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The project in brief  

 

The Energy Union Framework Strategy laid out on 25 February 2015 aims at fostering a cost-efficient 

energy transition able to deliver secure, sustainable and affordable energy to all European 

consumers. It has embraced a citizen-oriented energy transition based on a low-carbon 

transformation of the energy system. At the end of the day, the successful implementation of the 

Energy Union will materialise in a change in energy production and energy consumption choices. 

Such choices are heavily shaped by particular economic prerequisites, value systems, gender-based 

preferences, efficiency of governance and the maturity of civil society.  

The ENABLE.EU project attempts to understand the key drivers of individual and collective energy 

choices, including in the shift to prosumption (when energy consumers start to become also energy 

producers). The project will develop participatory-driven scenarios for the development of energy 

choices until 2050 by including the findings from the comparative sociological research. As 

differences between European countries remain salient, ENABLE.EU will have a strong comparative 

component.  

The final aim of this project is to contribute to more enlightened, evidence-based policy decisions, 

to make it easier to find the right incentives to reach the twin goals of successful implementation of 

the Energy Union and Europe’s transition towards a decarbonised energy system. To reach this final 

aim, ENABLE.EU will seek to provide an excellent understanding of the social and economic drivers 

of individual and collective energy choices with a focus on understanding changes in energy choice 

patterns. Results will be disseminated to relevant national and EU-level actors as well as to the 

research community and a wider public. 
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1.  Introduction 
The European Union Third Energy Package, which constitutes a set of binding legislation, 

aims to cut greenhouse gas (GHG) emissions by 20% by 2020 compared to 1990 levels. To 

lead by example, the United Kingdom (UK) committed to the ambitious target of an 80% 

reduction in GHG emissions by 2050 relative to 1990 levels.1 Energy efficiency plays a crucial 

role in reaching this goal. The UK’s domestic sector was responsible for around 17% of GHG 

emissions in 2015 and accounts for around 30% of total final energy consumption, mainly 

from gas and electricity consumption (ONS 2016).  

A key element in reducing residential energy consumption is encouraging consumers to 

install energy efficiency measures, through either policy or market-based instruments. For 

policy-makers faced with the task of designing the right mix of instruments to promote 

energy efficiency measures, it is particularly important to know which factors determine the 

selection of households into government-funded energy efficiency schemes and the impact 

the savings generated through installation of these measures.  

In the following study, we examine the drivers of enrolment into energy efficiency schemes 

and analyse the variation in uptake according to household and dwelling characteristics. Our 

analysis then sheds light on the gas and electricity savings realised through the primary 

energy efficiency upgrades installed through UK policies. Our findings have implications for 

the design of future government programmes and allow us to draw conclusions on the 

benefit of energy efficiency measures to particular household groups and property types. 

The results of our analysis of the UK’s residential sector also provides important 

recommendations for policy-makers in other European countries.2 

It was initially proposed that this deliverable would make use of the English Housing Survey 

(EHS). However, it became clear that the National Energy Efficiency Data-Framework (NEED) 

was a more suitable source of information. It was agreed with the Commission in late 2017 

that the research would be based on NEED. 

 

  

                                                 

1 UK Government Climate Change Act. See http://www.legislation.gov.uk/ukpga/2008/27/contents (accessed 

21/11/2018) (2008). 

2 The UK data used in the study covers England and Wales. 

http://www.i3u-innovationunion.eu/
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2.  Background 
The UK has a long history of government intervention in energy efficiency for industries and 

households. The UK was the first European country to introduce a market-based approach 

to encourage energy efficiency upgrades. The Supplier Obligation (SO), introduced in 1994, 

has become the principal policy instrument for implementing energy efficiency 

improvements in the residential sector. Suppliers are obliged to deliver a quantified target 

of energy savings through energy efficiency measures. Energy suppliers have various options 

to achieve their targets such as contracting installers, subsidising energy efficiency products, 

cooperating with local authorities, delivery agents or supermarkets or directly working with 

home occupants (Rosenow, 2012). This flexibility ideally allows suppliers to choose the most 

cost-effective way to reach their target. While suppliers bear the cost of installations in the 

first instance, they pass on the bill to the whole population through increases in the energy 

price (Chawla and Pollitt, 2013). 

