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Executive summary 

Taxing carbon is one of the best ways to incentivise the reduction of greenhouse 
gas emissions   

By putting a price on carbon, emitters are confronted with the environmental cost of their actions 
and forced to manage their carbon output. While other policy interventions are also required, 
putting a price on carbon is central to reducing emissions cost-effectively. 
 
Carbon taxes have a role to play even in jurisdictions that already have an emissions trading system, 
such as the European Union. The EU has chosen carbon trading, rather than carbon taxation, as its 
preferred way to price carbon when dealing with the large, sophisticated emitters in the power 
sector and heavy industry. However, 58 per cent of EU emissions originate from sectors outside the 
EU emissions trading system (EU ETS), such as transport, buildings, waste management and 
agriculture. These are the sectors to which policy attention increasingly must turn, as emphasised 
by the International Energy Agency, in order to meet the objectives of the Paris Agreement and keep 
the rise in global mean temperatures well below 2°C. The European Environment Agency has warned 
that without stronger policies, the non-ETS sectors will miss their emissions target, which requires a 
30 per cent cut by 2030 relative to 2005. 
 
Understanding voter aversion to carbon taxes  
 
Carbon taxes could be an effective way of reducing greenhouse gas emissions in transport and 
waste, and, for jurisdictions without existing trading schemes, in industry and energy. A carbon tax 
could be a simple carbon pricing instrument to incentivise emissions reductions in these sectors, 
without the need to redesign existing trading schemes and find innovative ways to cover these 
emissions sources. Yet carbon taxes are among the least used climate policy instruments. Only 20 
countries and two Canadian provinces have implemented a carbon tax to date, while one further 
country (South Africa) further delayed the introduction of its carbon tax in 2017. In contrast, over 
100 national and subnational jurisdictions are using low-carbon subsidies and/or energy efficiency 
regulations.  
 
The low penetration of carbon taxation is in large part due to people’s aversion to taxes generally, 
and to carbon taxes more specifically. Making carbon taxes more politically acceptable is thus a key 
precondition for more stringent and effective climate action.  
 
Reasons why individuals dislike carbon taxes include: 

• Considering the burden of the tax, both personally and to the wider economy, to be too high 
and objecting to the more coercive nature of taxation, compared with subsidies.  

• Concern about the regressive nature of carbon taxes – that is, their disproportionate negative 
impact on low-income households.  

• Not believing that carbon taxes will be effective in reducing greenhouse gases. 

• Distrusting government and viewing carbon taxes as a backdoor way of raising government 
revenue, rather than as an incentive to reduce emissions.  

Not all of these perceptions are entirely correct. There is evidence that carbon pricing does in fact 
reduce emissions and so far has had a minimal impact on the wider economy. On the other hand, 
carbon taxes can indeed be regressive, without proper adjustments, and the additional revenues 
would almost certainly be welcomed by governments. But whatever their accuracy, these views are 
widely held and they can hinder the adoption of otherwise desirable policies. 
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Recommendations: Ways to increase the public acceptability of carbon taxes 

We offer four pragmatic ways in which carbon taxes can be made more acceptable to the public.  
The recommendations are based on the findings of a growing body of quantitative and qualitative 
studies, which explore empirically the acceptability of different design options for carbon taxes.  
 
Our first three recommended options focus on design, while our last recommendation focuses on 

communication, applying to all three options. Some of the proposed options may be implemented 
in conjunction; others are mutually exclusive. Policymakers will have to decide what works best in 
their political economy context. All three options diverge from the ‘first-best’ tax designs advocated 
by economists. Choosing the alternative designs may therefore impose a penalty in terms of the 
efficient functioning of the tax instrument. Policymakers may need to obtain estimates from 
economists on the size of the efficiency penalty implied by deviations from the ‘ideal’ design. This 
information can guide policymakers in deciding how to design a carbon tax, based on precisely 
quantified trade-offs.  
 

Option 1: Phase in carbon taxes over time 

 
The need for gradual phasing-in of carbon taxes is supported by two strong empirical findings: first 
that people are generally averse to high-carbon tax rates, suggesting that a low tax rate will be a 
more acceptable proposition initially. However – and this is the second finding – people’s aversion 
abates once they have experienced the policy and realise that costs may be lower and the societal 
benefits higher than anticipated. Therefore, there is the opportunity to increase the tax rate over 
time. A slow ramp-up, or even trial period, enables individuals to gauge the costs and benefits of 
the tax. However, emitters will respond more cautiously if the ultimate tax level is uncertain.  
 
There is a danger that without sufficient public support, tax rates may be frozen at too low a level. 
Commitment devices such as making the tax rate schedule part of the legislation (as was done for 
example in British Columbia), or adjusting tax rates to meet a predetermined emissions cap (e.g. in 
Switzerland), can mitigate such risks.  
 
Option 2: Earmark carbon tax revenues to finance additional climate change mitigation 

 

Surveys show that individuals do not think a carbon tax on its own is effective in reducing emissions 
and tend to overestimate the costs of switching from high-carbon to low-carbon options. They 
believe additional support from the government is necessary to help reduce their emissions. 
Consequently, voters show a preference for earmarking the tax revenues for additional emissions 
reductions. Voters are particularly keen on support for low-carbon research and development, along 
with subsidies to promote deployment. Earmarking the revenue may contribute to a perception of 
transparency, and trust that the purpose of the carbon tax is to reduce emissions, rather than a 
backdoor way to increase the government’s budget.   
 
The demand for environmental earmarking may decrease over time as people observe the impact of 
the tax and update their beliefs. This process is not automatic and careful measurement and 
communication of the impacts of a carbon tax will help to increase its acceptance (see below).  
 
Revenues may then be freed up gradually to address other sources of voter aversion. Tapering the 
degree of earmarking can also allay concerns about its impact on fiscal management. There is 
rarely a perfect match between actual spending needs and the revenues raised. Excessive 
earmarking may therefore result in skewed spending levels. 
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Option 3: Redistribute taxes to achieve fairness and revenue neutrality 

 

In surveys individuals generally express support for the use of tax revenues to ease the impact of the 
tax on low-income households, although they prefer earmarking over broader forms of revenue 
recycling. The scope for recycling tax revenues to address distributional issues and other societal 
goals could increase over time, as higher tax rates are phased in (per option 1) and the demand for 
earmarking decreases (per option 2).  
 
Some voters will be suspicious about governments’ long-term commitment to revenue recycling. To 
allay those fears governments can use commitment devices, such as explicit plans for how revenues 
are to be redistributed. Redistribution can be made visible by showing how other taxes have been 
reduced, in pay slips or tax statements, or by issuing explicit rebate cheques (also known as ‘climate 
dividends’) to households and firms. The larger the dividends, the more effective this strategy would 
likely be.  
 
Thus, revenue-neutral carbon taxes can be designed to be progressive through lump sum transfers 
and social cushioning measures to reduce the costs to low-income households, thereby directly 
addressing individuals’ concerns about the distributional impacts of carbon taxes. 
 
Cross-cutting recommendation: Use information-sharing and communication devices to enable 

acceptance of carbon tax, before and after its introduction 

 

Governments considering a carbon tax need to communicate their proposal carefully to the public 
to address voters’ concerns, and to ensure that the debate is based on the best available evidence. 
This may be achieved indirectly, through political representatives, or directly, in the case of ballot 
referendums. Governments should model and disclose information on the effects of the proposed 
design.  
 
Governments are encouraged to disclose to the public the following specifics: 

• Expected greenhouse gas reductions arising from the tax 
• Expected ‘co-benefits’ (for example, reduced traffic congestion, air pollution and health 

costs; improved atmospheric visibility, health and quality of life)  
• Expected variation in cost for goods most likely to be affected by the tax 
• Impacts on average household income and the economy, including potential competitiveness 

effects and job losses 
• Impacts on low-income households 

 
Once a carbon tax has been passed, government should regularly measure and report its effects, 
along with information on how revenues have been used and the intended recipients reached. 
Disclosing this kind of information in annual reports increases the visibility of the effects of the 
carbon tax, and ensures the transparency and accountability of how revenues are recycled. Societal 
learning is an essential part of this strategy, as increased trust in and credibility of carbon taxes can 
help governments to make the case for progressing the tax towards the ‘first-best’ designs 
preferred by experts. This strategy may also prevent the risk of policy reversals, which may occur 
with a change in government or a shift in the political orientation of the legislative body. 
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Glossary of key terms 

Cap-and-trade: A scheme where a government sets a cap (i.e. a limit) on the emissions of a set of 
actors. The government either distributes allowances for free (grandfathering) or auctions to 
regulated entities. The government can decrease the cap over time to reduce total emissions in 
the jurisdiction, and, consequently, the supply of allowances. Polluting actors need to ensure 
they have a sufficient number of allowances (usually measured in tonnes of emissions) to cover 
the amount of emissions released from their facilities in a given time period in order to be in 
compliance with the scheme. If they have an insufficient number, they can buy allowances 
from other actors. This creates an emissions trading system in which prices for allowances are 
determined through the demand and supply of allowances available for that time period. Trade 
decreases the total cost of abating pollution as facilities with higher marginal abatement costs 
will be polluting more, and purchasing more allowances from facilities with lower marginal 
abatement costs. The total cap will be respected, as it corresponds to the total of allowances 
traded in the market. 

Carbon pricing: Imposing a cost on a unit of greenhouse gas emissions. The cost of emissions can 
be imposed directly by assigning a tax on each unit (commonly measured as a tonne of carbon 
dioxide equivalent when the tax is on greenhouse gases), or indirectly, through a cap-and-

trade scheme (see above).  

Earmarking: In our context, this is when tax revenues are set aside to fund a specific programme 
(also referred to as hypothecation). In principle, when revenues are earmarked they cannot be 
diverted towards other purposes by the government, unless the legislator intervenes on the 
earmarking rule. 

Emissions trading system: A market for the buying and selling of emissions allowances (with an 
allowance equivalent to an emission tonne), to create a price on emissions. The most common 
form of emissions trading is a cap-and-trade system (see above). However, emissions trading 
can also occur through a project-based system, where polluting firms can buy allowances that 
are generated from carbon reduction projects (with the number of allowances being equivalent 
to the amount of emissions that have been verified as being reduced from a business-as-usual 
scenario).   

Ex-ante: A situation prior to the occurrence of a particular event. 

Ex-post: A situation after the occurrence of a particular event.   

Feed-in tariff: An output subsidy to encourage renewable energy generation, typically requiring a 
utility to pay a certain fixed rate, above the market price, for each electricity unit (given in 
kilowatt or megawatt hours) produced from a renewable energy project for a given time period. 

Discrete choice experiment: Methodology that elicits participants’ preferences by allowing them to 
choose from among a competing set of hypothetical products (or policy options), which each 
have varying attributes, and each attribute to varying levels. Decisions are hypothetical, and 
inference is based on stated preferences. 

Lab experiment: Methodology that uses controlled laboratory settings to test the effect of varying a 
single feature of a given environment (introducing a ‘treatment’) on the behaviour of 
individuals. The effect of each treatment is usually compared with the behaviour observed in a 
control group (individuals who are not subject to any specific intervention, and who represent 
the ‘baseline’). In lab experiments, individuals take decisions that have real financial 
consequences for them, and inference is based on revealed preferences. 

Lump-sum transfer: A fixed amount of compensation. In the case of carbon taxes, a redistribution 
of revenues through lump-sum transfers implies that each individual receives a fraction of the 
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revenues that is equal to the fraction of population that he or she represents. That is, revenues 
are redistributed on a per-capita basis. 

Pigovian taxes: Taxes imposed to discourage behaviours that generate negative externalities, 
named after British economist, Arthur Cecil Pigou. The level of stringency of Pigovian taxes is in 
principle set so that the externality is completely corrected. The idea of taxing carbon follows 
from the theoretical ideal of Pigovian taxes.  

Price elasticity of demand: A measure to test how dependent an individual (or population) is on a 
product, by testing how much their demand for a product changes with an increase in the price 
of a product. It is calculated as the ratio between the proportional change in quantity 
demanded and the proportional change in price. The price elasticity of demand for a product is 
considered to be inelastic (with values close to 0) if a price increase does not proportionally 
decrease demand significantly. Conversely, the demand for a product is price elastic (with 
values closer to 1) if the increase in price proportionally decreases demand for the product.  

Progressive/regressive effects: A tax is progressive when it disproportionately affects 
individuals/households with higher incomes, and regressive when it disproportionately affects 
people with lower incomes.    

Recycling/redistribution: The way in which governments (specifically treasuries or ministries of 
finance) decide to use the revenues levied from a given tax. 

Revenue-neutral taxes: Technical definitions vary but this is generally taken to mean when a 
government budget stays the same size despite the introduction of a new tax. Taxes can be 
kept revenue-neutral by using the revenue raised from a new tax to reduce another tax so that 
the total revenue raised is kept constant, or by returning it to taxpayers (e.g. through lump-

sum transfers – see above).  

Social cushioning: When governments use revenues to favour some specific sub-groups that are 
likely to be particularly affected by the implementation of a tax (in relative terms), most often 
low-income households. Social cushioning is one of the options that governments can 
implement when designing taxes to be progressive.  

 

 

Sources: Aldy and Stavins (2012); Black et al. (2017); Carattini et al. (2017); Cuff and Goudie 
(2008); Elliot et al. (2016); Goulder and Parry (2008); Jelley (2017); Mangham et al. (2009);  
McLeod (2012); Park and Allaby (2017); Pigou (1920) 
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1. Introduction: the debate in context 

Global efforts to reduce greenhouse gas emissions need to step up in all economic sectors in order 
to meet the Paris Agreement target: to keep the rise in global mean temperatures well below 2°C 
above pre-industrial levels. The European Union’s 2030 climate targets, which include cutting 
greenhouse gas emissions by at least 40 per cent on 1990 levels, will be unachievable unless 
additional policies are enacted, according to the European Environment Agency (EEA, 2016). The 
EEA is particularly concerned about progress in the 58 per cent of EU emissions that come from 
sectors not covered by the EU emissions trading system (the EU ETS).  
 
Carbon taxation, in conjunction with other regulatory measures, would be an effective way of 
closing policy gaps in the non-ETS sectors. Taxing carbon emissions is also an attractive policy 
choice internationally for jurisdictions that do not already have a functioning emissions trading 
system. Taxation may play a larger role in the UK as it seeks to meet its carbon targets after Brexit. 
The German Renewable Energy Federation has advocated for replacing the existing power tax with a 
national carbon tax for electricity, thereby providing an alternative financing solution to expanding 
renewable capacity as part of Germany’s low-carbon energy transition (Wehrmann, 2017). In the 
United States, senior Republicans have laid out their arguments for a US$40 carbon tax in The 
Conservative Case for Carbon Dividends (Baker III et al., 2017).  
 
