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Pathways for social-environmental housing policy 

Josefine VANHILLE (*) 

Since energy efficiency improvements, especially in buildings, are estimated to 

account for a major share of the reduction in greenhouse gas emissions needed to reach 

the long-term European energy and climate goals (European Commission, 2011), the 

potential of the residential sector has attracted policy makers‟ attention. Private housing 

will constitute a crucial area in the development of adequate climate change mitigation 

policy, but the implications for its social function for households require careful 

investigation. Residential energy consumption plays the key interconnecting role, 

responsible for a considerable share of both a country‟s total carbon emission and a 

household‟s housing costs. In this paper, we explore the different mechanisms behind 

and channels through which environmental policy generates social effects in the domain 

of residential housing.  

First, the European climate change mitigation policy architecture is outlined and 

discussed with respect to its relevance for households. Next, we overview the literature 

on the determinants of household energy use. Focusing on the most vulnerable groups 

in society, we employ the notion of “energy poverty”. While mainly used in an Anglo-

Saxon context (Boardman, 1991, 2010), we study how this concept can be generalized 

to continental Europe, with Belgium as example. 

We then identify and systemize the policy strategies (and associated government 

budget) for reducing carbon emissions from residential dwellings on the one hand, and 

for guaranteeing affordable housing on the other. We focus on the housing policy 

measures currently in place in Belgium, Germany and the UK. From this, three possible 

policy routes for the transition to a low-carbon economy and society are identified. In 

particular, the importance of a social-ecological policy strategy is stressed, where social 

and environmental objectives of the welfare state are truly integrated, instead of pursued 

on separate tracks.  
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1. Introduction 

Increased scientific knowledge established a broad international consensus on the 

causes and consequences of climate change, and the need to drastically curb greenhouse 

gas emissions to avoid a dangerous level of global warming. The European Union 

expressed its ambition to take the lead in this area (Energy & Climate package 

(European Commission, 2008)) and curb its CO2-emissions drastically, up to a 

reduction of 80 to 90% in 2050 compared to 1990 levels. Yet, at the emergence of the 

EU‟s environmental policy strategy, the ways in which the various policy options 

generate differential social effects across various subgroups remains unclear. 

Depending on the policy strategies that are chosen, the transition towards a low-carbon 

economy, will be accompanied by a strengthening or weakening of the broader 

objectives of the welfare state, including social protection and redistribution. Driving 

factors include the way in which costs and benefits of environmental policies are 

distributed across the population, the consequences of the transition process for the 

labour market (both in size and type of jobs), and how the role of social protection is 

defined in this context : compensating for a socially adverse impact, or as a driver for an 

inclusive society that invests in making vulnerable groups more resilient to negative 

impacts of environmental and climate policy. 

In this paper, we focus on the latter and explore the different mechanisms behind and 

channels through which environmental policy generates social effects in one specific yet 

important domain: residential housing. Since energy-saving policies are estimated to 

account for a major share of the reduction needed to reach the European climate targets, 

the potential of the residential sector has attracted the attention of policy makers. Private 

housing will constitute a crucial area in the development of adequate climate change 

mitigation policy, but the implications for its social function for households require 

careful investigation.  
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The available evidence suggests that environmental and social inequalities are mutually 

reinforcing: overviewing the existing empirical literature for European countries, Pye et 

al. (2008) find that (1) households situated in the upper parts of the income distribution 

contribute more to CO2 emissions in absolute terms than households in the lower parts 

of the income distribution, (2) poor households suffer most from environmental 

degradation, (3) common environmental policy measures tend to have regressive 

effects, placing a proportionally higher burden on low-income households. While 

housing and living conditions play a key role in all three observations, this paper mainly 

explores the third finding in the context of residential housing and household energy 

consumption, drawing upon the empirical findings from the specific literature on this 

topic to draw conclusions with respect to policy pathways in the field of the tension 

between environmental policy and social objectives of the welfare state. 

The paper is structured as follows. In Section 2, the architecture of climate policy in 

Europe is briefly outlined, and its relevance for residential housing discussed. Section 3 

elaborates on patterns of household energy use, paying special attention to vulnerable 

groups and the issue of energy poverty. In section 4, we investigate the housing policy 

measures implemented in Belgium, Germany and the UK to reducing carbon emissions 

from the residential sector while keeping housing affordable for all households. The 

section then draws upon the findings to identify different possible policy approaches for 

the transition to a low-carbon economy and society. Section 5 discusses and concludes. 

2. Climate policy context 

The Fourth Assessment Report of the Intergovernmental Panel on Climate Change 

(IPCC) in 2007 provides the scientific basis for the political consensus that a drastic 

reduction of greenhouse gas emissions is essential and acute to avoid climatic change of 

a dangerous intensity. Although international negotiations on its burden sharing are still 

far from a compromise, world leaders did  agree at the Copenhagen Summit in 

December 2009 on the need to avoid an average temperature increase of more than 2°C 

above pre-industrial levels. This corresponds to a stabilization at a concentration of 450 

ppm1 in the atmosphere. The long lifespans of greenhouse gases in the atmosphere 

imply that global greenhouse gas emissions must decrease by 50 to 85% by 2050. For 

industrialized countries this means a reduction of 80 to 95% in 2050 compared to their 

levels in 1990 (IPCC, 2007). 

The European Union expressed the ambition to take the lead in reducing its emissions, 

and adopted in early 2008 in the "Energy and Climate Package" in which three 

                                                           
1
 Parts per million, the number of molecules of a greenhouse gas per million molecules of dry air. 
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objectives were set to achieve by 2020: cut its emissions by 20% compared to 1990, 

increase the fraction of renewable energy in overall EU energy mix to 20% in 2020, and 

reduce total energy consumption by 20% by increasing energy efficiency.2 The package 

contains a number of European Directives, e.g. on the promotion of renewable energy, 

on CO
2
 capture and storage, and on biofuels. It also determines the division of 

competencies between the European level and national governments of the sectors 

where the CO
2
 reductions must be achieved. 

