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Abstract

:

This paper investigates the distinct mechanisms through which energy poverty is linked to life satisfaction, via health status and one’s satisfaction with one’s own socioeconomic status, using data from the Life in Transition survey. Our sample contains 19,598 individuals from 11 former communist states located in Central and Eastern Europe, and two developed countries for comparison. We estimated a partial least squared–path model and found that both health status and socioeconomic status are relevant mediators. Our results also indicate that gender moderates the relation between health status and life satisfaction. Energy poverty has a low contribution to health status but a larger contribution to satisfaction with socioeconomic status, thus indicating that interventions on energy poverty may not greatly improve the level of health, but can have an influence on how people feel about their life. The contribution of our paper is twofold. On the one side, we continue to consolidate the existing link between energy poverty and self-reported health status with a new focus on the Central and Eastern European countries; on another side, we propose a theoretical framework expansion by including totally novel factors to be analyzed in this context: satisfaction with socioeconomic status, economic environment improvement, and intolerance.
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1. Introduction


Expressed under different labels—ranging from efficiency towards sustainability and conservation—energy continues to be a central topic to many contemporary debates in economics [1]. A key challenge around the energy concept is posed by the attempt to reach an accurate understanding of its multidimensional impact in terms of current patterns of consumption [2,3]. To this extent, the energy–poverty–climate nexus [4] is one of the comprehensive approaches shedding light on this direction, with a focus on energy poverty as a main concept of interest. From the environmental perspective, reducing energy poverty raises concerns related to potential negative impact on climate, while from the energy justice perspective, energy poverty is more than a mere technical or economic issue, turning into a fundamental social and political problem [5], as unjust social structures and institutions can exacerbate vulnerabilities and drive into energy poverty the susceptible groups of populations [6,7].



The concept of energy poverty seems somewhat self-explanatory in relation to its components—the minimum energy consumption needed to sustain lives—unlike other forms of “traditionally” defined poverty such as income or nutritional poverty. Nevertheless, it is hard to be articulated in an operational and quantifiable manner [8] that is able to cover all its facets, any metrics being prone to provide at best a better, but yet incomplete, understanding of the phenomenon. Despite the difficulty of devising a good measurement for energy poverty [9], this is essential for national policy-makers, as it can have a powerful influence on establishing targets and monitoring progress. With this aim in view, even custom-made indicators accounting for particular geographical characteristics of a region have been devised [10].



With respect to concrete metrics, different authors advocate either the simplicity of a single indicator, or the capacity of a block of individual indicators to illustrate the multiple facets of the phenomenon. Combining the advantages of the previous two options, composite metrics like the Energy Development Index (EDI), the Multidimensional Energy Poverty Index (MEPI) and the Energy Poverty Index (EPI) are synthesizing the information of multiple indicators into one easy to use measure of energy poverty. This comes with the risk of losing significant information through aggregation and compensability between individual indicators, a problem settled in the hybrid method by additionally reporting individual variables alongside the composite index [9].



Energy poverty metrics cover a wide range of aspects related to energy access (the supply side perspective), energy affordability or deprivation (the demand side), energy security (reliable energy service), energy costs, domestic energy expenditures relative to household income, energy inputs and outputs, as well as many other dimensions [11,12,13,14,15]. Both objective quantitative indicators and subjective ones have their supporters. Among the popular quantitative measures of energy poverty there are the minimum level of energy necessary for domestic establishments (World Energy Assessment, UNDP 2000), household energy expenditures exceeding a certain share, as a symptom of energy hardships [16], and the “low income high cost” measure [17], which identifies energy poor households as having energy spending over the median and the remaining income under the relative poverty line. Many such measures have to rely largely on uncertain estimations and various approximations, and therefore can fail to reflect accurately the phenomenon. In contrast, qualitative measures based on surveys capture the particular impact of energy poverty on individuals, in their specific economic, social, and geographic contexts, which are highly relevant for designing narrow targeted, effective policy actions. Periodic surveys provide self-reported assessments of energy poverty, such as affordability of adequate heating, presence of dampness and mold in the house, or delays in energy payments. These measures represent consequential effects of energy poverty. They reflect, through personal evaluations, the specific impact of energy poverty at the household level, in the particular context of the actual living conditions. Some critics reject such energy poverty measures based on the desire to avoid subjective answers [18] or the need to take into account the specific cultural context [19].



In this paper, we take the energy affordability approach, selecting the negative response to the question “Can you afford adequate heating?” as an indication of energy poverty. This is an appropriate indicator for our research because the dependent variable—life satisfaction—is also self-assessed and the entire model addresses subjective dimensions. Energy poverty defined in terms of insufficient heating is frequently used in the literature [17,20,21,22] and a proxy variable very similar to our own (the response to the question whether a household can afford to keep their home adequately warm) was employed in many other studies [18,19,23,24,25,26].



As our paper will argue, this household approach on energy poverty assessment can have potential for designing welfare-enhancing energy efficiency policies. The information provided by our analysis shows that significant progress in achieving wellbeing objectives can be achieved by directly addressing energy poverty challenges. Specifically, the objective of the current work is to investigate the distinct mechanisms through which energy poverty is linked to life satisfaction, via health status and one’s satisfaction with one’s own socioeconomic status. Our research aims to promote awareness and recognition of the final well-being implications of inadequate energy supply, thus responding to increased interest in better understanding individual and household level effects of energy poverty. In the meanwhile, we acknowledge the fact that our results are relevant only for the 11 countries located in Central and Eastern Europe, and may not be generalizable to different areas of the globe.