A carbon tax is a relatively simple instrument to impose on the individual emitters, including the 
many smaller ones that dominate the non-ETS sectors and are less likely than large emitting 
facilities or sources to engage in carbon trading. According to the expertise collected by the World 
Bank, cap-and-trade1 systems – like the EU ETS – are best suited for industrial actors that have the 
capacity and skills to engage in the market actively (World Bank, 2016). With their high transaction 
costs, such systems are less appealing for sectors with a large number of small emission sources, 
such as transportation and buildings (Goulder and Parry, 2008). Economists advocate the use of 
carbon pricing instruments such as carbon taxes because they provide the price incentive to reduce 
emissions without being technologically prescriptive, are simpler to administer, and do not draw on 
government budgets (Baumol and Oates, 1971; Goulder and Parry, 2008; Mankiw, 2009; Metcalf, 
2009; Aldy and Stavins, 2012; Weitzman, 2015; Baranzini et al., 2017).  
 
Despite these advantages, carbon taxes are one of the least used climate policy instruments. In 
2016, 176 countries had policy targets for renewable energy and/or energy efficiency, and 110 
national and subnational jurisdictions had a feed-in tariff (REN21, 2017). In contrast, only 20 
countries and two Canadian provinces have implemented a carbon tax, while South Africa further 
delayed the introduction of its carbon tax in 2017 (Bloomberg New Energy Finance, 2016; Farid et al., 
2016; Narassimhan et al., 2017; World Bank et al., 2017). Carbon tax proposals have been undone, 
sometimes at an advanced political stage, for example in Australia (in 2014), France (in 2000), 
Switzerland (in 2000), and most recently in the US in Washington State (in 2016). In other contexts, 
policymakers may have simply refrained from including carbon taxes in their agenda. 
 
Effective climate policy requires a variety of policy interventions, including subsidies to support the 
breakthrough of low-carbon technologies, regulatory standards to drive down the energy use of 
buildings, cars and appliances, and financing schemes to overcome capital constraints (Bowen and 
Fankhauser, 2017). Nevertheless, the under-utilisation of carbon taxes is striking and potentially a 
concern. Putting a price on carbon is central to effective climate policy, and at this stage necessary 
to avoid more severe interferences with the climate system (Stiglitz et al., 2017). 
 

                                                 
1 For definitions of technical terms such as this, please refer to the Glossary, p4. 
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Purpose and premise of the report 

This report explores practical ways through which carbon taxes can be made more politically 
attractive. It reviews the empirical evidence on people’s attitudes towards environmental taxes and 
draws lessons from these findings on publicly acceptable forms of carbon taxation. The appendices 
provide an overview of the empirical studies reviewed for this report. 
 
The premise is that carbon taxes can be made acceptable by designing them in a way that responds 
to voter concerns. Objections to carbon taxation are often not about the introduction of the tax 
itself, but about its design (Dresner, Dunne et al., 2006) and the way relevant information is shared. 
Socio-psychological factors – such as perceived coerciveness, equity, and justice – all affect the 
extent to which voters accept different climate policy instruments (Drews and van den Bergh, 2015). 
Factoring them into the design from the outset will make carbon tax legislation easier to pass. For a 
comparison of designs of carbon taxes implemented in different jurisdictions, please see Carbon 
pricing in practice: A review of the evidence (Narassimhan et al., 2017) and Carbon tax guide: A 
handbook for policy makers (World Bank, 2017). 
 
It should be noted that popular opposition to a carbon tax is not the only reason for the limited 
diffusion of this instrument. Opposition by vested interests has proved to be very effective in 
limiting public intervention in a wide range of environmental issues (Oates and Portney, 2003), and 
their lobbying efforts can influence voters’ views, preventing the passage, or even revoking the 
implementation of a carbon tax (see Spash and Lo, 2012).  
 
Other studies, for instance by Hammar et al. (2004), Van Asselt and Brewer (2010), Dechezleprêtre 
and Sato (2014), and Neuhoff et al. (2015), provide insights into how vested interests and other 
political economy aspects have affected the design of carbon pricing in recent times. This report, 
however, focuses on public acceptability: addressing this lies in the hands of governments and of 
public interest groups supporting effective climate policy. 
 
However, addressing the lack of public support for carbon taxes is becoming an even more 
important concern as many governments commit to more ambitious emissions reduction goals. 
Certain private sector actors realise these commitments are credible, and are thus more willing to 
support climate policies reliant on a carbon price rather than low-carbon subsidies (especially for 
high-carbon emitters who do not stand to benefit at all from the latter policy). But for private 
actors with vested interests, who are committed to blocking the introduction of carbon taxes, they 
can purposefully undertake communication campaigns to rally public support against the tax, 
emphasising loss of domestic competitiveness and jobs.  
 
In this report, we discuss strategies that can enable a transparent and open debate on the 
implications of implementing a carbon tax. These strategies may contribute to addressing the 
potential concerns of voters, which may be inflated by the communication strategies of energy-
intensive industries. Advocacy groups and the scientific community play important roles in ensuring 
an informed and balanced debate. 
 
 

2. General attitudes towards carbon taxes 

The reluctance of policymakers to adopt carbon taxes reflects at least in part the attitudes of their 
country’s voters. Different quantitative and qualitative studies show people’s preference for low-
carbon subsidies over taxes. These studies include a survey by Steg et al. (2006) of 112 Dutch 
residents on 16 hypothetical policy interventions to change energy consumption patterns; 
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Kallbekken and Aasen's (2010) five focus groups in Norway, which discussed their experiences with 
existing taxes on fuel, carbon and electricity; a lab experiment by Cherry et al. (2012) with 95 
American subjects; and de Groot and Schuitema's (2012) discrete choice experiment on taxing car 
use and littering instead of subsidising alternative low-carbon options. A national survey by 
Leiserowitz et al. (2013) found that while 71 per cent of the American public support tax rebates for 
energy-efficient vehicles or solar panels, only 43 per cent would support a carbon tax, even if 
assumed to cost the average American household the relatively low amount of US$180 per year.  
 
So, voters tend to prefer subsidies and tax rebates to carbon taxes. The evidence is more mixed in 
determining the preference of carbon taxes to regulation (see Clinch and Dunne, 2006; Deroubaix 
and Lévèque, 2006; Steg et al., 2006; Cherry et al., 2012). 
 
The stylised facts that we discuss in this paper, and hence the recommendations that we derive 
from them, are based on general trends across different samples collected in various countries. 
Given the scope of our paper, we focus mainly on general patterns. There is, of course, much 
heterogeneity across individuals in how climate change is perceived, and in how preferences for 
public intervention are defined. Drews and van den Bergh (2015) provide an extensive survey of this 
heterogeneity, focusing principally on socioeconomic and psychological factors. A recent paper by 
Cherry et al. (2017) suggests that deeper cultural aspects such as worldviews may also play a role in 
explaining aversion to policy interventions in general, as well as to some specific instruments. For 
instance, their study finds that people who are more hierarchical and/or individualistic are more 
averse to policy interventions than those who are more egalitarian and/or communitarian. 
Instruments that are perceived as coercive are more offensive to individualists, while instruments 
that include income redistribution are more attractive to egalitarian types. 
 
Accepting that there are variations in attitudes and perceptions, below we outline five broad 
reasons for aversion to carbon taxes. 
 
Why are individuals averse to carbon taxes? 

Concern 1: The personal costs are too high 

 
There is a perception among voters that the personal costs of a tax would be too high. A Swedish 
survey by Jagers and Hammar (2009) found that people associate carbon taxes with higher 
personal costs than they do alternative policy instruments. A discrete choice experiment by Alberini 
et al. (2016) showed Italians were more willing to pay for greenhouse gas abatement through 
subsidies than through carbon taxes. Participants in a lab experiment by Heres et al. (2015) similarly 
expected higher payoffs from subsidies than from taxes, especially when there was uncertainty on 
how tax revenues would be ‘rebated’. Ex-ante – before a measure is introduced – individuals tend to 
overestimate the cost of an environmental tax, and underestimate its benefits (Odeck and Bråthen, 
2002; Schuitema et al., 2010; Carattini et al., 2016). They are also prone to ignore the indirect costs 
of subsidies, which will most likely be financed through either higher income taxes or higher 
electricity bills (Jagers and Hammar, 2009; Kallbekken and Aasen 2010). 
 
The literature in social psychology also suggests that individuals prefer subsidies because they are 
perceived as less coercive than taxes. Taxes are ‘pushed’ onto polluters, imposing a mandatory cost, 
while subsidies are ‘pull’ measures that reward climate-friendly behaviour (Steg et al., 2006; de 
Groot and Schuitema, 2012; Rosentrater et al., 2012).  
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Concern 2: Carbon taxes are regressive 

 
The second reason concerns the objections many voters have to the regressive nature of carbon 
taxes. They perceive, rightly, that without counterbalancing measures carbon taxes may have a 
disproportionate negative impact on low-income households (Thalmann, 2004; Klok et al., 2006; 
Kallbekken and Aasen, 2010; Gevrek and Uyduranoglu, 2015; Murray and Rivers, 2015; Baranzini and 
Carattini, 2017; Carattini et al., 2017). However, it is important to keep in mind that alternative 
climate policy instruments such as subsidies for renewable energy can also have similar regressive 
effects and may not generate revenues to counter them (Baranzini et al., 2017).  
 
Concern 3: Carbon taxes could damage the wider economy 

 

People are concerned about the wider economic impact of a tax. This has been illustrated in 
Switzerland, where, in two different instances more than 10 years apart, concern about the 
potential competitiveness and employment effects of energy taxes contributed to their rejection in 
public ballots, even in the context of very limited unemployment (Thalmann, 2004; Carattini et al., 
2017). 
 
Concern 4: Carbon taxes do not discourage high-carbon behaviour 

 
Individuals do not see carbon taxes as an effective way to discourage high-carbon behaviour (Klok 
et al., 2006; Steg et al., 2006). They consider low-carbon subsidies to be a more powerful way to 
reduce greenhouse gas emissions, especially if the cost to switch from consuming high-carbon 
goods to low-carbon goods is considered high. In technical language, they believe the demand 
response to price changes (the price elasticity of demand for carbon-intensive goods) is close to 
zero (Hsu et al., 2008; Kallbekken and Aasen, 2010; Kallbekken and Sælen, 2011; Baranzini and 
Carattini, 2017; Carattini, et al., 2017).   
 
Concern 5: Governments want to tax carbon to increase their revenues 

 
The final reason for opposition is that individuals are often suspicious of government motives. They 
assume – as a direct consequence of concern 4 above – that the purpose of introducing a carbon tax 
is not to reduce greenhouse gases but to increase government revenues (Klok et al., 2006). At its 
core, this is an issue of trust in government. Trust issues sometimes concern the specific 
environmental tax proposal under consideration, but they may also be broader, related to people’s 
general view of tax policy or even to trust in the government itself (Beuermann and Santarius, 2006; 
Hammar and Jagers, 2006; Dietz et al., 2007; Baranzini and Carattini, 2017). 
 
How valid are these views – and does it matter? 

Some of these perceptions are wrong. There is evidence that carbon pricing does in fact reduce 
emissions (Baranzini and Carattini, 2014; Martin et al., 2014; Andersson, 2015) and has so far had a 
minimal impact on the wider economy, in terms of adversely affecting the competitiveness of 
domestic industry, at least in the presence of adjustments and specific measures tailored to support 
the most exposed firms (Dechezleprêtre and Sato, 2017). On the other hand, voters are right to 
suspect that governments would probably welcome the extra revenues. Indeed, its benign fiscal 
implications are often highlighted as one of the merits of a carbon tax (Bowen and Fankhauser, 
2017). It is also the case that carbon taxes are often regressive: that is, without counter measures 
they may affect poor households disproportionately (Speck, 1999; Metcalf, 2009; Sterner, 2011; 
Gough et al., 2012). However, the accuracy of public perceptions is less important than the fact 
that they are widely held and can hinder the adoption of otherwise desirable policies. 
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3. Attitudes towards tax rates 

When designing a carbon tax, the level at which the tax should be set and how it may evolve over 
time should be planned from the outset. Is it better to start with a high tax rate that remains fairly 
constant over time, or to increase tax levels gradually? Climate change economists usually 
recommend a carbon tax that increases over time, since this aligns with the prospect of an 
increasingly tighter carbon constraint. The required tax level is determined by the environmental 
objective and more specifically by the marginal costs of meeting a given emissions target (Bowen 
and Fankhauser, 2017).  
 
The impact of tax level on attitudes 

It is a standard tenet of public choice theory that people do not like high taxes. Empirical studies 
uniformly find that the same observation holds for carbon taxes (Thalmann, 2004; Sælen and 
Kallbekken, 2011; Brannlund and Persson, 2012; Gevrek and Uyduranoglu, 2015; Carattini et al., 
2017). The public acceptability of an environmental tax depends heavily on policy stringency and in 
particular on the proposed tax rate and implied costs to consumers. Perhaps this is not surprising. 
However, it is worth remembering that the main purpose of environmental taxes is to discourage 
harmful behaviour and make the polluter pay.  
 
Environmental taxes are known as Pigovian taxes, named after British economist Arthur Cecil Pigou, 
who promoted the concept of taxes to correct for market failures (Pigou, 1920). The common 
aversion to Pigovian taxes, as opposed to general taxes (whose main purpose is to raise revenues for 
governments), suggests that people’s attitudes to environmental taxes are influenced more by the 
direct personal cost of the measure to themselves than by an appreciation of the environmental 
objective (Kallbekken et al., 2011). This view has been corroborated in a series of choice 
experiments. Sælen and Kallbekken (2011) assessed the acceptability of fuel taxes in Norway, 
analysing the responses of 1,147 survey participants. Brännlund and Persson (2012) studied the 
acceptability of carbon taxes with a survey of 2,400 Swedish citizens. Gevrek and Uyduranoglu 
(2015) surveyed 1,252 individuals from 16 Turkish cities about their attitude to a carbon tax. All three 
studies found that the acceptability of a tax proposal decreases with the personal cost it would 
impose on survey respondents. 
 
