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Abstract
Auctioning revenues in the European Union’s Emissions Trad-
ing System (EU ETS) are likely to increase in the future. This 
projection is driven by recent changes within the system’s frame-
work, addressing the current surplus of emission allowances and 
reducing the overall cap. More specifically, the Market Stability 
Reserve starts operating in 2019 and the linear reduction factor 
increases from 1.74 percent to 2.2 percent annually from 2021, 
increasing scarcity and allowance prices. Considering the grow-
ing amount of auctioning revenues projected, it becomes ever 
more important to assess the use of these revenues and their po-
tential contribution to accelerate decarbonisation efforts. While 
there are various opportunities to invest auctioning revenues to 
drive emission reductions, we argue that strategic investments 
in energy efficiency programmes provide opportunities for re-
alising multiple dividends: additional emission reductions from 
both ETS and non-ETS sectors, lower economic and societal 
decarbonisation costs, and support for the political process to 
further tighten the ETS cap. Our assessment of the status of 
auctioning revenue use at EU Member State level shows that 
Member States have made only limited use of these multiple 
dividends in recent years. In 2017, no more than 22.4 percent 
of total revenues have been strategically invested in energy ef-
ficiency programmes, as Member States have officially reported 
to the European Environment Agency’s reporting obligations da-
tabase. However, evidence from efficiency programmes funded 
by auctioning revenues in Ireland, Germany and Czech Repub-

lic illustrate that these programmes deliver energy savings and 
emission reductions, cost savings to consumers, tax revenue to 
the national budgets, employment and economic growth. We 
conclude that the EU carbon price can provide important signals 
to investors and energy users, but auctioning revenues can also 
be a powerful tool in the energy transition and the strategic use 
of revenues needs to be accelerated in all Member States.

Introduction
Without ambitious energy efficiency targets and a significant 
increase in energy efficiency investments, the EU will most 
likely miss even its current 2030 climate target of reducing 
greenhouse gas (GHG) emissions by 40 percent based on 1990 
levels, let alone deliver on the commitments made in Paris 
(Rosenow et al. 2018). On a global scale, the International En-
ergy Agency (IEA) recently concluded that improvements in 
end-use energy efficiency could deliver at least 35 percent of 
the total emission reductions needed by 2050 to avoid drastic 
global climate disruption (IEA 2018). Thus, capturing the ex-
isting untapped and cost-effective potential for end-use energy 
efficiency improvements (IEA 2018, Thema et al. 2018) should 
logically be a major goal of climate policy. However, the EU 
ETS, Europe’s key tool to reduce GHG emissions, is not able to 
overcome the various non-price barriers to energy efficiency 
because a carbon pricing instrument alone does not address 
lack of information, behavioural failures and liquidity con-
straints (e.g. Cowart 2011). These barriers are commonly con-
sidered a major reason why households and businesses largely 
fail to invest in cost-effective energy efficiency improvements 
(Jaffe and Stavins 1994; Gillingham et al. 2009).
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The political discussion on the EU ETS still puts a larger 
emphasise on the carbon price and its potential to incentivise 
low-carbon investments, with less focus on how the revenues 
generated through the auctioning of EU allowances are spent. 
Considering that auctioning revenues are an increasing source 
of income for EU Member States, we propose that now is the 
time to assess the potential contribution of strategic revenue 
investments to accelerate decarbonisation efforts and to align 
the EU ETS with the most cost-effective opportunity to deliver 
emission reductions through energy efficiency.1

Total auctioning revenues have increased by around 46 % 
from 2016 to 2017.2 This increase is driven by recent changes 
within the ETS framework and the revision of the EU ETS Di-
rective (Directive (EU) 2018/410)3:

• The ETS Market Stability Reserve (MSR) starts operating 
in January 2019 and the linear reduction factor (LRF) will 
increase from 1.74 to 2.2 percent annually from 2021. Ad-
dressing the surplus of emission allowances in the EU car-
bon market and reducing the cap respectively, both the MSR 
and the LRF will have an increasing effect on the EU carbon 
price. Indeed, already in anticipation of the future changes, 
allowance prices have increased by around 180 percent from 
as low as 5 Euros per tonne in 2017 to around 20 Euros per 
tonne at the end of 2018.4

• The share of free allocations will reduce to 30 percent until 
2026 and reduce to 0 percent by 2030 (for sectors not at 
risk for carbon leakage). A reduction in the number of al-
lowances allocated for free increases the number being auc-
tioned and, thus, has a positive effect on revenues generated 
through auctioning.

• Discussions on introducing a carbon floor price (CFP) in 
some Member States (see e.g. Simon 2018) – The direct price 
control mechanism of a CFP would ensure a certain price 
level and increase ETS revenues in the implementing states. 

All of the above affects the volume of auctioning revenues that 
EU Member States receive. The exact effect depends on the price 
increase opposed to the reduction in allowances available. Yet, 
projected auctioning revenue developments show a future in-
crease up to 20 billion Euros per year before 2030 (Ecologic Insti-
tute and WWF 2016), which also the most recent trends of prices 
and revenues from 2016 to 2017 confirm. Strategically investing 
this growing opportunity into energy efficiency programmes 
would reinforce the ETS and deliver multiple dividends:

1. The policy mix for reaching decarbonisation targets cost effectively is not limited 
to energy efficiency policies but also includes, e.g., renewable energy support, re-
search and development for clean technologies, and others, which also overcome 
some of the limits to carbon pricing and the reliance on a single pricing instrument. 
However, the economic and societal cost advantages of energy efficiency and the 
need for funding to stimulate efficiency investments among a large number of 
end-users make it a particularly important resource to utilise. These are principal 
justifications for the policies adopted by the EU and many other jurisdictions that 
call for implementing the “energy efficiency first principle”.

