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Abstract. The article concerns the share of expenditure on food and energy in the total 
spending of Polish households in 2021. The main objective of the study is to find out which 
socio-economic characteristics of Polish households determine how big the share of 
expenditure on food and energy in households’ total spending is, as well as to examine how 
energy poverty affects this expenditure. Tobit models estimated using the maximum 
likelihood method were used in the empirical study. The estimation results indicate that the 
household size and type, disposable income, extent of energy poverty, and being a retiree, 
a pensioner or a farmer is correlated with how big the share of expenditure on food and 
energy in a household’s total expenditure is. 
Keywords: energy poverty, household budgets, Tobit model, share of expenditure on food and 
energy 
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1. Introduction 

The study of the socio-economic determinants of the share of food and energy 
expenditure in household budgets in Poland is a significant contribution to the 
literature on quality of life, consumption levels and energy poverty. Expenditure on 
food and energy reflects basic human needs, and its level directly impacts the 
physical and mental wellbeing of society. Previous research showed that the share of 
expenditure on food and energy is dependent on various factors, including the 
household size, disposable income, location (class), household composition and even 
belonging to specific social groups. 
 In the literature on energy poverty, studies analysing the impact of energy costs 
on quality of life and limitations on access to essential energy services are of 
particular importance (Bouzarovski, 2014). Researchers also identify energy-poor 
households facing the ‘heat or eat’ dilemma. This term, frequently used in research, 
refers to a situation where a family, due to limited financial resources, is forced to 
make difficult choices between heating their home and buying food. In the United 
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Kingdom for example, certain organizations provide free heating services to those in 
need, including older people and people with disabilities (Champagne et al., 2023). 
 The innovativeness of this study lies in the fact that it combines the analysis of the 
share of food and energy expenditure in the total spending of households with that 
of energy poverty. This allows a better understanding which households are most 
vulnerable to energy poverty and how the share of their food and energy expenditure 
in their total spending is shaped. Understanding how energy poverty affects the 
share of this expenditure can provide valuable insights for policy-makers in 
formulating strategies to combat energy poverty. 
 This topic was chosen for our research partly due to the aggravating issue of 
energy poverty in the face of global crises, such as the COVID-19 pandemic and 
rising energy commodity prices. The inability to satisfy basic needs, such as food, 
heating and electricity, directly affects the wellbeing of society. High food prices 
might lead to malnutrition, while rising energy costs might limit a household’s 
access to heating and electricity, impacting the health and quality of life of its 
members. Previous research focused predominantly on analysing expenditure on 
food and energy, but few studies so far have examined the impact of energy poverty 
on the structure of this expenditure. 
 The aim of this study is to determine which socio-economic characteristics of 
Polish households have a significant influence on how big the share of food and 
energy spending in their total expenditure is. As mentioned before, this research 
brings a new perspective to the existing literature by combining the analysis of 
expenditure on food and energy with the problem of energy poverty. To achieve this 
goal, Tobit models estimated by means of the maximum likelihood method were 
applied. 
 The results of the study provide valuable insights that can help to develop 
solutions to counteract energy poverty and shape effective state policy in this respect. 
Our research also contributes to the better understanding of the relationships 
between energy poverty and socio-economic factors, which is crucial for creating 
policies aimed at sustainable development and improving the wellbeing of societies. 

