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Abstract 

Within the German welfare system, heating expenditures of recipients are in general fully 

covered by the government. This paper empirically tests for the hypothesis that households 

receiving welfare payments turn to over consumption of residential space heating. We use 

microdata from two different data sources to explore whether conditional heating 

expenditures of these households significantly differ from those of other households. Our 

empirical findings suggest that even when controlling for a range of other factors this is 

indeed the case as heating expenditures lie about 10 percent above those of other households. 

These results are fairly robust to sensitivity analyses. Our results imply that there is 

potential scope for cost savings if this policy is changed.  
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I. Introduction 

 

Within the European welfare states, households receiving social welfare payments 

account for a sizeable fraction of total households. In 2003, nearly 1.25 million 

German households, comprising 2.8 million single persons, received social welfare 

payments (Sozialhilfe). This is equivalent to 4 percent of the German population and 

more than 3 percent of all German households. With the recent social policy reform, 

cutting benefits for those being in long-term unemployment, these numbers increased 

dramatically and now exceed 4 million households. With respect to these numbers, it 

seems necessary to evaluate the institutional design of this particular welfare program 

in more detail. While benefits are means-tested, they basically consist of lump-sum 

payments for each household member as well as the costs of housing. Additionally, 

benefits do as well cover expenditures for heating as long as they are judged to be 

“reasonable”. This, however, is in sharp contrast to other countries. For instance, in 

France, under the minimum income allocation system (RMI), welfare recipients can 

claim additional housing benefits which depend on household characteristics, the rent 

and the location. In the UK, low income households can claim housing benefits, too. 

In the former case, heating costs are fully ignored, in the latter case households can 

apply for a warm front grant which covers a part of heating costs in form of a lump-

sum payment.  

 

Clearly, the German policy helps diminishing the problem of fuel poverty, as often 

discussed for the UK (see e.g. Sefton, 2002; Dresner and Ekins, 2006). On the other 

hand, it fails to create incentives to reduce heating consumption: Even though the 

term “reasonable” suggests that the coverage of heating costs is limited to a certain 

threshold, actual expenditures for heating are typically covered to one hundred 

percent.1 As a consequence, any policy that aims to reduce the consumption of 

residential space heating, e.g. with means of a tax on heating fuel, is less efficient for 

this specific group of households.  

 

                                                 
1 According to the Bundesagentur für Arbeit (2006), on average, only 85 percent of claimed heating 

costs were actually covered in 2006. For approximately one half of all households receiving social 

welfare payments, heating costs were fully covered. These relatively low numbers, however, are due to 

the fact that households often claim costs for hot water supply and other energy costs as heating costs. 

Instead, these costs have to be defrayed from the lump-sum payment.    
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Moreover, economic theory predicts that the missing cost liability of households 

receiving social welfare leads to an over consumption of heating compared to other 

households which have to pay heating costs by their own.2 This will be the case as 

long as more heating increases household utility, either through increased well-being 

at higher room temperatures, or, more indirectly, by a less elaborate temperature 

management.3 It is straightforward, from the perspective of the government, that 

such a policy, which covers the expenditures of households receiving welfare 

payments fully, is not desirable for at least two reasons. First, welfare expenditures 

for those receiving benefits are too high such that there is scope for potential savings. 

Second, with the quasi non-liability for heating expenditures, current welfare 

recipients are advantaged against other low income households, i.e. those households 

just above the income level that qualifies them for social welfare payments. In this 

respect, any welfare-to-work policy is more difficult in the German welfare system, as 

those leaving it and starting to work do not only loose utility from leisure but from 

over consumption of heating as well.  

 

While the theoretical argumentation is quite clear, to our knowledge no study so far 

has been conducted, that empirically tests for the hypothesis that heating costs 

among welfare recipients are higher than average heating costs and if so to what 

extend. This is the aim of the present study.  

 

Econometric analyses of residential energy demand including space heating are 

numerous. An extensive, if somewhat dated, overview is provided by Madlener 

(1996). The focus of most of these studies is on price and income elasticities to 

estimate changes in energy demand mainly based on aggregated data and for 

electricity. Studies using individual household-level data are relatively rare due to 

data availability. Most studies are for the US.  