Two Swiss studies have linked voter surveys to referendum campaigns. Thalmann (2004) analysed 
the responses of a representative sampling of 990 Swiss residents after a referendum in the year 
2000 on three different energy tax proposals, all of which were rejected. While the magnitude of the 
tax rate was not a decisive factor for most voters, Thalmann showed that it was important to a 
fraction of voters, albeit a minority with a particular concern about the cost of the tax. Carattini et 
al. (2017) administered a choice-experiment survey on energy taxation with a sample of 1,200 
randomly selected Swiss voters after the 2015 referendum. The survey was planned to directly follow 
Switzerland’s 2015 referendum on a different energy tax. The researchers found that the 
acceptability of the tax almost linearly decreased as the tax rates increased (see Figure 3.1 below). 
They also found that people with low levels of climate change concern showed a higher sensitivity to 
tax rates, while people with stronger climate change concern paid less attention to price levels.  
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Figure 3.1. Predicted number of votes in favour of a carbon tax, by energy tax rates (Swiss 

choice-experiment survey on energy taxation) 

 

 
Source: Carattini et al. (2017). Note: Filled circles indicate observation in the sample; empty circles indicate observations 
obtained through extrapolation. In this scenario, the choice experiment assumed that revenues would be used to reduce 
value-added tax, as in the referendum case. 
 

Changes to attitudes to tax over time 

There is evidence that public opposition to high Pigovian tax rates may not be persistent. Instead, 
voter aversion tends to abate once a policy is implemented, as people become more familiar with 
the measure and are better able to gauge its costs and benefits. This is important as it suggests 
that Pigovian tax rates can ultimately be raised to the environmentally appropriate level. 
 
The best evidence on the ability of voters to update their beliefs comes from studies of congestion 
charges and taxes on waste. Hensher and Li (2013) reviewed the difference in the ex-ante and ex-
post acceptability of congestion charges in London, several cities in Norway, and Stockholm – where 
people voted in a referendum after a trial period. Their review suggests that survey participants in 
these cities would have rejected the congestion charge prior to its introduction but they changed 
their mind once they saw the effectiveness of the tax in reducing road usage and felt the benefit of 
reduced congestion (see also Odeck and Bråthen, 2002; Winslott-Hiselius et al., 2009; Schuitema et 
al., 2010; Eliasson and Jonsson, 2011; Börjesson et al., 2012). People also learned that the perceived 
costs of the charge were smaller than expected, and not greater than the personal and social 
benefits (Schuitema et al., 2010). There is also evidence from the Swedish city of Gothenburg to 
suggest that acceptability increased during the trial of a congestion charge there, although it was 
still rejected in the subsequent non-binding referendum. However, survey data showed that 
acceptability would have been 5 per cent lower if voters had expressed their opinion before 
implementation of the policy (Hansla et al., 2017). Once the policy was in place, both commuters 
and non-commuters were less sceptical about it (Andersson and Nässén, 2016). 
 
Carattini et al. (2016) exploited a particular policy change, taking place in a region of Switzerland, 
which enabled them to analyse people’s perceptions about and acceptance of pricing domestic 
refuse by the bag before and after the scheme’s implementation, and to compare them with a 
control group composed of people living in municipalities that had already implemented the tax. 
Their study suggests that Swiss residents were willing to pay 70 per cent more for the price of a 
refuse bag once the policy was implemented than they had accepted to pay before, as they 
perceived the tax to be much more effective and fair once it had been applied. In a more generic 
study, Cherry et al. (2014) designed a lab experiment in which participants in some treatments were 
given the chance to experience a Pigovian tax during a trial period, before voting on how to address 
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the negative impacts of their own action on others. Trial runs were shown to help participants 
overcome, at least in part, their aversion to Pigovian taxes.  
 
It is difficult to extrapolate the findings from one policy area (transport, waste) and apply them to 
another (carbon taxation). The issues differ markedly in the ease with which benefits can be made 
visible to voters and in the salience of policy effects on behaviour – with the positive impacts of a 
congestion or waste charge being much more immediately obvious than those resulting from a 
carbon tax. However, there is some evidence on carbon taxation from the Canadian province of 
British Columbia to show growing support over time. The carbon tax there was set at the low rate of 
C$10 per tonne of CO2 equivalent (tCO2e) in 2008 and increased by C$5 per tCO2e each year up to 
C$30 per tCO2e in 2012. Murray and Rivers (2015) show with poll data that despite this threefold 
increase in just seven years, public support for the tax grew, surpassing 50 per cent in 2011, three 
years after the tax was implemented.  
 
 

4. Attitudes towards the use of tax revenues 

Another defining feature of a carbon tax is how its revenues are proposed to be spent. Fiscal experts 
would recommend that tax proceeds should be treated as general government revenue. This 
method enables government to optimise the tax system as a whole and incorporate climate change 
into overall tax and spending decisions, alongside other public policy concerns (Bowen, 2015).  
 
However, empirical studies show that, against the wishes of experts, public acceptance for a carbon 
tax is higher if the use of proceeds is clearly specified. The literature has explored three revenue 
recycling strategies in particular: the earmarking of revenues to support emission reduction 
projects, the redistribution of revenues to achieve a fairer (less fiscally regressive) outcome, and 
reducing other taxes to achieve a revenue-neutral outcome.  
 
In investigating which strategies are most popular, an early set of studies resulted from the EU-
funded PETRAS (Policies for Ecological Tax Reform: Assessment of Social Responses) project. PETRAS 
focused on five EU member states, to understand people’s aversion to energy tax reforms (Clinch et 
al. 2006; Dresner, Dunne et al., 2006). The focus group studies, which were conducted in Denmark 
(Klok et al. 2006), France (Deroubaix and Lévèque, 2006), Germany (Beuermann and Santarius, 
2006), Ireland (Clinch and Dunne, 2006), and the UK (Dresner, Jackson et al., 2006), all showed 
that earmarking energy tax revenue to support further emissions reductions was the most preferred 
option, followed by social cushioning measures to help vulnerable groups such as low-income 
households and those living in remote areas. Revenue-neutral forms of redistribution, implying a 
reduction in existing taxes, were the least preferred option for recycling tax revenues.   
 
These options, and the reasons for the level of their popularity, are explored further below. 
 
Earmarking proceeds – the most popular strategy 

The attractiveness of earmarking carbon tax revenues has been established in a range of contexts 
(Thalmann, 2004; Beuermann and Santarius, 2006; Clinch and Dunne, 2006; Deroubaix and 
Lévèque, 2006; Dresner, Jackson et al., 2006; Klok et al., 2006; Bristow et al., 2010; Kallbekken and 
Aasen, 2010; Kallbekken and Sælen, 2011; Gevrek and Uyduranoglu, 2015; Baranzini and Carattini, 
2017; Carattini et al., 2017). Preference for earmarking also holds in other areas of environmental 
policy. For example, Beuermann and Santarius (2006), Garling and Schuitema (2007), and Odeck 
and Bråthen (2002), find that the acceptability of congestion charges and fuel taxes increases if 
revenues are used to improve public transport. However, earmarking may not work if residents 
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consider that the public transport system is already well funded and functioning, which appears to 
have been the case when congestion charging was proposed in Edinburgh, for example (Gaunt et 
al., 2007). 
 
The interest in earmarking reflects two voter concerns. The first is a lack of trust in government: 
voters do not trust politicians to distribute revenues in the desired manner (Beuermann and 
Santarius, 2006; Deroubaix and Lévèque, 2006; Hammar and Jagers, 2006). The second is doubt 
about the effectiveness of carbon taxes (see section 2 above). Using tax revenues for additional 
emissions reduction reassures voters that the tax will be effective and the environmental objective 
will be met (Kallbekken et al., 2011; Sælen and Kallbekken, 2011; Baranzini and Carattini, 2017).  
 
Earmarking signals to the public that efforts are being made to make low-carbon options both 
technologically and commercially more viable and so will reduce the personal cost of changing 
behaviour (Kallbekken and Aasen, 2010). Earmarking is also seen as a potential solution to a 
perceived underinvestment in low-carbon research and development. For example, Hsu et al. (2008) 
found from their study in Vancouver that individuals were willing to increase fuel tax rates if the 
revenue was earmarked for environmental technologies, and Sælen and Kallbekken (2011) found 
that earmarking tax revenues for environmental purposes (such as supporting public transport, 
construction of bicycle and footpaths, noise screening, or development of clean technologies)  
garnered majority support to increase fuel taxes by up to 15 per cent in their Norwegian study. 
 
However, earmarking revenues for environmental purposes may not be a universal solution to 
improving the acceptability of carbon taxes. A survey conducted by Jagers and Hammar (2009) 
showed that Swedes were unhappy with increasing carbon tax rates to support further emissions 
reduction efforts, as they perceived that the carbon taxes they paid on transport fuels were high 
enough already. Swedes preferred alternative policies such as decreasing taxes on clean energy 
sources, expanding public transport, and increasing information campaigns about vehicles’ 
contribution to climate change. 
 
Additional evidence suggests that preferences for revenue recycling may be context dependent. In 
their discrete choice experiment on Swiss energy taxes, Carattini et al. (2017) found that providing 
information about the environmental effectiveness of different carbon tax designs reduces the 
preference for environmental earmarking. The authors used modelled results of the impacts on the 
wider Swiss economy of different carbon tax designs to inform respondents about the greenhouse 
gas abatement achieved under different combinations of tax rates and revenue recycling rules. 
Under all scenarios, a carbon tax produced a reduction in greenhouse gas emissions. Providing this 
information reduced voters’ doubt about the effectiveness of carbon taxes, and in turn reduced the 
demand for environmental earmarking. 
 
Compensating low-income households – the second most popular strategy 

A second important approach to revenue recycling is the use of tax proceeds to compensate 
potential losers. Several strategies have been put forward in the literature to address potential 
adverse distributional effects of a carbon tax, including in the influential perspectives of Speck 
(1999), Baranzini et al. (2000), and Metcalf (2009). In what follows we cover what we consider the 
main options, based on the literature and on actual policymaking.  
 
Compensation via lump-sum transfers is progressive because fixed amounts of compensation can 
be made to account for a greater proportion of income in low-income households. Since low-income 
households tend to spend less, in absolute terms, on energy consumption than their high-income 
counterparts, carbon taxes with lump-sum transfers tend overall to be progressive as a tax reform: 
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that is, low-income households are likely to receive compensation from the government amounting 
to more than the cost increase that they suffer.  
 
Social cushioning is purposely designed to be progressive by providing lower-income households with 
a higher amount of the tax revenue, for instance through an especially generous income tax rebate 
or through targeted lump sum transfers. Social cushioning measures have been used in Alberta and 
British Columbia, Canada, for example (Carl and Fedor, 2016). Further ways to design carbon taxes 
to make the outcomes progressive, and hence more socially acceptable, are shown in Table 4.1. 
 
Table 4.1. Ways a carbon tax can be designed to be progressive 

Options for progressive designs Mechanisms 

Carbon tax rates Threshold taxes: consumption of carbon below a certain level 
is exempt from a carbon tax (in practice, this is equivalent to 
redistributing part of the revenues through lump-sum 
transfers, e.g. if the threshold is 4 tons of CO2 and the price is 
$40/tCO2, $160 would be redistributed to make the first 4 
tons ‘free’)  

Revenue recycling of carbon 
taxes 

• Lump-sum transfers, distributed across households in 
equal shares (per capita)  

• Lump-sum transfers, distributed across eligible 
households, with eligibility depending on, for example, 
household income (e.g. Alberta, Canada, provides lump-
sum transfers only to households below a given income 
threshold) 

• Lump-sum transfers whose amount is defined based on 
equivalence scales (e.g. Alberta gives less weight to 
children or the second adult when redistributing revenues 
across eligible households) 

• Low-carbon subsidies/grants for low-income households 
• Subsidies for low-carbon options that low-income 

households are more likely to use (e.g. public transport) 

Other social cushioning 
measures 

• Subsidies to compensate low-income households (paid 
through general budget), not necessarily tied to low-
carbon consumption (e.g. food stamps) 

 
Unsurprisingly, there is a positive relationship between progressivity and acceptability. People seem 
to value tax schemes that are perceived to be fair and that create a lighter burden for low-income 
households. Issues to do with distributional impacts are a constant feature of qualitative studies, as 
they are virtually always brought up by interviewees (e.g. Beuermann and Santarius, 2006; Clinch 
and Dunne, 2006; Deroubaix and Lévèque, 2006; Dresner, Jackson, et al., 2006; Kallbekken and 
Aasen 2010). The importance of distributional effects is also confirmed in quantitative surveys (e.g. 
Kallbekken and Sælen, 2011; Baranzini and Carattini, 2017). Choice experiments are especially well 
designed to test the acceptability of different features of a carbon tax, including their effect on 
low-income households. Bristow et al. (2010) started to analyse people’s preferences for progressive 
cost distributions by testing the acceptability of a tax threshold (explained in Table 4.1 above), 
which received relatively strong support from survey respondents. Designs that are presented to the 
respondent as progressive, for instance in Brännlund and Persson (2012) and Gevrek and 
Uyduranoglu (2015), also perform better than neutral or regressive designs, everything else being 
equal.  
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However, the literature suggests that when there is a clear trade-off in the use of revenues between 
environmental earmarking and socially progressive redistribution forms, in a standard scenario 
people prefer to use revenues for environmental earmarking (Sælen and Kallbekken, 2011; Baranzini 
and Carattini, 2017). The misperception that a carbon tax by itself will not lead to a reduction in 
emissions seems to be the dominant concern about carbon taxes; before giving their support, 
people want to be sure that the carbon tax leads to lower emissions. But concerns over the 
distribution of impacts are likely to persist, and at the margin may make the difference between a 
successful policy and one that is rejected. This scenario is not ideal for policymakers, but they can 
reduce the demand for environmental earmarking by providing information on the effectiveness of 
the planned carbon tax. In the study by Carattini et al. (2017) the most favoured options for using 
revenue were redistribution through lump-sum transfers, and social cushioning. In the setting of 
their study, information was provided also on the distributional effects of each design. Social 
cushioning represented, by design, the most progressive redistribution form. Thanks to being 
provided with information, people also realised the favourable distributional properties of lump-sum 
transfers, which may not otherwise be evident to the general public. 
 
Cutting other taxes – the least popular strategy for redistributing tax revenues 

The third main strategy for the use of tax proceeds is to cut other taxes and thereby secure full or 
partial revenue neutrality. Empirical studies show that cutting other taxes is the least popular 
redistribution strategy among the public (Thalmann, 2004; Beuermann and Santarius, 2006; 
Dresner, Jackson et al., 2006; Klok et al., 2006), but for economists unfamiliar with the findings 
from these studies, a revenue-neutral carbon tax is the most popular strategy, because of the 
reduced fiscal distortions this would incur, and the ‘double dividend’ that may be secured by using 
carbon tax revenues levied on undesirable activities to reduce distortionary taxes on labour, profits 
or consumption that discourage desirable activities (e.g. Goulder, 1995).  
 