2. Literature review 

When analysing choices of food and decisions regarding consumption, it is essential 
to consider the demographic factors (household size) as well as the psychological 
(lifestyle), economic (disposable income), social, cultural and globalisation-related 
ones (Kostakis, 2014). Research findings (Hanus, 2018) have shown that the latter, 
i.e. the impact of globalisation on consumers’ eating habits, is reflected in behaviors 
such as purchasing food products in supermarkets and seeking convenience and ease in 
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food consumption. New consumer preference trends, partly driven by the globalisation, 
have forced producers to develop innovative and personalised products to meet 
diverse consumer needs. 
 Analysing external factors, certain correlations between food expenditure and 
household income can be observed (Zani et al., 2019). According to Engel’s law, as 
income increases, the percentage of food expenditure in a household’s total spending 
decreases (Sekhampu, 2012). It is also shown that the higher the level of education of 
household members, the more balanced diet in this household is. Such families tend 
to spend relatively much on varied types of food products (Maniriho et al., 2021). 
Another important factor is the household’s size – as the number of members 
increases, so does the percentage of income spent on food (García & Grande, 2010). 
 In the literature, household consumption expenditure is also analysed according 
to the classification of location (Borowska et al., 2020; Grzega, 2015, 2022). The 
presented results indicate that the share of food expenditure in the overall 
expenditure structure is larger among households in rural areas than those in cities. 
As regards expenditure on housing and energy, on the other hand, rural households 
overall spend less than households in cities. 
 The household composition is also mentioned in the literature as a determinant of 
the share of food expenditure in the total spending of a household (Grzega, 2015). 
Such studies show that couples without children devote a smaller share of their 
budgets to food than both couples with children and single parents with dependents. 
 Other studies highlight the significance of the socio-economic status of a household 
in the context of expenditure on food and energy (Utzig, 2016). The research shows 
that households of people in employment devote a smaller share of their budgets to 
food than households of farmers and pensioners. However, households of pensioners 
spend proportionally more on housing and energy than people in employment and 
farmers. 
 Apart from the above-mentioned factors, certain relationships between food 
expenditure and age can be observed. As the age of the household members 
increases, so does the level of food expenditure (Turczak & Zwiech, 2014). However, 
a significant change in the overall structure of food expenditure occurred due to the 
introduction of the ‘Family 500+’ benefit. This influx of income translated into 
households’ higher spending on food products, particularly in the case of the rural 
ones (Wiśniewska, 2017). 
 Energy poverty is also significant in the context of household expenditure, and it has 
gained importance in recent years in the economic and social research. Relevant 
literature indicates, as mentioned before, that energy-poor households often face 
difficult choices between paying energy bills and buying food (Bouzarowski, 2014). 
Research shows that energy poverty impacts the overall level of household expenditure 
(Thomson et al., 2017). 



K. KŁOPECKA    The share of expenditure on food and energy in total spending of Polish... 23 

 

 

 A study of household budgets in Poland showed that in 2022, expenditure on food 
and non-alcoholic beverages had the largest share in the expenditure structure of Polish 
households, amounting to as much as 26.7%. The level of this expenditure depends on 
which social group (farmers, pensioners, employed people or the self-employed) the 
members of a household belong to (Główny Urząd Statystyczny, 2023). 
 The above literature review clearly shows that important determinants affecting the 
share of households’ spending on food and energy are: the age of household members, 
the size of the household, the level of education of household members, disposable 
income of the household, the composition of the household, the socio-economic group 
the household members belong to, the location of the household, and the occurrence 
or not of energy poverty. 

3. Energy poverty 

3.1. Definition 

Since 2022, Poland has had a legal definition of energy poverty. It was introduced by 
the Announcement of the Speaker of the Sejm of 19th May 2022 on the publication 
of the consolidated text of the Energy Act (Journal of Laws from 21st December 
2022, Item 1385): 
 Article 5gb. [Energy Poverty]. 
‘1. Energy poverty means a situation where a household run by one person or by 

several people jointly in an independent residential unit or a single-family 
residential building, where no business activity is conducted, cannot ensure the 
sufficient level of heating, cooling or electricity for powering appliances and 
lighting, and where the household cumulatively meets the following conditions: 
• has a relatively low income; 
• its energy-related expenditure is relatively high; 
• the building where the household is located is of low energy efficiency. 

2. The criteria for energy poverty qualifying for energy poverty reduction programs 
are specified by each programme that introduces energy poverty reduction 
instruments’. 

