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DISCLAIMER 

This report was prepared by Ecofys, a Navigant company (Navigant) for the ROCKWOOL Group. The 

work presented in this report represents Navigant’s professional judgment based on the information 

available at the time this report was prepared. Navigant is not responsible for the reader’s use of, or 

reliance upon, the report, nor any decisions based on the report. NAVIGANT MAKES NO 

REPRESENTATIONS OR WARRANTIES, EXPRESSED OR IMPLIED. Readers of the report are 

advised that they assume all liabilities incurred by them, or third parties, as a result of their reliance on 

the report, or the data, information, findings and opinions contained in the report. 
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1. CONTEXT 

 

Europe is currently negotiating its 2030 energy efficiency target. In November 2016, the 

European Commission presented its proposal for a revised Energy Efficiency Directive, introducing a 

“30% binding energy efficiency target for 2030 at EU level” (European Commission, 2016a). In 

response to the proposed revision of the directive, Member States, in the June 2017 Energy Council, 

agreed on a 30% energy efficiency target whereas in January 2018 the European Parliament voted 

for a binding energy efficiency target of 35% (European Parliament, January 2018). Negotiations 

towards a final deal are ongoing and an agreement is expected to be reached in the coming weeks or 

months. 

 

Discount rates play a crucial role in showing the costs of energy efficiency investments. The 

choice of discount rates has a major impact on policy decisions. A high discount rate means high 

estimated energy system costs, whereas a lower rate implies that less investment is required to meet 

similar goals. The role of discount rates in energy system modelling for the European Commission 

was discussed by Ecofys in the report Evaluating our future (ECEEE & Ecofys, 2015), where it was 

concluded that costs and benefits to society were not adequately expressed in the Commission’s 

impact assessments. In response to energy system costs presented in the Commission’s 2014 impact 

assessments (when an energy efficiency target for 2030 was first proposed), Ecofys – commissioned 

by Friends of the Earth – recalculated those costs using lower discount rates (Ecofys, 2015). The 

resulting analysis showed that higher ambition required significantly less investment. 

 

The Commission’s impact assessment underlying the revised Energy Efficiency Directive 

shows investment costs using a 10% discount rate. In the impact assessment, the energy system 

costs of various energy efficiency scenarios are calculated, with targets ranging from 27 to 40%. The 

energy system costs in these calculations consist of total EU capital costs, direct efficiency investment 

costs and energy purchases. The capital costs and direct efficiency investment costs are annualized 

using a flat discount rate of 10% (European Commission, 2016b). According to data collected for the 

ECEEE and Ecofys Evaluating our future report, this is considerably higher than the average financial 

discount rate used by the EU Member States. 

 

The Commission is currently recalculating the system costs of the different 2030 target 

scenarios with lower discount rates. In the trilogue negotiation meeting on 16th May 2018, the 

Parliament’s lead rapporteur on the Energy Efficiency Directive requested the Commission to 

recalculate the energy system costs of the various energy efficiency scenarios using a 5.7% financial 

discount rate and a 3.3% societal discount rate. The Commission has since confirmed that it is 

reassessing the costs - the work is ongoing at the time of the publication of this study1. 

 

This study calculates the energy system costs using discount rates of 5.7% and 3.3% for 

household investments to support the policy debate. Applying the financial and social discount rates 

only to household investments is a conservative estimate that accounts for higher discount rates 

typically used in the private sector. If the Commission will use a flat rate across sectors at these lower 

levels, system costs will be below the ones presented in this report.  

 

                                                      
1 According to sources close to the negotiations 
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2. RESULTS 

Table 1 shows the effect of reducing the discount rate for households from 10% to 5.7% (financial 

discount rate) and 3.3% (societal discount rate). With lower discount rates, the total system costs of 

more ambitious energy efficiency targets are significantly lower than they were in the Commission’s 

impact assessment from 2016. 