To this aim, the rest of the paper proceeds as follows. Section 2 provides a short overview of the variables considered in our analysis and their hypothesized relationships in the context of the international literature. Section 3 describes the framework of analysis, based on data from the 2016 Life in Transition Survey (LITS) and the exploratory partial least squares–path modeling (PLS–PM) method. The results are discussed in Section 4, with a highlight on the mediating role of perceived improvement in one’s personal life. Finally, in Section 5 we conclude the study and discuss the potential of a combined social and economic policy in the energy area.




2. Theoretical Background


The exploration of the relevant literature for our research agenda was guided by the key indicators involved in our modeling approach and the structure of the subsequent review was built around the main hypothesis of the empirical investigation.



Energy poverty. Energy poverty is a very complex and multifaceted concept, lacking a unified theoretical framework and measurement. Each of the measures used in the literature capture some aspects, leaving other dimensions uncovered [8,9,25]. The choice of measuring energy poverty through a micro (or consensual) approach, based on survey items, is in line with the need for more precise assessments of consumer vulnerabilities and the impact of energy poverty on people’s wellbeing [9,27]. Even if such a modus operandi is limited in the sense of not being able to provide a benchmark for what constitutes an acceptable level of expenditure on energy, the item we took as a proxy—“Can you afford adequate heating of your dwelling?”—still captures indirectly the access dimension from the income and price perspective. While we are aware that insufficient heating is not an all-encompassing measure for energy poverty, it has been previously validated as a good proxy of it [18,19,23,24,25,26]. As it is stated in different working papers of the Vulnerable Consumer Working Group (VCWG), a structure of the European Commission, the common threads around the attributes of affordability and adequacy are converging into specific meanings: (1) affordable refers to accessing energy without going into debt, and (2) adequate mostly designates the energy level that provides a minimum state of comfort and health.



Qualitative insights illustrate the crucial role of understanding the social dimension of the region in choosing a particular indicator for energy poverty [28]. Interviews and focus groups reveal a lack of awareness of the topic and even a shameful aspect connected to the idea of struggling with such expenses [29]. The view that this is a private issue, thus under individual responsibility, may suggest a tailored approach, capturing how this perspective has potential to increase stress and social isolation, which act towards decreasing well-being. This angle also echoes the more nuanced definition of energy poverty formulated in [7] in terms of a household’s inability to secure materially and socially necessitated levels of domestic energy services.



Bollino and Botti [30] highlight the rather limited effects of policy interventions on people’s wellbeing, as a result of insufficient coverage and inadequate targeting processes. This matches the gap addressed by the paper as it bears upon the proper understanding of the mechanisms through which energy poverty affects population at personal and social levels, and not only the economic one.



As such, we formulate the first hypothesis:



H1: Energy poverty has a negative impact on life satisfaction.



Health status. Looking into the concrete channels through which energy poverty diminishes life satisfaction, the first choice, as signaled by the literature, refers to its health impact. The evidence varies, from the most obvious link with winter mortality [19,24,31,32,33], to more intricate problems such as heart and chronic respiratory diseases [34,35,36].



Furthermore, [26] make a compelling case in showing the prevalence of poor health in the energy poor versus non-energy poor populations, for a number of 32 European countries. Within their unequal distribution, Central and Eastern European countries occupy the first places in expressing the low health status in relation with energy poverty. Not least in importance, the impact of poverty on mental and emotional health is also to be accounted for, as it stands illustrated by a higher prevalence of depression and anxiety [37]. Specifically, energy poverty seems to follow a similar pattern of influencing health through the proliferation of stigma and shame [38]. Thus, we argue that health status may play the role of a mediator in the relationship between energy poverty and life satisfaction.



H1a: Energy poverty has a negative impact on health status.



H1b: Poor health has a negative impact on life satisfaction.



The item used as a proxy for assessing health status—How would you assess your health?—is also considered as being revealing enough as an indicator for mortality [39]. Therefore, the significant impact of perceived health on life satisfaction is not surprising at all, with a wide array of evidence for different segments: older population [40], adolescents [41], medical students [42], etc.



Satisfaction with socioeconomic status. Socioeconomic status covers in the literature several dimensions like material wealth (including personal finance), occupation (directly related to job), and participation in various institutions involving educational and social dimensions [43], and it is considered the essence of the material life [44]. While socioeconomic status, in its either objective or subjective type of measurement, proved to be of great importance in predicting satisfaction with life, we hypothesize its mediating role in the relationship between various facets of poverty and life satisfaction.



To explain its relevance as potential mechanism through which the relationship between energy poverty and satisfaction with life holds, we will address two dimensions. On the one side, we discuss its role in predicting life satisfaction. On the other side, we explain that satisfaction with socioeconomic status varies with one’s ability to meet basic needs, in particular in this case one’s capability of affording enough heating. These two relationships are the building blocks of the indirect effect we expect from our mediator.



H1c: Energy poverty has a negative impact on satisfaction with socioeconomic status.



H1d: Satisfaction with socioeconomic status has a positive impact on life satisfaction.



In supporting H1c we depart from the idea that being unable to afford sufficient heating, however subjective its self-assessment may be, is a “basic-needs” type of scarcity [45]. Lack of resources is a signal of low economic status and entails self-questioning regarding evolution in life, self-efficacy, and self-esteem [46] which eventually harms one’s satisfaction with the current situation in terms of finance and job. Previous research focused on how people experience energy poverty in the particular setting of not being able to afford enough fuel for heating [47], emphasizing its harmful role in building life satisfaction.



In support of H1d we argue that the role of satisfaction with job and finances is largely documented as crucial in building satisfaction with life [48]. Perception of socioeconomic life trajectory is also documented as predicting life satisfaction, or the stress associated with the dissatisfaction with life. The research explores self-assessed life satisfaction using direct measurements that proved to be consistent [49,50], or goes as deep as exploring biomarkers related to the stress associated with dissatisfaction with life [51,52].