2. This increase compares the total auctioning revenues in 2016 and 2017 for all 
EU Member States but France, which has not reported revenues for 2017 yet, and 
Bulgaria, which has locked its report for public view in 2016 and 2017. 2016 total 
revenues without France and Bulgaria amount to 3.47 billion éuros. 2017 total 
revenues amount to 5.09 billion Euros.

3. Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:3
2018L0410&from=EN (Accessed 18/12/2018).

4. E.g.: https://markets.businessinsider.com/commodities/co2-emissionsrechte/
euro (Accessed 18/12/2018).

• Additional emission reductions from sectors both covered 
by, and outside, the ETS;

• Lower economic and societal decarbonisation costs, captur-
ing a larger fraction of cost-effective emission reduction po-
tential, which may remain untapped if not additional fund-
ing for energy efficiency (from auctioning revenues) is made 
available, and reducing energy bills for end-users.

• A wide range of non-energy benefits from energy efficiency 
improvements and the resulting demand reduction. Among 
those benefits are improvements in health, comfort, air 
quality, public housing and welfare costs, job creation, and 
economic growth; and

• Support for the political process to further tighten the EU 
ETS cap. An increase in the political will and social accept-
ance, as a result of the previous benefits, can enable more 
ambitious long-term decarbonisation targets.

The paper is structured as follows: Section 2 introduces why 
investing auctioning revenues in energy efficiency would fur-
ther reduce emissions at lower economic and societal costs. In 
Section 3, we present our assessment of auctioning revenue use 
at the EU Member State level and show promising examples of 
Member States that have used their auctioning revenues for en-
ergy efficiency in recent years. Section 4 discusses interactions 
between energy efficiency improvements and the EU ETS, and 
Section 5 concludes.

The economic case for investing auctioning revenues 
in energy efficiency 
Strategically investing auctioning revenues in energy efficiency 
measures can make a relevant contribution to achieve emission 
reductions at the lowest economic and societal costs.5 Some 
economists would strictly disagree with this proposition; defin-
ing external costs of GHG emissions as the only market failure 
to address. In a first-best setting, a single carbon pricing instru-
ment as the EU ETS would, in theory, internalise the external-
ity and effectively incentivise emission reductions, while any 
policy on top, would distort market forces (e.g. Baranzini et 
al. 2017).

However, others acknowledge the existence of second-best 
problems, e.g. market failures and/or exogenous real-world 
constraints, which rationalise the use of multiple policies with 
a common policy target (e.g. Bennear and Stavins 2007). Also 
the EU has taken a different position, adopting mandates for 
renewable energy and efficiency in addition to the EU ETS. In-
vesting auctioning revenues to further strengthen EU energy 
efficiency policy would reinforce the ETS and reduce the eco-
nomic and societal costs of GHG emission reductions, because:

1. Investing auctioning revenues in energy efficiency can 
help to realise a larger fraction of cost-effective emissions 
reduction potential. Recent evidence shows that in all EU 
Member States there exists a large and untapped potential 
for cost-effective energy efficiency improvements (Thema 

5. The strategic use of revenues from carbon cap-and trade schemes to achieve 
emission reductions at lowest economic and societal cost has also been named 
‘carbon revenue recycling’ by e.g. Cowart (2011).
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et al. 2018). Realising this potential would accelerate GHG 
emission reductions and, because it is cost-effective and 
would save more than it would cost in many instances, re-
duce the economic cost of reaching decarbonisation targets. 
The potential remains untapped due to various barriers to 
energy efficiency, which include imperfect and asymmetric 
information, principal agent problems, behavioural failures, 
and limited access to capital. It is well established that in the 
markets for energy efficiency, market failures and barriers 
beyond the negative externality of energy production and 
consumption exist. These barriers keep energy end-users 
from investing in cost-effective energy efficiency improve-
ments and are a major justification for public policy inter-
ventions implementing multiple policies (Jaffe and Stavins 
1994; Gillingham et al. 2009). By definition, non-price 
barriers to energy efficiency cannot be overcome by a pric-
ing policy alone; i.e., due to other real-world constraints, 
a carbon price cannot unlock all long-term, cost-effective 
energy saving and thus GHG emissions reduction poten-
tial. Therefore, energy efficiency programmes that address 
the behavioural, financial, and legal barriers to energy effi-
ciency are needed in order to make use of a greater fraction 
of the cost-effective emissions reduction potential. While 
there are many opportunities to invest auctioning revenues 
to accelerate decarbonisation, energy efficiency investments 
provide opportunities that save more than they cost and 
therefore should be used first (see footnote 1).