A revised European Emissions Trading System (EU ETS) must provide the necessary 

emissions reductions in large industrial sectors (including the power generation sector), 

accounting for approximately 45% of total EU greenhouse gas emissions. Imposing a 

cap on total emissions and combining this with the introduction of tradable emission 

allowances, results in the determination of a carbon price in this market. This price 

should then induce sufficient incentives for companies to make the necessary 

investments so that the energy use and mix thus obtained translates into a 21% 

reduction in CO
2
 emissions by 2020 compared to 2005. One can expect that the required 

costs for meeting the ETS cap will be passed through to the final consumers via the 

energy bill. 

The energy & climate package further stipulates that emission cuts in the other sectors 

(buildings, transport, services, agriculture and small industry - in total responsible for 

55% of European CO
2
 emissions) is the responsibility of national governments. 

National governments are expected to design effective policy strategies, to ensure that a 

10% reduction at aggregate EU level is attained by 2020 relative to 2005 emission 

levels. Here, the principle of effort sharing applies: this rate is differentiated between 

the member states according to their capacity, with richer countries contributing more to 

the reduction while some of the poorer countries are allowed to still increase their 

emissions with a limited percentage (Figure 1).  

In most European countries, household energy consumption in dwellings is responsible 

for a significant proportion of the total CO
2
 emissions (Figure 2), and has been 

identified as a sector where the potential to improve energy efficiency is high, the 

technical solutions are well developed, cost-effective and with long-term financial 

benefits (European Commission, 2011; Cayla et al., 2010). Targeting this area will thus 

be crucial in the development of adequate national climate change mitigation policies. 

                                                           
2
 Cfr. European Commission, 2008. In 2011, the more long-term goals were outlined: the roadmap for a 

low carbon economy (European Commission, 2011) sets the path of how EU emissions should be 
reduced systematically and per sector until they amount to less than 20% of 1990 levels in 2050. 
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Currently, the common policy instruments used that affect the residential sector include 

regulation and the introduction of standards, labelling, taxation and other financial 

incentives, and government-mandated programmes carried out by energy providers and 

distributors. These different instruments can be evaluated according to principles of 

economic efficiency, CO2 reduction effectiveness or political feasibility. A less studied 

evaluative dimension includes the implications in terms of social justice, i.e. whether 

the distribution of costs and benefits of a particular measure can be considered "fair". In 

the remainder of the paper, we explore the conditions for the latter, and more 

specifically the evidence on the ways in which environmental policies affect households 

differentially, via the channel of residential housing: through household energy 

consumption and investment in energy efficiency in the dwelling. First, we focus on the 

patterns of households energy consumption and the burden on the household budgets 

associated with it. 

 

Figure 1: National emission reduction targets (effort sharing) in relation to 

GDP/Capita 2005. 

 
Source: European Parliament 
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Figure 2: Emissions from final consumption by households (per capita) and share 

of these household emissions in countries’ total emissions, 2007. 

 
Source: ODYSSEE database 

 

 

3. Residential energy expenditure 

patterns 

Energy use and expenditure has been researched extensively since the 1970s.  A large 

empirical literature has investigated diverse aspects of households‟ residential energy 

demand, broadly defined as energy used for space heating, water heating, and the 

functioning of appliances (from cooking stove to television). Three broad tracks can be 

distinguished. First, from a more engineering point of view, research in this domain is 

focused at the properties & possibilities of new technologies. Second, the issue has been 

addressed in psychological literature, highlighting the complex link between values, 

attitudes and environmentally-relevant behaviour, and the impact of policy aiming to 

influence this. Within the economics domain, the main research focus on the 

determinants of household energy demand and its price and income elasticities. This 

section mainly draws upon the latter literature, notwithstanding the immediate 
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observation that the relevance of technical aspects and the importance of preferences 

and behaviour are cannot be neglected within this economic framework. Reviewing the 

empirical results, our focus is on studies that include energy for space heating in the 

analysis, and not merely electricity consumption, on which the vast majority of the 

(older) empirical literature focuses. While the dynamics behind these diverse aspects of 

households‟ residential energy demand might well be different, space heating is 

responsible for a share between 57% and  85% of households‟ total energy consumption 

in the countries belonging to the humid-oceanic climatic region in Europe (ODYSSEE, 

2007).  

Conceptually, residential energy demand has quite some specific features. In nature, it is 

a derived demand: energy is not consumed as such, but in combination with other 

goods, typically capital goods, in order to realize the services that generate the 

household utility. For example, the service of a heated home is realized using energy 

(e.g. natural gas) in combination with a heating system (e.g. a condensing central 

heating gas boiler), the service of washed clothes can be realized using electricity and a 

washing machine. 

The development of a household‟s energy consumption is thus determined by three 

components: the ownership rate of energy-using capital goods, the intensity of their use, 

and the efficiency of the process when in use (Boonekamp, 2007). Developments in 

each of these three components determine the trend in total household energy use. This 

also highlights the importance of the dynamic component of energy use (Kriström, 

2008). It is clear that conceptually it is very different to observe a change in demand in 

the short term (when capital is fixed, and changes are driven by the intensity of use) 

compared to changes in the longer term (when the capital stock can be adjusted, and 

changes can be driven by changes in ownership rates of changes in efficiency of the 

energy-using capital goods owned).  

When assessing household energy use from a micro-level perspective, a first 

observation is the heterogeneity in energy use that exists within the household sector. 

Figure 3 shows an example for the relation between energy expenditure and income 

position of the household, as income is often identified as a key driver of residential 

energy demand. By plotting the income decile distribution against the energy 

expenditure decile distribution (classified from households with the lowest energy 

expenditure to households with the highest costs), 100 intersection points are created. 

On each of these, the relative size of the household group in this category (in this 

sample, representative for the Belgian population) is presented by a circle proportional 

in size. 
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Figure 3: Distribution of energy expenditure deciles over equivalized income 

deciles, Belgium 2006. 

 
Source: author‟s calculations on BE-SILC2006 

Although one can vaguely perceive a more or less proportional relationship between 

energy expenditure and income, this pattern is heavily clouded by heavy consumers 

with low incomes and small consumers with high incomes. A significant proportion of 

households in the lower half of the income distribution pays higher energy bills than the 

middle-income families. A similar pattern emerges from analysis for the UK where the 

relationship between actual consumption in kWh and income is plotted (Bennet et al. 

2002, Figure 1 p.171). 