 The above definition means that a household is considered energy-poor and 
qualifies for social programmes only if all the above conditions are met. 
 Clarifying these three measures is not an easy task, especially since data for such 
categories are not collected in Poland. Therefore, it is impossible to apply the 
definition of energy poverty to data published by state institutions. In such cases, other 
measures must be used. One of them is a ‘subjective assessment’ of a household 
(Śmiech et al., 2023). 
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3.2. Subjective assessment 

To identify energy-poor households, three questions were asked to respondents 
during the survey: 
1. In your opinion, is the house you live in sufficiently warm in winter; 
2. How do you rate the timeliness of paying housing costs (rent, utility costs, 

including gas and electricity, etc.) by your household; 
3. Which of the following statements best describes the way money is managed by 

your household. 
 The first question enabled respondents to either confirm or deny the condition. 
A negative response classifies the household as energy-poor. In the second question, 
the responses ‘Rather badly/Badly’ indicate energy poverty, while ‘Well/Rather 
well/Average, neither well nor badly’ indicate its absence. Two of the responses to the 
last question, namely ‘We have to manage very frugally on a daily basis/We do not 
even have enough for basic needs’, classify the household as energy-poor. In contrast, 
the remaining statements ‘We can afford some luxuries/We can afford many things 
without special saving/We have enough for daily needs but must save for larger 
purchases’ do not indicate energy poverty. 
 The results and distributions of responses to individual questions are presented in 
Table 1. 
 
Table 1. Distribution of responses to the questions in our survey 

Energy poverty Absence of energy poverty 

3.29%a 96.71%a 
0.84%b 99.16%b 

16.90%c 83.10%c 

a Distribution of responses to the question: ‘In your opinion, is the house you live in sufficiently warm in 
winter?’ 
b Distribution of responses to the question: ‘How do you rate the timeliness of paying housing costs (rent, 
utility costs, including gas and electricity, etc.) by your household?’ 
c Distribution of responses to the question: ‘Which of the following statements best describes the way 
money is managed in your household?’ 
Source: author’s work based on data from the Household Budget Survey 2021. 

4. Data overview and methodology 

4.1. Data 

The dataset used in the analysis comes from a study focusing on household budgets 
in 2021 conducted by Statistics Poland. This study serves as a crucial source of 
information on the level and structure of expenditure and income of individual 
households, the consumption of basic food items, housing conditions, and subjective 
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assessment of the material condition. Furthermore, the dataset provides information 
on the household’s classification in terms of location, belonging to a particular socio-
economic group, and composition. 
 Numerous studies have shown that the share of expenditure on food and energy 
in a household’s overall spending is influenced by the above-mentioned factors. 
Additionally, we took into account a variable describing energy poverty, which also 
significantly impacts the spending structure of households. The variables used in the 
analysis are presented in Table 2. 
 
Table 2. Variables used in the study with descriptions 

Variable Description 

X1 Number of individuals in a household 
X2 Disposable household income 
X3 Subjective energy poverty 
X4 Location (class) 
X5 Socio-economic group 
X6 Household composition 
X7 Share of food expenditure in total expenditure 
X8 Share of energy expenditure in total expenditure 
X9 Share of expenditure on food and energy in total expenditure 

Source: author’s work based on data from the Household Budget Survey 2021. 

 
 Table 3 presents the basic descriptive statistics for five variables: the number of 
people in a household, disposable income, the share of food expenditure, the share of 
energy expenditure, and the share of combined food and energy expenditure in the 
household’s total expenditure. The average number of people in a household was 
three. The median was two, meaning that half of the observations in the study fell 
below this value, and the other half were above it. The study comprised of single-
person households and large families (up to 12 members) as well. 
 The average disposable income was 5,637.63 PLN, and the median was 4,751.85 PLN. 
The lowest income was negative (-48,000.00 PLN), while the highest amounted 
to 209,648.90 PLN. Such discrepancies in the minimum and maximum values 
resulted, among other things, from the specific nature of agricultural work, where 
farmers can earn high incomes in certain months and incur losses in other. 
 The average share of food expenditure in a household’s total expenditure was 28%, 
which turned out to be very close to the value reported by Statistics Poland for 2022 
(26.7%). This may be due to relatively stable consumption trends in households. The 
minimum values were 0, and the maximum 1. This distribution justifies the use of the 
Tobit model later on, because it accounts for limitations in dependent variables, whose 
specificity could distort classical regression models. 
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Table 3. Descriptive statistics of five quantitative variables 

Variable Minimum First quartile Median Average Third 
quartile Maximum 

Household size 1.00 2.00 2.00 3.00 3.00 12.00 

Disposable income –48000.00 2850.00 4751.85 5637.63 7200.00 209648.90 

Share of food expendi- 
ture in total expenditure 0.00 0.19 0.27 0.28 0.36 1.00 

Share of energy expendi- 
ture in total expenditure 0.00 0.06 0,09 0.11 0.15 0.75 

Share of combined food 
and energy expenditure 
in total expenditure 0.00 0.28 0.39 0.40 0.51 1.00 

Source: author’s work based on data from the Household Budget Survey 2021. 