We depart from the Oakes and Rossi [43] as well as Kraus and Keltner [44] perspectives and measure satisfaction with socioeconomic status based on three items from the 2016 LIT survey capturing individuals’ satisfaction with household living conditions, job satisfaction, and financial situation. We applied a factor analysis and found that these three items load high in their corresponding latent variable, as Table 1 presents.



With respect to the control variables needed in the analysis, in addition to the standard check-ups for age, gender, and work status, we introduce two custom-made variables: economic environment improvement and intolerance.



Economic environment improvement. This latent variable was extracted based on a factor analysis applied to three items expressing the perception of economic and political changes within the country in the last four years and the associated degree of satisfaction (see Table 1 for details), and is relevant to the impact of the transformations of the post-socialist space [53] at the individual level. Moreover, in general it correlates with quality of life [54] and political freedom [55], and, at its core, there is also the psychological mechanism of hedonic adaption that elicits positive effects on life satisfaction [56].



H2: Economic environment improvement has a positive impact on life satisfaction.



Intolerance. This variable, expressed through a single item measuring the magnitude of negative attitudes towards different social and racial categories as potential neighbors (see Table 1 for a complete description) is conceptualized as part of the personal social capital, viewed as a specific combination between trust and tolerance [57]. Linked with personal ties and social cohesion in general, social capital is proven to have a positive effect on wellbeing and life satisfaction [58,59], but there is a rather poor understanding of the influence of its singular components [60]. The results of the analysis performed by [57], also based on the 2016 wave of the LIT survey, indicate that individuals with greater levels of distrust and intolerance are less satisfied with life. We affiliate ourselves to the same approach when formulating working hypothesis 3:



H3: Intolerance has a negative impact on life satisfaction.



Work status. This variable captures the position in the labor market, identifying the respondents that have worked in the previous year. Work status has benefited from a lot of attention in relation with life satisfaction, most of the literature converging to an aggregate opinion that unemployment diminishes life satisfaction [61,62,63]. Different psychological pathways are at the basis of this relationship—anxiety, depression, lack of confidence, or low self-esteem—supporting the negative link to our latent variable of personal improvement. The influence of work status is rather similar when referring to health. Bambra and Eikemo [64] have shown that alongside the higher rates of mortality and morbidity, unemployed people expressed higher rates of poor health, for a set of 23 countries comprised in the 2002 and 2004 waves of the European Social Survey. While this view is widespread in the literature [65,66], there are however some concerns that the negative relationship lacks validity at a longitudinal level [67].



H4: Work status (unemployment) has a negative impact on life satisfaction.



H4a: Work status (unemployment) has a negative impact on health status.



H4b: Work status (unemployment) has a negative impact on personal improvement.



Gender. As it is the case with gender differences for many traits and topics, the evidence pertaining to energy poverty is rather mixed and spatially contextual. A somewhat accepted point of view is that women suffer from higher degrees of energy vulnerability [30]. Consistent with the approach that states the scarcity of empirical studies clearly focused on gender relevant factors in relation to energy poverty [68], we prefer to postulate a moderation hypothesis and not one that implies a certain directionality.



H5: Gender moderates the relationship between health status and life satisfaction.



Age. For most studies the age variable is a standard one in the control category, but in our case it does have a naturally salient dimension regarding the impact upon both variables of interest. First, with respect to health status, ageing is usually associated with a significant increase in perceived risks and fears [69,70]. Even if further along the relationship between health beliefs and behavioral change does not follow necessarily a linear path [71], in terms of the self-reported appreciation of health, we can safely postulate hypothesis H6a. Second, the envisaged shape of life satisfaction across the lifespan follows a similar understanding of an inherent relationship with ageing, but with a higher degree of variation regarding directionality [72]. This lack of convergence derives from the complex mix of objective and subjective factors that act as determinants of life satisfaction [54]. Within the vast conceptual heterogeneity, we take upon the perspective brought by the socioemotional selectivity theory [73,74] and posit hypothesis H6b that accounts for becoming more satisfied with life, as one grows older.



H6a: Age has a negative impact on health status.



H6b: Age has a positive impact on life satisfaction.




3. Methods and Data


Aiming to estimate the contemporary relationships between energy poverty and life satisfaction, in conjunction with potential mediators and moderators of this link, we performed a partial least squares–path modeling (PLS–PM) analysis [75], which belongs to the family of structural equation models (SEM). The PLS–PM is an exploratory method, which already proved to be very useful in various fields, and it is based on an iterative algorithm that minimizes the variance of the actual data, as it will be discussed in the subsequent paragraphs. One of the main limitations of the method, the fact that PLS–PM provides latent variable measurement based on composites and thus does not fully account for measurement errors, was addressed in recent WarpPLS implementation [76]. The method is suitable for our purposes for it is robust even if the data is not normally distributed [77] and it has the ability to enable group comparison, a very useful feature whenever multigroup analysis is needed [78]. Its tests regarding the Simpson’s Paradox, suppression statistics cases, potentially bivariate relationships, or reversed relationships are other important advantages for accurate analysis of data [79].



The standard approach of this method is defined by a combination between an outer and an inner model [80]. Firstly, the measurement (outer) model generates the exogenous latent variables by mixing the initial manifest variables in specific proportions. The structural (or inner) model further employs these estimations to identify the relationships between the latent constructs (and supplementary manifest variables, if necessary) and the endogenous (outcome) latent variable, capturing the effects on the latter. The PLS–PM method performs an iterative algorithm, based on partial OLS (Ordinary Least Squares Regression) estimations, achieving higher explained variance of the endogenous latent variables compared to covariance-based SEM technique [81].