In Figure 3 the example of income is presented, but this conclusion applies more 

generally. In fact, the central conclusion from Lutzenhiser (1993), where social and 

behavioural aspects of energy use are assessed, is that because preferences differ (e.g. 

on comfort levels, or on the opportunity cost of time), two households with identical 

observable characteristics can show very different patterns of energy use. 

As preferences (as well as the in turn affected attitudes and actual behaviour) are 

generally unobservable in the type of datasets that determinant models are often based 

on, three broad categories of observable variables are distinguished to explain variation 
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across households‟ energy consumption: (technical) dwelling characteristics, socio-

demographic characteristics and income. 

Dwelling characteristics play a major role explaining variation in energy use across 

households. In general, energy consumption increases with dwelling size, the longer ago 

the dwelling was constructed, and the degree of energy efficiency, which is generally 

strongly correlated with construction period as well as with the degree to which the 

building is exposed to open air (as opposed to adjacent to other buildings): detached 

houses have generally significantly higher energy intensities, followed by semi-

detached houses, terraced houses while flats are generally most energy efficient. This 

“natural” degree of energy efficiency can however be strongly influenced by the energy 

efficiency improvements that are implemented (e.g. type of glazing, floor, wall, roof 

and cavity insulations, and the choice of space and water heating system).  

On the role of socio-demographic characteristics, different empirical studies are less 

affirmative. Household size is the only variable that is consistently significant across 

studies. More persons in the household invariably increases energy use. With respect to 

age, the evidence is unclear. On the one hand, elderly persons are more often at home, 

and might therefore have a higher energy demand for heating the home, lighting, 

cooking, or television use. On the other hand, they might consume less electricity than 

younger age groups due to habits established during earlier historical periods with less 

abundant conditions. The latter refers rather to a “generation” effect rather than a pure 

“age” effect. Blahdt and Kranz (2008) find evidence of this generation effect for 

electricity used for lighting. Education level, employment status, whether or not there 

are (young) children in the household, these factors have been investigated in several 

empirical studies, yet producing mixed results. One determinant worth highlighting 

finally is tenure status, and the effect of whether the occupant rents or owns the house. 

This issue has been handled explicitly in Rehdanz (2007) for Germany, where the study 

finds a significant effect for the energy functions of space heating and hot water supply, 

suggesting that owners are more likely to have installed energy-efficient heating and hot 

water supply systems while landlords have less incentives to improve energy efficiency 

in rented accommodations, as it is the tenant who pays the utility bills. The level of 

energy-efficiency thus remains at a sub-optimal level. This problem of split incentives is 

well known in economic literature, yet so far very few policies address this issue to 

overcome this barrier for more optimal investment in energy efficiency (cfr. Section 4). 

Income is discussed separately from socio-demographic characteristics, as the 

relationship between income and energy spending is a rather complex one. Generally, 

the correlation is positive, confirming the intuitive notion that as people get richer, they 
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possess larger homes and more energy-consuming appliances, and their energy use 

increases. It is also observed empirically that energy spending tends to increases with 

income, although the relationship is far from linear. Engel curves for energy expenditure 

are rather S-shaped: they rise with income until an infliction point, after which energy 

consumption stagnates, suggesting a level that enables a certain lifestyle and energy 

usage. Further beyond this point, in the highest part of the income distribution, 

additional energy spending could be associated with services of a more luxury character 

(for instance larger homes and a larger number of energy using appliances) (Jamasb and 

Meier, 2010). Another way in which the role of income is examined is by assessing 

households‟ response to a change in their income, by calculating income elasticities. 

Estimates for income elasticities vary considerably across studies, but are positive and 

generally substantially smaller than one. This means that as households get richer, 

energy consumption will be increased, but not proportionally. Also, income elasticities 

can vary across the population. Baker et al. (1989) find that the top deciles of the 

income distribution have the lowest income elasticity, suggesting the existence of a 

threshold after which energy needs are fulfilled, not to rise anymore with income. 

Nesbakken (1999) on the contrary, finds slightly higher long-run income elasticities for 

high-income households. However, it remains extremely difficult to compare estimates 

across studies, as they differ considerably in which other variables are taken up in the 

regressions. Especially when variables of a more technical character (e.g. number of 

appliances owned, or which energy efficiency improving interventions such as installing 

insulation are already carried out) are included, through which one could expect that the 

income effect goes, the presence of a direct income effect becomes more questionable. 

For example, as income increases, we might make intra-fuel substitutions and switch 

from one heating system to another, that is likely to be more efficient. Ideally, one 

might want to endogenize this type of variables in order to capture the indirect income 

effect, but it would also increase the demands on the dataset  (Damsgaard, 2003). 

Likewise, income also encompasses many of the attitudinal variables that superficially 

appear to affect energy use. (Kriström, 2008) 

Concerning relative importance in explanatory power of the three categories of 

determinants, studies vary widely. Cayla et al. (2010) estimate that technical attributes 

are responsible for 2/3 in the explained variance in space heating energy consumption, 

while attributed linked to the household explain the remaining 1/3 of the explained 

variance. Schüler (2000) finds a very low explanatory power (R²=0.01) of socio-

economic household characteristics for the utilisation intensity – based on the difference 

between the expected energy demand of a household, depending on the building it lives 

in and the actual demand of a household and thus constructed to capture behavioural 

mailto:espanet2011@uv.es


 

 
Universitat de València - ERI POLIBIENESTAR.  

Edificio Institutos-Campus de Tarongers. Calle Serpis, 29. 46022. Valencia.  
Phone: (+34) 96.162.54.12– C.I.F. Q4618001-D 

Email: espanet2011@uv.es 

Page 12 of 12 

effects after elimination of technical characteristics. This would also imply that if there 

are substantial behavioural effects on heating energy consumption, these behavioural 

patterns are not closely correlated to the observed socio-economic household 

characteristics. A study by Risch and Salmon (2010) finds that as long as the capital 

stock is fixed, the intensity of energy used per m² is almost completely constrained by 

the technological properties of the dwelling and the climate, while the part played by 

socio-demographic variables or income is very weak.  