2. Investing auctioning revenues in energy efficiency would 
reduce the energy bill impacts of carbon pricing on en-
ergy end-users. The EU allowance price paid by power and 
heat generators has a disproportionate and negative effect on 
consumer energy bills. A calculation of the consumer cost 
per tonne of abatement in competitive power markets shows 
that the cost to consumers per tonne of carbon reduced can 
be several times larger than the market price of carbon al-
lowances (Cowart 2011). According to a study from Cam-
bridge Econometrics and the Energy Centre of the Nether-
lands (2013), at a carbon price of 20 Euros per tonne, the 
impact on the merit order of dispatch in wholesale power 
markets yields a cost to power consumers amounting to 
248 Euros per tonne avoided, assuming nil price elastici-
ty.6 The study furthermore shows that greater support for 
investments in end-use energy efficiency would reduce en-
ergy demand, which a pricing instrument alone would only 

6. Considering the following effects of carbon pricing on wholesale power markets 
adds further clarification to this point: First, a carbon price increases the marginal 
cost of fossil-based generation. This cost increase may change the merit order of 
power markets, which ranks generation units and determines the order of dispatch 
based on short run marginal generation cost from cheapest to most expensive. 
Thus, generators that emit most GHG emissions and consequently have the high-
est cost increase may not be dispatched in order to meet electricity demand, when 
they are required to pay a carbon price. This potential change in the merit order of 
dispatch would lead to a reduction in GHG emissions from power generation. How-
ever second, a carbon price also increases the price paid by consumers, whenever 
the marginal generation unit, i.e. the last unit dispatched, is fossil-based. In that 
case, the clearing price on wholesale power markets increases and finally this price 
increase is passed through to consumers. Calculations based on power price in-
creases, i.e. the extra cost to consumers, and the avoided tonnes of GHG emissions 
due to the impact on the merit order of dispatch yield the cost to consumers of 
248 Euros per tonne avoided emissions (Cowart 2011). Note: Although the model-
ling timeframe in the study from Cambridge Econometrics and the Energy Centre 
of the Netherlands (2013) was set to 2020, the analysis of interactions between 
cap reductions, carbon prices, emissions and end-use energy efficiency are still 
relevant and provide meaningful results at all timescales.

achieve to a limited degree considering low energy price 
elasticities, specifically in the short run. These elasticities 
have been found to be larger in the long run, and, consid-
ering both time horizons, heterogeneous across end-use 
sectors, however, overall results show an inelastic response 
to price changes (e.g. Gillingham et al. 2009, Labandeira et 
al. 2017). The reduction in energy demand due to greater 
support for investments in end-use energy efficiency would 
further reduce GHG emissions, and consumer energy bills 
due to reduced prices on wholesale power markets.7

Both rationales make clear why using auctioning revenues to 
support energy efficiency measures complementary to the EU 
ETS would reduce the economic and societal costs of decar-
bonisation. Considering that the major goal of carbon pricing 
is to achieve emission reductions at the lowest costs, it is logi-
cal to use the ETS carbon price and the resultant auctioning 
revenues to incentivise end-use energy efficiency. Energy ef-
ficiency is a key to capturing the most cost-effective energy and 
emission reduction potential, while minimising rate and cost 
impacts.

Status quo of auctioning revenue use at the EU 
Member State level
Article 10(3) of the EU ETS Directive 2003/87/EC recommends 
that Member States should use at least 50 percent of auctioning 
revenues or the equivalent in financial value of these revenues 
for energy- and climate-related purposes. These purposes are 
specified in Art. 10(3) and Art. 3d(4) (for aviation allowances) 
and include a range of options: further GHG emission reduc-
tions in EU and third countries, the development of renewable 
energies, measures to increase energy efficiency, shift to low 
emission and public forms of transport, and administrative 
policy expenses.8

Since 2013, a mechanism for reporting on the use of auction-
ing revenues9 requires Member States to report annually (for 
the first time by July 2014) on the amounts of revenue gener-
ated through the auctioning of allowances and the use of these 
revenues, or the equivalent in financial value. Member States 
shall specifically report the purpose and type of revenue use for 
energy- and climate-related programmes, domestic and inter-
national.10 The following section assesses the national reports 
submitted by 31 July 2018, reporting the use of auctioning rev-
enue for 2017.11

7. The wholesale power price is lower due to the demand reduction for energy and 
EU allowances. Both demand reductions have a lowering effect on the clearing 
price on competitive power markets.

8. Art. 10(3) and Art. 3d(4) of Directive 2003/87/EC provide a more detailed list of 
eligible purposes. Retrieved from: https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:02003L0087-20140430&from=EN.

9. Specified in Art. 17 of Regulation (EU) No 525/2013. Retrieved from: https://
publications.europa.eu/en/publication-detail/-/publication/4bf8306c-dab2-
4fa0-8c83-8d44d760b31f/language-en.

10. International use comprises funding of multilateral (e.g., United Nations 
Framework Convention on Climate Change (UNFCCC) Green Climate Fund) or 
bilateral programme support.

11. Member states submit their reports to the European Environment Agency’s re-
porting obligations database (ROD), part of the European Environment Information 
and Observation Network (EIONET). Deliveries are available at: http://rod.eionet.
europa.eu/obligations/698/deliveries (Accessed at 09/01/2019).
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ASSESSMENT OF THE MEMBER STATES’ REPORTING ON THE USE OF 2017 
AUCTIONING REVENUES
In 2017, EU Member States received 5.09 billion Euros through 
the auctioning of emission allowances in the EU ETS.12 Alto-
gether, the reporting reveals that Member States used or plan to 
use 4.07 billion Euros (80.0 percent) of the total amount of 2017 
revenues or the equivalent in financial value for energy- and 
climate-related purposes. This relatively high share is consistent 
with the findings of reports on the use of auctioning revenues 
from previous years (Ecologic Institute and WWF 2016; Le 
Den et al. 2017; Wiese et al. 2018). However, it is worth noting 
that the calculation includes Member States that do not earmark 
auctioning revenues for specific uses but still report the equiva-
lent in financial value used for energy and climate purposes 
from their national budgets.