Qualitative studies provide evidence on the possible mechanisms behind these findings. One reason 
for public opposition is that voters do not necessarily buy into the logic behind the double dividend. 
Focus groups with voters in Denmark (Klok et al., 2006), Germany (Beuermann and Santarius, 
2006), Norway (Kallbekken and Aasen, 2010) and the UK (Dresner, Jackson et al., 2006) show that 
people do not make the link between a policy that is aimed at reducing greenhouse gas emissions 
and the desire to reduce taxes in a different area. They perceive these to be separate problems 
requiring separate solutions. Sælen and Kallbekken (2011) describe this cognitive dissonance as an 
‘issue-linkage’ problem.  
 
Another reason for opposition is a lack of trust in politicians and fiscal authorities (Hammar and 
Jagers, 2006). Even if people understand how a revenue-neutral carbon tax would work, they may 
not believe that the government will actually implement these tax shifts (Klok et al., 2006). This 
puts the onus on the tax authorities to use information devices to prove redistribution actually has 
occurred. They have to use information devices to increase the visibility of the tax shift and show 
how citizens are compensated with decreases in other taxes. Compensation can be made visible by 
displaying the amount of income that is rebated on payslips, tax slips, or in contributions to social 
insurance (Dresner, Dunne et al., 2006; Clinch et al., 2006; Hsu et al., 2008), while strategies such 
as reducing car taxes alongside imposing a road congestion charge may also create a feeling of 
being ‘compensated’ (see Schuitema and Steg, 2008).  
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5. Publicly acceptable tax designs: recommendations 

The growing empirical understanding of public attitudes towards environmental taxation enables 
policymakers to design carbon taxes in a way that is more acceptable to voters. Below we offer 
three concrete design options that appear particularly promising. While fairly prescriptive, these are 
high-level recommendations that policymakers will have to adjust to their own political economy 
context. All three options diverge from the ‘first-best’ tax designs advocated by economists and 
therefore require a trade-off between the theoretically desirable and the practically feasible. Some 
of the options may be implemented in conjunction: others are mutually exclusive. Regardless of 
which are used, the proposed carbon tax will require extensive information-sharing and careful 
communication, both before and after implementation, to build continued trust and credibility.   
 
Option 1: Phase in carbon taxes over time 

By phasing in carbon taxes gradually it is possible to overcome people’s initial dislike of high 
Pigovian taxes. Phasing takes advantage of the fact that aversion tends to abate once people have 
experienced a policy. A slow ramp-up, or even a trial period, provides individuals with the 
opportunity to gauge the costs and benefits of the tax. Taxes can then be raised progressively until 
they reach the level required to meet the environmental objective. 
 
Societal learning about the exact costs and benefits of the tax is essential to this strategy. The more 
experience people have with carbon taxes, the higher their acceptability. It is important that 
governments provide detailed information on the achieved reductions in greenhouse gases, but also 
to highlight local co-benefits such as reduced congestion and improved air quality – otherwise there 
is a risk that carbon tax levels may be frozen at a level that is not sufficient to achieve their 
intended objectives. For example, the UK carbon price support, a tax on electricity generation to 
augment the price signal provided under the EU ETS, was introduced in 2013 to ensure the minimum 
price UK power generators paid for EU emissions allowances was £16 (€ 18.05) per tonne of CO2. This 
carbon price floor was steadily increased to £18.08 (€ 20.40) in 2015, but has remained constant at 
that level, despite an original commitment to increase it further to £30 (€ 33.85) by 2020 (Ares and 
Delebarre, 2016). A predefined commitment device that communicates to the public how a carbon 

Box 5.1. Commitment devices to ensure effective tax rates  

Commitment devices can ensure that initially low carbon tax rates will escalate towards their 
efficiency level – the rate required to meet greenhouse gas reduction objectives, providing clarity 
about the long-term direction of travel, and reducing the risk that tax rates become subject to 
political cycles. The most common device is declaring tax schedules to raise carbon tax rates.  

• In Canada, the province of British Columbia introduced its carbon tax rate at C$10/tonne 
CO2 in 2008, and successfully increased it by C$5/tonne CO2 equivalent (tCO2e) each year to 
eventually reach C$30/tCO2e in 2012 (Murray and Rivers, 2015).  

• France has a more ambitious long-term programme: it introduced the carbon tax rate in 
2014 at €7/tCO2e, committing to increase the rate by €8.50/tCO2 per year to reach €56/tCO2 
in 2020, with further plans to increase it to €100/tCO2 in 2030 (World Bank, 2016). 

• Switzerland revised its CO2 Act in 2013 to set out a number of targets to meet a 20 per cent 
emissions reduction target from 1990 levels (Nachmany et al., 2015). If predefined 
intermediate objectives for the emission reduction pathway up to 2020 are not met, the 
carbon tax rate on thermal fuels will increase (Baranzini et al., 2017). The Swiss government 
was legally entitled to increase the tax rate from CHF60 to CHF84/tCO2e in 2016 – as it 
underperformed on its emission reductions – without having to request the approval of the 
parliament. (1 Swiss Franc/CHF is approximately equal to 1 US dollar.)   
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tax would be adjusted over time can prevent tax rates from remaining too low – see Box 5.1 above 
for three pertinent examples.  
 
Option 2: Earmark carbon tax revenues to finance additional climate change 
mitigation 

Voters have a preference for earmarking tax revenues and using the proceeds for additional 
greenhouse gas emissions reductions. They are particularly keen on support for low-carbon research 
and development, along with subsidies to promote deployment.  
 
Earmarking – or, in fiscal jargon, hypothecation – also responds to the widely-held perception that 
on their own, carbon taxes are not effective. People tend to overestimate the costs of switching 
from high-carbon to low-carbon options. They believe additional government support to help them 
reduce emissions is necessary.  
 
The demand for environmental earmarking may decrease over time as people observe the impact of 
the tax and update their beliefs. Governments can again support this process by providing effective 
information about emissions trends, the distributional effects of the tax and any ancillary benefits. 
Revenues may then be freed up gradually to address other sources of voter aversion.  
 
Tapering the degree of earmarking can also allay a government’s concerns about fiscal 
management. An example is the French carbon tax which was introduced in 2014: in the first year, 
100 per cent of revenues were dedicated to green transition plans, but this level of earmarking 
declined over time, to 44 per cent in 2015 and 38 per cent in 2016, with the remaining proportion of 
tax revenue going to general funds (Carl and Fedor, 2016; World Bank, 2016). The earmarking of tax 
revenues is controversial among fiscal experts because it complicates fiscal management. 
Earmarking commits the government to spending specific amounts of money on reducing 
emissions, even if there may be a poor match between actual spending needs and the revenues 
raised (Goulder and Parry, 2008). The next recommendation provides design options for 
governments who are against earmarking from the outset. 
 
Option 3: Redistribute taxes to achieve fairness and revenue neutrality 

Carbon taxes can be made more acceptable if the revenues are used to advance other societal 
concerns. In surveys, individuals generally state preferences for earmarking over revenue recycling, 
but they support the use of tax revenues to ease the impact of the tax on low-income households. 
The scope for recycling tax revenues could increase over time, as higher tax rates are phased in (per 
option 1) and the demand for earmarking decreases (per option 2).  
 
Revenue-neutral carbon taxes can be designed to be progressive through lump-sum transfers and 
social cushioning measures to reduce costs for low-income households. Annual reports can make 
transparent how revenues have been recycled and the recipients that have been reached, thereby 
increasing public trust in redistribution.  
 
Some voters will be suspicious about a government’s long-term commitment to revenue recycling. 
To allay those fears governments can use commitment devices, such as explicit plans on how 
revenues are to be redistributed (as is done each year by the Ministry of Finance in British Columbia, 
which is then approved by the Legislative Assembly, for example). Redistribution can be made 
visible by showing how other taxes have been reduced in pay slips or tax statements, or by issuing 
explicit rebate cheques to households and firms.  
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Crosscutting recommendation:  

Use information-sharing and communication devices to enhance the acceptance of carbon 

taxes, before and after introduction 

 

As soon as policymakers start considering the design of a carbon tax, they should simulate its 
effects on a wide range of social and economic outcomes, and use the information from these 
simulations to navigate the process of public consultations, and to pre-emptively address voter 
concerns about the carbon tax. This disclosure should occur before voters are called to ballot, and 
before lawmakers consider a bill. Providing these modelled results through different, trusted, 
information channels and devices may ensure that the public debate about the effects of a carbon 
tax is based on the best available evidence.  
 
It is particularly important for governments (or a trusted and independent institution) to provide 
modelled results that show the effectiveness of the tax (including potential local co-benefits), 
along with personal and distributional costs (including to the economy and firms exposed to foreign 
competition).  
 
This information should include: 
 

• The greenhouse gas reductions achieved at the chosen rate, and those estimated to be 
reduced if carbon tax rates are increased over time, plus the local co-benefits achieved at 
the chosen rate and over time, such as reduced congestion, air pollution and health costs, 
and improved atmospheric visibility, health and quality of life. 

• Expected variation in cost for the goods most likely to be affected by the tax and the impact 
on average household income and the economy as a whole, including potential 
competitiveness effects and job losses. This information should include measures undertaken 
to minimise these impacts, including if revenues are recycled back to households/firms, and 
the level of the rebate. 

• Impacts on low-income households (highlighting any social cushioning measures that are 
used).  

 
These communication efforts are likely to contribute to addressing asymmetries of information. 
Both Carratini et al. (2017) and Klenert et al. (2017) argue that a good communication strategy that 
increases the visibility of the progressiveness of lump-sum dividends through providing this kind of 
information can convince voters that dividends can be superior to other redistribution mechanisms 
and overcome fundamental issues of distributional fairness, political trust, and policy stability (see 
Box 5.2 below on Citizens’ Climate Lobby communication strategy for lump-sum redistribution 
through making the case for ‘climate dividends’). 
 
Communication strategies may also help to counter some of the claims that opponents of the tax 
may put forward. The ‘industrial flight’ argument (i.e. that if emission controls are too severe, 
industry will relocate to avoid the costs) may concern some parts of the general public (Spash and 
Lo, 2012). If voters are able to correctly evaluate the competitiveness risks to which firms are 
exposed, they are more likely to support reasonable carbon tax rates and vote against unjustified 
exemptions. Deroubaix and Lévèque (2006) show, for instance, that focus groups in France thought 
it was unfair for industries to be exempted from the energy tax reform in 2000, arguing that all 
polluters needed to pay for the tax. Participants in a similar focus group organised in Denmark 
actually argued for a system rewarding polluters based on their efforts to become greener (Klok et 
al., 2006), rather than on their exposure to foreign competition, which is the criterion that 
economists would use to define ‘optimal’ exemptions (Martin et al., 2014). 
 



 

19 

Communication efforts need to continue once the policy is implemented. Perceptions of a carbon 
tax may improve over time but the current evidence for this comes from British Columbia, where the 
local government is committed to providing regular information on the tax to the population. 
Without this type of device, perceptions – or awareness – of carbon taxes may not improve over 
time. For example, the survey by Baranzini and Carattini (2017) of the Swiss carbon tax on heating 
fuels, introduced in 2008, suggests that a surprisingly large proportion of the population may not be 
aware of the tax. Even smaller numbers are aware that this carbon tax’s revenues are redistributed 
in lump-sum fashion to households and firms, through automatic reduction in mandatory health 
care bills (which report this information in fine print) – for instance a quarter of the 1,012 
respondents interviewed in INFRAS (2015). 
 
Because the effects of carbon taxes are often not clearly visible, governments are encouraged to 
measure their effects regularly and inform their citizens about them transparently. The provision of 
annual reports that include plans on how revenues have been redistributed in the past and how they 
will be distributed in the future provides evidence of transparency, credibility and commitment of a 
government to execute a carbon tax as originally intended. British Columbia again provides an 
example here: the Ministry of Finance submits annual plans of how carbon tax revenues will be used 
to the Legislative Assembly for approval, ensuring ministries have the flexibility to recycle revenues 
towards time-sensitive needs while still ensuring the adjustments are undertaken transparently and 
through the democratic process.   

  
Communication strategies and engagement with stakeholders can affect climate policy choices, 
including for carbon pricing instruments (see overviews by Acosta, 2015, Schneider et al., 2015 and 
Jenkins, 2014). Similar strategies can help to build long-term support for more ambitious action on 
climate change in general. Communication strategies also need to be tailored to the context in 
which they are used. Who provides this information, and how it is framed, may matter for 
acceptability. Communication strategies may need to be adapted to the beliefs and worldviews of 
the targeted population (Cherry et al., 2017), and also take into account the potential implications 
of political polarisation and bipartisan divides (Kahan et al., 2011; Hart and Nisbet, 2012). 

Box 5.2. Example communication strategy – Citizens’ Climate Lobby  

The Citizens’ Climate Lobby (CCL) is an interest group active in promoting the implementation of 
a carbon tax with lump-sum redistribution of revenues, or carbon fee and dividend, in the United 
States as well as in other countries. One of the CCL’s main activities consists of communicating 
the functioning of the carbon tax to the general public.  

The CCL is able to communicate some general approximations of the effects of its proposal on a 
relatively large set of outcomes. For instance, its figures suggest that more than 60 per cent of 
the American population would be either financially better off or virtually unaffected with its 
policy under its assumptions. Note that, given a tax escalator, the CCL expects a standard 
family to receive an annual cheque (the climate dividend) of about US$200 in 2020 (in assuming 
an immediate implementation) and of about US$400 in 2035 (in real 2012 dollars). Regional 
variation in this figure is also provided. General equilibrium effects on jobs, and economic 
output, are also provided in the communication strategy. 

These findings come from two preliminary consulting studies. Nystrom and Luckow (2014) 
evaluates the effect of a carbon fee and dividend (with carbon tariffs) on different sectors and 
regions in the US. Ummel (2016) examines household consumption expenditures along different 
dimensions (including income, race and location) and evaluates the effect of the carbon fee and 
dividend in a static environment. 
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6. Conclusions 

Making carbon taxation more acceptable to the public is important because carbon taxes are one of 
the most effective ways of incentivising the reduction of greenhouse gas emissions. By putting a 
price on carbon, emitters are confronted with the environmental cost of their actions, and forced to 
manage their carbon output. Economists prefer carbon pricing over subsidies because it is less 
prescriptive technologically, simpler to administer and does not draw on government budgets. They 
prefer carbon pricing over carbon regulation because it affords emitters the flexibility to find their 
own way of reducing emissions. There is an important place for both subsidies and regulation in 
climate change policy, and most countries rightly use a mix of instruments. Nevertheless, putting a 
price on carbon is an essential aspect of cost-effective emissions reduction. 
 
Carbon taxes have a role to play even in jurisdictions that already have an emissions trading system, 
such as the European Union. Traded emissions account for only about 42 per cent of total EU 
emissions: the remaining 58 per cent lie outside the EU ETS, in sectors such as transport, buildings, 
waste management and agriculture. Carbon taxation, in conjunction with other regulatory 
measures, offers an effective way for member states to reduce greenhouse gas emissions outside 
the EU ETS. Beyond the EU’s borders, it is an effective measure to reduce energy and industry 
emissions in jurisdictions without existing trading schemes.  
 