 
 For a deeper analysis of qualitative variables, including 𝑋𝑋3 (subjective energy 
poverty), 𝑋𝑋4 (location), 𝑋𝑋5 (socio-economic group), and 𝑋𝑋6 (household 
composition), the frequencies of all households participating in the study were 
calculated and presented in charts based on each variable. 
 Figure 1 illustrates, among other things, the number of households in specific 
types of locations. There are the following categories of towns and cities: small towns 
with up to 20,000 inhabitants, medium-sized towns ranging between 21,000 and 
99,000 inhabitants as well as between 100,000 and 500,000 inhabitants, and large 
urban agglomerations with populations exceeding 500,000. Most respondents lived 
in urban areas (9,270 households), while about 3,000 fewer resided in rural areas 
(5,877 households). 
 Figure 1 also shows the number of energy-poor and non-energy-poor households. 
The criteria for belonging to either group are based on the aforementioned 
subjective material assessment of individual households. The vast majority of 
respondents did not fall into the energy-poor category. Only about 17% of 
households rated themselves as energy-poor. 
 When analysing socio-economic groups, it can be seen that the largest group 
consists of members of ‘other households’, which are the households of people in 
employment, the self-employed, and people relying on non-earned income sources. 
The second largest group are the households of retirees and pensioners, and the 
smallest group consists of households of farmers. 
 In terms of household composition, the largest group as well is called ‘other 
households’. This category consists of single individuals with dependent children 
and single-person households. Meanwhile, the number of couples without children 
is slightly larger than that of couples with children. 
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Figure 1. The number of all households participating in the study 

 
Source: author’s work based on data from the Household Budget Survey 2021. 

 
 Figure 2 illustrates the level of spending on food and energy of Polish households. 
From the second income quintile onwards, i.e. as the income quintile increases, the 
share of spending on food and energy in the total expenditure decreases. This suggests 
that wealthier families allocate a smaller percentage of their budget to basic needs, and 
a larger percentage to entertainment, travel, or savings. 
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Figure 2. The share of spending on food and energy in total expenditure by income quintile 

 
Source: author’s work based on data from the Household Budget Survey 2021. 

4.2. Tobit model 

Variables limited in their range often appear in statistical research. Examples include 
truncated, censored or binary variables. The appropriate tool for describing these is 
the Tobit model (Maddala, 1983). The standard Tobit model for a discrete-
continuous variable 𝑦𝑦𝑖𝑖 can take the form of (Tobin, 1958): 

 

 �
𝑦𝑦𝑖𝑖∗ 𝑖𝑖𝑖𝑖 𝑦𝑦𝑖𝑖∗ > 𝛾𝛾 
 0 𝑖𝑖𝑖𝑖 𝑦𝑦𝑖𝑖∗ ≤ 𝛾𝛾 , (1a) 

 
 𝑦𝑦𝑖𝑖∗ = 𝛼𝛼 + 𝑋𝑋𝑖𝑖𝛽𝛽 + 𝜀𝜀𝑖𝑖 , (1b) 

 
where 𝑦𝑦𝑖𝑖∗ is a latent response variable, 𝛾𝛾 is a nonstochastic constant, 𝛽𝛽 is a vector of 
parameters for this model, and 𝑋𝑋𝑖𝑖  is a vector of explanatory variables, 𝜀𝜀𝑖𝑖~𝑁𝑁(0,𝜎𝜎2). 
 