Apart from determinants of the level of energy use, it is particularly relevant to know 

how households respond in their energy use to changed circumstances, in particular 

increased prices, as increasing prices to stimulate investment in energy efficiency is an 

important component of the European climate policy strategy. The dominant way in 

which price response by households has been researched in economic literature is by 

estimating price elasticities for residential energy demand. A number of different 

methodologies can be distinguished – mainly differing in the extent to which changes in 

the capital stock are taken into account. 

However, the empirical findings on price elasticity confirm that households do respond 

to changed prices in terms of their energy use. However, the estimates vary 

considerably across studies, with the type of data used (panel data or cross-section data), 

with the estimation technique used, geographical area, the concept and measurement of 

prices used (average or marginal; fixed and variable costs separated or not), and the 

concept and measurement of income used (Kriström, 2008). 

The survey of Dahl (1993) suggests short-run price elasticity of energy to be around 

0.25. For electricity use only, Espey and Espey (2004) provide the estimate of 0.35. 

Residential energy consumption in the short term thus seems to be one of the rather 

inelastic goods, one of the key characteristics of a necessity goods. The evidence also 

underpins the importance on distinguishing between the short term (when the capital 

stock is fixed) and long term (capital stock can be adjusted), as responses to price 

changes are found to be significantly larger in the long run compared to the short run. 

Theoretically equally plausible but much less studied, is the question to which extent 

responsiveness to price changes varies across the population. The evidence on how 

households react differently to increasing prices across income groups and other socio-

demographic variables remains very scarce, yet forms the crucial point when evaluating 

the conditions under which a policy strategy based on price incentives can be 

considered as fair. The available research (Nesbakken, 1999) suggests that in the short 

run, low-income families are less responsive to price changes than high income 

families. This would imply that high-income families have more “excess” energy use op 
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top of what is estimated as necessary, on which it is more easy to cut back. For low-

income households, this result suggests, rationing on energy use is a less attractive 

option, as it is associated with leaving some basic needs unfulfilled. 

Energy poverty 

A second way to assess the interrelated impact of energy prices and income is focusing 

on the ratio of energy expenditure over disposable income, and the closely connected 

issue of energy poverty.  

As a generally accepted description, energy poverty takes place when a households fails 

to meet its energy needs to function (warmth, cooking, washing, lighting). A real 

definition, on which indicators can be constructed to measure and monitor the 

phenomenon, does however not exist in Europe. Nonetheless, the European 

Commission has referred a number of times to the phenomenon in het communications, 

recognizing it as a “growing problem in the community” (European Commission, 

2009). Furthermore, the revised directives for the internal electricity and gas market 

(2009/72/EC and 2009/73/EC) include a number of paragraphs and recommendations 

on the issue.
3
 Energy poverty is perceived in the first place as a problem of vulnerable 

customers of the energy providers, placing it firmly in the supply side sphere of energy 

market regulation – an area of policy concerned with energy price, tariff structure, 

choice and access (Sunderland, 2011). 

In a more recent initial legislative document, energy efficiency is for the first time 

communicated in the context of energy efficiency, as stated that energy poverty can be 

tackled strategically by taking energy efficiency improvement measures (European 

Commission, 2011). 

It remains however unclear how energy poverty should be measured or monitored. The 

United Kingdom has so far been the only country in Europe to have formally defined 

                                                           
3
 e.g. Member States shall ensure that there are adequate safeguards to protect vulnerable customers. 

In this context, each Member State shall define the concept of vulnerable customers which may refer to 
energy poverty and, inter alia, to the prohibition of disconnection of electricity to such customers in 
critical times. Member States shall ensure that rights and obligations linked to vulnerable customers are 
applied. In particular, they shall take measures to protect final customers in remote areas. They shall 
ensure high levels of consumer protection, particularly with respect to transparency regarding 
contractual terms and conditions, general information and dispute settlement mechanisms. Member 
States shall ensure that the eligible customer is in fact able easily to switch to a new supplier.  (...) 
Member States shall take appropriate measures, such as formulating national energy action plans, 
providing benefits in social security systems to ensure the necessary electricity supply to vulnerable 
customers, or providing for support for energy efficiency improvements, to address energy poverty 
where identified, including in the broader context of poverty. (European Commission, 2009) 
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the term, and the issue has been researched and monitored intensively for several 

decades. The official definition in the UK is “a situation where a household needs to 

spend more than 10% of its income on total fuel in order to heat its home to an adequate 

standard
4
”. While in Boardman‟s original work (Boardman, 1991), actually observed 

expenditure is used to estimate fuel poverty, the measurement of the concept was 

repeatedly refined as the issue gained significant political attention. Most of the 

literature cited in this paragraph is therefore centred to Great-Britain, where the 

underlying causes have been identified as low income, high energy prices and poor 

energy efficiency of the dwelling, and the association with underoccupancy is broadly 

recognized. Furthermore, the existence of a heat-or-eat trade off among fuel poor 

households has been documented (Beatty et al., 2011), as well as the linkages with its 

detrimental impact on human health in several dimensions, such as excess winter 

mortality, cardiovascular disease and respiratory illnesses (Liddell and Morris, 2010). 

The English Housing Survey, which includes information from a technical audit of a 

representative sample of British dwellings, allows to model a property-specific, 

„needed‟ expenditure for energy. In this way, energy consumption differences purely 

related to discrepancies in preferences, attitudes and behaviour are ruled out from the 

comparison, and while remaining normative with respect to what is considered as 

“adequate standard”, a more objective, capability-type of indicator can be constructed. 

However, in absence of a dataset comparable to the EHS, the remainder of the section 

explores how the concept of energy poverty can be studied in a continental European 

context. Three alternative tracks of interpretation can be distinguished for each of which 

an indicator is operationalized with existing data sources for Belgium. 

 Subjective energy poverty 

The first and most intuitive interpretation of energy poverty means that a family can be 

considered as fuel poor when its basic energy needs to function (heating, cooking, 

lighting) are not fulfilled because of financial reasons. This interpretation of energy 

poverty can be situated within the deprivation literature, and was studied e.g. in 

Waddams Price et al. (2007). 