Strictly speaking, these Member States do not strategically in-
vest their auctioning revenues, i.e., they do not directly use them 
for energy and climate purposes. Excluding Member States that 
do not earmark auctioning revenues for specific uses, the report-
ed strategic investments reduce to 2.87 billion Euros, equivalent 
to 56.4 percent of total 2017 revenues, shown in Figure 1. The 
share of revenues not strategically invested in energy and climate 
purposes includes the use of auctioning revenues that Member 
States do not specify (0.60 billion Euros) and all revenues from 
Member States that do not earmark (1.62 billion Euros). These 
amounts are not strategically reinvested, but allocated to the na-
tional budgets. The further assessment of auctioning revenue use 
therefore excludes Member States that do not earmark. For 2017 
revenues, the national reports submitted by 31 July 2018 from 
Austria, Denmark, Finland, Luxembourg, the Netherlands, Po-
land, Sweden, and the United Kingdom indicate that these Mem-
ber States do not earmark auctioning revenues for specific uses.

All other Member States, except Romania, report to invest 
some share of their total revenues for domestic or interna-
tional energy- and climate-related purposes ranging from 
12 percent in Cyprus to 116 percent in Malta.13 Assessing the 

12. This amount of 2017 auctioning revenues and the further assessment of the 
Member States’ reporting does not include France, which has not reported its 
revenues for 2017 yet, and Bulgaria, which has locked its report for public view.

13. Romania reports to use zero percent of their 2017 auctioning revenue for en-
ergy- and climate-related purposes, while Malta reports to use a higher amount 
for energy- and climate-related purposes than their total auctioning revenue. This 
difference might occur due to the use of carryover revenues from years before 
2017. However, the reported data provides no further explanation.

Member States’ official reporting, a significantly larger share of 
strategically invested revenues is used domestically (126.4 per-
cent), while only a smaller share is spent for international use 
(6.1 percent). The assessment of domestically invested revenues 
reveals the challenge of heterogeneity among Member States’ 
way of reporting auctioning revenues use: Germany indicates 
to use 100 percent of its total 2017 revenues for energy- and 
climate-related purposes (1.15 billion Euros). However, it re-
ports the total spending of its national energy and climate fund 
for different domestic types of use (2.05 billion Euros). Thus, 
only 56 percent of the fund’s total spending is financed through 
auctioning revenues. Germany’s way of reporting largely ex-
plains why more than 100 percent of total auctioning revenues 
are reported to be used domestically (126.4 percent). In order 
to make Germany’s domestic use of auctioning revenues com-
parable to the other Member States’ reporting and to total auc-
tioning revenues, we adjusted its domestic use, setting it equal 
to 100 percent total revenue in 2017, and applied the ratios of 
domestic types of use to this amount.14 Also Lithuania reports 
a higher amount as domestic use than the amount indicated to 
be used for energy- and climate-related purposes. However, the 
difference is small and the associated impact on comparability 
is limited.

Figure 2 shows, on an aggregate level, how Member States 
use their auctioning revenues domestically as a share of the 
Member States’ total domestic use, distinguishing different 
types of use.

The largest share of total domestic use (41.9 percent = 1.14 bil-
lion Euros) finances energy efficiency measures, followed by the 
promotion of renewable energy (31.2 percent = 0.85 billion Eu-
ros), other domestic/EU uses (9.2 percent = 0.25 billion Euros), 
and the shift to low-emission and public forms of transport 
(7.9 percent = 0.22 billion Euros). Putting it into perspective with 
total auctioning revenues, these shares correspond to 22.4 per-

14. We are aware that this approach only gives an approximation of Germany’s 
auctioning revenue use, however, the available data does not allow for more de-
tailed conclusions. The analysis of domestic use required the following additional 
data processing: (1) Interpretation of committed versus disbursed spending on a 
country-by-country basis. Some Member States report both committed and dis-
bursed amounts, with the disbursed amounts being included in the committed 
amounts, while other Member States report both amounts separately. (2) Where 
Member States report ambiguous domestic types of use or the reported type does 
not match the purpose of revenue use (i.e., specific programme support), we took 
a further look at the individual programmes, if provided, to categorise the Member 
States’ domestic use.

 

56%

44%

Strategically invested for climate and energy related purposes (2.87 billion euros)

Not strategically invested (2.22 billion euros)

Figure 1. Use of 2017 auctioning revenues as a share of total revenues: 5.09 billion Euros.
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cent, 16.7 percent, 4.9 percent and 4.2 percent, respectively. The 
aggregated use category includes: Funding of research and de-
velopment (R&D) for clean technologies and energy efficiency 
(1.0 percent), of R&D and demonstration projects for reducing 
emissions and for adaptation (0.1 percent), other reductions of 
GHG emissions (0.2 percent), forestry sequestration in the Un-
ion (0.1 percent), adaptation to the impacts of climate change 
(1.0 percent), cross-cutting measures (2.0 percent), and cover-
age of administrative expenses of the management of the ETS 
scheme (0.3 percent).15 

15. These investment categories are officially listed as energy- and climate-relat-
ed purposes in the EU ETS Directive. We have added the category “cross-cutting 
measures”, in case multiple purposes have been reported for the same amount of 
spending, and aggregated the categories for which only a small share of domestic 
revenues is used in order to ensure a clearer presentation in Figure 2.