 When analysing economic data, the value of γ is often unobservable. It is then 
assumed to be 0 (Carson & Sun, 2007). The Tobit model then takes the form: 
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 �
𝑦𝑦𝑖𝑖∗ 𝑖𝑖𝑖𝑖 𝑦𝑦𝑖𝑖∗ > 0 
 0 𝑖𝑖𝑖𝑖 𝑦𝑦𝑖𝑖∗ ≤ 0 , (2a) 

 
 𝑦𝑦𝑖𝑖∗ = 𝛼𝛼 + 𝑋𝑋𝑖𝑖𝛽𝛽. (2b) 

 
 In the literature, the Tobit model and its generalisations are usually considered 
under the assumption of a normal distribution for the error term 𝜀𝜀𝑡𝑡 (Jeong & Jeong, 
2015). In this case, the maximum likelihood estimation (MLE) method is natural for 
estimating this model, as it ensures the asymptotic normality of the parameter 
estimates. 
 The assumption of a normal distribution for the error term 𝜀𝜀𝑡𝑡 was not met, 
despite numerous attempts to transform the model. This could also be attributed to 
the sample size (15,147 observations). As a result, we can say that the model’s 
efficiency is slightly reduced. 

5. Empirical results 

5.1. Tobit model 

To understand which factors influence the share of expenditure on food and energy 
in the total expenditure of Polish households, Tobit models were estimated. 
Identifying the determinants of the share of food and energy expenditure in the total 
expenditure is an important element of studying household consumption 
behaviours. This is particularly significant in the context of the current shocks on 
energy commodity markets. Additionally, it is possible to identify households 
struggling with the ‘heat or eat’ dilemma. The obtained results can thus help guide 
social and economic policies addressing the most vulnerable households and 
minimise the risk poverty will spread and deepen among Polish families. 
 To estimate the Tobit models, six characteristics of Polish households were used: 
the number of household members, the logarithm of disposable income, location, 
belonging to a particular socio-economic group, household composition and the 
occurrence or not of energy poverty. Three exogenous variables were used, namely 
the share of food expenditure, the share of energy expenditure, and the share of 
combined food and energy expenditure in the total expenditure. Thus, three 
different Tobit models were estimated and compared. 
 During the analysis of qualitative variables, reference values were chosen as 
benchmarks for interpreting the results. These were: socio-economic group – others, 
location – rural area, household composition – others, and energy poverty – none. 
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Table 4. Estimated parameters of Tobit models for three exogenous variables 

Description 

Exogenous variablea 

Share of food 
expenditure 

Share of energy 
expenditure 

Share of combined 
food and energy 

expenditure 

Intercept 0.650*** 0.218** 0.870*** 
Number of household members 0.016*** –0.001* 0.015*** 
The logarithm of disposable income –0.046*** –0.012*** –0.058*** 
Energy poverty 0.007** 0.014*** 0.021*** 
Location (size) –0.039*** –0.008*** –0.048*** 
Farmers –0.074*** –0.027*** –0.100*** 
Pensioners 0.021*** 0.026*** 0.046*** 
Married couples without children 0.014*** –0.005*** 0.009*** 
Married couples with children –0.018*** –0.021*** –0.039*** 

a *** – significance at a 1% level, ** – significance at a 5% level, * – significance at a 10% level. 
Source: summary of the results generated in the Gretl. 