 Vulnerable customer 

In this discourse, the energy poor person or household is a vulnerable customer of the 

energy supplying company. The focal point of attention are payment difficulties, 

                                                           
4
 The World Health Organization recommends for the UK a temperature of 21 ° C in the living room, and 

18 ° C in the bedroom during daytime hours. 
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resulting in indebtedness, being cut off from energy supply, and thus the risk of being 

deprived of basic needs. It appears to be the concept adopted by the European 

Commission (cfr. supra), although there is no real definition put forward. In Belgium, 

this discourse to the issue of energy poverty is employed by associations fighting 

poverty. In this context, often the liberalization of the energy market is explicitly linked 

to the problem of rising figures of customers with arrears on utility bills. In addition, 

much attention is paid to the administrative problems that vulnerable clients have to 

deal with in their dealings with the energy supplier. This was also the primary 

interpretation of the concept of energy poverty in the reports from the Flemish 

Parliamentary Commission on Energy Poverty (2005-2008) and in the poverty reports 

of the Flemish Department for the fight against poverty, insecurity and social exclusion 

(Vlaams Parlement, 2005-2008). 

 Expenditure energy poverty 

Expenditure energy poverty is used a number of times in the Anglo-Saxon context as 

the working measure for fuel poverty when the dataset did not allow to assess whether 

households needed to spend more than 10% of their income (e.g. Bennett et al., 2002). 

It is the nearest approximation of the official UK definition, and was also used by 

Boardman in her earlier work. When defining the fuel poverty line, the threshold was 

set at 10% of household expenditure
5
 more or less arbitrary based on the distribution of 

actual observed energy expenditure ratios in the UK, it remained the basis of the targets 

set by policy makers, also when the methodology was later significantly refined (cfr. 

supra). 

Measuring the expenditure energy poverty concept for continental European countries 

can be considered as closest to the UK definition. However, a couple of caveats apply. 

A first important difference lies in the fact that actual costs incurred by households do 

not necessarily match with the „required‟ energy expenditure to obtain the normatively 

underpinned „adequate standard‟. Actual costs may be higher for households that use 

more energy than estimated “necessary”, for example when heating unnecessarily e.g. at 

night. Moreover, it is also true that real costs, especially for low income families, can be 

lower than what can be regarded as necessary, when a family for financial reasons has 

to cut back on the heating temperature of the house. Secondly, the mean ratio of energy 

expenditure over disposable income varies widely across European countries, from less 

than 5% to more than 14% (Grevisse and Brynart, 2011). The 10% of income norm 

therefore requires a more profound evaluation before a measure based on the English 

                                                           
5
 When richer data became available, the denominator was switched to family income instead of 

expenditure. For the derivation of the definition, see Boardman (1991, 2010). 
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definition can be exported to other countries. However, as our empirical exploration of 

measuring energy poverty regards solely Belgium, we have adopted the same 10% norm 

for constructing the energy poverty threshold in the empirical exercise as the level of 

economic welfare nor climatic conditions differ significantly from the UK. 

The national SILC dataset for Belgium allowed to construct an indicator for each of the 

three approach to measure energy poverty. The vulnerable customers indicator (A) is 

operationalised using the household respondents answer to the question whether the 

household has had arrears on utility bills over the last year. Expenditure fuel poverty (B) 

occurs when the total energy expenditure (electricity, gas, oil, coal) of the household 

exceeds 10% of its disposable income. Subjective fuel poverty (C) means that the 

respondent indicated that the household has had financial difficulties over the past year 

to adequately heat the home. In figures 3 and 4, the results are presented.  

Figure 3: Distribution of energy poverty over income deciles according to three indicators: 

expenditure fuel poverty, subjective fuel poverty , vulnerable customer indicators, Belgium 

2006. 

 
source: authors calculations on BE-SILC2006. 
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Figure 4: Overlap between three indicators for energy poverty in Belgium: vulnerable 

customers (A), expenditure energy poverty (B), and subjective energy poverty  (C). 

 
source: authors calculations on BE-SILC2006. 

Figure 3 presents the incidence (in %) of the three indicators of fuel poverty over the 

income distribution, presented in deciles (low to high income). Unsurprisingly, all three 

indicators display a decreasing pattern, with the highest frequency of energy poor 

households in the bottom decile regardless of the operationalisation of the concept. 

More striking is the observation that the cost indicator comprises a much larger group of 

households than the (subjective) deprivation indicator in the lower half of the income 

distribution, while the pattern is reversed in the four highest deciles. However, this first 

presentation does not allow insight in the important issue to what extent the three 

definitions capture more or less the same groups of families, or whether different 

households are concerned. 

Figure 4 therefore shows the degree to which the three indicators overlap. The numbers 

in the circles correspond to the percentage of households in the population that are fuel 

poor according to one or more indicators. The overlap is surprisingly small, and smaller 

than a similar exercise (restricted to overlap between subjective fuel poverty and 

expenditure fuel poverty) in Waddams Price et al. (2007) on a non-representative 
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population subgroup of low-income households.
6
 Further analysis reveals that the 

population groups identified as energy poor by each of the indicators are structurally 

very different. Expenditure energy poor households are more often owners belong to the 

older age groups, form smaller families (one or two person households), and living in 

detached or semi- detached houses. Subjective energy poor households occur more 

equally distributed over the age categories and dwelling types, but are more often social 

renters, and are either large families consisting of at least 6 members, or form one-

person households. Vulnerable customers, as measured by whether the household has 

had arrears on utility bills, display more or less the opposite pattern of the expenditure 

energy poor households: they are mostly renters, private as well  as social, rates are 

highest among households with young heads, and they live more frequently in 

apartments. 

This leads to the conclusion that the actual definition of the concept of energy poverty 

matters a lot for the group of households that are targeted. Focussing primarily on 

vulnerable customers firstly reduces the share of the population that is taken into 

account. Secondly, the target groups identified are substantially different from 

population groups that bear greatest risk of energy poverty according to the expenditure 

energy poverty indicator. Secondly, the analysis provides no evidence for the hypothesis 

that energy poverty gains overwhelmingly more attention in the United Kingdom 

compared to Belgium because the size of the problem is larger in the UK. On the 

contrary, in size, expenditure energy poverty appears to be a major issue in Belgium as 

well. It is not straightforward to identify any causes for this apparent inconsistency. 