Figure 1 gives an overview of SOs from 2002 to 2012. The first Energy Efficiency Commitment 

(EEC1) ran from 2002 to 2005, followed by EEC2 in 2005. In 2008, EEC2 was renamed the 

Carbon Emissions Reduction Target (CERT) which then ran until 2012. In parallel with CERT, 

the Community Energy Saving Programme (CESP) was introduced in 2009 and ran until 2012. 

Even though the main architecture of SOs did not change, the savings targets and the costs 

of the programmes increased significantly over time.  

 
FIGURE 1: SUPPLIER OBLIGATIONS 2002-2012 

 

 

Recent literature on the determinants of the uptake of energy efficiency measures find that 

participation in government funded schemes is largely driven by dwelling and household 

characteristics. Research by Tovar (2012) and Brechling and Smith (1994) show that income, 

age and type of household are drivers of energy efficiency upgrades in England. More recent 

studies by Hamilton (2014) and Mallaburn and Eyre (2013) support this observation. Using 

the Home Energy Efficiency Database (HEED), Hamilton (2014) found that there is a strong 

relationship between uptake levels of energy efficiency measures and neighbourhood 

income levels. According to their study, the highest number of installations of fabric 

measures, such as insulation, were more likely found in areas with high proportions of low-
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income households. This finding suggests that a big share of energy efficiency uptakes was 

enabled by government-funded schemes targeting low-income households.  

 

Collecting pre- and post-treatment data from 1372 households, Hong (2006) provides the 

first estimates for the effect of government-funded energy efficiency measures on domestic 

space heating fuel consumption in the UK. They show that loft and cavity wall insulation 

reduce energy consumption by 10-17% and reveal that actual savings are much smaller than 

the predicted savings of 49%. This is supported by Wyatt (2013) and Fowlie (2018). Wyatt 

(2013) finds that reductions in gas consumption varies between property types with the 

highest savings achieved for detached dwellings with a reduction of 19%.  
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3.  Data 
The National Energy Efficiency Database (NEED) Dataset contains dwelling-level data on four 

million UK households, over an eight-year period. It provides information on energy 

efficiency measures from Homes Energy Efficiency Database (HEED), gas and electricity 

consumption data from energy suppliers, Valuation Office Agency (VOA) property attribute 

data, as well as household characteristics modelled from Experian. Table 1 provides a 

summary of the various data sources contained in NEED. 

 
TABLE 1: DATA SOURCES CONTAINED IN NEED 

Type of variable Source 

Energy efficiency measures HEED/Ofgem/DECC 

Energy consumption Energy Supplier 

Property attributes VOA 

Household characteristics Experian 

 

3.1 Energy consumption 

Figure 2 demonstrates that both gas and electricity consumption decreased in England and 

Wales over the period from 2005 to 2012. This change in energy demand could be partly 

due to the increase in retail energy prices during the same period but also suggests that 

policies in place over the period were effective in delivering energy savings.  
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FIGURE 2: GAS AND ELECTRICITY CONSUMPTION FROM 2005 TO 2012. AVERAGE DOMESTIC ENERGY CONSUMPTION UK, 
2005-2012. SOURCE: !¦¢IhwΩ{ CALCULATION BASED ON NEED DATA 

 

3.2 Household characteristics 

The NEED dataset comprises information on household characteristics modelled by Experian and 
matched with indicators based on the geographic location of the property (DECC, 2016). For reasons 
of data protection, the dataset was anonymised and household-level information on variables such 
as income and tenure-type are not available. However, the dataset does include two composite 
indicators of the socio-economic background of the households. NEED contains two variables 
describing the Index of Multiple Deprivation (IMD): IMD 2010 for England and IMD 2011 for Wales. 
Both indicators classify Lower Layer Super Output Areas (LSOAs) according to a quintile ranking that 
is based on eight different domains that are incorporated using a weighting scheme. The first 
quintile (IMD=1) indicates the most deprived areas. Table 2 shows the composition of domains that 
are incorporated in the indicators and their weight in percent (Payne and Abel, 2012; National 
Statistics, 2011).  
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TABLE 2: COMPOSITION OF IMD IN PERCENT 

 England 2010 Wales 2011 

Income 22.5 23.5 
Employment 22.5 23.5 
Health 13.5 14 
Education 13.5 14 
Access/ barriers to services 9.3 10 
Living environment 9.3 5 
Physical environment 0 5 
Crime 9.3 5 

