
Key points

• Recent modelling exercises carried out on the potential impacts of environmental tax and fiscal reforms  
 in European countries indicate they have yielded both a weak and strong double dividend. 

• With more effective tax rates and more vigorous revenue recycling including investments on greening  
 the economy, the reforms are expected to yield a stronger double dividend. 

There was a curiosity… 

After decades of years of instigating environmental tax reform (ETR) and environmental fiscal reform (EFR), some 
countries in Europe illustrate good practices of green economic transformation. Although none of the countries 
has embraced full-scale green growth across their economic system (by encompassing entire sectors and levels 
of society), their environmental tax and fiscal reforms appeared instrumental in achieving their environmental 
and economic objectives. There was interest in confirming with empirical evidence the efficacy and central role 
of the ETR and EFR in yielding a double dividend. 

What was done?

Several assessments of ETR and EFR impacts in European countries were conducted:

Evidence of a double dividend

Under the financial support from the European Union’s Sixth Framework Programme for Research and Techno-
logical Development (EU-FP6), a COMETR project was conducted from December 2004 to May 2007 in coordi-
nation with the National Environmental Research Institute of the University of Aarhus (Denmark) and five other 
partners.1 This Specific Targeted Research Project (STREP) aimed to improve the understanding of the environ-
mental and economic implications of an ETR. As a part of the project, a macro-economic analysis was con-
ducted on the basis of the E3ME model2  of the economic forecasting consultancy group Cambridge Econo-
metrics to assess the competitiveness effects of the environmental tax reforms of some of the individual member 
states that implemented ETR (Denmark, Finland, Germany, Netherlands, Slovenia, Sweden and the United 
Kingdom).3   
  

Over the period of 1994–2012, 25 countries that were European Union members as of 2006 plus Norway and 
Switzerland were included in the exercise. The baseline case with six western European countries (plus Slovenia, 
which has restructured its energy taxation as a new EU member state to include a carbon component), that 
have been introducing ETR, was compared with the counterfactual reference case, specifically with the situa-
tion of non-introduction of ETR for the same period. 

The assessment produced the following major findings:4 

• The Western European countries that have implemented an ETR show a reduction in fuel demand and all  
 of them achieved an even higher level of carbon emissions reduction (see figure 1), with Finland and  
 Sweden yielding the largest scale of carbon emissions reduction, with the highest rates of environmental  
 taxes. 
• Generally, the effect of ETR on economic activities will be positive in most countries, whose level varying  
 dependent on how the revenues from the environmental taxes are recycled. Six of the ETR countries  
 (Denmark, Finland, Germany, Netherlands, Sweden and the United Kingdom) could depict GDP   
 increases as a result of the ETR, with varying pace and degrees. 
• Impact on the overall price level change turned out to be lower than it was suspected. Revenue
 recycling had a hand in it because the reduction in employers’ social security contributions may have  
 had deflationary effects, such as in Germany. 

With revenue recycling as an essential factor, the ETR in Europe has generated small double dividend effects in 
every country, with GDP increase by up to 5 per cent compared with the reference case (the business-as-usual 
case without introduction of ETR, see figure 2).

Figure 1: Effects of environmental tax reform on greenhouse gas emissions

Figure 2: Effects of environmental tax reform on GDP

Source: Cambridge Econometrics, The Effects of Environmental Tax Reform on International Competitiveness in the European Union: Model-

ling in E3ME (Cambridge, 2006).1  Including: Cambridge Econometrics (UK), Economic and Social Research Institute (Ireland), Institute for Economic and Environmental 
Policy, University of Economics Prague (Czech Republic), Policy Studies Institute (United Kingdom) and Vienna Institute for International 
Economic Studies (Austria). 
2  E3ME is a dynamic estimated time-series cross-section model of Western Europe covering the EU 25 member states and Norway and 
Switzerland. For more details of the E3ME and the COMETR, see: Terry Barker and others, an Energy–Environment–Economy Model for 
Europe: A Non–Technical Description, COMETR DL 4.1, E3ME 4 (CE, 2005). 
3  Competitiveness Effects of Environmental Tax Reforms Project website: www2.dmu.dk/COMETR/ (accessed 15 March 2012).
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4  Paul Ekins, “The effects of ETR on competitiveness: Modelling with E3ME”, in Competitiveness Effects of Environmental Tax Reform 
(COMETR), Final Report to the European Commission, DG Research and DG Taxation and Customs Union (Roskilde, Denmark, National 
Environmental Research Institute, Economic and Social Research Institute, Institute for Economic and Environmental Policy, Policy Studies 
Institute and Vienna Institute for International Economics Studies, 2007). Available from 
www2.dmu.dk/cometr/COMETR_Summary_Report.pdf (accessed 9 October 2011).
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Productivity and environmental tax reform in Europe project (petrE): Assessing productivity impacts of ETR and 
EFR

Another modelling exercise conducted as part of the Creating Sustainable Growth in Europe programme of the 
Anglo-German Foundation for the Study of Industrial Society shows that more vigorous implementation of ETR in 
Europe may lead to potentially higher yields of a double dividend in implementing countries while increasing the 
environmental benefits in the rest of the world. 

The findings of two modelling exercises, the E3ME (of Cambridge Econometrics) and the GINFORS (another 
dynamic model with global coverage, performed by the Gesellschaft für Wirtschaftliche Strukturforschung 
(GWS)), arrived at a similar conclusion:  In a scenario in which ETR is introduced in EU countries with revenue recy-
cling to meet unilateral 30 per cent EU 2020 greenhouse gas reduction targets and with a high level of energy 
prices due to higher tax levies, greenhouse gas reduction targets can be reached with only small influence on 
the GDP (with slightly positive GDP increase in E3ME and slightly negative in GINFORS calculations). 