Whilst adopting the individual, self-reported approach on energy poverty, researchers use either the Eurostat’s Statistics on Income and Living Conditions (SILC) survey [82] or the European Quality of Life survey (EQLS). As a novelty and a distinctive feature, our research draws on the Life in Transition survey (LITS), focusing on the specific circumstances in the Central and Eastern European region, assessed as being the worst affected by inadequate energy supply [26].



Our sample contains 19,598 individuals from 13 countries. Eleven of them are former communist states located in Central and Eastern Europe: Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Poland, Romania, Latvia, Lithuania, Slovakia, and Slovenia. These countries share many similarities as they all have a post-communist heritage, belong to the same human development group, have transitioned to market economy and gained EU membership. For comparison, we added the only developed western European countries available in the survey, namely Germany and Italy. Given the lack of statistical significance for the energy poverty topic, with only 11 persons (from over 1500) admitting house heating deprivation, Germany was later removed from the sample.



The data were drawn from the 2016 (most recent) wave of the Life in Transition survey, jointly organized by the European Bank for Reconstruction and Development and the World Bank, covering a total of 34 countries and providing various information on a large range of factors that illustrate how transition impacted the daily life of their citizens. Among the surveys offering similar proxies for energy poverty, there are the national Household Budget surveys, European Quality of Life survey, and the EU Statistics on Income and Living Conditions (EU–SILC). As a novelty, we chose to employ Life in Transition survey as source of our data because it provides useful information on other potential explanatory variables for life satisfaction that we explored through our model. This survey focuses on transition countries, including the former communist countries from Central and Eastern Europe, the part of European Union most affected by energy poverty, and the target of our own research.



We selected the relevant variables for the research guided by our goal of exploring the impact of energy poverty on life satisfaction. In Table 1, columns 1 and 2 describe the variables, according to their role in the model.



We provide the mean and standard variation for manifest variables and the standard statistical information (to be discussed in the next section) for the latent variables (Table 1).




4. Results


The dependent latent variable in our study is self-assessed satisfaction with life, predicted by a mix of manifest and latent variables. The preliminary investigation of the explanatory variables was carried out with two R packages: “plspm” and “plsdepot”, while for the subsequent PLS–PM analysis we used WarpPLS 6.0.



The 11 post-communist countries in our sample have common characteristics, most likely due to geographical proximity and their communist heritage, including poor energy efficiency of the housing stock. In addition to previously documented similarities, we found significant impact of energy poverty on life satisfaction for the citizens of the countries in our sample. Nevertheless, there might still be important differences from one country to another and we should statistically test the life satisfaction gap between energy poverty and non-energy poverty groups, for each individual country.



Based on the indications of Welch two-sample t-tests (Table 2), we are confident that the mean differences in life satisfaction, for the energy poverty versus the non-energy poverty groups, are indeed statistically significant for every country in our sample, including the more developed ones.



The heating-related differential in life satisfaction is extremely large in Croatia, Bulgaria, Italy, and Hungary, while reaching a minimum in the richest country in the sample, namely Germany, characterized by a very low incidence of poorly heated households (Figure 1). From the EU member countries, Bulgaria is the most affected by energy poverty, despite long efforts directed towards energy subsidies and direct household financing. Energy inefficiency of the old building stock, combined with income poverty and steadily increasing costs, perpetuate heating deprivation in many Bulgarian houses.



Geographical variations in the energy poverty landscape are largely grounded in differences in primary energy sources and their efficiency, and also depend on specific energy-related policies, including national regulations regarding energy supply, prices, and taxation. The post-communist countries in our sample have similar energy efficiency problems, ensuing from the old and poorly maintained building stock, dependence on external sources of energy, and increased vulnerability of their large low-income population [82,83]. On an individual level, alongside objective personal income inequalities and disparities in building infrastructure (such as quality of thermal insulation and efficiency of heating appliances), subjective emotional factors also play their part, conditioning the perceived heating deprivation and the strengths of its effect on general wellbeing, as revealed by our model.



Measurement (outer) model. Firstly, the outer model had to be validated through a series of standard statistical tests. The assessment of the outer model addresses its internal consistency (composite reliability), the reliability of the variables, as well as the convergent and discriminant validity of variable constructs. As Table 1 clearly illustrates, the measurement model performs well, all test values being situated well above their specific minimum thresholds, as follows: 0.70 for composite reliability D.G. rho [84], 0.50 for average variance extracted (AVE) and 0.7 for Cronbach’s alpha coefficients. There is one minor nonconformity, as the latent variable personal improvement scores only 0.693 at Cronbach’s alpha. This is nevertheless quite acceptable given that it has few manifest variables in its composition [85].



Table 1 also shows the discriminant validity (inter correlations) of variable constructs, based on the loadings (contributions) of the manifest variables to the two exogenous latent variables—personal improvement and economic environment improvement. All factor loadings are relatively large (above 0.75) and highly significant (p < 0.001).



The discriminant validity of the measurement scales is substantiated in Table 3: the square roots of the AVEs displayed on the main diagonal largely surpass the off-diagonal values. Moreover, all off-diagonal correlations are below the 0.8 required threshold [86]. To conclude, all verifications confirm that the two latent variables—personal improvement and environmental improvement—are adequate for our analysis.



Structural (inner) model. We further applied the Wrap 3 procedure to estimate the structural model. Since a direct test of the path coefficients is not available in the PLS–PM analysis, model testing had to be carried out through a bootstrap procedure [81], with 999 resampling.