 

Dubin and McFadden (1984) were among the first to investigate the choice of energy-

using equipment and energy use using micro-level data for the US. For Europe, most 

                                                 
2 In the context of in-kind versus cash transfer programs, Murray (1980a, 1980b) has already noted, 

that, e.g. public (subsidized) housing imposes about 50 percent more housing than households would 

choose otherwise. 
3 For instance, it can be assumed that regular airing, which has a positive effect on room temperature 

and heating expenditures, has some physical or psychological costs. If these costs can be avoided by 

higher heating consumption, household utility will increase.  
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of the studies were conducted for Norway (Halvorsen and Larsen, 2001; Nesbakken, 

1999; Vaage, 2000). Baker and Blundell (1991) applied data for the UK. Those 

studies are based on the so-called discrete/continuous modelling framework where the 

decisions concerning energy consumption are split into decisions relating to 

adjustments in technology and adjustments in the consumption of energy conditional 

on the available technology. As this approach requires large data sets another line of 

studies models conditional demand only (see eg. Baker et al., 1989; Wu et al. 2004). 

These studies include different sets of demographic and other socio-economic 

characteristics to explain differences in residential energy demand. The age of 

household members was found significant as well as the size of the household and the 

minority/majority household type (Poyer and Williams, 1993). In our analysis, we 

follow this latter approach.  

 

To our knowledge, there are only two other studies investigating expenditure for 

heating in Germany at the household level. Schuler et al. (2000) use 1988 data from 

the German income and expenditure survey (EVS) to examine the extent to which 

socio-economic variables can explain differences in households’ behaviour concerning 

space heating. The results are used to evaluate energy-efficiency factors from 

technical simulations. More recently, Rehdanz (2007) examined the determinants of 

household expenditures on space heating and hot water supply on more than 12,000 

households for the years 1998 and 2003 using data from the German socio-economic 

panel (SOEP). In her work, she distinguishes between different types of households, 

but excludes welfare recipients from the analysis. We base our current analysis on her 

previous findings by extending the household sample to those receiving welfare 

payments. The drawback is the small number of welfare recipients included in the 

data. To test whether this has an effect on the empirical results, we employ a second 

household sample, taken from the EVS of the year 2003. While this sample is more 

than three times larger than that from the SOEP, it includes less exploitable 

information on the household level. We formally test whether the estimated 

coefficients for welfare recipients are homogenous over the two different data sets as 

well as different model specifications.  

 

The remainder of the paper is organised as follows: the next section briefly describes 

the data and the differences between the two samples used. Section III presents and 

discusses the regression results for different model specifications. In the subsequent 
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section IV we then test for homogeneity among different model specifications and 

carry out a sensitivity analysis. Section V concludes with some policy implications.  

 

 

 

II. Data employed 

 

Our analysis is based on two microdata-sets from two different sources. The first data 

used in this study stems from the 2003 wave of the German socio-economic panel 

(SOEP) and includes information for about 10,966 households. In 1998 and 2003 this 

annually conducted survey comprises detailed information on household’s heating and 

hot water supply systems important for the conduct of an analysis on the 

determinants of household’s demand for energy. In order to take advantage of this 

information but also to compare the results to those obtained from the second 

dataset we consider the 2003 wave only. As we want to test whether there exist 

systematic differences between welfare recipients and other households concerning the 

expenditures on residential space heating, a sample including as many welfare 

recipients as possible is desirable. To do so, we employ a second data set which has 

the advantage of a much larger sample size. However, the drawback of this sample is 

that it does not include as detailed information on housing and heating 

characteristics as covered by the SOEP. The second dataset used in the study is 

based on the German income and expenditure survey (EVS). This household survey 

is conducted every five years by the German statistical office. With the most recent 

data available for the year 2003, this sample covers about 43,000 representative 

households. Compared to the 214 households receiving welfare in the SOEP, the 

number of 730 households included in the latter sample is markedly higher and 

guarantees that single outliers among welfare recipients do not bias our regression 

results.   