However, while energy poverty remains an issue with marginal political profile, so far 

energy poverty research in Belgium has placed the problem clearly at the supply side of 

energy provision, focusing on vulnerable customers, numbers of cut-offs, the 

importance of sound legislation to prevent cut-offs, and supplier obligations for social 

tariffs and minimum supply. As will be further elaborated on in Section 4, policy 

makers have more or less followed this track. In policy statements concerning energy 

and housing, the subject is briefly touched upon, and policy documents have mentioned 

the number of households cut-off, based on administrative data from energy suppliers, 

as an indicator for Flanders‟ social energy policy (Van den Bossche, 2010). This 

interpretation of energy poverty of course involves only a very small part of the total 

population, suggesting to regard it as a particular manifestation of (severe) income 

poverty, but in size typically of subordinate importance. An interpretation of this type 

                                                           
6
 When trying to make the sample of households more comparable by restricting our sample to the 

lowest quintile, the overlap increases, yet remains smaller compared to the results presented in 
Waddams Price et al. (2007). 
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does not increase public consciousness of the expansively relevant links between 

climate change policy, high energy prices and energy efficiency, which, in turn, does 

not push energy poverty higher up the political agenda. 

A measurable definition of energy poverty thus fulfils a crucial role in the design of 

policy, with important implications for which groups will be targeted. Of course, many 

European countries have already installed policy measures in de overlapping domains of 

climate change policy, energy policy and residential housing policy. The following 

section explores the rationales behind and social consequences of different types of 

commonly used policy instruments in this area. 

4. Policy pathways 

This section discusses policy measures targeting reduced residential energy use, in place 

in three European countries, Belgium, Germany and the UK. As outlined in section 1, 

the EU-ETS dealing with emissions from large industries is organised at EU-level, 

while national governments remain responsible for reducing energy demand in 

buildings, transport, services, agriculture and small industry. The effect of EU-policy on 

households is however not negligible, as required costs for meeting the ETS cap will be 

passed through to the final consumers via the energy bill. EU-ETS is therefore to an 

important extent a policy measure based on the strategy of price incentive, pursuing to 

guide energy demand and investment decisions towards environmental-friendly 

practices via raising the relative price of energy. As the ratio of energy costs over 

household income increases sharply in the lower part of the income distribution, its first 

round effects are bound to be regressive.  

National policies targeting residential energy consumption may be designed from a 

number of different angles. Apart from strategies based on price incentives, such as 

taxation, mandated programmes and supplier obligations, national policies allow more 

fine-tuning and policies adapted to the specific situations in the national context. In this 

way, policies can be designed to overcome barriers identified to hamper households in 

their adoption of cost-effective energy efficient technologies. Compared to the existing 

technical possibilities to reduce residential energy use cost-effectively according to 

engineering-economic analysis, the actual implementation of these technologies in 

buildings is very low, resulting in what has been called the “energy efficiency  gap” 

(Jaffe and Stavins, 1994). This suggests important other barriers besides technological 

availability, that prevent households from increasing their dwelling‟s energy efficiency. 

Imperfect information, uncertainty and imperfect capital markets (also including e.g. 

credit constraints that households face), and the importance of social and psychological 
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factors have been empirically identified to influence household investment decisions 

and responsiveness to incentive-based policy (Nyboer and Bataille, 2007). Very relevant 

to the residential domain and already mentioned in Section 2, is the barrier formed by 

split incentives between landlords and tenants, where the discrepancy between who is 

responsibility to carry out investments and the appropriation of the benefits, keeps the 

level of energy efficiency at a suboptimal level. A second driver for national policies is 

identified as social and political concern of keeping housing affordable. 

Table 1 overviews the financial policy measures currently in place in three countries. 

The two other major categories, standards and regulations and information policy 

measures, are left out of this comparison, as they largely result from European 

Directives (most importantly Directive 2002/91/EC on the energy performance of 

buildings), and do therefore not differ substantially from country to country. 

Some broad policy strategy principles can be distilled from this comparison. All three 

countries have policies in three major domains: guiding households to higher energy 

efficiency by rising the relative price of energy, by bringing down costs of investment in 

homes‟ thermal efficiency, and compensating financially for high energy costs that 

vulnerable households potentially face. While consistent budgetary figures for each of 

the measures still lack for a full comparison, the following priorities can be identified 

across the countries. Germany and Belgium have installed higher taxes on energy, while 

in the UK affordability of energy is a high profile political issue, preventing the increase 

of fuel prices through taxation (Sunderland, 2011). Belgium seems to put most weight 

on the price incentive strategy, additionally increasing household energy bills with the 

costs from relatively heavy supplier obligations passed through to the household 

customers.  

But also the UK uses a system of supplier obligations as the most important policy 

instrument for energy efficiency (Rosenow, 2011). This approach is heavily reliant on 

non-public funds, which also impose their costs on the household sector as energy 

suppliers charge the costs of the mandated programmes back to customers via their 

energy bill, generating a regressive impact.  

Germany put in place a major scheme to finance investment in residential energy 

efficiency with low-interest loans and grants. The KfW programme exists since 1990, 

but its funds and success have grown exponentially over the last couple of years. A 

green loan system was temporarily installed in Belgium as well, however for a too short 

time to evaluate a real impact. A major difference with supplier obligations, is that the 

loan schemes are financed with taxpayer‟s money, which implies its burden is shared in 

a progressive way. At the same  

mailto:espanet2011@uv.es


 

 
Universitat de València - ERI POLIBIENESTAR.  

Edificio Institutos-Campus de Tarongers. Calle Serpis, 29. 46022. Valencia.  
Phone: (+34) 96.162.54.12– C.I.F. Q4618001-D 

Email: espanet2011@uv.es 

Page 21 of 21 

Table 1: Financial policy measures targeting residential energy efficiency currently in place in 
Belgium, Germany and United Kingdom. 

 Belgium Germany United Kingdom 
Energy taxes VAT 21% VAT 19% 

+ heating fuels taxed at a limited 
extent with Eco-tax (Ökosteuer) 

VAT  5% 

Supplier 
obligations 

Pay fixed premiums for 
defined energy efficiency 
investments carried out by 
households. 
 