The resulting structural model is free from multicollinearity (as the maximum variance inflation factor of 1.9 is well below the 5 threshold) and there is no Simpson’s Paradox or bivariate causality direction. The model also performs well in terms of goodness of fit: large Tenenhaus GoF (0.514) and small SRMR (0.065), which is inferior to the 0.08 threshold in Hu and Bentler [87].



The final results from estimating the inner model are displayed in the form of direct effects and direct effect sizes (Table 4), and indirect and total effects on life satisfaction.



Table 5 displays total effect sizes, similar to Cohen’s f2. These effects will be discussed in the last section, in terms of their implications for practical interventions.



The direct, mediated, and moderated relationships between all variables in the PLS–PM model are pictured more clearly in Figure 2.



The mediation models



Health status. The first mediator, health status, is predicted by energy poverty, work, and age, having an explanatory power of 29%. All three predictors are relevant in explaining the variations in the outcome, as follows: age is negatively correlated with health status, which is not only intuitive, but confirms previous findings obtained by the National Institute on Aging in 2011. Those who experience energy poverty score higher for health status, thus indicating poorer health, as revealed likewise by studies based on data from the European Quality of Life survey [26]. Insufficient heating increases not only the probability of colds, but also the risk of more dangerous diseases, such as cardiac and respiratory ones [88,89].



In a similar vein, working correlates positively with better health. The persons that did not work during the past 12 months declared higher scores (meaning worse physical shape) for health status. As expected, health status is statistically significant in predicting life satisfaction, since good health is an essential ingredient of well-being [90].



Satisfaction with socioeconomic status. The second mediation model, although with a far lower explanatory power of only 8%, reveals that work status and energy poverty are significant predictors for the respondents’ satisfaction with their socioeconomic status. As expected, those who experience energy poverty declare that these aspects of their lives did not improve, while those who do not experience energy poverty are more likely to score higher in their levels of contentedness. A similar result holds for the other predictor, work status, the unemployed having significantly lower levels of satisfaction with socioeconomic status and overall life satisfaction. Overall, the perceived level of the mediator is a statistically significant predictor of life satisfaction.



Table 5 shows that the sum of the indirect effects of energy poverty on life satisfaction via these two mediators is sizeable and statistically significant. Also, the overall model explains 49% of the variation in life satisfaction.



The moderation effect. Our results reveal that poor health predicts lower levels of life satisfaction. Since previous research indicated that most common diseases develop differently for women and men, leading on average to dissimilar levels of health and wellbeing [91,92], we added the moderating role of gender in this equation. Caring for the physical and emotional well-being of their families, women usually acquire relevant health information [93,94] and are more likely to apply better health choices than men [95]. Our results indicate that indeed gender moderates the relation between health status and life satisfaction, as the women in our sample achieve higher contentedness via good health.



In terms of effect size, Table 4 shows that energy poverty has a low contribution to health status (0.011) but a larger contribution to satisfaction with socioeconomic status (0.033), thus indicating that interventions on energy poverty may not greatly improve the level of health, which can be better explained by many other genetic, situational, and lifestyle factors, but can have an influence on how people feel about their life. The effect in this second case, although small, is high enough to have practical significance [96]. Not only satisfaction with socioeconomic status, but also the perception of a better economic and political situation in the country (economic environment improvement) can increase the satisfaction of the individuals in our sample, even if in a lower degree (0.035). Aging also has a direct diminishing effect on well-being, a long-established fact in the literature, although this correlation is sometimes disputed [97] as it needs to be analyzed in more specific contexts, in connection with other explicative factors.



Even if the corresponding predictor is statistically significant, we will not discuss the effects placed below the 0.02 threshold, since they are usually deemed irrelevant for the dependent variable [78].



In depth country comparison. Since we finally dropped Germany from the analysis due to its very low number of energy poor cases, Italy (the only remaining developed country in the LIT survey) is further used for inter-country comparisons. In Table 6, Italy is compared with each of the other countries in the sample in terms of absolute differences in path coefficients, for all independent variables (listed on the columns) of the model. It is noteworthy that the comparison between pairs of countries was expressed in absolute values, and the results do not show which estimated country coefficient is higher.



The one-on-one comparisons between Italy and the rest of the countries point to statistically insignificant inter-country differences in the relationship between energy poverty and life satisfaction, as mediated by health status and socioeconomic status. The only exceptions are Bulgaria, at the level of both energy poverty–health status and socioeconomic status–energy poverty links, and respectively Croatia and Lithuania, only for the segment socioeconomic status–energy poverty. Even in these few instances, the differences in path coefficients against Italy are quite low.



We believe that this outcome is at least partially derived from the subjective measurements of all three variables involved in the discussion. Thus, it does not objectively show that all countries are at the same level, as one may be easily tempted to speculate, but rather it suggests that we are looking at the same adaptation mechanism to a certain national reference point (albeit, a different one in each country).




5. Discussion, Conclusions, and Research Limitations


Current work on energy poverty is more focused on traditional, objective, and infrastructure-related variables than on self-perceived energy poverty as determinants and implications. Our research brings an unconventional perspective to some neglected facets of the impact subjective energy poverty has upon life satisfaction, in more precise terms than the negative relationship already unveiled in previous studies [26,98,99,100]. Strengthening and expanding this literature niche may be a crucial aspect in increasing the awareness about the major role played by energy policies for the wellbeing of a society, in connection to health and social measures. The paper also contributes to the extant literature by narrowing its focus to Central and Eastern European countries, marked by sizeable rates of energy poverty due to structural and institutional difficulties, such as poor housing stock quality, high income inequalities, low purchasing power, different unsynchronized measures for economy deregulation, and liberalization of energy markets [18,53].