 

Apart from the information, whether a household receives social welfare payments, 

both samples include information about expenditure for space heating at the 

household level. These expenditures, measured per square meter of dwelling size, 

serve as the dependent variable in our analysis.4 Next to dwelling size, which acts as 

                                                 
4 Please note, that the definition of the expenditure variable slightly differs between the two samples: 

while the SOEP survey directly asks for monthly expenditure for space heating and hot water, the 
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an explanatory variable itself, our regression controls for a number of socio-economic 

characteristics which are available in both datasets. These include the household size; 

the number of children in the household; the net household income; the average age 

of the adult household members; and whether one or more household members are 

being officially registered as unemployed. Additional information is provided 

indicating owner occupied or rented accommodation and whether the household lives 

in the Western or the Eastern part of Germany. Our regression further controls for 

the type of heating system, the vintage class of the building and the size of the 

community where the household lives. While this latter information is available for 

both of the two datasets, the corresponding variables differ with respect to their 

exact definition and data classification.   

 

Additionally, within the SOEP sample, controls are also included for building 

characteristics including a property’s state of renovation, the type of property (flat, 

detached house etc), whether the house has central heating, a bath or shower, if it is 

a subsidized apartment, whether the property got a new heating system, new 

windows or other modernisation in the previous year, and in which federal state the 

household resides. As this data is extensively discussed in Rehdanz (2007), we abstain 

from a more detailed description here. Table 1 summarizes the definition of variables 

and the differences between the two samples used. 

 

Finally, both samples, the SOEP as well as the EVS, include a number of households 

which do not report expenditures on residential space heating or where these costs 

are already included in the rent.6 These households are excluded from our analysis. 

Also excluded are households with more than one source of heating system. This 

reduces the number of observations to 8,055 in the SOEP and 35,895 in the EVS 

sample.  

 

*** Table 1 about here *** 

 

 

                                                                                                                                                         
EVS asks for expenditure on different kinds of heating energy carriers. Total expenditures thus have to 

be computed from the raw data. 
6 These include, for example, households living in residential homes, student halls or hostels.  
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III. Empirical analysis 

 

Using ordinary least squares, the logarithm of monthly expenditures for space heating 

per square meter is regressed on a number of socio-economic, building and heating 

characteristics as described above.7 Table 2 presents regression results for six different 

model specifications. The first four specifications include observations drawn from the 

SOEP while the last two refer to results obtained using the EVS data. Separate 

regressions are presented for specifications including all observations and rented 

accommodation only. We do so for two reasons. First, owners are more likely to 

invest in energy-efficient construction, appliances or insulation, which will have 

effects on heating consumption. Second, within our two data samples, there are 

hardly any cases in which households receiving welfare payments have property. 

Restricting the analysis on rented accommodations may thus reduce unobserved 

heterogeneity which can not be controlled for with our OWNER variable. The 

difference between the first two specifications using the SOEP data and the next two 

is the number of control variables included. The second two specifications limit the 

number of variables to those available in the EVS. These specifications were chosen 

to allow for a better comparison between the results of the SOEP and the EVS data 

as well as to test the homogeneity of the estimated coefficients. The latter issue is 

discussed further in the next section. 

 

*** Table 2 about here *** 

 

The estimated coefficients for welfare recipients show a strong positively significant 

effect on expenditures for space heating even when controlling for a large number of 

other factors. This is independent of data used and model specification. The results 

indicate that heating expenditures generally lie about 10 percent above those of other 

households, with somewhat lower values for those regressions limited to rented 

accommodations.8 Even when we compare expenditures with those being officially 

registered as unemployed, which can be assumed to be a much better group for 

                                                 
7 Different transformations of the dependent variable were considered. The semi-logarithm model 

provided the most consistent results judging by tests for functional form. 
8 As the coefficients of the variable SOCIAL can be interpreted as semi-elasticities, the percentage to 

which heating costs differ can be derived by multiplication of the corresponding coefficient with the 

value of one hundred.  
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comparison than the average household, there are significant differences. Not only is 

the corresponding coefficient for these households statistically less significant (or not 

significant at all), with expenditures about 3 percent higher than that of other 

households, the effect is furthermore quite small. Fortunately, our modelling 

approach allows us to directly calculate the difference in expenditures for heating 

between welfare recipients and unemployed by subtracting the two coefficients from 

each other. While the maximum difference in expenditures between these two groups 

of households is about 8 percent, it is 6 percent on average for the different 

regressions presented in Table 2.  