 -Carbon Emissions Reductions 
Target (CERT) 
partly targeted at vulnerable 
households (40% must be 
delivered in the Priority Group) 
-Community Energy Saving 
Programme (CEPS) 

Favourable 
green loans  

Temporary crisis measure 
(1.1.2009-31.12.2011)  
Commercial loan, where 
government pays 1.5%pt of 
the interest rate  
+ tax deductibility 

The KfW energy-efficient 
rehabilitation programme : long-
term, low interest loans for 
rehabilitation or refurbishment 
measures aimed at reducing 
energy consumption, or the 
acquisition of a newly 
rehabilitated or refurbished 
building. 

 

Government 
Investment 
programmes; 
Grants, 
Subsidies, 
Tax 
deductibility 

Some local and regional 
authorities pay different lump 
sum subsidies according to the 
investment implemented. 
Certain Investments also 
entitle households to income 
tax deductions. 

The KfW energy-efficient 
rehabilitation programme also 
offers grants for investment costs 
(up to 5% to 17% of investment 
costs, depending on the 
efficiency standard that is met). 
*Stromspar-Check: Electricity-
saving audit for low-income 
households - The target is to 
provide advice to 12,000 low-
income households at 59 
locations across Germany and 
install energy-saving devices in 
these households at no cost. 

Warm Front: publicly funded 
programme of energy efficiency 
advice and grants for insulation 
& heating measures. Eligibility 
rules. (being phased out) 
 

Compensation 
payments for 
energy costs 

Heating oil premium for 
households receiving welfare 
payments 

Heating expenditures of 
households receiving welfare 
payments are covered. 

Winter fuel payments, Cold 
weather payments 

Social tariffs Is a supplier obligation, level 
of the tariff is set at certain 
points in time at the cheapest 
market price at that moment. 
Is not necessarily the cheapest 
during the entire period. 

Quite limited, dependent on the 
energy provider. 

Different energy providers 
employ different eligibility and 
discount rules. 

Programmes 
targeted at 
social housing 

Renovation of the existing 
social housing stock is 
mentioned is the policy 
statements, yet the budgets 
are extremely limited. 

 Decent homes programme 
(until 2010): aim to provide a 
minimum standard of housing 
conditions for all social housing, 
including “a reasonable degree 
of thermal comfort” 

Programmes Obligation for all landlords to  Landlords Energy Saving 
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targeted at 
landlords & 
tenants 

have roof insulation by 2020 Allowance (LESA) is a deduction 
for income tax purposes when 
energy efficiency investments 
are made to properties. 

time, the loans schemes are implemented according to the common commercial logic, 

requiring a certain proof of financial credibility. The fuel poor are therefore unlikely to 

have made intensive use of it. 

Public funds allocation to energy efficiency in the form of subsidies, grants and income 

tax deductions are most present in Belgium. Many different authorities as well as 

suppliers provide financial incentives to decrease payback-times of energy efficiency 

improvements, making these an even more attractive investments in terms of rate of 

return. Again, energy poor households are expected to benefit less than proportional 

from these funds, as they often require considerable upfront investment, to which 

financially weaker households are generally not easily able. Similar considerations 

count for the grants included in the KfW-programme in Germany, where they make up 

a certain percentage of the total investment. 

Most explicit attention for affordable energy exists in United Kingdom, where fuel 

poverty is an issue with high public attention since more than a decade. Policy aiming to 

reduce the rates, can be targeted at each of the three main underlying causes: low 

income, high energy prices, and energy-inefficient dwellings. According to the 

budgetary analyses for the UK, the lion‟s share of the budget has been spent on 

compensation payments, such as the winter fuel payment and the cold weather payment, 

outstripping investment in energy efficiency improvements by three to one (Sunderland, 

2011). This type of energy poverty alleviation has been shown to be extremely 

inefficient, and its cost escalation poses a major risk to the government budget  in the 

future (Marden et al., 2011). Belgium and Germany also allocate fuel payments to 

welfare recipients, which also was identified by Rehdanz and Stoewhase (2007) to 

induce overconsumption, thus being a costly and inefficient measure, for both the 

environment and the government budget. 

Social tariffs are most regulated and used in Belgium, where it is a obligation to the 

energy provider to charge this tariff if one fulfills the eligibility conditions, although it 

has to be requested and proved by the customer, as it is not automatically granted 

(although some policy proposals go in this direction). The tariff is set at certain points in 

time, in accordance with the lowest price in the market at that moment. Each provider 

has then to deliver for this price to its social customers. However, as market prices are 

more volatile, there is no guarantee that the social tariff is eventually the theoretically 

cheapest option. 
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Only the UK has addressed thermal efficiency explicitly renovating the social housing 

stock. In Belgium, the social rental houses are among the least energy-efficient in the 

country, with more than halve of the homes lacking at least one of the three most crucial 

determinants of energy efficiency: roof insulation, double glazing and central heating. 

However, budget constraints and high demand for new social housing are prioritized 

over a thorough renovation of the existing social housing stock, while budgets for 

premiums and income tax deduction are still allowed to rise. 

Finally, there is no real policy strategy targeted at overcoming the barrier of split 

incentives in the private rental sector in any of the three countries. In Belgium, there is 

the (very weak) obligation for landlords to have installed roof insulation in rented 

accommodation by 2020. Demand for more regulation in this respect has been averted 

referring to the socially adverse impact of the resulting rise in rents. Landlords‟ 

investments qualify for the same premiums and income tax deductions that apply for 

investments in the own dwelling. In the UK, landlords can also deduct energy efficiency 

investments from income taxes. 

Policy Pathways 

Generalizing, three different approaches for environmental policy making can be 

identified, from which policy measures are drawn in the environmental policy domain.  

None of the three countries can be exclusively categorized in one of the three 

approaches, yet it provides a framework to distinguish between the different rationales 

behind the different policy measures in place. 

First, A purely environmental policy route, drawing on the principles of environmental 

economics, will particularly emphasize the role of correct (i.e. higher) prices, 

incorporating environmental and societal costs of harmful consumption, as the most 

efficient way of reaching the required equilibrium at lower energy consumption levels. 

As outlined in section 2, this policy strategy can be expected to have a clear regressive 

effect when evaluated from a micro-level perspective taking the diversity of the 

population into account with respect to their energy demand and policy responsiveness. 