Table 1: Annualized total system costs 2021-2030 for different 2030 EE target scenarios 

Annualized total system 

costs 2021-2030 

€ billions 

Ref2016 
EUCO 

27 

EUCO 

30 

EUCO 

+33 

EUCO 

+35 

EUCO 

+40 

3.3% social discount rate 

for households 

1,788 1,792 1,791 1,806 1,834 1,877 

5.7% financial discount 

rate for households 

1,835 1,842 1,844 1,863 1,894 1,943 

Original 10% discount 

rate 

1,928 1,943 1,952 1,977 2,014 2,077 

 

Table 2 shows additional annualized total system costs for higher 2030 targets (compared to the 

reference scenario), using different discount rates.  

Table 2: Annualized total system costs 2021-2030 for different 2030 EE target scenarios compared 
to Ref2016 scenario 

Annualized total system 

costs 2021-2030 

€ billions relative to 

Ref2016 

Ref2016 
EUCO 

27 

EUCO 

30 

EUCO 

+33 

EUCO 

+35 

EUCO 

+40 

3.3% social discount rate 

for households 

0 4 3 17 46 88 

5.7% financial discount 

rate for households 

0 7 9 28 59 108 

Original 10% discount 

rate 

0 15 24 49 86 149 

 

The system costs above include capital costs, direct energy efficiency investments, and energy 

purchases, as defined in the Commission’s impact assessment (European Commission, 2016b).  

 

Table 3 shows the health cost savings due to reductions in indoor and outdoor air pollution (European 

Commission / Cambridge Econometrics, 2017). Other benefits (e.g. climate change mitigation, 

employment and GDP increases and the reduction of energy poverty) are not considered in Table 3. 

Table 3: Annual health cost savings for different 2030 energy efficiency scenarios compared to 

EUCO27 

Cost savings from 

health benefits in 2030 

€ billions relative to 

EUCO27 

Ref2016 
EUCO 

27 

EUCO 

30 

EUCO 

+33 

EUCO 

+35 

EUCO 

+40 

Indoor and outdoor air 

pollution 

NA 0 28 55 58 77 
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3. METHODOLOGY 

 

The investment costs in the EC impact assessment are annuitized using a capital recovery factor. The 

discount rates are used to calculate the capital recovery factor using the formula below:  

 

𝑪𝑹𝑭 =  
𝒊(𝟏 + 𝒊)𝒏

(𝟏 + 𝒊)𝒏 − 𝟏
 

 

where: 

 
CRF  = capital recovery factor, 
i  = discount rate, 
n  = the number of annuities (years). 
 
The discount rate applied in the Impact Assessment is a flat rate of 10% across all sectors. The 
number of annuities is not given in the Impact Assessment. We assume it to be 20 years. 
 
The system costs are recalculated using discount rates of 3.3% and 5.7%, representing respectively 
societal and financial discount rates. These new discount rates are only applied to household 
investments. We assume that these are all residential investments and 50% of transport investments. 
For all other investments we still use the 10% discount rate. To calculate the new investment costs 
from the old investment costs, the following formula is used: 

 

𝑰𝒊=𝟑.𝟑% 𝒐𝒓 𝟓.𝟕% = 𝑰𝒊=𝟏𝟎% ∗ 
𝑪𝑹𝑭𝒊=𝟑.𝟑% 𝒐𝒓 𝟓.𝟕%

𝑪𝑹𝑭𝒊=𝟏𝟎%
 

 

where: 

 

Ii= 3.3% or 5.7% = the annualized additional capital costs calculated with a 3.3% or a 5.7% discount rate, 

Ii=10% = the annualized additional capital costs calculated with the original discount rate of 10%, 

CRFi= 3.3% or 5.7% = the capital recovery factor calculated with a 3.3% or a 5.7% discount rate, 

CRFi=10% = the capital recovery factor calculated with the original discount rate of 10%. 

 

Applying the change to the capital costs and direct energy efficiency investments in the respective 

sectors, and subsequently adding the energy purchases results in the values depicted in the results 

section.  
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