 

Turning to the other variables included in the regressions, we find similar results to 

that reported by previous studies. In particular, our regression results resemble those 

of Rehdanz (2007). The negative sign for the variable SQM implies that heating 

expenditures increase below-average with dwelling size. Contrary, more household 

members,9 a higher average age of the adult household members as well as higher 

household income increase expenditures. The estimated coefficients for household 

income show an income elasticity ranging from 0.03 to 0.11 depending on the exact 

specification of the model. Other studies using different data and different model 

specifications found income elasticities ranging from –0.27 to 0.61 (Berkhout et al., 

2004). However, the majority of studies estimated income elasticities comparable to 

those presented above with values ranging between 0.01 and 0.17 (Baker et al. 1989; 

Bernard et al., 1989; Nesbakken, 1999 and Poyer and Williamsen, 1993). These 

studies are based on household energy consumption.  

 

While our two datasets provide consistent results for the above mentioned variables, 

there are also some variables for which results are not that clear and/or consistent. 

As already discussed at the beginning of this section, owners are assumed to be more 

likely to invest in energy efficiency enhancing technologies. Using the full SOEP data, 

this is confirmed by the statistical significant negative coefficient for the OWNER 

variable in column 1 of Table 2. For the EVS sample, in contrast, the corresponding 

coefficient is insignificant (compare fifth column of Table 2). Results obtained from a 

                                                 
9 The household size effect could have been removed by normalizing the dependent variable to 

population. However, this procedure would not lead to consistent results as most independent variables 

are measured at the level of the household or housing unit and cannot be transformed in per capita 

terms. 
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regression limited on those additional explanatory variables included in both datasets 

(column 3), however, show that this primarily stems from the exclusion of those 

variables explaining building characteristics. Similar effects can be found for the 

question whether households live in the Western or the Eastern part of Germany. 

While results for the full SOEP sample imply that this has no significant effect, the 

exclusion of additional explanatory variables leads to a significant negative coefficient 

for renters in East Germany. The most striking difference between the two datasets 

relates to children. Using SOEP data, results suggest that more children decrease 

expenditures for residential space heating. Using EVS data, we get the contrary 

result. Baker et. al. (1989) found a positive relationship between household energy 

consumption and the number of children, supporting the latter results.10 More recent 

studies for Norway found no significant relationship. Nesbakken (1999) included the 

number of children under the age of 16 years and Vaage (2000) included the number 

of young children in a household. To solve for this inconsistency, we tested different 

transformations of the CHILD variable. Reducing the size and the significance of the 

CHILD coefficients, these alternative specifications had only little impact on the 

opposing effects, neither did they change our general results.11  

 

Not displayed in Table 2 are the coefficients for the additional dummy variables 

included in the six regressions. Most of them are significant and suggest that there is, 

for example, a strong effect of the kind of heating system on household’s expenditures 

for heating. Properties built before 1980 are more expensive to heat than more 

recently built ones. This is especially true for properties built in the period after 

World War II. Also, as expected, expenditures are higher for houses than for flats, 

regardless of the size. The variables measuring the condition of the property have the 

expected sing indicating that better conditions include better insulation, energy-

efficient construction and appliances which reduces expenditures on heating. The 

interested reader is referred to Rehdanz (2007) where this is discussed in more detail. 

 

To summarize, regression results for the two different datasets are in general 

consistent and show the expected signs. In particular, they confirm the hypothesis 

that those households receiving social welfare payments have significantly higher 

expenditures on residential space heating when compared to other households. Even 

                                                 
10 Baker et al. (1989) included children younger than 5 years only.  
11 Results for this as for all other specifications discussed are available from the authors upon request. 
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when compared to households which are more comparable than the average 

household, these results persist.  