Flanking or compensating measures can be installed to counteract the regressive effects, 

however, Dresner and Ekins (2006) conclude from various simulation exercises for the 

UK that compensation payments using revenue recycling of higher energy taxes cannot 

be designed in a administratively feasible way without leaving a substantial fraction of 

fuel poor households, most likely those in deepest fuel poverty, worse off. Moreover, 

financial constraints prevent fuel poor households from carrying out cost-effective 

investments improving their dwelling‟s energy efficiency, which could result in a 
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widening gap between the least- and the most well-off and a further polarisation of the 

correlation between poverty and housing quality, living conditions and heath. 

Second, a social policy approach to environmental policy making emerges as primarily 

directed at supporting vulnerable households with extra income in order to make the 

burden of the high housing costs they face more bearable, mitigating rising prices with 

social tariffs and compensation payments when extraordinary weather conditions occur. 

This policy approach is very expensive, and given the future expectations on energy 

prices, inherently unsustainable. It has been indispensable as a flanking measure of 

regressive first round effects of a price-based environmental policy strategy, however, 

in the long term, a third strategy will be much more efficient in combining social and 

environmental goals of the welfare state. 

A social-environmental policy route to the residential sector, that truly integrates social 

and environmental objectives, has the most potential of attaining ambitious climate 

policy goals while avoiding a socially adverse impact. Several policy options that exist 

already belong to this group. First and foremost, large investment programmes in 

dwellings‟ energy efficiency, disproportionally targeting vulnerable households who are 

not able to make upfront investments themselves, will prove the most sustainable option 

to drastically decrease the impact of a unavoidable and also necessary rise in energy 

prices on vulnerable households‟ budgets. Increased energy taxation has in this policy 

strategy certainly its role, to guarantee continued behavioural change. A progressive 

tariff structure would entail the right incentives for large energy consumers while 

relatively more protecting small users. However, progressive tariff structure is so distant 

from the current practice of energy pricing, that it will be hard to accommodate 

progressive energy pricing within a free energy market. An adjusted property taxation, 

where the burden is more strongly shifted to the energy performance of the dwelling, 

should induce landlords to install necessary thermal efficiency improvements at a 

significantly higher rate than is currently the case, while also additionally stimulating 

owner-occupier households to carry out cost-effective energy efficiency improvements 

as much as possible. Subsidies for these could be closer connected to real pay-back 

times, to decrease free-riding among households benefiting from subsidies while the 

implementation of the investment on itself is already highly cost-effective.  

5. Discussion & conclusion 

Environmental policy and social policy are inherently interrelated, as social and 

environmental inequalities are found to be mutually reinforcing. To achieve the urgent 

and drastic decrease of carbon emissions as put forward in the European climate 
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strategy, environmental policy will affect the population in many different ways. Our 

focus lies on the (financial) social effects from a micro level perspective, in one specific 

but very relevant domain: residential housing and associated energy use.  

Residential energy demand has a number of specific features, such as the fact that it is a 

derived demand, with an important role of the dynamic component to it. Technological 

developments made it a sector where the potential for energy saving is high, feasible 

and cost-effective. Increasing the relative price of energy is identified as a dominant 

European strategy to guide producers and consumers towards increased energy 

efficiency and lower energy use. Yet, the observed reality households do not 

automatically adopt the most energy-efficient option deviates from what economic 

theory would predict. Economic empirical literature has had relatively little attention for 

the social gradient at play in this observation. A number of studies point out that a 

population enormous heterogeneity with respect to energy demand is also manifested by 

a differential responsiveness to price signals. There is however too little research in this 

domain to draw strong conclusions on the direction of the distributional effects. 

Nevertheless, in the short run, a price-based policy strategy is bound to generate 

regressive effects, disproportionally charging the budget of low-income households, 

whose energy expenditures take up much higher shares of disposable income than 

higher up in the income distribution, thus also leading to increased energy poverty rates. 

This phenomenon has to do without a real definition in all European countries except 

the UK, yet receives increasing attention all over Europe. 

National policy measures, responsible for achieving the European climate targets by 

2020, have been designed to overcome barriers for higher energy efficiency while 

keeping housing costs affordable for households with less financial means. This delicate 

balancing act has been translated into policy measures with different emphases across 

the three European countries studied. Three broad rationales emerge from this exercise: 

a purely environmental approach assumes the price incentive to be most efficient in 

reaching the required equilibrium for a low-carbon society. A social policy approach to 

the problem of energy poverty is often conceived to take up the compensating role for 

socially adverse impacts of rising energy costs. We argue that this is unsustainable in 

the longer term. A social-ecological policy, which takes the population‟s heterogeneity 

into account, is found to be the most sustainable solution of reconciling policy goals in 

the environmental and the social domain: attaining ambitious climate policy goals while 

avoiding a socially adverse impact. 

Essentially, the new social risks that climate change poses (Gough et al., 2008), through 

the social consequences of a dangerous level of global warming, as well as through the 
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social challenges of the indispensable strong mitigation policy to avoid this, requires to 

think the role of social protection in this context through. When social protection is 

conceived as the mechanism that should compensate for socially negative impacts of 

other domains, the risk arises that social policy and climate policy, which will only 

become more important, will compete over future government funds. When social 

protection is defined as the driver for an inclusive society that invests in making 

vulnerable groups more resilient to negative impacts of environmental and climate 

policy, there are ways to reconcile the competing goals within the social and the 

environmental policy domain and make use of the synergies implied. Income 

redistribution remains fully part of this second definition of social protection. As can be 

derived from the research on differential household responsiveness, a more equitable 

income distribution entails a greater efficiency of incentive-based policy instruments: 

the less heterogeneous the population in terms of income, the more similar their 

responsiveness to policy changes, and the more efficient the policy measure. 

A great deal of further research is necessary to gain better insight in the differential 

responsiveness to price and policy changes across population groups. So far, it is 

impossible to identify relative importance of the many barriers to investment in energy 

efficiency. Especially relevant in this context is the extent to which credit constraints 

prevent low-income households to carry out cost-effective measures. Also, many 

innovative ideas to reduce energy consumption in the residential sector should be 

examined on their social effects, which are often not a priori clear. 
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