 

3.3 Measures installed 
The NEED database includes measures installed through EEC2, CERT and CESP schemes. These 
schemes were by far the most prevalent mechanisms for delivering energy savings in residential 
dwellings in the UK over this period. The database does not include an exhaustive list of measures 
installed as part of the various schemes, appliances and lighting also featured but are not included. 
However, insulation and heating comprised the vast majority of estimated energy savings across 
various schemes over this period. In total over two million measures were installed over the period 
within our sample, this is graphically represented in Figure 3.  
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FIGURE 3: ENERGY EFFICIENCY MEASURES INSTALLED, 2005-2012. SOURCE: AUTHORΩS CALCULATION BASED ON NEED DATA  
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4.  Determinants of enrolment into government 

schemes 
 

4.1 Methodological approach 

In order to estimate the likelihood of enrolment into energy efficiency schemes, we employ 

a logistic regression estimation strategy. All relevant variables are regressed on the binary 

dependent variable, which takes on the value 1 if any energy efficiency measure was installed 

through a government scheme and the value 0 otherwise. In an analogous manner, we do 

separate regressions for cavity wall insulation, loft insulation, and boiler replacement.  

The generated odds ratios (ORs) describe the association of household and dwelling 

characteristics and the likelihood of the uptake of energy efficiency measures. The OR 

represents the odds of an outcome (e.g. uptake of energy efficiency measure) given a 

particular characteristic (e.g. IMD group 1) over the odds of not having the outcome (e.g. no 

energy efficiency uptake) compared to the reference group (in Table 3 the reference 

category is highlighted in bold in each case), holding all other variables constant. If the OR 

> 1, then the odds of the outcome for the particular group are higher than the odds of the 

outcome in the reference group.  

Example: The OR of installing any energy efficiency measure for IMD group 1 is 1.419 (Table 

3). This means that for group IMD 1 the odds of installing any energy efficiency measures 

are 41.9% higher than for the reference group IMD 5. To make interpretation easier, the OR 

are displayed in Figures 4-6. 

 

4.2 Results 

Our analysis shows that the selection into government funded energy efficiency schemes 

depends on a range of factors. The decision of a household to take up either a cavity wall 

insulation, loft insulation or boiler upgrade depends on both the household and dwelling 

characteristics.  

The results presented in Table 3 demonstrate that the income level of households plays an 

important role in the likelihood of energy efficiency uptakes. The more deprived the 

neighbourhood, the higher the odds ratio. Households living in the most deprived 

neighbourhoods (IMD 1) are more than 40% more likely to avail of measures supported by 

government schemes compared to households in least deprived neighbourhoods. This is 

true for all energy efficiency upgrades under consideration. 

Uptake of energy efficiency measures is generally more likely in the northern regions of 

England. Compared to households in the South East of England, the odds of installing any 

http://www.i3u-innovationunion.eu/
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energy efficiency upgrade is 60% higher in North East England. Chances of cavity wall 

insulation were highest in North East and North West with odds of over 1.6. The most striking 

finding is that for all categories of energy efficiency measures London had the lowest levels 

of uptake.  

Our analysis also shows that dwelling type significantly influences the uptake of measures. 

Households living in bungalows have the highest likelihood of energy efficiency uptakes 

(38% more likely compared to semi-detached dwellings). Uptakes are also more likely in 

detached houses. In contrast, upgrades in flats are very unlikely. The odds of any upgrade, 

and in particular loft insulation, are 50% - 80% lower in flats. This is likely explained by a 

combination of factors. Most obviously the fact that many flats may not have lofts. In 

addition, split incentives are likely also a factor as flats are often rented out in the UK (Pelenur 

2012), resulting in reduced incentives for owners to install measures (Rehdanz 2007).  

The age of the property constitutes an important determinant of energy efficiency uptake. 

In general, modern houses built since 1983 are less likely to have any kind of government 

funded measures installed. The odds of installing measures is highest for dwellings built 

between 1950 and 1966. This is especially true for cavity wall insulations where the odds of 

uptakes are more than 100% higher for dwellings built in this period compared to dwellings 

built before 1930. Further, boiler replacements are more likely in small dwellings with a floor 

band smaller than 50m2. For dwellings larger than 151 m2, the chances of cavity wall 

insulation are the lowest, followed by the smallest dwelling with a floor band smaller than 

50m2. 