 

 

 

IV. Homogeneity of estimated coefficients and sensitivity analysis  

 

The results obtained from our different model specifications and datasets discussed in 

Section III indicate that the estimated coefficients describing the effect for welfare 

recipients on expenditures for space heating are similar in magnitude. In this section 

we now formally test the homogeneity of estimated coefficients. These tests involve 

the use of chi-squared statistic described in Hedges and Olkin (1985). Tables 3a and 

3b report the results for two test specifications; using the results of the specifications 

based on the SOEP sample (full and reduced); and using the results of the reduced 

SOEP and the EVS sample. The coefficients refer to those estimated for the welfare 

recipients included in Table 2 above.   

 

The test results indicate that the hypothesis of parameter homogeneity can not be 

rejected and the estimated coefficients are highly significant for all specifications. 

This is independent of the kind of model specification tested.12 

 

*** Tables 3a and 3b about here *** 

 

Apart from parameter homogeneity, we use limited sensitivity analyses to test the 

robustness of our results. The way we measured the presence of unemployment (if a 

member is being officially registered as unemployed), for example, is just one 

possibility of measuring the difference in expenditures for heating for those particular 

households. An alternative is to measure the share of household members being 

unemployed assuming that a higher share increases expenditures. Also, our definition 

of net household income including transfers might bear some problems in an analysis 

focusing on welfare recipients. To address this issue we reduced the net household 

income by social welfare payments. These alternative definitions of unemployment 

                                                 
12 Tests for parameter homogeneity among the estimated coefficients measuring if unemployment is 

present indicate that the parameters are homogenous, but the estimated coefficients are mostly 

insignificant. The results are not displayed. 
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and income as well as specifications omitting insignificant variables or measuring the 

presence of children in terms of age lead to basically the same results as the ones 

discussed above and are not displayed therefore.    

 

Finally, we attempt to reduce the heterogeneity between households receiving welfare 

benefits and those that do not. We restrict the analysis to welfare recipients and 

households where unemployment is present and exclude all the remaining 

observations. Table 4 displays the results for two different specifications using the 

EVS as well as the reduced SOEP sample. The estimated coefficients are very similar 

in size and have the same sign for most variables compared to those obtained from 

the total sample (see Table 2). Interestingly, the variable measuring the presence of 

children has the same negative sign for both samples, the SOEP as well as the EVS, 

but the estimated coefficient is not significant. A further test on parameter 

homogeneity revealed that the estimated coefficients for welfare recipients are 

homogenous and significant for the two specifications. The results are not displayed. 

 

*** Table 4 about here*** 

 

 

 

V. Conclusion 

 

The analysis presented in this paper started with the hypothesis that the legal 

provisions for social welfare recipients in Germany lead to an over consumption of 

residential space heating as heating expenditures are in general fully covered by the 

government. Using two different, representative, micro-datasets and controlling for a 

range of factors, we empirically found that expenditures of these particular 

households in 2003 were indeed significantly higher than those of the average 

household. This result is fairly robust to sensitivity analyses and provides a striking 

example on how restricted or lacking cost liability affects expenditures.  

 

Taken these results serious, the policy implications are straightforward. Switching 

from a full coverage of actual heating expenditures to lump-sum payments, perhaps 

orientated at the expenditures of the average household, will unambiguously reduce 

incentives for over consumption. This, in turn, has a positive effect on public funds as 
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well. Using information from the Bundesagentur für Arbeit (2006), total expenditures 

for heating among welfare recipients in Germany for the year 2005 can be expected to 

be roughly as high as two billion Euros.13 Applying our results to these numbers, with 

welfare recipients’ expenditures about 10 percent higher than those of the average 

household, nearly 200 million Euros could thus be saved per year. Even with lump-

sum payments equal to the average expenditures of comparable households, i.e. those 

being officially registered as unemployed, savings could sum up to approximately 100 

million Euros per year. Clearly, there is possibility that such a lump-sum payment 

may disregard the special needs of individual households leading to fuel poverty in 

some cases. To prevent this, practical solutions have to be found that allow for lump-

sum payments targeted for these specific households.        

