change will then remain ineffective 

if they rely on information, moralization, or other attempts 

to change attitudes.

Theories of social practice also depart from a focus on 

deliberative action by individuals. Instead, they treat social 

practices, such as cooking, heating, and driving, as analytical 

units in themselves. By practice, these authors conceptualize 

ensembles of meanings and symbols, competences and proce-

dures, and materials and technologies that are bound together 

in regular and repeated performances by practitioners. The 

practice approach is particularly well equipped for explaining 

why highly carbon-intensive patterns of consumption are so 

persistent over time and why policy interventions frequently 

fail.71 To understand patterns of individual transportation, for 

example, one would have to look at how driving from one 

place to the next is actually performed in a routine and taken-

for-granted way, how the practice of driving is interconnected 

with many other practices (working, enjoying leisure time, 

taking care of family members, etc), and how it is inseparably 

linked to both specific meanings of driving and the specific 

material aspects of it.71 The consumption of energy, which is 

so crucial for the question of low-carbon intensive consump-

tion patterns, is not looked at as a form of consumption in 

its own right. Rather than just by looking at the patterns of 

turning on or off electric devices, the consumption of energy 

can only be understood insofar as it is connected to social 

practices such as heating or cooking.72 As an outcome of these 

different approaches to understanding consumption patterns, 

several important lessons can be learned:

•	 many situations leading to one or another act of consump-

tion can be better understood as habitual and routinized 

situations than as deliberative (planned) actions.

•	 The context in which these patterns of consumption take 

place is of crucial importance and often remains under-

theorized.

•	 More holistic approaches to consumption provide bet-

ter explanations to why highly carbon-intensive prac-

tices are so persistent, in spite of or at least independent 

from improved knowledge about climate change, 

heightened awareness about the risks of climate 

change, and growing pro-environmental attitudes. 

They can show how practices are stabilized because 

they are ensembles of competences, material aspects, 

and symbolic meanings and are entwined with many other 

practices at the same time.

There have been attempts to use the holistic approach not 

just to criticize oversimplified policy interventions but also 

to develop the basis for more effective policy programs.70 

However, it is obviously difficult to change whole sets of 

social practices, and attempts to do so are still in their infancy. 

In the meantime, it might be a worthwhile consideration 

to rely on providing political regulation and creating new 

infrastructures at the systemic level in parallel to looking 

at the role that individual consumers can play by adopting 

low-carbon practices.

Prospects and challenges for  
low-carbon development
This paper provides an overview of current research that 

might help to explain the weak links between the scien-

tific evidence on anthropogenic climate change, the public 

perception of climate risks, and the persistence of highly 

carbon-intensive practices. The scientific consensus that 
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has been brought about by the IPCC on the attribution of 

climate change to anthropogenic sources provides a strong 

rationale for global attempts to lower GHG emissions 

from human sources and to actively search for low-carbon 

development pathways. However, despite a global policy 

regime to achieve emission reductions having been in place 

for more than 2 decades, so far no path departure from a 

carbon-intensive growth pattern has been achieved. GHG 

emissions are still rising globally. This trend is all the more 

remarkable given the multiplication of policy levels at which 

climate change is addressed, the proliferation of policies to 

address climate change, and the widespread diffusion of con-

cern for climate change and climate-related risks, as well as 

pro-environmental and climate-friendly attitudes. However, 

if we apply a holistic view for understanding patterns of 

consumption, the persistence of highly carbon-intensive 

practices becomes understandable. Despite the huge theoreti-

cal (technological) potential of lowering anthropogenic GHG 

emissions by individual consumers switching to low-carbon 

practices, the broader and more holistic approach provided 

by practice theories provides some skepticism as to how fast 

and how reliable this potential can be realized. Therefore, 

the need to deliver new types of infrastructure or laws and 

regulation that address the systemic levels of production and 

consumption remains. The literature review also suggests that 

one should not simply wait for binding commitments at the 

global policy level; rather, there should be more systematic 

exploration of tie-in strategies at other policy levels and 

evaluation of proactive attempts to switch national systems 

of energy provision and consumption that can be observed in 

a growing number of countries, in addition to municipalities 

on a local level around the globe.
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