Concretely, there are two main directions derived from our findings: (1) we continue to consolidate the existing link between energy poverty and self-reported health, and (2) we propose a theoretical framework expansion by including totally novel factors to be analyzed in this context: satisfaction with socioeconomic status, economic environment improvement, and intolerance.



Previous research discusses the negative effects of energy poverty in terms of health issues, namely diagnosed problems and perceived health. Our first contribution is to confirm the importance of this mediator as one of the mechanisms through which energy poverty may impact life satisfaction.



The less evident mechanism is the one via satisfaction with socioeconomic status: energy poverty leads to low levels of self-esteem and consequently to diminished satisfaction with life. The perception captured in the satisfaction with socioeconomic status variable is nothing other than what is more commonly labeled as subjective meaning-making—the manner in which individuals translate into their own understanding both their personal and different social contexts. Such an understanding can act both positively or negatively upon grasping opportunities, and thus upon the feelings associated with life in general [101].



As our results reveal, unlike the effect size of energy poverty on life satisfaction via health status, too small to support effective intervention, satisfaction with socioeconomic status can be considerably improved by reducing energy poverty. This means that by ignoring this second mechanism we miss an essential tool for understanding the major consequences of energy poverty, and for addressing them correspondingly. Being dissatisfied with one’s own socioeconomic status is something that neither translates into salient costs, as explicit health issues do (like for example curing a flu), nor triggers extreme interest for public decision makers. More precisely, because it is difficult to be fully aware and to account, at a personal level, for the effects of this dissatisfaction, there is a major risk to treat it marginally or to ignore it. Gradually, on the long run, this may grow into a fertile field for emotional distress and much more concrete treatment costs.



More so, as our results show, the lack of satisfaction with one’s own socioeconomic status lowers life satisfaction more than poor health status does. This somewhat counterintuitive finding, at first glance, is actually another proof of how undervalued the meaning of mental state (and mental illness) is, both in the eyes of the government and the public [102]. The important, even essential, distinction here is that health status is socially valued and supported by public policy, while low levels of self-esteem as a result of dissatisfaction with one’s own achievements is not on the public agenda. This is especially true in our analyzed countries, where psychological vulnerability is still a social stigma and, consequently, there are no appropriate mental health protocols and infrastructure.



A lot of effort has been paid to alleviate different facets of poverty, the main focus being on the type of needs placed at the bottom of Maslow’s hierarchy. This view is consistent with the concept of absolute poverty, even if the role of relative poverty as a measurement tool is highly acknowledged. What our results reveal is that energy poverty, as with any other form of poverty, touches deeper dimensions of our humanity that are less salient and thus less addressed by policy makers. In other words, the welfare significance of energy poverty has a prominent personal dimension, probably overriding to some extent income poverty.



This is a topic to be further investigated and it actually leads to the main limitation of this research: the boundaries of our database. The quantitative measure used in this paper is relatively narrow, expressing only one facet of energy poverty, namely deficient heating. As a self-assessed indicator, energy poverty, and the other variables, likewise, might suffer from a subjectivity bias. Another important word of caution lies in the inherent limits of the PLS–PM method that we used. An alternative study involving measurements based on factors rather than composites may bring new insights on the topic. Also, hierarchical modeling, accounting for the different countries in our sample, could be a good alternative to our multi-group analysis and comparison. The country comparison results reinforce the methodological concern regarding the limits of cross-country comparison based on subjective indicators, but at the same time they also strengthen the need for locally tailored interventions.



Despite such inherent limitations, we believe that self-reported energy poverty provides a better insight into the real-life experience of individuals and is therefore a relevant and appropriate instrument for analysis. In the end, our analysis of the energy poverty impact on life satisfaction addresses what should be the ultimate goal of any economic or social policy, namely improving population well-being.







Author Contributions


Conceptualization, E.D., Z.G., and R.I.-C.; methodology, E.D. and Z.G.; resources, E.D., Z.G., and R.I.-C.; data preparation, Z.G.; software, E.D.; writing and editing, E.D., Z.G., and R.I.-C.




Funding


This research received no external funding.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Gillingham, K.; Newell, R.G.; Palmer, K. Energy Efficiency Economics and Policy. Annu. Rev. Resour. Econ. 2009, 1, 597–620. [Google Scholar] [CrossRef]

	



Omer, A.M. Energy, environment and sustainable development. Renew. Sustain. Energy Rev. 2008, 12, 2265–2300. [Google Scholar] [CrossRef]

	



Soytas, U.; Sari, R. Energy consumption, economic growth, and carbon emissions: Challenges faced by an EU candidate member. Ecol. Econ. 2009, 68, 1667–1675. [Google Scholar] [CrossRef]

	



Casillas, C.E.; Kammen, D.M. The Energy-Poverty-Climate Nexus. Science 2010, 330, 1181–1182. [Google Scholar] [CrossRef]

	



Gillard, R.; Snell, C.; Bevan, M. Advancing an energy justice perspective of fuel poverty: Household vulnerability and domestic retrofit policy in the United Kingdom. Energy Res. Soc. Sci. 2017, 29, 53–61. [Google Scholar] [CrossRef]

	



Bouzarovski, S. Understanding Energy Poverty, Vulnerability and Justice. In Energy Poverty: (Dis)Assembling Europe’s Infrastructural Divide; Bouzarovski, S., Ed.; Springer International Publishing: Cham, Switzerland, 2018; pp. 9–39. ISBN 978-3-319-69299-9. [Google Scholar]

	



Bouzarovski, S.; Petrova, S.; Tirado-Herrero, S. From Fuel Poverty to Energy Vulnerability: The Importance of Services, Needs and Practices.; Social Science Research Network: Rochester, NY, USA, 2014. [Google Scholar]