From Table 3, it can be seen that both electricity and gas consumption in previous years do 

not have an impact on the likelihood of energy efficiency upgrades. 

http://www.i3u-innovationunion.eu/
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TABLE 3: ODDS RATIOS 

 

(1) upgrade (2) CWI (3) Loft (4) Boiler 

2005 Gas 1.000*** (42.76) 1.000*** (56.90) 1.000*** (41.23) 1.000*** (30.83) 

2005 Electricity 1.000*** (-98.06) 1.000*** (-55.11) 1.000*** (-135.35) 1.000*** (-47.74) 

Cavity wall         

Other 0.609*** (-309.03) 0.0803*** (-768.14) 0.900*** (-55.33) 0.965*** (-21.02) 

East Midlands 1.340*** (124.14) 1.218*** (66.46) 1.705*** (196.42) 1.058*** (23.17) 

East of London 1.023*** (10.40) 0.991** (-3.08) 1.207*** (69.68) 0.949*** (-22.73) 

London 0.857*** (-69.62) 0.744*** (-80.88) 0.807*** (-69.86) 0.859*** (-64.14) 

North East 1.651*** (176.19) 1.821*** (189.36) 2.011*** (226.76) 0.999 (-0.18) 

North West 1.356*** (144.76) 1.613*** (190.29) 1.749*** (227.91) 0.869*** (-63.21) 

South East         

South West 1.185*** (72.74) 1.224*** (70.24) 1.371*** (112.73) 0.997 (-1.36) 

Wales 1.233*** (75.22) 1.312*** (76.33) 1.847*** (193.99) 0.791*** (-77.21) 

West Midlands 1.217*** (86.33) 1.288*** (88.61) 1.473*** (143.83) 0.948*** (-22.08) 

Yorkshire and The Humber 1.355*** (135.04) 1.347*** (108.04) 1.644*** (190.57) 1.039*** (16.31) 

Detached house 1.096*** (45.98) 1.078*** (30.98) 1.155*** (62.89) 1.025*** (11.39) 

Semi-detached house         

End terrace house 0.908*** (-46.86) 0.846*** (-63.12) 0.949*** (-22.47) 1.000 (0.04) 

Mid terrace house 0.802*** (-132.53) 0.672*** (-173.20) 0.875*** (-69.42) 0.949*** (-29.32) 

Bungalow 1.377*** (152.38) 1.042*** (18.28) 1.440*** (170.69) 1.252*** (108.91) 

Flat (inc. maisonette) 0.528*** (-238.47) 0.495*** (-186.13) 0.233*** (-346.98) 0.943*** (-20.79) 

before 1930         

1930-1949 1.277*** (130.30) 1.692*** (172.76) 1.272*** (108.41) 1.136*** (63.82) 

1950-1966 1.477*** (191.43) 2.058*** (242.61) 1.265*** (99.21) 1.212*** (90.21) 

1967-1982 1.338*** (141.94) 1.920*** (217.25) 1.289*** (105.47) 1.116*** (50.71) 

1983-1995 0.835*** (-74.96) 0.861*** (-42.74) 0.966*** (-11.83) 0.995 (-1.85) 

1996 onwards 0.301*** (-408.43) 0.406*** (-199.58) 0.247*** (-303.11) 0.459*** (-229.73) 

imd_both=1 1.419*** (181.23) 1.278*** (101.05) 1.401*** (152.28) 1.214*** (96.65) 

imd_both=2 1.169*** (84.90) 1.166*** (65.69) 1.236*** (98.95) 1.010*** (5.20) 

imd_both=3 1.073*** (39.47) 1.099*** (42.26) 1.134*** (60.41) 0.972*** (-15.08) 

imd_both=4 1.014*** (7.95) 1.034*** (15.64) 1.038*** (18.29) 0.971*** (-15.76) 

imd_both=5         

Gas         

Other 0.976*** (-5.19) 1.234*** (32.54) 1.224*** (36.82) 0.831*** (-36.59) 

1 to 50 m2 0.976*** (-8.51) 0.836*** (-44.00) 0.768*** (-58.45) 1.075*** (24.62) 

51-100 m2         

101-150 m2 0.938*** (-45.24) 0.879*** (-71.14) 0.958*** (-27.12) 0.969*** (-21.06) 
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Over 151 m2 0.867*** (-53.86) 0.630*** (-123.82) 0.836*** (-56.28) 1.049*** (16.87) 

Observations 2527182 

 

2527182 

 

2527182 

 

2527182 

 

t statistics in parentheses; * p<0.05, ** p<0.01, *** p<0.001 

 

Figures 4-6 further illustrate these results by presenting them graphically. In each case the 

reference category of each variable is indicated in red and all other categories are presented 

in relative terms. 