At the same time, both of the modelling exercises estimate a plausible decrease of labour productivity due to 
the structural shift from energy-intensive to labour-intensive industries, in regard to all studied countries having 
increased employment.5  Both modelling exercises also indicate an increase in resource productivity. (See the 
Table 1 below.)

In country-specific levels, impacts on CO2 emissions tend to vary depending on each country’s characteristics 
on the level of energy use, fuel mix and ease of fuel mix switching, economic structure and sectoral composition 
of energy demand, social system and reactions to labour cost changes, only to mention a few of possible 
impact factors. The carbon price effect on end users’ price of electricity will also depend on the country’s 
energy mix of electricity supply.

Table 1: European Union countries (EU-27) productivity: percentage deviations against respective baselines in 
2020, GINFORS

Source: Paul Ekins, Resource Productivity, Environmental Tax Reform and Sustainable Growth in Europe (London, Anglo-German Foundation 

for the Study of Industrial Society, 2009). Available from http://www.petre.org.uk/pdf/FinRepFin.pdf (accessed 14 March 2012).

The listed scenarios above were modelled by GINFORS and depict the situation with a more substantial tax shift 
at the European level, referring to baseline situations with low (BL) and high (BH) international energy prices. The 
S2H scenario is calculated additionally with an implicated proportion of revenues being spent on eco-innovation 
measures such as investing on low-carbon technologies and S3H with the regard to meet the higher 2020 green-
house gases reduction targets (30 per cent emissions reduction by 2020, with 20 per cent from the S1H, S2H and 
S1L scenarios).6  In all scenarios, with varying degrees, material, energy and carbon productivity will improve 
compared with the baseline scenarios. 

The global implication of the bigger scale of ETR in European countries in the scenarios tend to have sizable posi-
tive environmental benefits, with 5.3 per cent projected reductions of the global material extraction and 15.6 per 
cent reduction of the global energy-related CO2 emissions.

 

UK green fiscal reform: Potential of double dividend 

The Green Fiscal Commission, an independent institution, was established in 2007 and ran its course to October 
2009 in order to assess the potential impact of a large-scale ETR in the United Kingdom, with a hypothesis of dou-
bling or tripling the share of environmental tax revenues out of the total revenue (from current level of about 7 
per cent to 15–20 per cent). 

The Green Fiscal Commission final report7  concludes that a large-scale tax shift would be economically sensible 
and environmentally effective if implemented with appropriate complementary measures. According to the 
report, an increase in energy prices is the only economic change that will directly promote greater energy 
efficiency, increased investment in renewable energy and reduced energy demand without damaging the 
economy, if the UK carbon-reduction target for 2020 is to be met. 

Table 2: Economic, social and environmental impacts of green fiscal reform in the United Kingdom

In summary, the combination of a large-scale ETR that is based on the revenue neutrality principle (as in the case 
of the United Kingdom with a reduction of labour tax or business tax for industrial competitiveness) with a more 
stringent revenue recycling measures through a robust EFR and with the investment in greening industries and 
eco-innovative measures are expected to yield a stronger double dividend.

Further reading
 
Competitiveness Effects of Environmental Tax Reform (COMETR), Final Report to the European Commission, DG 
Research and DG Taxation and Customs Union (Roskilde, Denmark, National Environmental Research Institute, 
Economic and Social Research Institute, Institute for Economic and Environmental Policy, Policy Studies Institute 
and Vienna Institute for International Economics Studies, 2007). 

Resource Productivity, Environmental Tax Reform and Sustainable Growth in Europe, by Paul Ekins (London, 
Anglo-German Foundation for the Study of Industrial Society, 2009).

The Case for Green Fiscal Reform (London, UK Green Fiscal Reform, 2009). 

The Effects of Environmental Tax Reform on International Competitiveness in the European Union: Modelling with 
E3ME, by Terry Barker and others, in Carbon-Energy Taxation: Lessons from Europe (Oxford, Oxford University 
Press, 2009). 

“The effects of ETR on competitiveness: Modelling with E3ME”, by Paul Ekins in Competitiveness Effects of Environ-
mental Tax Reform (COMETR), Final Report to the European Commission, DG Research and DG Taxation and 
Customs Union (Roskilde, Denmark, National Environmental Research Institute, Economic and Social Research 
Institute, Institute for Economic and Environmental Policy, Policy Studies Institute and Vienna Institute for Interna-
tional Economics Studies, 2007). 
 6  Paul Ekins, Resource Productivity, Environmental Tax Reform and Sustainable Growth in Europe (London, Anglo-German Foundation for 

the Study of Industrial Society, 2009). Available from http://www.petre.org.uk/pdf/FinRepFin.pdf (accessed 14 March 2012).
7  UK Green Fiscal Reform, The Case for Green Fiscal Reform (London, 2009). Available from 
http://www.greenfiscalcommission.org.uk/images/uploads/GFC_FinalReport.pdf (accessed 14 March 2012).
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Impacts  Green fiscal reform modelling  
Economic 1. Impact on GDP is negligible (for example, a reduction of 0.6–0.7% by 

2020, a reduction in the economic growth rate of around 0.07%). 
2. Investing 10% of the environmental tax revenues in energy-efficient 

homes and cars and offshore wind electricity increases the generation of 
electricity from renewable sources to 26–29% by 2020 and further 
reduced carbon emissions through efficient cars and homes.  

Social 3. Reduced costs of labour result in about 455,000 additional jobs by 2020.  
Environmental  4. UK meets greenhouse gas emissions reduction targets for 2020 (a 

minimum of 34% reduction from 1990 levels). 
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