	



Nussbaumer, P.; Bazilian, M.; Modi, V. Measuring energy poverty: Focusing on what matters. Renew. Sustain. Energy Rev. 2012, 16, 231–243. [Google Scholar] [CrossRef]

	



Bazilian, M.; Modi, V.; Nussbaumer, P.S.; Yumkella, K.K. Measuring Energy Poverty: Focusing on What Matters; Oxford Poverty & Human Development Initiative: Oxford, UK, 2011; ISBN 978-1-907194-26-9. [Google Scholar]

	



Mendoza Aguilar, J.; Ramos-Real, F.J.; Ramírez-Díaz, A.J. Improving Indicators for Comparing Energy Poverty in the Canary Islands and Spain. Energies 2019, 12, 2135. [Google Scholar] [CrossRef]

	



Kasperowicz, R.; Pinczyński, M.; Khabdullin, A. Modeling the power of renewable energy sources in the context of classical electricity system transformation. J. Int. Stud. 2017, 10, 264–272. [Google Scholar] [CrossRef]

	



Kharlamova, G.; Chernyak, O.; Nate, S. Renewable energy and security for Ukraine: Challenge or smart way? J. Int. Stud. 2016, 9, 88–115. [Google Scholar] [CrossRef]

	



Shindina, T.; Streimikis, J.; Sukhareva, Y.; Nawrot, Ł. Social and Economic Properties of the Energy Markets. Econ. Sociol. 2018, 11, 334–344. [Google Scholar] [CrossRef]

	



Simionescu, M.; Bilan, Y.; Krajňáková, E.; Streimikiene, D.; Gędek, S. Renewable Energy in the Electricity Sector and GDP per Capita in the European Union. Energies 2019, 12, 2520. [Google Scholar] [CrossRef]

	



Tvaronavičienė, M.; Prakapienė, D.; Garškaitė-Milvydienė, K.; Prakapas, R.; Nawrot, Ł. Energy Efficiency in the Long-Run in the Selected European Countries. Econ. Sociol. 2018, 11, 245–254. [Google Scholar] [CrossRef] [PubMed]

	



Emmel, J.M.; Lee, H.-J.; Cox, R.H.; Leech, I. Low-Income Households’ Response to Higher Home Energy Costs. Fam. Consum. Sci. Res. J. 2010, 38, 372–386. [Google Scholar] [CrossRef]

	



Hills, J. Getting the Measure of Fuel Poverty: Final Report of the Fuel Poverty Review. In CASE Report 72; London School of Economics and Political Science: London, UK, 2012. [Google Scholar]

	



Bouzarovski, S.; Tirado Herrero, S. The energy divide: Integrating energy transitions, regional inequalities and poverty trends in the European Union. Eur. Urban Reg. Stud. 2017, 24, 69–86. [Google Scholar] [CrossRef]

	



Healy, J.D. Housing, Fuel Poverty, and Health: A Pan-European Analysis; Routledge, Taylor & Francis: London, UK, 2016; ISBN 978-1-138-26662-9. [Google Scholar]

	



Boardman, B. Fuel Poverty: From Cold Homes to Affordable Warmth; Belhaven Press: London, UK; New York, NY, USA, 1991; ISBN 978-1-85293-139-1. [Google Scholar]

	



Koh, L.; Marchand, R.; Genovese, A.; Brennan, A. Fuel Poverty: Perspectives from the Front Line; Fuel Poverty Series; The University of Sheffield, Centre for Energy Environment and Sustainability: Sheffield, UK, 2012. [Google Scholar]

	



Lewis, P. Fuel Poverty Can Be Stopped; National Right to Fuel Campaign: Bradford, UK, 1982. [Google Scholar]

	



Dubois, U.; Meier, H. Energy affordability and energy inequality in Europe: Implications for policymaking. Energy Res. Soc. Sci. 2016, 18, 21–35. [Google Scholar] [CrossRef]

	



Healy, J.D.; Clinch, J.P. Fuel Poverty in Europe: A Cross-Country Analysis Using a New Composite Measure; Environmental Studies Research Series; University College Dublin: Dublin, Ireland, 2002. [Google Scholar]

	



Thomson, H.; Snell, C. Quantifying the prevalence of fuel poverty across the European Union. Energy Policy 2013, 52, 563–572. [Google Scholar] [CrossRef]

	



Thomson, H.; Snell, C.; Bouzarovski, S. Health, Well-Being and Energy Poverty in Europe: A Comparative Study of 32 European Countries. Int. J. Environ. Res. Public. Health 2017, 14, 584. [Google Scholar] [CrossRef]

	



Pye, S.; Dobbins, A.; Baffert, C.; Brajković, J.; Deane, P.; De Miglio, R. Addressing Energy Poverty and Vulnerable Consumers in the Energy Sector Across the EU. Eur. En Form. 2015, 378, 64. [Google Scholar] [CrossRef]

	



Energy Poverty and Vulnerability: A Global Perspective; Simcock, N.; Thomson, H.; Petrova, S. (Eds.) Routledge Explorations in Energy Studies; Routledge, Taylor & Francis Group: New York, NY, USA, 2018; ISBN 978-1-138-29445-5. [Google Scholar]

	



Wooliscroft, B.; Scott, M.; Lawson, R.; McKague, F. Understanding energy poverty through the energy cultures framework. In Energy Poverty and Vulnerability; Routledge: Abington, UK, 2017; pp. 33–45. [Google Scholar]

	



Bollino, C.A.; Botti, F. Energy Poverty in Europe: A Multidimensional Approach; Social Science Research Network: Rochester, NY, USA, 2018. [Google Scholar]

	