 

As for most empirical studies, however, even though our results are robust to 

numerous model specifications and resemble the findings of other studies using 

different data and regions, they should be interpreted with due care. Neither do the 

variables included in our data samples give a totally complete picture of the 

households analysed, nor can our results, evaluated for the year 2003, unrestrictedly 

carried over for the years after 2004 as the recent policy reform involved some minor 

changes on the responsibility for reimbursements. With respect to the latter point, it 

would be interesting to evaluate heating expenditures for recent years. This should be 

possible in the near future with the availability of more recent waves of the German 

socio-economic panel. In our opinion further research on this topic is needed in order 

to control for the robustness of our findings over time. 

                                                 
13 Official statistics on government expenditures for heating within social welfare do not exist. For the 

period before 2003, as well as for recent years after the reformation of the social welfare system, 

published statistics only include the joint expenditures on accommodation and heating.        
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Table 1 

Definition of variables included in the regressions 

Variable by source Definition 

SOEP EVS  

EXP_SQ  Log of monthly expenditure for space heating and hot water per square meter 

 EXP_SQ Log of quarterly expenditure for heating energy (excl. electricity) per square meter 

SOCIAL SOCIAL Unity if household receives welfare payments, zero otherwise 

SQM SQM Log of dwelling size in square meter 

HHGR HHGR Log of household size 

CHILD CHILD Log of number of children in household 

INCOME INCOME Log of household net income 

AGE AGE Log of average age of adult household members 

OWNER OWNER Unity if property is owned, zero otherwise 

UNEMPL UNEMPL Unity if a household member is being officially registered as unemployed, zero 

otherwise 

EAST EAST Federal States belonging to Eastern Germany (Berlin is matched to the West 

German sample): unity or zero 

HEAT  Heating system (oil, gas, coal (including wood and briquette), electricity, solar, 

municipal heat distribution or else (i.e. liquid gas): unity or zero 

 HEAT Heating energy carrier (oil, gas, municipal heat distribution or else (i.e. coal, wood 

or briquette): unity or zero 

BUILT  Vintage class (before 1919, 1919–1948, 1949–1971, 1972–1980, 1981–1990, 1991 or 

later): unity or zero 

 BUILT Vintage class (before 1948, 1949-1990, 1991 or later): unity or zero 

GGK  Community size (less than 2000, 2000–20,000, 20,000–100,000, 100,000–500,000, 

more than 500,000 inhabitants): unity or zero 

 GGK Community size (less than 5000, 5000–20,000, 20,000–100,000, 100,000–500,000, 

more than 500,000 inhabitants): unity or zero 

RENOV  Condition of property (good, needs renovation, needs complete renovation, ready 

for demolition): unity or zero 

NEW  Modernisation in last year (new central heating, new windows or other): unity or 

zero 

TYPE  Building type (agricultural building, single or double house, terrace house, flat in 

building with 3 to 4 flats, flat in building with 5 to 8 flats, flat in building with 9 

or more flats, flat in high rise building or else): unity or zero 

C_HEAT  Unity if property has central heating, zero otherwise 

BATH  Unity if property has a bath or shower, zero otherwise 

COUNCIL  Unity if the property is a council house, zero otherwise 

STATE  Federal State (Schleswig-Holstein, Hamburg, Lower Saxony, Bremen, North 

Rhine-Westphalia, Hesse, Rhineland-Palatinate and Saarland, Baden-

Wuerttemberg, Bavaria, Berlin, Brandenburg, Mecklenburg Western-Pommerania, 

Saxony, Saxony-Anhalt, Thuringia): unity or zero 

Source: German socio-economic panel (SOEP)/ German income and expenditure survey (EVS). 
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Table 2 