 
 The analysis of the first variable shows that as the number of household members 
increases by one, the predicted share of food expenditure and the combined food 
and energy expenditure increases by 0.016 and 0.015, respectively. This result is also 
confirmed by the literature (see García & Grande, 2010). On the other hand, the 
share of energy expenditure in the total expenditure decreases by 0.001. This result is 
intuitive, because energy expenditure is divided among the household members, 
so the more people in a household, the smaller the percentage burden. 
 The logarithm of disposable household income can be described as a reducing 
factor across all the models. As income increases, the predicted values of the three 
dependent variables decrease. This was also confirmed in section 4.1, where the 
share of food and energy expenditure in the total expenditure was changing across 
income quintiles. The interpretation of Figure 2 is analogous to the obtained 
parameter estimates. This result is consistent with Engel’s law, as described in other 
studies (Sekhampu, 2012). 
 The variable related to energy poverty has a different interpretation. The 
predicted values of the three dependent variables are higher for households affected 
by energy poverty than for households not suffering from it. This interpretation is 
consistent with the literature review. Households experiencing energy poverty are 
typically classified as low-income households, which is why their shares of food 
expenditure, energy expenditure, and combined food and energy expenditure in the 
household’s total spending are relatively high. 
 Analysing the next variable, we can observe that the predicted shares of food 
expenditure, energy expenditure, and the combined food and energy expenditure in the 
total spending of households in cities are lower by 0.039, 0.008, and 0.048, respectively, 
than those of households in rural areas. This may be due to the fact that urban residents 
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are generally wealthier, and thus allocate a part of their resources to other needs. 
Additionally, they may have different consumption preferences, such as eating out 
more frequently, which leads to doing less food shopping. The results of other studies 
(Borowska et al., 2020) also showed that food expenditure of urban households is 
proportionally lower than that of rural households. 
 As regards farmer households, there is a similar trend. The predicted values of the 
three above-mentioned shares of expenditure in farmer households’ total 
expenditure are lower by 0.074, 0.027, and 0.100 than those of other social groups 
(people in employment, the self-employed, and those whose income comes from 
non-labor sources). This is likely due to the fact that farmers often use their own 
food products and may allocate their financial resources to household needs other 
than food. 
 In contrast, the estimated parameters for the variable that describes belonging to 
the social group of pensioners and retirees differ from those for the variable that 
describes belonging to the group of farmers. The predicted shares of food 
expenditure, energy expenditure, and the combined food and energy expenditure in 
a pensioner or retiree household’s total spending are higher than in the case of other 
social groups. This is also confirmed by Utzig (2016). 
 The predicted values of the first dependent variable are higher for couples without 
children by 0.014, and the predicted values of the second dependent variable are 
lower by 0.005 than those for single-person households and single parents with 
children. This may be due to the fact that couples without children travel more 
frequently than single people, and thus consume less energy. On the other hand, 
higher shares of food expenditure in the total spending of couples without children 
may result from the fact they have a smaller need to save, therefore feel less restricted 
in food shopping. 
 The predicted shares of food, energy, and combined food and energy expenditure 
in the total spending of married couples with children are lower by 0.018, 0.021, and 
0.039, respectively, than those of single-person households and single parents with 
children. The surveyed married couples are relatively wealthy, so this result is not 
surprising. It might also be related to Poland’s social policy, which provides cash 
benefits to families with children. This finding is also consistent with the literature 
(Grzega, 2015). 
 Most of the estimated parameters indicate that the study is reliable, as the 
obtained results and interpretations are similar to what earlier research showed, and 
they might to some extent be verified by life experience and common sense. 
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5.2. Tobit model with interactions 

For a more detailed analysis of Polish energy-poor households, several Tobit models 
with interactions were estimated. The same explanatory and exogenous variables 
were used as in the previous model (Table 4). The reference values remained 
unchanged. The variables describing the logarithm of disposable income and the 
number of persons in the household are included in each model. Other models are 
based on the characteristics of the location (class), belonging to a particular social 
group and household composition. The last three models include all the above 
factors and their interactions with the variable describing energy poverty. 
 The estimated parameters of the first three Tobit models with interactions are 
presented in Table 5. Energy-poor households in cities incur proportionally lower 
expenditure on food and food and energy combined, but higher expenditure 
on energy alone than families living in rural areas. This is a slightly surprising 
result. One would expect that there are more houses in rural areas and more blocks 
of flats in cities, which seem to incur lower energy costs, but the opposite is true. 
Inhabitants of urban areas often live in blocks of flats, which involves fixed 
expenses on energy and a limited capability for energy-saving solutions. In contrast, 
households in rural areas can reduce energy costs by using solid fuels, such as wood 
for heating. This situation is described by the term ‘hidden energy poverty’, which 
refers to extremely low share of energy expenditure in a household’s total spending 
(Eisfeld & Seebauer, 2022). 
 
Table 5. The estimated parameters of Tobit models with interactions for household location 

for three exogenous variables 

Description 

Exogenous variablea 

Share of food 
expenditure 

Share of energy 
expenditure 

Share of combined 
food and energy 

expenditure 

Intercept 0.668*** 0.265*** 0.934*** 
Number of household members 0.008*** –0.008*** –0.001 
The logarithm of disposable income –0.030*** –0.015*** –0.061*** 
Energy poverty 0.027*** 0.011*** 0.038*** 
Location (size) –0.030*** –0.010*** –0.041*** 
Energy poverty*Location (size) –0.030*** 0.013*** –0.017** 

a As in Table 4. 
Source: summary of the results generated in the Gretl. 