Voters are instinctively against new taxes, even if they are explicitly aimed at preventing 
environmental harm. They are doubtful about the effectiveness of a carbon tax, dislike its coercive 
nature and are concerned about its impact on low-income households. These perceptions are not 
necessarily all correct, but they matter. An obvious approach to overcome strongly held perceptions 
is through public engagement and communication.  
 
For governments, communicating the significance of climate change is very important, but it is high 
time efforts turned to communicating climate change mitigation and especially climate policy 
instruments, too. If policies are well designed, and well communicated, it is much more likely that 
they will be acceptable – and accepted.   
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Appendix 1. Empirical findings testing factors affecting the acceptability of 

carbon taxes 

Study 

(listed in order 

of publication 

year) 

Location, year and type of 

policy intervention tested 
Methodological details  Empirical findings 

Thalmann, 
2004 

Where and when: Switzerland, 
2000 
 
Type of policy intervention: 

Three ballot proposals for 
energy tax reform that include 
green tax (with revenue 
recycling), energy conservation 
tax (revenue used to promote 
energy conservation and 
renewables), and solar initiative 
(tax revenue used for solar and 
energy efficiency use).  

Methodology: Quantitative analysis of 
possible combinations of votes (yes, no, and 
abstention) for three proposals, and of 
turnout in the ballot. 
  
Data collection: ‘VOX’ opinion surveys of 
990 Swiss citizens.  
 

Explanations of acceptance of energy taxes: 

Respondents were more accepting of energy taxes 
if they had leftist or green affinities, higher 
education levels, lived in cities, did not own cars, 
and were younger than 60 years old. This study 
demonstrates that the actual referendum had 
more ‘yes’ votes because more educated people 
(who also were in favour of energy tax reforms) 
participated in the vote, in comparison with the 
number of yes votes that were modelled based on 
answers of survey respondents. As the study 
included citizens who did not participate in the 
actual referendum, the study finds that ‘yes votes’ 
would be fewer if the entire voting population 
participated in the referendum. The study also 
found subjective characteristics of political 
preferences and attitudes towards environmental 
protection were correlated. Those who valued 
environmental protection were more willing to 
accept government intervention, while those who 
valued wealth preferred markets to be self-
regulated. Concern for income inequality and 
unemployment did lower acceptance for energy tax 
reforms. Only half the respondents were concerned 
about the former issue while almost all expressed 
concern for the latter, despite the very low 
unemployment rate at the time of the ballot. For 



 

29 

most respondents, the tax rate was not a decisive 
factor in explaining rejection of energy taxes. 
However the magnitude of the tax rate led to 
increased rejection in groups particularly concerned 
about the costs of energy taxes (e.g. multiple car 
owners). Though concern about income inequality 
did lower the acceptance rate of energy tax, it was 
not an important issue for the majority of 
respondents.  
 
Use of carbon tax revenues: Broad revenue 
recycling, including lowering labour taxes (in the 
case of this study, by reducing contributions to 
social security) did not make energy tax reform 
more acceptable than earmarking tax revenues to 
support environmental efforts, with the former 
proposal obtaining 44.6% yes votes, and the latter 
46.6%. Note, however, that a third proposal 
received much less support (31.9% of yes votes). 
This proposal was designed to earmark revenues for 
a narrow set of low-carbon energy initiatives.  

Beuermann 
and Santarius, 
2006 

Where and when: Germany, 
2000–2001 
 
Type of policy intervention: 

Energy tax reform (ETR) 
introduced in 1999, which 
involved increasing fuel taxes 
and using fuel tax revenue to 
reduce pension contributions.  

Methodology: Qualitative analysis of 
interviews and focus groups 
 
Data collection: Interviews with 
policymakers and firms from five key 
industries, and five focus groups 
representing the general public. 

Use of energy tax revenues: Trust in government 
played an important role in finding acceptable 
revenue-neutral fuel taxes through the energy tax 
reform, especially with regard to believing that 
governments would actually redistribute fuel tax 
revenue to lower pension contributions (instead of 
using tax revenue to increase the general budget), 
and believing government’s results showing that 
revenue-neutral fuel taxes had been effective in 
improving environmental and employment 
outcomes. People could see the increase in fuel 
costs but not the corresponding decrease in pension 
contributions in their pay or tax slips, creating a 
salience-related problem. Even if people understood 
that the revenue-neutral tax was meant to achieve 
the ‘double dividend’ hypothesis of decreasing 
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emissions while increasing employment, they 
believed the effect was not real or that it was 
negligible. Respondents were more supportive of 
earmarking fuel tax revenues for making low-
carbon alternatives more affordable (e.g. public 
transport) as a more acceptable form of revenue 
recycling than keeping fuel taxes revenue-neutral, 
as it reduces the perceived personal costs of the 
fuel tax.  

Clinch and 
Dunne, 2006 

Where and when: Ireland, 
before 2006 
 
Policy intervention: 

Hypothetical fuel tax reform 
(keeping tax revenue-neutral). 

Methodology: Qualitative analysis of 
interviews and focus groups 
 

Data collection: Interviews with businesses 
and policymakers, and eight focus groups 
(with eight members in each group split 
evenly between males and females) to 
represent the Irish public.  
 
 

Explanations of aversion to fuel taxes: Businesses 
and some participants believed the fuel tax would 
increase net personal costs – especially as 
individuals believed they were already overtaxed. 
Furthermore, elasticity of fuel consumption was 
perceived to be low, and therefore the tax was 
expected to increase fuel costs but not to change 
incentives to shift to low-carbon options – though 
some focus group participants agreed they would 
change to low-carbon options if the tax increased 
prices drastically. Loss of competitiveness and jobs, 
and closure of factories, were further concerns. 
Focus groups found regulation, higher standards, 
and enforcement, to be more viable mechanisms 
for achieving environmental protection.  
 
Phasing in fuel taxes: Considered important by 

businesses for allowing adjustment time for 
businesses and people.  
 
Use of fuel tax revenues: Businesses and focus 
group participants had a poor understanding of 
fiscal neutrality in the redistribution of tax 
revenues, which implied increasing fuel taxes 
(according to carbon content) and decreasing 
existing taxes. Most focus groups did not trust the 
government to redistribute tax revenues. 
Furthermore, a previous government had 
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integrated many discrete taxes into a single income 
tax, and therefore participants did not want a new 
initiative under the word ‘tax’ as they viewed this as 
rescinding the terms of the 1970s tax reform. The 
most favourable ways to recycle revenues were to 
earmark revenue for environmental purposes (e.g. 
for improved technology grants and support of 
improvements in energy efficiency, subsidised 
energy audits and renewable energy, and improving 
energy efficiency of buildings), and to reduce 
adverse distributional effects (e.g. with grants to 
improve energy efficiency for low-income 
households and sectoral exemptions to industry 
most vulnerable to foreign competition). It also 
increased participants’ trust that government 
would spend the tax revenue on the original 
environmental problem.  

Deroubaix and 
Lévèque, 2006 

Where and when: France, 1999–
2000 
 
Type of policy intervention: 

Energy tax reforms (with 
revenue recycled to lower labour 
tax). Implementation began in 
1999 but was declared 
unconstitutional by the judicial 
court in 2000.  

Methodology: Qualitative analysis of 
interviews and focus groups 
 
Data collection: Interviews with 
policymakers and firms, and five focus 
groups representing the general public. 

Explanations of aversion to energy taxes: Focus 
groups saw regulations as a more acceptable policy 
intervention as it prevented ‘free-riding’ as 
everyone had to adhere to the same standard. 
Taxes were seen as a way of allowing the wealthy to 
‘pay to pollute’. Participants in the focus groups 
also preferred earmarking energy tax revenue for 
environmental purposes as doing so addresses the 
environmental problem, and increases confidence 
and transparency in how revenue is used. Other 
forms of revenue recycling, including keeping taxes 
revenue-neutral, were considered with great 
suspicion. 

Dresner, 
Jackson and 
Gilbert, 2006 

Where and when: UK, 2000–
2001 (after policy announced 
but before implementation) 
 
Type of policy intervention: 

Revenue-neutral measures of 
the Climate Change Levy (CCL – 

Methodology: Qualitative analysis of 
interviews and focus groups 
 
 
Data collection: 10 interviews with 
policymakers, eight with businesses, and 
five focus groups.  

Aversion to environmental taxation generally: 

People were not against environmental taxation 
outright, but more against the specific design of 
the Climate Change Levy.  
 

Aversion to revenue-neutral fuel taxes: Most focus 
group participants were sceptical that a 
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a carbon tax based on carbon 
content of fuels). The CCL was 
announced in March 1999, its 
final design defined in March 
2000, and implemented in April 
2001. 

redistribution of the revenues from the CCL would 
occur once the policy was in place. Nor did people 
understand the purpose of the tax shift, and this 
increased distrust in the government and generated 
suspicion that it would not redistribute the revenue. 
Focus groups did not see why recycling revenues 
from fuels should be used to ‘reward’ reductions in 
labour taxes, or believed revenue-neutral fuel taxes 
would not be effective in reducing emissions by 
changing the relative incentives between high- and 
low-carbon goods. 
 
Use of fuel tax revenues: Focus group participants 
believed earmarking revenue for environmental 
purposes (particularly energy conservation) showed 
government commitment to reducing emissions. 
Such earmarking would be targeted at incentives 
for improving the environment. 

Hammar and 
Jagers, 2006 

Where and when: Sweden, 
2002 
 
Type of policy intervention: 

Existing carbon tax on transport 
fuels (with hypothetical 
scenario of increasing rates). 

Methodology: Quantitative analysis of 
discrete choice experiment involving 
different attributes of carbon taxes on 
transport fuels, including increase in tax 
rates.  
 

Data collection: 1,270 responses to a mailed 
survey. 

Increasing tax rates: Most of the sample were 
against increasing existing fuel tax rates, with only 
21% of respondents in favour. However, findings 
show that increased confidence in the effectiveness 
of the carbon tax to reduce emissions increases 
support for raising the carbon tax. Therefore 
information devices to demonstrate that carbon 
taxes have changed incentives to lower emissions are 
considered important to build support for increasing 
future taxes.  
 
Explanations of aversion to increasing carbon 

taxes: Trust in politicians is the most significant 
factor to support an increase in carbon tax rates, 
even within groups of similar people. Green party 
members who have high trust in politicians are more 
likely to support an increase in tax rate than those 
with low trust in politicians. Motorists who trust their 
politicians are not more likely to resist carbon tax 



 

33 

increases than high-trusting persons with no access 
to a car – suggesting that trust in politicians, rather 
than self-interest, is the more important factor in 
understanding resistance to tax increases.  

Klok, Larsen, 
Dahl and 
Hansen, 2006 

Where and when: Denmark, no 
date provided 
 
Type of policy intervention: 

Existing environmental tax 
reforms, implemented in 
Denmark in 1993 (involving 
taxing fuel, carbon and water 
consumption to reduce labour 
taxes on firms). 
 
 
 
 

Methodology: Qualitative analysis of 
interviews and focus groups 
 
Data collection: Interviews with businesses 
from five key industries, and six focus 
groups representing the general public. 
 

Introducing and adjusting environmental taxes: 

Focus groups showed less concern for global, and less 
visible, environmental problems. Focus group 
participants called for independent environmental 
authorities to provide information campaigns 
showing how environmental taxes have visible and 
objective environmental goals, prior to their 
introduction, and to provide continuous feedback 
showing progress on how these objectives are met 
once the tax is implemented. The tax can be 
adjusted according to how well objectives are met.  
 
Use of carbon tax revenues: Respondents believed 
environmental taxes were a backdoor way to 
increase the general budget rather than to change 
consumption incentives. Though Denmark has 
implemented revenue-neutral environmental taxes 
since 1993, few believed the redistribution worked in 
practice as they had not seen reduction in labour 
taxes, nor were aware of any associated increase in 
employment. Those who had had concern for 
socially-adverse effects preferred tax designs that 
provided compensatory measures, including using 
revenues for supporting low-income and large 
families through subsidies or raised income tax 
thresholds, personal green allowances or progressive 
tax rate systems. However, the most accepted use of 
revenues was earmarking for environmental 
purposes, including rewarding those firms/people 
who had put efforts into reducing their 
environmental impacts (e.g. through special tax 
reductions). 
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Steg, Dreijerink 
and 
Abrahamse, 
2006 

Where and when: Groningen, 
Netherlands, 2003 
 
Type of policy intervention:  

16 hypothetical pricing policies 
aimed at reducing household 
CO2 emissions.  

Methodology: Quantitative analysis based 
on survey questionnaire testing 
psychological factors. The characteristics of 
these policies are emblematic of taxes 
(referred to as ‘push’ policies in study), 
subsidies (referred to as ‘pull’ policies), 
regulations (referred to as ‘curtailment’), 
and measures to promote energy efficiency. 
Data collection: 112 responses from mailed 
survey questionnaires. 

Explanations of aversion to/acceptance of carbon 

taxes: People found subsidies more effective and 
acceptable than ‘coercive’ measures such as taxes, 
even when taxes were perceived to increase the 
cost of high-carbon behaviour. Regulations that 
limit consumption were perceived less effective 
than measures that promote energy efficiency.  
Use of carbon tax revenues: Carbon taxes were 
seen to be acceptable and effective when tax 
revenues were earmarked to subsidise low-carbon 
options, rather than to be recycled into general 
funds.  

Dietz, Dan and 
Shwom, 2007 

Where and when: Virginia and 
Michigan, USA, 2004 
 
Type of policy intervention: 

Eight hypothetical policies 
proposed to reduce the burning 
of fossil fuels. 
 

Methodology: Quantitative analysis based 
on survey questionnaire testing 
psychological factors predicting policy 
support for different hypothetical policy 
interventions. 
 
Data collection: Mailed survey responses 
from 316 Michigan and Virginia residents. 

Explanations of aversion to/acceptance of fuel 

taxes: Trust in different actors (environmental 
institutions, industry and government) played an 
important role in determining support for 
environmental action, with lowest trust in industry, 
and highest in environmental NGOs.  
 
Preferred policy intervention: Policies that 
increased the costs of fuel consumption, such as a 
gas tax, had the least acceptance. 75% of the 
sample supported shifting subsidies for fossil fuels 
to cleaner forms of energy.  

Hammar and 
Jagers, 2007 

Where and when: Sweden, no 
date provided 
 
Type of policy intervention: 

Hypothetical increase of 
existing carbon tax on transport 
fuels. 

Methodology: Quantitative analysis of 
survey questionnaire 
 
Data collection: 932 responses from 
questionnaire mailed to a random sample 
of the Swedish population (with addresses 
drawn from national register).  
 