Baseline Regression 

Dependent Variable = logarithm of heating expenditures per square meter 

Data Sample SOEP EVS 

Variable 
All 

coefficients 

Renter 

coefficient 

All 

coefficients 

Renter 

coefficient 

All 

coefficients 

Renter 

coefficient 

SOCIAL 0.097*** 0.072*** 0.093*** 0.075*** 0.115*** 0.076*** 

SQM -0.463*** -0.331*** -0.408*** -0.313*** -0.513*** -0.445*** 

HHGR 0.106*** 0.086*** 0.100*** 0.0786*** 0.141*** 0.134*** 

CHILD -0.076*** -0.043 -0.076*** -0.045* 0.022 0.058*** 

INCOME 0.060*** 0.031* 0.070*** 0.049*** 0.114*** 0.074*** 

AGE 0.121*** 0.073*** 0.124*** 0.072*** 0.156*** 0.112*** 

OWNER -0.098*** - -0.011 - -0.003 - 

UNEMPL 0.027* 0.019 0.026* 0.014 0.035** 0.045*** 

EAST 0.013 -0.050 0.010 -0.028* 0.023* -0.037*** 

HEAT yes yes yes yes yes yes 
BUILT yes yes yes yes yes yes 
GGK yes yes yes yes yes yes 

RENOV yes yes no no no no 

NEW yes yes no no no no 

TYPE yes yes no no no no 

C_HEAT yes yes no no no no 

BATH yes yes no no no no 

COUNCIL yes yes no no no no 

STATE yes yes no no no no 

No. of observations 8 055 3 938 8 055 3 938 35 895 17 165 

Adjusted R-Squared  0.166 0.086 0.125 0.063 0.176 0.079 

Source: Own calculations.  

Significance at 1%, 5% and 10% is indicated by ***, ** and * respectively. 

Dummy variable included in the regression = yes; Dummy variable not included in the regression = no. 

Constant term included in all regressions.    
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Table 3a  

Parameter homogeneity among coefficients using the SOEP model specifications 

 Coefficient welfare recipients 

 All Renter 

SOEP 2003 0.097*** 0.072*** 

SOEP 2003 (reduced) 0.093*** 0.075*** 
   

Parameter Homogeneity Test χ(1) = 0.026 χ(1) = 0.001 

Variance Weighted Estimate 0.094*** 0.072*** 

Source: Own calculations.  

Significance at 1%, 5% and 10% is indicated by ***, ** and * respectively. 

 
 
 
Table 3b 

Parameter homogeneity among coefficients using the reduced SOEP and the EVS 

specifications 

 Coefficient welfare recipients 

 All Renter 

SOEP 2003 (reduced) 0.093*** 0.075*** 

EVS 2003 0.115*** 0.076*** 
   

Parameter Homogeneity Test χ(1) = 0.006 χ(1) = 0.000 

Variance Weighted Estimate 0.091*** 0.073*** 

Source: Own calculations.  

Significance at 1%, 5% and 10% is indicated by ***, ** and * respectively. 
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Table 4 
Sensitivity analysis 

Data Sample 

SOEP reduced 

Only unemployed and 

welfare recipients 

EVS 

Only unemployed and 

welfare recipients 

Variable 
All 

coefficients 

Renter 

coefficient 

All 

coefficients 

Renter 

coefficient 

SOCIAL 0.075** 0.083** 0.068** 0.048(*) 

SQM -0.391*** -0.265*** -0.561*** -0.447*** 

HHGR 0.118*** 0.038 0.168*** 0.218*** 

CHILD -0.016 -0.016 -0.024 -0.046 

INCOME 0.039 0.064 0.146*** 0.062* 

AGE 0.103** 0.033 0.126*** 0.111*** 

OWNER 0.01 - -0.040 - 

EAST 0.054* 0.005 0.027 -0.014 

HEAT yes yes yes yes 

BUILT yes yes yes yes 

GGK yes yes yes yes 

RENOV no no no no 

NEW no no no no 

TYPE no no no no 

C_HEAT no no no no 

BATH no no no no 

COUNCIL no no no no 

STATE no no no no 

No. of observations 1 289 812 3 733 2 470 

Adjusted R-Squared  0.111 0.051 0.139 0.057 

Source: Own calculations.  

Significance at 1%, 5% and 10% is indicated by ***, ** and * respectively. 

(*) Significant at the level of 12%. 

Dummy variable included in the regression = yes; Dummy variable not included in the regression = no. 

Constant term included in all regressions.    
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