 
 Table 6 presents the parameter estimates for the Tobit model with interactions for 
variables related to the social group the members of the household belong to. The 
share of expenditure on food and the share of the combined expenditure on food 
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and energy in the total spending of energy-poor households of retirees and 
pensioners are lower than those of other social groups. In contrast, the occurrence of 
energy poverty among farmers increases their predicted shares of food expenditure 
in the total spending, at the same time decreasing their predicted share of energy 
expenditure in the total spending (compared to other social groups). This observed 
lower energy expenditure may result, as mentioned before, from using the available 
solid fuels (e.g. wood) to heat their households, in order to minimise their energy 
costs. 
 
Table 6. The estimated parameters of Tobit models with interactions for socio-economic group 

for three exogenous variables 

Description 

Exogenous variablea 

Share of food 
expenditure 

Share of energy 
expenditure 

Share of combined 
food and energy 

expenditure 

Intercept 0.624*** 0.215*** 0.841*** 
Number of household members 0.017*** –0.003*** 0.014*** 
The logarithm of disposable income –0.047*** –0.013*** –0.060*** 
Energy poverty 0.012*** 0.017*** 0.030*** 
Farmers –0.056*** –0.016*** –0.071*** 
Pensioners 0.030*** 0.029*** 0.059*** 
Energy poverty*Farmers 0.043*** –0.026** 0.016 
Energy poverty*Pensioners –0.012** –0.001 –0.013** 

a As in Table 4. 
Source: summary of the results generated in the Gretl. 

 
 Table 7 presents the estimated parameters of Tobit models with interactions for 
the composition of a household and energy poverty. In this case, the estimated 
parameters with interactions turned out to be statistically insignificant, which means 
that the impact of these variables on the share in expenditure cannot be fully 
confirmed in the studied sample. Nevertheless, if we were to interpret the results 
despite the lack of statistical significance, we would be able to observe that 
households of married couples with children who experience energy poverty had 
lower predicted shares of energy and food expenditure in their total spending than 
single-person households or single parents with dependent children. This may be 
related to the effect of scale, i.e. decreasing unit costs as the number of household 
members increases, and sharing costs (if both parents are employed). 
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Table 7. The estimated parameters of Tobit models with interactions for household 
composition for the three exogenous variables 

Description 
Exogenous variablea 

Share of food 
expenditure 

Share of energy 
expenditure 

Share of food and 
energy expenditure 

Intercept 0.668*** 0.257*** 0.927*** 
Number of household members 0.017*** –0.003*** 0.015*** 
The logarithm of disposable income –0.051*** –0.016*** –0.067*** 
Energy poverty 0.010*** 0.019*** 0.030*** 
Married couples without children 0.019*** –0.000 0.020** 
Married couples with children –0.025*** –0.026*** –0.050*** 
Energy poverty* Married couples without 
children –0.003 –0.006 –0.010 
Energy poverty* Married couples with 
children –0.004 –0.006 –0.001 

a As in Table 4. 
Source: summary of the results generated in the Gretl. 
 
 Table 8 presents the parameter estimates for Tobit models with interactions for all 
the variables used in the previous models. The estimated parameters of the 
interaction variable describing energy-poor households in urban areas are very 
similar to those obtained for the first model (Table 5). The direction of the impact of 
explanatory variables on dependent variables is the same in both models. A similar 
situation can be observed for the interaction of energy poverty with farmers (Table 6). 
In contrast to previous models, the remaining estimated interactions were 
statistically insignificant. 
 