56.5 percent of the total domestic use for energy efficiency 
comes from German auctioning revenues (with adjustment). 
Yet, Germany is not the only country devoting a large share of 
their domestically reinvested revenues to increase energy effi-
ciency. Belgium, Czech Republic, Croatia, Germany, Hungary, 
Ireland, Italy and Latvia report to strategically invest between 
50 and 100 percent of their domestic use of auctioning revenues 
in energy efficiency. 

Ireland has, in 2017, devoted the largest share of auction-
ing revenues to energy efficiency, with 98 percent funding the 
country’s Better Energy Homes Scheme. Germany reports the 
highest 2017 auctioning revenue of all EU Member States, 
1.15 billion Euros, and thus with a high share supporting en-
ergy efficiency measures, it contributes significantly to the to-
tal reported use for energy efficiency. In the Czech Republic, 
the strategic use of auctioning revenues is a well-established 

Figure 2. Domestic types of use as a share of total domestic use.
 

31%

42%

8%

9%
10%

Renewable energy Energy efficiency

Low-emission and public transport Other domestic / EU uses

Aggregated use

Table 1. The use of auctioning revenues for energy efficiency in Ireland, Germany and Czech Republic.

Member 
State

Domestically invested 
revenues for energy 
efficiency

Energy efficiency investment

Ireland 52,298,000 Euros;
98 percent of total 
domestic use

Better Energy Homes Scheme: provides grants to all homeowners, 
including property owners of dwellings built prior to 2006, to improve the 
energy efficiency of their homes through insulation measures, heating 
upgrades and solar thermal.

Germany 0.64 billion Euros 
(adjusted);
56 percent of adjusted 
domestic use

Energy and Climate Fund: supports various energy efficiency 
programmes, such as the KfW support scheme in the building sector, 
energy-saving measures implemented through the Energieeffizienzfond 
(energy efficiency fund), the tender scheme STEPup! for industrial energy-
saving investments, and the Anreizprogramm Energieeffizienz (energy 
efficiency incentive programme) for the replacement of heating and 
ventilation systems.

Czech 
Republic

99,888,000 Euros;
50 percent of total 
domestic use

New Green Savings Programme: a financial support scheme designed 
to promote energy savings in single-family and multifamily buildings 
(only in November 2016 the Czech government approved to also include 
public sectors buildings), focusing on the renovation of existing buildings, 
construction of new buildings with low-energy standard, and utilisation of 
low-emission or renewable sources for heating.
EFEKT Programme: a financial support scheme designed to promote 
energy-saving measures and renewable energy sources among small 
customers, focusing on energy efficiency improvements, energy 
management, and awareness raising through education.
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practice. The Czech New Green Savings Programme has been 
funded by auctioning revenues since its programme launch in 
2013, and auctioning revenues are considered a major source 
for energy efficiency finance in the Czech Republic. Drawing 
on these exceptional cases and the availability of evaluations of 
the Member States’ funded energy efficiency programmes, we 
provide further insights for Ireland, Germany, and the Czech 
Republic in Table 1 and the following paragraphs.

THE USE OF AUCTIONING REVENUES FOR ENERGY EFFICIENCY IN 
IRELAND, GERMANY AND CZECH REPUBLIC

Ireland’s Better Energy Homes Scheme
Better Energy Homes is a financial support scheme that pro-
vides grants (covering around 30 percent of the total invest-
ment costs) to homeowners, including landlords of dwell-
ings, to invest in energy efficiency actions, e.g. attic and wall 
insulation, renewable heating technology upgrades and in-
stallations of heat pumps. Since 2016, special grants for deep 
retrofits are available within the Deep Retrofit multi-annual 
pilot programme.16 All actions must be installed by contrac-
tors registered by the Sustainable Energy Authority of Ireland 
(Broc 2017). In 2016, the scheme spent 17 million Euros in 
grants, which resulted in over 15,000 homeowners undertaking 
36,000 energy efficiency measures in their homes. The meas-
ures installed in 2016 are estimated to deliver new annual ener-
gy savings of 84.26 GWh and 2877 kilo tonnes of CO2 per year. 
Since the start of the scheme, over 202.4 million Euros worth 
of grants has been paid to homeowners. These funds have sup-
ported the upgrade of 191,338 homes, with a total 475,190 in-
dividual energy efficiency measures undertaken (Department 
of Communications, Climate Action & Environment 2017).17

Germany’s Energy and Climate Fund 
The largest proportion of financial resources allocated to the 
Energy and Climate Fund and invested in energy efficiency 
programmes in Germany contributes to the KfW support pro-
gramme Energy-efficient Refurbishment.18 In 2017, the refur-
bishment programme allocated financial support to modernise 
around 275,000 dwellings. The supported refurbishment pro-
jects delivered 1,441 GWh annual end-use energy savings19 and 
GHG emission reductions amounting to 479,804 tonnes of CO2 
equivalent per year. Annual heating costs to consumers will be 
reduced by approximately 136 million Euros; considering total 
lifetime energy savings, heating cost savings are expected to 

16. Further information available at: https://www.seai.ie/grants/home-energy-
grants/ (Accessed 09/01/2019).

17. According to Ireland’s National Energy Efficiency Action Plan 2017, the budget 
allocation for the Better Energy Homes Scheme changes from year to year. 2017 
is the first year that Ireland reports to have allocated auctioning revenues to the 
scheme (Department of Communications, Climate Action & Environment 2017). 