 

 
FIGURE 4: ODDS RATIO OF CAVITY WALL INSULATION (CWI) UPGRADES 
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FIGURE 5: ODDS RATIO OF LOFT INSULATION 

 

 
FIGURE 6: ODDS RATIO OF BOILER UPGRADES  
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5.  The impact of measures on energy 

consumption 
 

5.1 Methodological approach 

To understand the impact of upgrades on energy consumption we build on our initial 

analysis to estimate how much energy the measures we have examined actually save. To 

estimate the effect we combine two techniques, statistical matching and panel econometric 

estimation. Statistical matching allows us to create (i) an upgrade group of households who 

received measures and (ii) a control group of households who did not receive upgrades but 

are otherwise identical to the upgrade group. Matching is necessary, as households who 

install measures may be different from those who do not, and by matching, we ensure both 

comparison groups are as similar as possible. The matching covariates used are predictors 

of household energy consumption and selection into energy efficiency programmes. These 

variables include neighbourhood IMD level, region, dwelling characteristics (property age 

and type, floor band) and energy consumption in previous years. Performing balancing tests, 

we ensure a good quality of matching and also ensure the treatment and control group 

follow a parallel path, which allows us to isolate the effect of the upgrade on energy 

consumption. Testing for different matching methods, kernel matching methods delivers the 

best result. Considering pre-treatment energy consumption, Figure 7 demonstrates both 

electricity and gas consumption for the year 2005 before and after matching. By comparing 

the right-hand figures with those on the left we illustrate how matching reduces imbalance 

in upgrade and control group. 
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FIGURE 7: DENSITY OF THE TREATMENT AND CONTROL GROUP BEFORE AND AFTER KERNEL MATCHING. 

      

 

After matching the data, we employ a fixed effects panel econometric framework. This allows 

us to control for unobserved factors, which vary by household, with time and at a regional 

level. The baseline specification is estimated as follows:  

 

ὣ ‌  ‎ ὢ‍ Ὀ‏   ‭  

 

Where ὣ denotes energy consumption by household Ὥ in year ὸ, αi is a household fixed-

effect, ‎ is a year fixed-effect which controls for unobserved factors which vary at an annual 

level such as broader macroeconomic conditions and weather patterns. With ὢ , we control 
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for time-varying factors, such as heating and cooling degree days (HDD and CDD)3, Ὀ  is the 

treatment dummy. The key parameter of interest is δ the average treatment effect on the 

treated (ATT).  

 

5.2 Results 

The effect of energy efficiency upgrades on energy consumption 

Table 4 shows the effect of individual, as well as combinations of energy efficiency measures. 

In general, the regression outputs suggest that energy efficiency measures installed through 

SOs have been successful in reducing energy consumption. All coefficients are significant at 

a 1 % significance level. Regarding annual gas consumption, cavity wall insulation is clearly 

the most effective energy efficiency measure with an average reduction of around 1310.8 

kWh (or 7%)4 compared to households which did not install any measure. This is almost 

double the gas savings for the second most effective measure, boiler replacements, which 

are 679.1 kWh (3.8%). In contrast, the installation of a new boiler is the single most effective 

measure in reducing annual electricity consumption with savings of around 73 kWh (1.8%). 

The least effective measure for both fuel types is loft insulation with around 389 kWh (2.1%) 

savings of gas and 16 kWh (0.04%) of electricity consumption. 

Interestingly, combinations of measures deliver higher savings than the combined sum of 

individual measures. This suggests that there may be efficiency gains in installing multiple 

measures simultaneously, and also that households may be installing additional measures 

that are not being reported. 
 

TABLE 4: THE EFFECT OF ENERGY EFFICIENCY UPGRADES ON ENERGY CONSUMPTION 

                                                 

3 Temperature data for the period from 2005 to 2012 comes from Met office, UK's national meteorological 

service. It provides the maximal and minimal air temperature at 9am and 9pm for more than 330 stations across 

England and Wales. After computing the average daily temperature for each station, it is possible to calculate 

the number of heating degree days (HDD) and number of cooling degree days (CDD).  