 

Explanations of aversion to/acceptance of 

increase in fuel taxes: Those who did not have cars, 
or drove infrequently, were more inclined to support 
increasing the fuel tax, and believed that the 
polluters should pay for the pollution that they 
caused (that is, those who drive and pollute more 
should pay more). However, those who used cars 
frequently were more likely to favour distributing 
the costs of mitigation equally across the car-
driving population (that is, car drivers reduce 
pollution by the same amount, regardless of how 
frequently they drive). Therefore self-interest 
motivates in part how people perceive which 
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principle is the most fair in distributing the burden 
of climate policy.  

Hsu, Walters 
and Purgas, 
2008 

Where and when: Vancouver, 
Canada, no date provided 
 
Type of policy intervention: 

Existing gasoline tax with 
hypothetical suggestion to 
increase tax by C$0.5 per litre.  
 

Methodology: Quantitative analysis of 
discrete choice experiment on increasing 
gasoline tax by C$0.5, and preferences for 
revenue use; expression of tax rebates in 
monetary or relative terms.  
 
Data collection: Face-to-face surveys in 
public places in Vancouver, with 797 
responses.  

Explanations of aversion to/acceptance of fuel 

taxes: Individuals who were wealthier and more 
educated showed higher levels of acceptance for 
increasing gasoline tax. Those who owned cars were 
less likely to accept than those who did not. 
 
General preference for earmarking gasoline taxes 

for environmental purposes: Preference for 
earmarking gasoline taxes was driven by an increase 
in the perceived effectiveness of taxes with 
earmarking, and because respondents did not trust 
government to redistribute revenue.  
 
Increasing acceptance of revenue-neutral gasoline 

taxes: Support for revenue recycling increased when 
respondents were given monetary figures of how 
much income tax was reduced with a gasoline tax, 
rather than percentage reductions. People also 
preferred revenue recycling to decrease income taxes 
rather than sales taxes.  

Jagers and 
Hammar, 2009 

Where and when: Sweden, 
2002, 2003 and 2004 

 

Type of policy intervention: 

Existing carbon tax on transport 
fuels, with hypothetical 
increase in tax rate. 

Methodology: Quantitative analysis of 
survey questionnaire 

 
Data collection: Annual survey (repeated 
cross-section) collected from sampling the 
National Registry by the SOM Institute at 
the University of Gothenburg (2002), 
authors (2003), and SOM Institute (2004). 
Over 1,000 responses from each year used 
for the analysis. 

Aversion to increasing carbon tax rates: Swedes 
already see they have a high carbon tax rate, and 
would like increasing mitigation efforts to be met 
with alternative policies, including decreasing taxes 
on fuels that do not affect the climate, expanding 
public transport, and increasing information 
campaigns about traffic’s contribution to climate 
change.  

 
Potential acceptance of increasing carbon taxes 

with the right information devices: Though Swedes 
have shown aversion to increasing carbon tax rates 
to support more ambitious climate mitigation, they 
are even more averse to increasing tax rates for 
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income or municipal taxes. The implication is that if 
Swedes would like to increase mitigation efforts by 
decreasing taxes on low-carbon fuels or expanding 
public transport, the Ministry of Finance would need 
to increase the rates of taxes that are even more 
unpopular than the carbon tax in order to finance 
the alternative mitigation options. Therefore, the 
authors argued, providing budgetary information on 
each mitigation proposal could increase support for 
increasing the carbon tax rate in contrast to 
alternative proposals. Providing data on the 
effectiveness of the existing carbon tax in decreasing 
emissions could also increase support. 
 
Distribution of mitigation cost burden: 

Respondents found it fairer to ask people who pollute 
the most to contribute a higher proportion of 
mitigation efforts, rather than each individual 
reducing the same proportion of emissions.  

Bristow, 
Wardman, 
Zannia and 
Chintakayalab, 
2010 

Where and when: Wales and 
southeast England, 2008 
 
Type of policy intervention: 

Hypothetical carbon tax and 
personal carbon-trading 
designs. 
 

Methodology: Quantitative analysis of 
discrete choice experiment on personal 
carbon trading versus carbon tax, with 
attributes defining the design of each 
instrument (with differences in sectors 
covered, how revenues were recycled, and 
distribution of costs). 
 
Data collection: 79 respondents in Wales 
(recruited through a citizens’ forum) and 
208 respondents in southeast England (on-
street recruitment). 

Explanations of aversion to/acceptance of carbon 

taxes: There was no clear indication of whether 
people preferred carbon pricing instruments in the 
form of a carbon tax or a personal carbon trading 
scheme. Preference was based on how the carbon 
pricing instrument was designed, based on the 
following factors: which emission sources were 
priced; how revenues were recycled; and the 
progressivity of the tax.  
 
Use of carbon tax revenues: Increased preference 
for carbon tax when revenue earmarked for 
environmental reasons.  

Kallbekken and 
Aasen, 2010 

Where and when: Norway, 2009 
 
Type of policy intervention: 
Based on understanding of 

Methodology: Qualitative analysis of 
interview and focus group data 
 

Explanations of aversion to/acceptance of 

carbon/energy taxes: People preferred subsidies 
over taxes in addressing environmental problems, 
as taxes represent a direct cost to the consumer. 
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existing taxes on fuel, carbon 
and electricity. 

Data collection: Five focus groups, 
designed to reflect some variation in the 
demographic characteristics of Norway.  

Participants also wanted government to provide 
more information on the scope of the 
environmental problem in order to build support for 
greater environmental action.  
 
Use of carbon/energy tax revenues: People had a 
strong preference for earmarking revenues from 
environmental taxes to address the original 
environmental problem, as it was seen as a way to 
improve the effectiveness of the tax, by reducing 
the cost of low-carbon options (especially if 
participants expected a low elasticity of demand 
for the carbon-intensive goods). Participants did 
not believe revenue-neutral taxes were effective in 
reducing environmental impact, and did not 
understand the purpose of addressing social 
problems (like low unemployment) with revenues 
from an environmental tax (referred to as an issue-
linkage problem by Sælen and Kallbekken, 2011).  

Kallbekken and 
Sælen, 2011 

Where and when: Norway, 2010 
 
Type of policy intervention: 

Alternative tax rates to existing 
fuel tax in Norway at the time 
of study.  

Methodology: Quantitative analysis of 
survey questionnaire on acceptance levels 
for decreasing, keeping constant or 
increasing existing fuel tax rates, including 
removing the tax altogether. 
 
Data collection: Nationwide online survey 
of 1,177 Norwegians, representative of 
Norwegian public.  

Explanations of aversion to fuel taxes: Findings 
showed that self-interest in terms of personal cost 
from fuel tax was not a significant factor in 
people’s aversion to fuel taxes. Instead, people’s 
beliefs in the environmental effectiveness of the 
fuel tax in reducing emissions were significant. 
According to the authors, this finding suggests 
that communication strategies need to be used to 
show that people do respond to the fuel tax 
incentive by reducing consumption of transport 
fuels, which leads to decreasing emissions. 
Another reason why people are averse to fuel 
taxes is the fear that it disproportionately impacts 
low-income households, or those who live in rural 
areas and are more dependent on driving as a 
form of transport. According to the authors, this 
finding suggests that the fuel tax can be designed 
to address these distributional concerns, through 



 

38 

social cushioning measures targeted at low-
income households, or having differentiated fuel 
taxes between rural and urban areas.  
 

Low tax rates preferred: Voters on average 
preferred lower fuel taxes, which may also imply 
preference for reducing existing taxes.  

Sælen and 
Kallbekken, 
2011 

Where and when: Norway, 2010 
 
Type of policy intervention: 

Alternative tax designs to 
existing fuel tax in Norway at 
the time of study.  
 
 

Methodology: Quantitative analysis of 
discrete choice experiment with design 
options differing in terms of tax rate and 
how revenues are recycled. 
 
Data collection: Nationwide online survey 
of 1,147 Norwegians, representative of 
Norwegian public. 

Use of fuel tax revenues: Earmarking fuel taxes for 
environmental purposes increased acceptance of 
fuel tax to the majority of respondents, including 
increased acceptance of a hypothetical fuel tax 
increase of 15% above the official rate at the time 
of the study. The study showed that reasons for 
increased acceptance included people expecting to 
personally benefit from the use of earmarked 
revenues, and people perceiving earmarking for 
environmental purposes as a way to increase the 
effectiveness of the fuel tax, especially if they did 
not believe that the tax provides enough incentive 
to reduce emissions. Unlike other studies, the 
regression analysis shows that distrust in how 
governments distribute revenue is not among the 
reasons why Norwegians support earmarking 
revenues. Recycling fuel tax revenues to reduce 
income taxes did not achieve majority acceptance, 
as people could not understand the link between 
using revenue raised from addressing an 
environmental issue to be used to ameliorate a 
labour issue (again showing the issue-linkage 
problem). The least preferred option was 
transferring revenues to the general budget.  

Brännlund and 
Persson, 2012 

Where and when: Sweden, 2009 
 
Type of policy intervention: 
Hypothetical climate policy 
instruments, including a 
hypothetical carbon tax. 

Methodology: Quantitative analysis of 
discrete choice experiment of climate policy 
instruments with different resulting effects, 
including a carbon tax resulting in personal 
monthly cost ranging from 100 to 1,000 SEK. 
 

Explanations of aversion to carbon taxes: 

Carbon taxes that result in higher personal costs 
induced stronger aversion.  
 
Preferred attributes of carbon tax: The 
findings showed that people preferred climate 
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Data collection: Administered via online 
survey; responses from 2,400 respondents. 

policy instruments that support 
environmentally-friendly technologies and 
have a progressive cost distribution. According 
to the authors, these findings support the idea 
of designing carbon taxes with these 
attributes.  

Leiserowitz, 
Maibach, 
Roser-Renouf, 
Feinberg and 
Rosenthal, 2013 

Where and when: USA, 2013 
 
Type of policy intervention: 

Different types of 
carbon/energy taxes, shifts in 
fossil fuel subsidies, and 
regulations (based on existing 
and proposed policies in the 
USA). 
 

Methodology: Quantitative analysis of 
survey questionnaire. 
 
Data collection: 830 respondents to 
national telephone survey in the USA. 
 

Explanations of aversion to/acceptance of carbon 

taxes: There was majority support for low-carbon 
research (72%), tax rebates for low-carbon 
technologies (71%), regulating greenhouse gas 
emissions (67%), eliminating subsidies for the 
fossil fuel industry (59%), and requiring electric 
utilities to produce at least 20% of their electricity 
from renewable energy sources, even if it cost the 
average household an extra $100 a year (56% 
support). When evaluating the effectiveness of 
various global warming and energy policies, less 
than half of the sample were confident that: within 
the next decade, energy from solar and wind will 
be cheaper than energy from fossil fuels (48%); 
reducing the amount of oil the US uses would 
protect from high gas prices (48%); subsidies are 
an effective way to support the diffusion of 
renewable energy (43%); a carbon tax is an 
effective way to support the diffusion of renewable 
energy (35%). 
 
Use of carbon tax revenues: Acceptance of 
revenue-neutral energy taxes by reducing other 
taxes varied depending on the specific design: 
reducing the federal income tax (49% support); 
giving a tax refund to every American household 
(47%); reducing the federal payroll tax (45%). A 
straight carbon tax on fossil fuel-producing or 
importing companies, if it cost US$180/year per 
average American household, was supported by 
43% of the sample. 
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Gevrek and 
Uyduranoglu, 
2015 

Where and when: Turkey, 2012 
 
Type of policy intervention: 

Hypothetical carbon tax.  
 

Methodology: Quantitative analysis of 
discrete choice experiment that provides 
information on how different tax rates 
result in a range of personal monthly costs 
ranging from 2–6 Turkish Lira, and on how 
revenues are recycled.  
 
Data collection: Face-to-face interviews 
with 1,252 individuals in 16 Turkish cities. 

Explanations of acceptance of carbon taxes: 

Respondents with high environmental awareness 
were more supportive of a carbon tax than those 
with low environmental awareness.  
 
Tax rates: Generally, respondents preferred a 
carbon tax with a lower tax rate. Respondents also 
preferred progressive tax rates to address 
distributional concerns related with the tax burden 
on low-income households. Respondents with high 
environmental awareness and high income were 
more willing than others to accept a higher carbon 
tax rate. 
 
Use of carbon tax revenues: Respondents preferred 
to earmark carbon tax revenues to subsidise low-
carbon technologies, as it was perceived as a way 
to improve the effectiveness of the tax. 
Respondents preferred addressing distributional 
concerns through a progressive tax rate, rather 
than with targeted transfers (social cushioning) to 
low-income households.  

Alberini, Ščasný 
and Bigano, 
2016 

Where and when: Italy, 2014 
 
Type of policy intervention: 

Climate policies, including a 
carbon tax, to reduce CO2 
emissions from fossil fuels and 
renewable energy use in homes. 
 

Methodology: Quantitative analysis of 
discrete choice experiment that provides 
different ranges of willingness to pay (WTP) 
per tonne of CO2 reduction for each policy, 
with policies differing in attributes 
according to: (i) goal of policy (to improve 
energy efficiency or renewable generation); 
(ii) specific policy, such as carbon tax, 
subsidies, standards, information-based 
policies, and combinations thereof; (iii) 
reduction of CO2 emissions of average 
household to baseline; and (iv) cost of the 
policy to the respondent’s household (on an 
annual basis). 
 

Explanations of aversion to carbon taxes: 

Opposition was highest among those with lower 
education levels and those lacking awareness of 
climate change. 
 

Willingness to pay (WTP) to mitigate CO2 

emissions: WTP to mitigate 1tCO2e differs according 
to climate instrument. Carbon taxes had the lowest 
WTP at €6.44; the rate for information standards 
was €95.24; and for incentives (i.e. subsidies for 
renewables and energy efficiency), €133.15. 
(Note: WTP is the maximum amount an individual is 
willing to sacrifice to obtain a good or avoid 
something undesirable.) 
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Data collection: Online survey of 1,005 
respondents who own and reside in homes 
built in or before 2000. 

 
 
 

Baranzini and 
Carattini, 2016 

Where and when: Geneva, 
Switzerland, 2012 
 
Type of policy intervention: 

Hypothetical carbon tax (with 
alternative label ‘climate 
contribution’). 
 

Methodology: Initial qualitative interviews 
to inform survey design, followed by a face-
to-face quantitative survey, split among 
those asked about a hypothetical carbon 
tax set at 120 CHF/tCO2, and those asked 
about a hypothetical ‘climate contribution’ 
as an alternative label to a carbon tax. 
Quantitative analysis undertaken on survey 
questionnaire. 
 