18. According to Germany’s official reporting, auctioning revenues largely sup-
port building refurbishments. Within the programme Energy-efficient Construc-
tion, KfW also supports the energy-efficient construction of new dwellings. This 
programme supported approximately 54,000 building projects in 2017. With that 
number of supported construction projects, the programme reached a share of 
around 39 percent of all new residential constructions in Germany. The end-use 
energy savings of the supported construction projects in 2017 amount to 295 GWh 
per year and GHG emissions reductions are estimated to add up to 138,522 tonnes 
of CO2 equivalent annually (Diefenbach et al.2018).

19. Because building renovation programmes deliver savings across multiple fuel 
types, the assessment converts all savings to a common metric (GWh/yr) using 
each fuel’s energy content. 

reach approximately 4.8 billion Euros (discounted net present 
value over 30 years assumed average lifetime for the applied en-
ergy savings measures). The total investment stimulated by the 
programme – 10.9 billion Euros, including value-added tax—
are estimated to deliver 118,000 person-years of employment20 
and, taking into account second order investment effects out-
side the building industry, a net turnover of 16.1 billion Euros. 
Of the total investment sum, 1.8 billion Euros return directly 
back to the national budget through value-added tax (Diefen-
bach et al. 2018).21 

The Czech Republic’s New Green Savings and EFEKT Programme
The Czech New Green Savings Programme, which is estimated 
to provide 700 million Euros in funds to owners of single-fam-
ily or multifamily houses, is in its entirety financed through 
auctioning revenues (phase 3 auctions, 2013–2020). The finan-
cial support scheme for investments in energy-efficient build-
ing infrastructure is estimated to deliver 650 TJ energy savings 
for every 38 million Euros invested (Hrbek 2018). Referring to 
the programme’s subsidy rate, it is expected that every Czech 
crown (CZK) spent in the programme initiates an additional 
investment of two to three crowns by building owners. Thus, 
the public investment returns to the national budget through 
value-added tax, income tax, and social and health insur-
ance of the workers. Indeed, a 1 million CZK (approximately 
40,000 Euros) public investment in enhanced energy efficiency 
in buildings is expected to induce 2.13 to 3.59 million CZK 
(83,000 to 140,000 Euros) growth of gross domestic product, 
on average 2.06 additional persons employed, mainly in small- 
and medium-sized enterprises in the construction sector, and 
720,000 CZK (28,000 Euros) in total tax revenues (Zámečník 
and Lhoták 2012).

In 2016, the EFEKT Programme paid out 81.55 million CZK 
(3.2  million  Euros) in subsidies (50  million  CZK, 2.0  mil-
lion Euros, financed through auctioning revenues) supporting 
188 energy-saving projects for increasing the energy perfor-
mance of public lighting, replacing heating systems, providing 
energy audits, introducing energy management systems (ISO 
50001), and supporting education- and awareness-raising 
measures. The payments initiated a total investment sum of 
146.28 million CZK (5.7 million Euros). The improved energy 
performance of public lighting and the replacement of heat-
ing systems delivered direct energy savings of 13,896 GJ per 
year and an annual reduction of 3,596 tonnes of CO2. The av-
erage cost per GJ saved amounts to 7870 CZK22 (307 Euros), 
3880 CZK supported through state subsidies (Ministry of In-
dustry and Trade 2017).

20. Person-year = Employment of one person for one year with the average weekly 
working hours of the respective industry.

21. It is worth noting that this tax revenue is close to the total amount allocated to 
the Energy and Climate Fund from all sources in 2017. The German experience 
thus reveals that, although treasury departments might be reluctant to “lose” in-
come by dedicating auctioning revenues to efficiency programmes instead of to 
general funds, in relatively short order those auctioning revenues could well be 
replaced by taxes received due to the positive economic activity stimulated by the 
efficiency programme.

22. These costs are expected to decrease in the future of the programme, due to 
changes in the programme design. Until 2016, structural investments related to 
public lighting improvements were eligible for programme support, which will not 
be the case from 2017. In general, the programme aims to focus on information, 
education and awareness raising measures, for which the energy saving impact 
is difficult to measure.
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CRITICAL REVIEW OF MEMBER STATES’ AUCTIONING REVENUE DATA
Our assessment uses the EU Member States’ official reporting 
on the use of 2017 auctioning revenues. As mentioned before, 
the reporting is mandatory; however, it is the Member States’ 
own responsibility to report, and there is no external verifica-
tion of the reported numbers. Thus, the assessment requires 
some degree of reliance on the Member States’ submissions. For 
Ireland, Germany, and the Czech Republic, we could find and 
use further information on their use of auctioning revenues, 
while for other Member States that reinvest revenues for energy 
efficiency, only limited information on the exact use and/or the 
effectiveness of the support is available.