4 Compared to the average annual energy consumption of the control group in 2005 (Gas: 17878.77 kWh, 

Electricity:  3982.16 kWh. 
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Variation in savings from energy efficiency measures 

The next set of results, presented in Table 5, show the interaction of the treatment variable 

with the IMD variable indicating the socioeconomic characteristics of the area in which the 

household resides. This allows us to estimate the effect of installing various measures for 

different household types, relative to the omitted reference category. Energy savings are 

much greater for households living in more affluent areas (IMD = 5), compared to those in 

lower income areas (IMD = 1). This is true for both gas and electricity savings and applies to 

all types of measures.  

This result raises concerns over distributional issues as the costs of these policies were likely 

applied as a flat-rate tariff on energy bills (Chawla and Pollitt, 2013). If savings are 

concentrated in the higher income groups, this suggest a further loading of policy costs onto 

those least able to afford it, particularly as a flat-rate charge is already regressive, 

disproportionately affecting those on lower incomes. 
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TABLE 5: THE EFFECT OF ENERGY EFFICIENCY UPGRADES ON ENERGY CONSUMPTION FOR DIFFERENT IMD GROUPS. SOURCE: AUTHORΩS 

CALCULATION BASED ON NEED DATA  
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6.  Conclusion and policy implications 
This study examines which factors influence enrolment into government-funded energy 

efficiency schemes in the UK and the resulting energy savings from these measures. Results 

indicate that household and dwelling characteristics significantly determine the uptake of 

measures and affect the returns to energy efficiency measures.  

The results suggest that the schemes examined have been quite successful in delivering 

energy efficiency measures to more deprived households in the UK. Given that this was a 

stated aim of many of the policies it is not too surprising to observe this. However, the 

analysis also demonstrates that while energy efficiency programmes have been successful 

in delivering measures to households from deprived areas, the energy savings are much 

higher for households living in more affluent areas. 

The analysis also revealed large regional differences in the participation in government 

funded schemes. Clearly, colder winters and more heating degree-days will drive higher 

adoption of measures in more northern parts of the UK. Future policies will need to address 

the regional differences of barriers to uptakes and set incentives for households in and 

around London and the South of England.  

Of particular note is the fact that combinations of measures deliver higher savings than the 

combined sum of individual measures. This suggests that there may be efficiency gains in 

installing multiple measures simultaneously, and also that households may be installing 

additional measures that are not being reported. This could be the result of households 

making additional private investments to complement the policy support they are receiving. 

Unfortunately the data do not allow us to fully disentangle this result, but it does suggest 

that policy support should target deep renovations, rather than individual measures. 

 

While the focus of this research was on Supplier Obligations, or subsidised energy efficiency 

measures, the results also provide important insights for other type of policy. Pay-as-you-

save financing mechanisms are becoming increasingly popular for energy efficiency.  For 

example, the Green Deal was a recent policy initiative in the UK (2011-2015) which provided 

households with loans in order to finance energy efficiency measures at interest rates of 

approximately eight percent. This was widely considered to have been a failure. The National 

Audit Office conducted an independent audit of the Green Deal scheme, finding that during 

its lifespan the scheme only funded one percent of energy efficient measures installed 

nationally (NAO, 2016). It also found that the scheme avoided negligible amounts of CO2 

emissions and that households did not see the loans as an attractive proposition. Concerns 

were raised prior to the Green Deal policy that it would not have sufficient appeal for 

householders. These relate to a range of factors, including uncertainty regarding energy 

savings, limited financial appeal, and limited awareness of the scheme (Dowson et al, 2012).  
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A key factor in limiting its appeal were the high rates of interest charged on loans (Rosenow 

and Eyre, 2016). Given the results we observe, it is clear that this rate is not sufficiently low 

to provide incentives for many households to partake in this scheme. In particular, low-

income households would actually lose money by making these improvements unless 

energy prices rise significantly.  

Market-based interventions will only work for certain segments of the population and policy 

needs to take this into account. 

Future work will focus on examining the cost-effectiveness of various measures and how this 

ultimately impacts the cost-effectiveness of policies and optimal policy mix for energy 

efficiency. 
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