Table 8. The estimated parameters of Tobit models with interactions for three exogenous 

variables 

Description 

Exogenous variablea 

Share of food 
expenditure 

Share of energy 
expenditure 

Share of combined 
food and energy 

expenditure 

Intercept 0.644*** 0.219*** 0.866*** 
Number of household members 0.016*** –0.001* 0.015*** 
The logarithm of disposable income –0.046*** –0.012*** –0.058*** 
Energy poverty 0.025*** 0.010** 0.034*** 
Location (size) –0.035*** –0.010*** –0.046*** 
Farmers –0.076*** –0.025*** –0.101*** 
Pensioners 0.022*** 0.025*** 0.048*** 
Married couples without children 0.014*** –0.005** –0.009 
Married couples with children –0.018*** –0.021*** –0.038*** 
Energy poverty*Location (size) –0.025*** 0.011*** –0.014** 
Energy poverty*Farmers 0.029* –0.018 0.010 
Energy poverty* Pensioners –0.006 –2.810⋅10–5 –0.006 
Energy poverty* Married couples without 
children –0.005 –0.004 –0.010 
Energy poverty* Married couples with 
children –0.000 –0.002 –0.002 

a As in Table 4. 
Source: summary of the results generated in the Gretl. 
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6. Conclusions 

The aim of this study was to identify the socio-economic determinants of how big 
the share of expenditure on food and energy in households’ total spending is, as well 
as to examine how energy poverty affects the level of this expenditure. All the 
variables proposed in the analysis, namely the size of a household, the logarithm of 
the household’s disposable income, the occurrence or not of energy poverty, the 
composition of a household, as well as belonging to a particular socio-economic 
group (in our case pensioners and farmers) turned out to be statistically significant. 
This indicates that the share of expenditure on food and energy in a household’s 
total spending depends on a range of factors, thus attesting to the complexity of the 
problem under study. 
 The study's objective was successfully verified in the course of our analysis. The 
constructed models indicated a decrease in the ratio of expenditure on food to the 
household’s total expenditure as its income was increasing. As mentioned before, 
this result is not surprising, as wealthier households tend to allocate some of their 
income to needs other than basic, such as culture, entertainment or travel. 
Therefore, the share of food expenditure in their total spending is relatively low. 
Another finding is that households located in rural areas spent proportionally more 
of their income on food than those in urban areas. This probably results from the 
characteristics of affluent urban households, which typically devote some part of 
their income to needs other than basic, e.g. their members eat out more frequently. 
An interesting outcome was the situation where the share of energy expenditure in 
a household’s total expenditure was higher for energy-poor households in cities than 
in rural areas. This, as already explained, might be because city residents often live in 
blocks of flats, where energy costs are fixed – inhabitants cannot implement their 
own energy-efficient solutions. In contrast, rural households can reduce energy costs 
by using solid fuels to heat their homes affordably. 
 For a deeper analysis of energy-poor households, Tobit models with interactions 
were used. Compared to the results yielded by previous models, not all parameter 
estimates turned out to be statistically significant. The obtained models showed that 
experiencing energy poverty by farmers increases the predicted share of expenditure 
on food in their total spending, while for other social groups, i.e. people in 
employment, the self-employed and people relying on non-earned income, 
it decreased the share of expenditure on energy compared to other social groups. 
On the other hand, the expenditure on food and both food and energy combined of 
energy-poor families living in cities turned out to be lower than the analogous 
expenditure of energy-poor families living in rural areas, but higher than 
expenditure on energy alone of those latter families. Married couples struggling 
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with energy poverty, both with and without children, tend to spend proportionally 
less on food and energy than single-person households or single parents with 
dependents. 
 The results obtained in this study expand our knowledge on consumer behaviour 
by providing valuable insights into how various socio-economic factors affect the 
share of households’ expenditure on food and energy in their total spending. Our 
results are generally compliant with other relevant research. Both the literature and 
our study indicate the share of households’ expenditure on food and energy in their 
total spending differs across social groups, locations of households and their types. 
Additionally, the estimates regarding the impact of disposable income on food 
expenditure show consistency with Engel’s Law, which supports economic theories 
concerning spending in relation to income. 
 The literature often highlights the general impact of energy poverty on consumption 
expenditure. The results of our analysis focus on the share of households’ expenditure 
on food and energy in their total expenditure, demonstrating that the former is 
determined to a large extent by the occurrence or not of energy poverty, which also 
correlates with the socio-economic characteristics of households. Notably, we demon- 
strated that households experiencing energy poverty in urban areas spend more on 
energy than those in rural areas. 
 The results obtained in our study can be used as guidelines for developing social 
policies addressed to excluded groups. Our findings might also serve as a foundation 
for further research aimed at creating strategies to prevent the negative consequences 
of state-driven crises. 
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