Data collection: Initial interviews with 40 
adults in Geneva, followed by survey of 338 
respondents, who were randomly split with 
158 being asked about a hypothetical 
carbon tax, and 180 being asked about 
climate contributions.  

Introducing carbon taxes at low rates: When 
respondents were asked to define the ideal tax 
rate, they tended to prefer a carbon tax rate that 
results in more moderate price increases on fuels 
than the default rate proposed by the survey. 
 
Use of carbon tax revenues: Where there was some 
distrust in government, carbon taxes tended to be 
more acceptable if revenue was earmarked for 
environmental purposes, in order to improve their 
perceived effectiveness (60% of respondents 
wanted earmarking for environmental purposes). 
This fits with the belief held by 52% of respondents, 
who did not believe carbon taxes to be effective. 
Social cushioning was the second most preferred 
option to recycling revenues, with a small minority 
preferring tax rebates to household and firms. 
 
Communicating primary and ancillary benefits of 

carbon tax: This is important as it increases the 
acceptability of the carbon tax, as the primary 
obstacle to the carbon tax was its perceived 
ineffectiveness, in reducing both global and local 
pollutants. 

Ščasný, 
Zverinova, 
Czajkowski, 
Kyselá and 
Zagorsk, 2016  

Where and when: Czech 
Republic, Poland and UK, 2015 
 
Type of policy intervention: 

Targets for emission reductions 
for 2030 and 2050 (as set out in 
EU Climate and Energy 
Package). 
 

Methodology: Quantitative analysis of 
discrete choice experiment containing four 
attributes of climate policy for EU 
mitigation efforts: (i) emission reduction 
targets for each period year (as set out in 
2014 Climate and Energy Package, with 40% 
reduction by 2030, and 80% reduction by 
2050); and different options for sharing 
costs of mitigation.  
 

Willingness to pay (WTP) for different EU climate 

targets for 2030 and 2050: The UK had the highest 
WTP for meeting the 2020, 2030 and 2050 targets, 
followed by the Czech Republic. Both countries 
showed support for the 2014 Climate and Energy 
Package targets. The study shows in Poland there 
was a negative WTP, but it is not statistically 
significant. However, Polish respondents did prefer 
keeping the current targets, as stated in the 2020 
targets. 
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Data collection: Online questionnaires 
administered in each country; 4,098 
responses.  

Burden sharing rule among countries: Respondents 
in the Czech Republic and the UK preferred the 
distribution of costs for reducing greenhouse gas 
emissions to be based on those who emit the most 
paying a higher cost (or in aggregate, emissions per 
country). Polish households were less willing to 
distribute burden sharing on emissions per country, 
and did not have a preference over the other types of 
burden-sharing rules.  

Carattini, 
Baranzini, 
Thalmann, 
Varone and 
Vöhringer, 2017 

Where and when: Switzerland, 
2015 
 
Type of policy intervention: 

Energy tax reform on non-
renewable fuels. 
 

Methodology: Two surveys, following the 
vote on a popular initiative suggesting to 
replace the existing value-added tax with a 
tax on non-renewable energy. In one survey, 
this specific design is compared to other 
alternative (hypothetical) designs, with 
different tax rates and use of revenues. 
Quantitative analysis of two sets of data: 
‘VOX’ opinion survey on voting behaviour, 
and discrete choice experiment on 
alternative policy design. Discrete choice 
experiment respondents were previously 
contacted by email with information about 
the survey and the different tax designs, 
whose effects on the economy, low-income 
households, and greenhouse gas emissions 
had been simulated with a computable 
general equilibrium model of the Swiss 
economy.  
 
Data collection: Surveys administered after 
the referendum. VOX survey administered 
by telephone to 1,500 respondents and 
discrete choice experiment administered via 
telephone survey to 1,200 respondents.  
 
 

Explanations of aversion to energy tax reform: 

92% of voters voted ‘no’ in the 2015 referendum. 
The main reasons for this were concern that 
increased energy tax rates would have a 
disproportionate impact on low-income households 
and firms vulnerable to global competition, and 
the perception that the non-renewable energy tax 
would be ineffective.  
 
Concern over tax rates: The ballot survey 
suggested that most concerns were related to the 
high tax rate that would have been necessary 
(especially in the future) to completely replace the 
revenues from the value-added tax. The discrete 
choice experiment provided additional evidence on 
the negative relationship between tax rate and 
acceptability. In this respect, people with low levels 
of climate change concern tended to have a higher 
sensitivity to tax rates, while people with stronger 
climate change concern tended to pay less 
attention to price levels.  
 
Importance of providing full information, 

including credible modelled results, on the effects 

of different recycling options of energy tax 

revenues: The VOX survey showed that people’s 
acceptance of the tax on non-renewable energy 
would have increased if revenues were earmarked 



 

43 

for environmental purposes. However, the results 
from the discrete choice experiment arrived at a 
different conclusion, as that survey provided 
respondents with modelled impacts of each tax 
design proposal on: (i) the price of fuels, (ii) 
greenhouse gas emissions, (iii) purchasing power of 
the average Swiss household, and (iv) purchasing 
power of the average low-income household. By 
providing information on the comparative impacts 
between different recycling options, the discrete 
choice experiment reveals that information may 
change preferences for revenue recycling, as 
environmental earmarking is no longer the most 
popular option. That is, providing ‘full information’, 
including on the environmental and distributional 
effects of each type of recycling option, made more 
progressive forms of recycling (such as lump sum 
transfers or social cushioning measures) more 
acceptable, even more than earmarking for 
environmental purposes. The discrete choice 
experiment also shows that recycling revenues by 
reducing existing taxes was not popular (similar to 
the referendum results).  

Kotchen, Turk 
and 
Leiserowitz, 
2017 

Where and when: USA, 2016 
 
Type of policy intervention: 

Carbon tax (hypothetical tax). 
 

Methodology: Quantitative analysis of 
survey questionnaire. 
 
Data collection: Survey of 1,226 American 
adults drawn from GfK’s Knowledge Panel, 
an online digital platform in which survey 
respondents are signed up as members for 
polled surveys. To seek national 
representativeness, the questionnaire was 
sent to members drawn using probability 
sampling methods, and key demographic 
variables were weighted, post survey, to 
match US Census Bureau norms.  

Explanations of aversion to carbon taxes: 

Respondents who believe global warming is 
currently happening were 35 percentage points 
more likely to support the carbon tax than those 
who stated they did not know if global warming is 
happening, while those who do not believe global 
warming is happening were 25 percentage points 
less likely to support the carbon tax, compared to 
those who did not know. Respondents’ age, gender, 
years of education, and size of household they 
belong to, did not have a significant effect on the 
probability of supporting a carbon tax, but income 
and race did. For example, a US$10,000 increase in 
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a household’s annual income increased the 
likelihood of support by 1 percentage point. 
 
Willingness to pay (WTP) for carbon tax: The 
average respondent household was willing to pay 
14.4% more on their household energy bill in support 
of a carbon tax. In monetary terms, this translates to 
US$177 per year, with a confidence interval ranging 
from $101 to $587. However, there was a negative 
and statistically significant effect of cost: a $10 
increase in the annual household cost of the tax 
reduced the probability of support by 1 percentage 
point.  
 
Earmarking carbon tax revenues for specific 

purposes: The most preferred option was to earmark 
tax revenue for developing clean energy (using 17.3% 
of carbon tax revenues), followed by funding 
improvements in infrastructure (using 14.5% of 
carbon tax revenues). Respondents also supported 
using carbon tax revenue to help communities – 
particularly low-income communities most 
vulnerable to climate change – for assistance to 
adapt to climate change (using a total of 15% of 
revenues). More than 70% of respondents supported 
using 10.4% of carbon tax revenue to compensate 
workers in the coal mining industry, who could lose 
their jobs as a result of the carbon tax. The study 
calculates that earmarking this percentage of 
carbon tax revenue could lead to paying US$146,000 
to all coal mining workers if the passage of the 
carbon tax was to lead to the entire industry shutting 
down.  
 
Options of using carbon tax revenue: The options 
which received over 50% support include reducing 
the national debt, and federal income taxes (by 
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using 12.7% and 9.9% use of carbon tax revenues, 
respectively). Those taxes that received less than 
50% support to be reduced with the carbon tax 
revenues include the federal payroll taxes (e.g. 
social security and Medicare) and corporate taxes.  
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Appendix 2. Empirical findings testing factors affecting the acceptability of 

other ‘Pigovian’ taxes 

Study 

(listed in order of 

publication year) 

Location, year and type of 

policy intervention tested 
Methodological details  Empirical findings 

Odeck and 
Bråthen, 2002 

Where and when: Norwegian 
cities of Bergen (tax introduced in 
1986), Oslo (tax introduced in 
1990), and Trondheim (tax 
introduced in 1992) 
 
Type of policy intervention: Road 
user congestion charging 
(existing).  

Methodology: Quantitative 
analysis of survey questionnaire 
on road user attitudes, where 
respondents were asked to state, 
from a list of possible 
alternatives, their positive or 
negative attitudes towards the 
implementation of the road toll. 
 
Data collection: Annual road user 
attitude survey collected in 
Norway, with data for each city 
specific to the years before and 
after the congestion charge was 
introduced. 

Phasing in congestion charging: Negative attitudes 
towards road toll charging declined a year after 
implementation (in comparison with a year before the 
introduction of the tax) in all three cities, with negative 
attitudes in Bergen and Trondheim decreasing to below 
50%, and from 70% to 64% in Oslo. The study suggests 
that before introduction, people are less aware of the 
benefits of the toll and therefore only use anticipated 
costs to form their beliefs. In comparing how charges 
were introduced in each city, it was found that 
introducing taxes at a lower rate decreased negative 
attitudes. The study also highlights the importance of 
using information campaigns to show how charging 
may be the best policy option to address the original 
problem of road congestion.  

Schade and 
Schlag, 2003 

Where and when: Athens, Greece; 
Como, Italy; Dresden, Germany; 
and Oslo, Norway, 1998–1999 
 
Type of policy intervention: Road 
user congestion charging 
(hypothetical for Athens, Como 
and Dresden at the time the study 
was administered, but existing for 
Oslo).  

Methodology: Quantitative 
analysis of discrete choice 
experiment between two 
hypothetical policy packages 
which have ‘strong’ and ‘weak’ 
measures. These packages differ 
according to tax rates and how 
revenues are recycled. 
 
Data collection: Mailed surveys to 
motorists in each city (total 
sample size is 954 with 150 from 

Explanations of aversion to/acceptance of congestion 

charging: The strongest factor for accepting the 
charge was values held by peers/society (rather than 
personal beliefs) in addressing the problem of 
congestion through charging. The second strongest 
factor was expectations of how the charge would 
impact people’s situation. The weak policy package, 
which had lower rates and used revenue to lower the 
costs of transport (rather than to decrease labour 
income as in the strong package), had greater 
acceptance in all cities. According to the authors, this 
suggests that there is greater acceptance of policy 
packages that introduce taxes at a lower rate, and use 
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Athens, 238 from Como, 281 from 
Dresden and 285 from Oslo).  

tax revenues to compensate affected constituents 
through other measures.  

Halbheer, Niggli 
and Schmutzler, 
2006 

Where and when: Switzerland, 
1977–2003 
 
Type of policy intervention: 45 
Swiss referenda that have some 
relation to the environment: 24 on 
transport, 13 on energy, 8 on 
landscape preservation and 
agriculture. 

Methodology: Quantitative 
analysis of ballot outcomes. 
 
Data collection: Ballot data for 
the 45 referenda held between 
1977 and 2003 in Switzerland. 

Explanations of aversion to/acceptance of 

environmental taxes: Environmental referenda were 
not more likely to be rejected (or accepted) if they 
included an environmental tax. Policies that were 
most likely to be rejected were ones that restricted 
consumer choice (e.g. limiting the driving of cars). In 
fact, environmental referenda proposals which 
included taxes with a relatively low rate had higher 
acceptance rates than proposals that included strict 
regulations limiting consumer choice.  

Gaunt, Rye and 
Allen, 2007 

Where and when: Edinburgh, UK, 
2005 
 
Type of policy intervention: 

Road-user congestion charging 
(after proposal failed in 
referendum).  

Methodology: Quantitative 
analysis on survey questionnaire 
 
Data collection: Postal self-
completion questionnaire sent to 
1,300 randomly selected 
households, with an 
approximately 25% response rate. 

Explanations of aversion to/acceptance of congestion 

charging: Self-interest was the main motivator in 
rejecting the scheme: opposition by car owners was 
greater than support from non-car owners, cyclists and 
bus users. Though congestion was acknowledged as a 
problem, voters did not believe congestion charging 
would be effective in reducing congestion and 
improving environmental conditions (it was believed 
that car owners would pay the charge and still drive in 
congestion zones). 
 
Opposition to phasing in congestion charging: 

Respondents feared the introduction of congestion 
charging at a low rate would eventually lead to 
increasing rates.  
 
Earmarking to address congestion not always 

accepted: The promise of improving public transport 
was not believed by the public. Plus, responses 
indicated a belief that existing public transport was 
already good. Additionally, there was a lack of trust in 
government in how tax revenues would be spent. 

Schuitema and 
Steg, 2008 

Where and when: Netherlands, 
no date provided 

Methodology: Quantitative 
analysis on survey questionnaire.  

Use of congestion charging revenues: Acceptability of 
congestion charging depended on how revenue was 
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Type of policy intervention: 

Road-user congestion charging 
(hypothetical).  

 
Data collection: 507 Dutch 
respondents, drawn from a Dutch 
marketing firm’s database. 
Respondents were randomly 
selected from a database of 
commuters who experienced 
congestion during the morning 
rush hour at least twice a week. 

recycled – especially if those taxed felt they were 
compensated for the personal costs of congestion 
charging. There was increased acceptance if congestion 
charging was to be used to reduce other car-related 
taxes. Findings also show the importance of 
information campaigns to show how congestion 
charging will create benefits through revenue recycling. 

Winslott-Hiselius, 
Brundell-Freij, 
Vagland and 
Byström, 2009 

Where and when: Stockholm, 
Sweden, 2004–2006 
 

Type of policy intervention: 
Road-user congestion charging, 
made permanent after a trial 
period conducted in the first half 
of 2006.  
 

Methodology: Quantitative 
analysis of survey questionnaire.  
 

Data collection: Total of 1,600 
telephone interviews conducted 
during 2004, 2005 and 2006.  
 

Phasing in congestion charging: 15% of respondents 
were more positive about the congestion charge during 
the trial than before it started. This increase seems to 
be enough to make congestion charging acceptable, as 
51.3% of the inhabitants in the city of Stockholm voted 
in favour of a permanent solution with congestion 
charges after the trial period. 
  