Overall, the quality of reporting improved since the intro-
duction of the mandatory reporting scheme, with more Mem-
ber States specifying their use of auctioning revenues. The fol-
lowing points should still be discussed:

• Although the level of detail has improved over time, it still 
varies among Member States. Different inconsistencies ex-
ist, most often the summation of reported domestic and in-
ternational use yields an amount higher or lower than the 
amount reported to be used for energy- and climate-related 
purposes. Furthermore, for both domestic and international 
use, Member States shall distinguish between committed 
funds and funds actually disbursed for use and provide a 
definition for both. However, many Member States do not 
provide the required definition and different Member States 
apply it differently. There is a clear need for more transpar-
ent and granular reporting, which should ideally also in-
clude a requirement for independent monitoring and veri-
fication of the reported uses.

• Ireland, Germany, and the Czech Republic strategically 
invest their auctioning revenues in energy efficiency pro-
grammes and thus realise some of the potential multiple 
dividends of the EU ETS to further abate GHG emissions, 
achieve cost savings and non-energy benefits. However, 
the official reporting does not allow to draw conclusions 
whether the use of auctioning revenues for energy efficiency 
in these countries and other Member States has led to addi-
tional programme support and incremental energy efficien-
cy investments, as it would require a counterfactual without 
the revenue income stream. Future research could estimate 
the additional impact of auctioning revenues on efficiency 
programmes by comparing trends in funding levels before 
and after the revenues were assigned to certain programmes 
and by studying their political and administrative histories. 
There are two important issues to consider. First, auctioning 
revenues will not be reducing emissions if they are merely 
replacing other funding sources for efficiency programmes. 
Second, decision-makers should not assume that auctioning 
revenues alone will be adequate to finance all of the cost-ef-
fective efficiency investments that will need to be undertaken 
to meet Europe’s climate and energy targets. In fact, total in-
vestments in programmatic efficiency measures should often 
be higher than the auctioning revenues in a particular state.

• Slovakia, Belgium, Greece and Germany report to use a 
substantial share of total domestic use for electricity price 
compensation to energy-intensive industry at risk for car-
bon leakage (48.9  percent, 29.6  percent, 15.0  percent and 

14.1 percent, respectively). This use counts as an energy- and 
climate-related purpose, although certainly decreasing the 
beneficiaries’ motivation to reduce their energy consump-
tion. Using these revenues to improve energy efficiency at 
such industries would improve their competitiveness, while 
also reducing emissions, and should therefore be preferred. 
Unless process improvements are not feasible, and even in 
that case revenues could be used to fund energy- and climate-
related R&D for process innovation to make them feasible in 
the future, using auctioning revenues to subsidise continued 
emissions, rather than reducing emissions, should not be eli-
gible to count as use for climate and energy purposes.

• The recently released economic report of Germany’s energy 
and climate fund (for 2017) shows that a large fraction of 
money (approximately 40 percent) committed to support 
energy and climate programmes was not disbursed for ac-
tual use (Zeitung für Kommunale Wirtschaft 2018). This 
case shows that the use of auctioning revenues for energy 
efficiency programmes faces the common barriers for a suc-
cessful implementation, not only in Germany. The provision 
of financial resources is one important step; however, it does 
not solve the challenge to overcome all other barriers to en-
ergy efficiency. Strategically investing revenues is a means to 
an end, not an end in itself, and requires further engagement 
to achieve energy demand reductions cost effectively.

Discussion on interactions among the EU ETS, 
auctioning revenue use, and energy efficiency 
improvements
The recent changes within the ETS framework and the revision 
of the EU ETS Directive are addressing the current surplus of 
emission allowances and reducing the overall cap (MSR and 
LRF, respectively). These changes are intended to increase future 
EU allowance prices and the incentive to reduce emissions. The 
impact on auctioning revenues is not straightforward: In the 
first instance, lowering the number of allowances available in 
the system would, all else equal, lower total available revenues. 
On the other hand, a tighter market should increase the carbon 
price, and the gradual elimination of free allocations will also 
tend to drive up total auctioning revenues. Indeed, projections 
indicate that total auctioning revenues across the EU might in-
crease up to 20 billion Euros per year before 2030 (Ecologic In-
stitute and WWF 2016), as mentioned before. If Member States 
were to continue to devote the same fraction of auctioning rev-
enues to efficiency programmes as reported in 2017, higher rev-
enues would increase the amount of revenues used for energy- 
and climate-related purposes and increase the income stream 
available for energy efficiency programme support.

The interaction between the EU ETS and improved energy 
efficiency, expecting higher (and ideally incremental) sup-
port for complementary energy efficiency measures funded 
by auctioning revenues, is more complex and often debated 
among researchers and policy advisers.23 If energy efficiency 

23. This debate is not limited to energy efficiency improvements, but even more 
established with respect to increased adoption of renewable energy sources (e.g. 
Del Río González 2007) and starts to include policy changes on the national level, 
e.g. coal-phase out proposals (Ecofys 2016). 
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programmes have the effect of lowering demand for allowances 
by reducing energy consumption and generation (covered by 
the ETS, i.e. electricity), the carbon price would reduce, illus-
trated in Figure 3. Freed-up allowances would be banked for 
later use or sold to other emitters, meaning that the efficiency 
programmes would not achieve emission reductions under the 
cap-and-trade system but only reduce the price and thus the 
cost to businesses and consumers of complying with the cap. 
The carbon price reduction would furthermore hamper the 
capacity of the EU ETS to incentivise low-carbon investments.