Benefits of trial period: Respondents who increased 
their acceptance of congestion charging during the 
trial period personally experienced the benefits of 
congestion charging (in terms of reduced congestion 
and improved air quality), in contrast to their 
perception before the trial period.  
 
Importance of improving public transport: The 

government committed to improving public transport 
by running more services during the trial period, which 
caused some road users to accept using public 
transport in place of their cars, and at the same time 
avoided complaints about overcrowding on public 
transport from commuters.  

Schuitema, Steg 
and Forward, 2010 

Where and when: Stockholm, 
Sweden, 2005 and 2006 
 
Type of policy intervention: 
Road-user congestion charging, 
made permanent after a trial 

Methodology: Quantitative 
analysis of survey questionnaire 
 
Data collection: Mailed survey of 
143 respondents interviewed in 

Greater acceptance of congestion charging after trial 

period than before: The reason for increased 
acceptance after the trial period was that people were 
able to experience the benefits of congestion charging 
(e.g. reduced congestion, parking problems and 
pollution) during the trial period, and therefore saw the 
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period conducted in the first half 
of 2006. 

December 2005 and August 2006 
(i.e. before and after trial period). 

effectiveness of congestion charging (especially if it led 
to individuals reducing own car use by having 
alternative options available at the same time). 
Furthermore the costs of congestion charging were not 
as high as participants expected before the trial period.  
 

Kallbekken, Kroll 
and Cherry, 2011 

Where and when: Innsbruck, 
Austria  
 
Type of policy intervention: 

Hypothetical Pigovian tax 
schemes. 
 

Methodology: Quantitative 
analysis of data generated from a 
lab experiment with a market and 
an externality. The lab experiment 
consisted of a market for a 
fictitious good in which some 
buyers imposed external costs on 
others through their purchases. 
After initial trading periods 
without taxation, buyers 
participated in four votes, in 
which they faced binomial 
choices between the instrument 
being referred to as a tax or a fee, 
and with different rules for how 
to distribute the collected tax 
revenues (including a no tax 
scheme). After trading and voting 
finishes, subjects were given a 
questionnaire, to test their 
understanding of implications of 
tax schemes for additional costs 
to others, payoffs to themselves, 
and the group as a whole.  
 
Data collection: Experiment was 
conducted at the University of 
Innsbruck with a total of 160 
students as participants. 

Tax aversion may be such that people vote against 

tax schemes that serve their own material self-

interest, while increasing social welfare: efficiency-
enhancing Pigovian taxes can increase individuals’ pay-
offs as well as social (group) welfare. Interestingly, in 
this lab setting, providing information on how Pigovian 
taxes work seemed not to reduce tax aversion.  
 
Labelling and use of Pigovian tax revenues: 

Respondents preferred tax schemes that earmarked the 
revenue to target the original externality problem. 
When taxes were earmarked, it did not matter if the 
instrument was labelled a ‘tax’ or a ‘fee’. However if tax 
revenue was redistributed through lump-sum transfers, 
then the label ‘tax’ did reduce support in comparison to 
‘fee’.  
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Cherry, 
Kallbekken and 
Kroll, 2012 

Where and when: Colorado, USA, 
2011 
 
Type of policy intervention: 

Pigovian taxes, subsidies and 
regulations  
 

Methodology: Quantitative 
analysis of data generated from a 
lab experiment with a market and 
an externality. The lab experiment 
consisted of a market for a 
fictitious good in which some 
buyers imposed external costs on 
others through their purchases. 
The experiment had three 
treatment variables, which altered 
the characteristics of the policy 
that participants could support, in 
a referendum, to address the 
externality: instrument type (tax, 
subsidy and regulation), efficiency 
(full measure, half measure and 
no policy), and language (label 
and generic; see next column). 
 
Data collection: Lab experiment 
taking place at Colorado State 
University, involving 95 subjects 
participating in five sessions, 
each session consisting of nine 
referenda.  

Explanations of aversion to/acceptance of carbon 

taxes: Although people were strongly averse to taxes, 
this finding is not specific to taxes only, as people 
generally were averse to any type of market 
intervention. However, they preferred subsidies over 
taxes, and taxes over regulations that limit 
consumption levels.  
 
Preferred tax rates: In the case of regulation, ‘half’ 
measures were preferred to more efficient ‘full’ 
measures. In the case of carbon taxes (and subsidies), 
‘full’ measures were preferred when contrasted against 
‘half’ measures, but not necessarily when contrasted 
against the status-quo (no policy). 

de Groot and 
Schuitema, 2012 

Where and when: Bournemouth, 
UK, 2010  
Type of policy intervention: 

Interventions to address car use 
and littering. 
 

Methodology and data 

collection: Quantitative analysis 
of a discrete choice experiment 
which had participants choose 
between policy interventions to 
address two different 
environmental problems – car use 
and littering. The issues were to 
be addressed with a tax/fine or 
subsidised low-carbon options. 
Participants were also given 
information on the level of 

Explanations of aversion to/acceptance of different 

policy interventions: Policies that subsidised low-
carbon options were more accepted than policies that 
imposed a direct cost on polluters, as the latter were 
seen to be more coercive in restricting polluting 
behaviour. Policies that targeted perceived ‘high cost’ 
behaviours (such as reducing car use) were less 
acceptable than policies that targeted behaviours that 
had a low perceived cost to change (e.g. reducing 
littering).  
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support for each intervention 
among the UK population.  
 
Data collection: Responses from 

123 individuals recruited from 
public spaces in Bournemouth. 

People were more willing to support policies that 

other people also support: People were willing to 
accept policies that they initially rejected (e.g. 
increasing taxes on car use) if they saw that their 
peers/the general population were willing to support 
them. According to the authors, this finding 
demonstrates the importance of governments taking 
long-term action to build support for protecting the 
environment (including for environmental taxes). It 
also shows that when there is high support for 
environmental taxes, governments should disclose 
these statistics to show undecided voters that these 
taxes are widely supported.  

Cherry, 
Kallbekken and 
Kroll, 2014 

Where and when: Copenhagen, 
Denmark, 2009 
 
Type of policy intervention: 

Hypothetical Pigovian tax. 
 

Methodology: Quantitative 
analysis of data generated from a 
lab experiment with a market and 
an externality. The experiment 
focused on Pigovian taxes to 
address the externality and had a 
two-by-two design: (i) the rates 
are set at threshold level or at the 
full tax; and (ii) Pigovian tax is 
preceded with a trial run or not. 
 
Data collection: Lab experiment 
held at the University of 
Copenhagen, which had nine 
sessions that in total involved 170 
students. 

Phasing in Pigovian taxes: Trial runs increased 
acceptability for Pigovian taxes when participants 
observed benefits during the trial, suggesting that 
people’s aversion to Pigovian taxes was due to their 
misperception about the purpose and effects of the 
tax. Trial runs increased acceptance of taxes set at the 
threshold rate (where tax is imposed only after a 
minimum level of consumption) and also at the full rate 
(taxes imposed on all consumption). The experiment 
shows trial periods reduced aversion because people 
were able to perceive benefits of the tax. Still, it should 
be noted that the preference for the threshold tax was 
greater than for the full tax. 
 
 

Heres, Kallbekken 
and Galarraga, 
2015 

Where and when: Bilbao, Spain, 
2012 
 
Type of policy intervention: 

Hypothetical subsidies versus 
hypothetical Pigovian taxes.  

Methodology: Quantitative 
analysis of experimental data 
obtained in a lab experiment, 
where participants faced the 
same economic incentives but 
had different information on 
them. 
 

Explanations of aversion to/acceptance of Pigovian 

taxes: When there was a lack of budgetary information 
provided for either instrument, people were more likely 
to prefer a subsidy over a Pigovian tax, as they 
expected to obtain a higher personal payoff with a 
subsidy. However, subjects did not expect a subsidy or 
the tax to differ in their effectiveness in reducing 
negative externalities.  
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Data collection: Eight 
experimental sessions (involving 
four stages) at the University of 
Bilbao, involving a total of 195 
participants anonymously 
interacting in groups of five via 
computer terminals.  

Importance of providing complete budgetary 

information on subsidies and Pigovian taxes to help 

voters choose from different instruments: Findings 
showed increased acceptance of using either subsidies 
or Pigovian taxes to address negative externalities when 
more (or complete) budgetary information involving 
either instrument was provided (for subsidies the 
information involved how it would be financed, while 
for taxes it was how the revenues would be used). In 
fact, providing complete budgetary information on 
taxes changed participants’ perception that taxes only 
impose costs on consumption, and demonstrated how 
people can gain from taxes through distribution of tax 
revenues. When information was incomplete, the 
results suggested that subsidies were expected to 
increase individual payoffs by a larger amount than 
redistribution of tax revenue would achieve. This finding 
supports the idea that voters should receive complete 
budgetary implications for all subsidies and taxes in 
order to judge which instrument would benefit them 
the most.  

Carattini, 
Baranzini and 
Lalive, 2016 

Where and when: Canton of 
Vaud, Switzerland, 2012 and 2013 
 
Type of policy intervention: 

Pricing household waste by the 
bag (unit pricing).  

Methodology: Econometric 
analysis (difference-in-difference 
approach) that compares 
acceptance and effectiveness of 
pricing waste by the bag. The 
analysis exploits the decision by 
the Federal Supreme Court of 
Switzerland to mandate the 
implementation of unit pricing in 
all municipalities in the canton. 
Municipalities implementing the 
policy represented the treatment 
group. Municipalities that already 
had unit pricing prior to the 
Supreme Court decision 
represented the control group. 

Waste tax does change behaviour: Pricing household 
waste by the bag was shown to decrease waste by 40%, 
and to increase recycling of aluminium and organic 
waste.  
 
Phasing in waste taxes: People’s perceptions towards 
pricing waste by the bag improved significantly once 
they experienced the policy. A substantial proportion of 
respondents revised their beliefs concerning the policy’s 
effectiveness and fairness: 70% more respondents were 
willing to support a price for a bag of waste after the 
policy implementation than before. 
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Data collection: Telephone 
interviews with households in 
municipalities in the ‘control’ 
group (48 municipalities) and 
‘treatment’ group (22 
municipalities), with a total of 193 
households participating. 
Interviews were realised both 
before and after the treatment 
occurs. Administrative data from 
all municipalities were used to 
measure per capita household 
waste (from 2008 to 2013). 
Interviews with 44 municipalities 
on policies to help individuals 
dispose of their waste were also 
carried out. 

Tiezzi and Xiao, 
2016 

Where and when: Pittsburgh, USA  
 
Type of policy intervention: 

Pigovian tax (hypothetical). 

Methodology: Quantitative 
analysis of lab experiment data. 
Lab experiment is designed with 
market that has a two-by-two 
treatment design: (i) either the 
external costs of consuming a 
fictitious good occur in the same 
time period as when the good was 
consumed (‘No Delay’ 
treatment), or the external costs 
occur in a later time period to 
when the good was consumed 
(‘Delay’ treatment); and 
simultaneously (ii) either the 
group started without a revenue-
neutral Pigovian tax (in which 
case, groups voted on whether to 
introduce a revenue-neutral 
Pigovian tax), or with a revenue-
neutral Pigovian tax (where the 

Explanations of aversion to Pigovian taxes: When 
people did not immediately experience the effects of a 
negative externality at the time of consumption, they 
were less willing to accept Pigovian taxes to change 
consumption behaviour, and preferred to delay 
implementing a tax. This unwillingness to accept the 
Pigovian tax occurred even when the tax was framed as 
the default policy option for addressing the externality 
problem. Since, according to the authors, a reasonable 
discount rate does not suffice to explain this pattern, it 
is suggested that voter aversion to Pigovian taxes is 
driven by the complexity of the underlying externality, 
in this case represented by the delayed response of the 
externality to the change in pollution levels. 
 
Aversion to Pigovian taxes declined after participants 

had become aware of the benefits of immediately 

implementing taxes to reduce the costs of the 

externality in future periods: The majority of 
respondents who voted against the tax switched views 
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participants voted on whether to 
remove the tax).   
 
Data collection: Conducted at 
the Pittsburgh Experimental 
Economics Laboratory (PEEL) with 
12 sessions involving a total of 212 
student participants.  

when they felt the immediate benefits of the tax in 
reducing the problems of the externality. According to 
the authors, this finding is worrying as the negative 
effects of externalities such as climate change are not 
felt in the same time period as when polluting activities 
occur (i.e. there is a delayed negative effect). However, 
when explicit information about the intertemporal 
trade-off (between consuming now and bearing costs 
later) was provided, participants were more willing to 
accept the tax.  
 
Suggestions to introduce Pigovian taxes: According to 
the authors, the implications of the study are that trial 
periods for Pigovian taxes are more easily accepted 
when the benefits can immediately be perceived. In 
cases where the benefits of the tax are not immediately 
experienced, the study suggests having government 
campaigns that can explain the costs of delaying 
action to help voters accept tax in earlier time periods.  

Cherry, 
Kallbekken and 
Kroll, 2017 

Where and when: Colorado, USA 
 
Type of policy intervention: 
Pigovian tax, subsidy, and 
regulations limiting consumption.  

Methodology: Quantitative 
analysis of lab experiment data. 
The lab experiment has an 
experimental market consisting of 
five buyers who buy a fictitious 
good that imposes external costs 
on others. The experiment 
provides six policy options that 
vary across instrument type (tax, 
subsidy or quantity regulation) 
and efficiency level (full and 
half). After the lab session, a 
questionnaire is given to 
participants to elicit their world 
views. 
 

Explanations of aversion to Pigovian taxes: Generally, 
respondents were averse to any type of policy 
intervention to correct for negative externalities. 
Subsidies were the most preferred policy intervention in 
comparison to taxes and quantity restricting 
regulations (quotas). However, world views do play a 
role in the level of aversion to policy interventions, and 
the type of policy intervention. The study found that 
people who were more hierarchical and/or 
individualistic were more averse to policy intervention 
than those who were more egalitarian and/or 
communitarian. ‘Coercive’ instruments were more 
offensive to individualists, but instruments that enable 
redistribution were more attractive to egalitarian types.  
 
Introducing Pigovian taxes: The study found that in 
the initial absence of corrective policies for 
externalities, people preferred starting at a half-rate 
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Data collection: Eight sessions 
involving 160 students from 
Colorado State University. 

than full rate for Pigovian pricing instruments. It should 
be noted that world views (hierarchical vs. egalitarian, 
and individualistic vs. communitarian) had no 
significant effect on preference over the rate at which 
policies should be set.  
 

Experience does not increase acceptance for Pigovian 

taxes: Aversion to policies declined for subsidies and 
quantity restricting policies if participants had 
experienced these instruments in previous periods. This 
decline in aversion increased the likelihood of support in 
current referenda. However, in this study, this effect 
was not found for Pigovian taxes.  
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