While critics have frequently used this “waterbed effect” 
to argue against the implementation of measures that would 
reduce emissions additional to the EU ETS, we start with the 
argument that the overriding rationale of carbon cap-and-trade 
systems is, indeed, to uncover the lowest-cost opportunities to 
reduce emissions and therefore to reduce the price of carbon. 
Thus, any action to reduce emissions within a cap-and-trade 
system will intentionally release emissions allowances into the 
market and reduce pressure on the carbon price without di-
rectly reducing the cap. In other words, the “waterbed effect” 
is an essential design element of cap-and-trade systems. It is 
therefore inconsistent with cap-and-trade theory to criticise 
additional policies, such as efficiency programmes, merely be-
cause they may reduce carbon prices under a cap.

We emphasise three further interactions between energy ef-
ficiency improvements and the EU ETS, taking into account 
where revenues are currently invested, why the revised ETS 
framework “punctures the waterbed” and how future revisions 
could further reinforce the major objective of the EU ETS to 
reduce emissions cost effectively:

• Some Member States use their auctioning revenues to im-
prove the thermal efficiency in buildings and add insulation 
to homes, reducing energy consumption of natural gas, fuel 
oil, or district heat systems that are largely outside the ETS. 
E.g., both the German KfW support schemes and the Czech 
New Green Savings Programme incentivise building effi-
ciency improvements, to name just two EU examples. In this 
way, the cap-and-trade scheme can drive reductions even 
outside, and in addition to, the reductions mandated by the 
cap, as shown in Figure 4. This approach is especially useful 
when it would be impracticable or politically infeasible to 
bring those sectors into the cap regime.

• Considering the large amount of surplus allowances built-
up in the EU ETS and the new implementation of the MSR, 
the “waterbed effect” argument is punctured (Sandbag 2017; 
Perino 2018). From 2019 to 2028, the MSR is expected to 
take in approximately 1.8 billion allowances (additional to 
the initial transfer of unallocated and back-loaded allow-
ances from phase 3). Moreover, the latest EU ETS reform 
implemented that these allowances are limited in their va-
lidity and a substantial number of allowances, up to 2.4 bil-
lion, is expected to be cancelled in 2023 (Marcu et al. 2018). 
With the MSR in operation, complementary measures, 
which reduce the demand for allowances, increase the cur-
rent surplus, of which a large proportion will eventually be 
cancelled, which is taken into account in Figure 5. Thus, 
freed-up allowances and finally emissions are not simply 
shifted in space and time, as supposed by the “waterbed ef-
fect” argument, but added to the existing surplus of allow-
ances on the EU carbon market. The cancellation mecha-
nism and the MSR in general are intended to increase the 
carbon price, and reduce overall emissions.24

• With respect to future revisions of the ETS framework, an-
other approach is to use success in the strategic use of auc-
tioning revenues for energy efficiency, which lowers energy 
bills along with emissions, to support the political process to 
tighten the cap further in later rounds of cap administration. 
This approach has notably succeeded in the nine states com-
prising the RGGI cap-and-trade scheme in the northeast-
ern United States (Acadia Center 2017), and it could help to 
drive lower cap levels in Europe and elsewhere, as well. The 
recent ETS reform, increasing the LRF and introducing the 
MSR, are both long-needed improvements to the system, 
but they are only a starting point. Ideally, the cap should re-
flect changing circumstances and market conditions.25 Suc-

24. The ability of the MSR to absorb the impact of complementary policies on 
the supply and demand imbalance, and the carbon price effect are however still 
uncertain and rely on potential adjustments after the MSR reviews scheduled for 
2021 and 2026. The opposite MSR mechanism to release allowances to the mar-
ket when a lower threshold of allowances in circulation is reached is not expected 
to be utilised before 2030 (Marcu et al. 2018).

25. For a detailed discussion on options for dynamic cap adjustments and its ben-
efits, see Cowart et al. (2017), who refer to this opportunity as ”A “virtuous cycle” 
of emissions reductions and allowance retirements”.

 
Figure 3. Linkage among the EU ETS carbon price, auctioning revenues and energy efficiency within the ETS sectors. Source: authors’ 
illustration.

 
Figure 4. End-use efficiency improvements outside the EU ETS. Source: authors’ illustration.
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er energy savings and GHG emissions reductions, cost savings 
to consumers, tax revenue to the national budgets, employ-
ment, and economic growth. Thus, in expectation of a future 
increase in EU ETS auctioning revenues, making the case for 
their strategic use becomes ever more relevant.
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Concluding remarks
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Figure 5. Interaction between the EU ETS and complementary energy efficiency measures, taking into account the MSR mechanisms. 
Source: authors’ illustration, adapted from Whitmore (2017).
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Endnotes
Some parts of this paper build on the non-peer reviewed work 
by Wiese et al. (2018). 

After the paper deadline, personal communication with the 
Department of Communications, Climate Action and Envi-
ronment in Ireland revealed that Ireland does not earmark 
auctioning revenues for specific uses. Thus, the reported invest-
ment in the Better Energy Homes Schemes does not represent 
a strategic use of auctioning revenues but only serves to accord 
with the Commission’s recommendation to use at least 50 per-
cent of auctioning revenues or the equivalent in financial value 
of these revenues for energy- and climate-related purposes.
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