Fowler, T.; Southgate, R.J.; Waite, T.; Harrell, R.; Kovats, S.; Bone, A.; Doyle, Y.; Murray, V. Excess Winter Deaths in Europe: A multi-country descriptive analysis. Eur. J. Public Health 2015, 25, 339–345. [Google Scholar] [CrossRef]

	



Liddell, C.; Morris, C. Fuel poverty and human health: A review of recent evidence. Energy Policy 2010, 38, 2987–2997. [Google Scholar] [CrossRef]

	



Rudge, J.; Gilchrist, R. Excess winter morbidity among older people at risk of cold homes: A population-based study in a London borough. J. Public Health 2005, 27, 353–358. [Google Scholar] [CrossRef] [PubMed]

	



Lacroix, E.; Chaton, C. Fuel poverty as a major determinant of perceived health: The case of France. Public Health 2015, 129, 517–524. [Google Scholar] [CrossRef] [PubMed]

	



Ommen, O.; Janssen, C.; Neugebauer, E.; Bouillon, B.; Rehm, K.; Rangger, C.; Erli, H.J.; Pfaff, H. Trust, social support and patient type--associations between patients perceived trust, supportive communication and patients preferences in regard to paternalism, clarification and participation of severely injured patients. Patient Educ. Couns. 2008, 73, 196–204. [Google Scholar] [CrossRef] [PubMed]

	



Wilkinson, P.; Smith, K.R.; Joffe, M.; Haines, A. A global perspective on energy: Health effects and injustices. Lancet 2007, 370, 965–978. [Google Scholar] [CrossRef]

	



Lund, C.; Breen, A.; Flisher, A.J.; Kakuma, R.; Corrigall, J.; Joska, J.A.; Swartz, L.; Patel, V. Poverty and common mental disorders in low and middle income countries: A systematic review. Soc. Sci. Med. 2010, 71, 517–528. [Google Scholar] [CrossRef]

	



Pye, S.; Dobbins, A.; Baffert, C.; Brajković, J.; Deane, P.; De Miglio, R. Energy Poverty Across the EU. In Europe’s Energy Transition—Insights for Policy Making; Elsevier: Amsterdam, The Netherlands, 2017; pp. 261–280. ISBN 978-0-12-809806-6. [Google Scholar]

	



Idler, E.L.; Benyamini, Y. Self-Rated Health and Mortality: A Review of Twenty-Seven Community Studies. J. Health Soc. Behav. 1997, 38, 21. [Google Scholar] [CrossRef]

	



Locker, D.; Clarke, M.; Payne, B. Self-perceived Oral Health Status, Psychological Well-being, and Life Satisfaction in an Older Adult Population. J. Dent. Res. 2000, 79, 970–975. [Google Scholar] [CrossRef]

	



Zullig, K.J.; Valois, R.F.; Huebner, E.S.; Drane, J.W. Adolescent health-related quality of life and perceived satisfaction with life. Qual. Life Res. 2005, 14, 1573–1584. [Google Scholar] [CrossRef]

	



Parkerson, G.R.; Broadhead, W.E.; Tse, C.K. The health status and life satisfaction of first-year medical students. Acad. Med. 1990, 65, 586–588. [Google Scholar] [CrossRef]

	



Oakes, J.M.; Rossi, P.H. The measurement of SES in health research: Current practice and steps toward a new approach. Soc. Sci. Med. 2003, 56, 769–784. [Google Scholar] [CrossRef]

	



Kraus, M.W.; Keltner, D. Signs of Socioeconomic Status: A Thin-Slicing Approach. Psychol. Sci. 2009, 20, 99–106. [Google Scholar] [CrossRef] [PubMed]

	



Cappelletti, E.R.; Kreuter, M.W.; Boyum, S.; Thompson, T. Basic needs, stress and the effects of tailored health communication in vulnerable populations. Health Educ. Res. 2015, 30, 591–598. [Google Scholar] [CrossRef] [PubMed]

	



Kumar, M.K. Important factors of self-efficacy and its relationship with life satisfaction and self-esteem–with reference to gen y and gen z individuals. IOP Conf. Ser. Mater. Sci. Eng. 2018, 390, 012007. [Google Scholar] [CrossRef]

	



Middlemiss, L.; Gillard, R. Fuel poverty from the bottom-up: Characterising household energy vulnerability through the lived experience of the fuel poor. Energy Res. Soc. Sci. 2015, 6, 146–154. [Google Scholar] [CrossRef]

	



Unanue, W.; Gómez, M.E.; Cortez, D.; Oyanedel, J.C.; Mendiburo-Seguel, A. Revisiting the Link between Job Satisfaction and Life Satisfaction: The Role of Basic Psychological Needs. Front. Psychol. 2017, 8, 680. [Google Scholar] [CrossRef]

	



Cheung, F.; Lucas, R.E. Assessing the validity of single-item life satisfaction measures: Results from three large samples. Qual. Life Res. 2014, 23, 2809–2818. [Google Scholar] [CrossRef]

	



Eroğlu, S.E.; Bozgeyikli, H.; Çalişir, V. Life Satisfaction Depending on Socio-Economic Status and Gender among Turkish Students. Policy Futur. Educ. 2009, 7, 379–386. [Google Scholar] [CrossRef]

	



Gustafsson, P.E.; Janlert, U.; Theorell, T.; Westerlund, H.; Hammarstrom, A. Socioeconomic status over the life course and allostatic load in adulthood: Results from the Northern Swedish Cohort. J. Epidemiol. Community Health 2011, 65, 986–992. [Google Scholar] [CrossRef]

	



Gustafsson, P.E.; Janlert, U.; Theorell, T.; Hammarström, A. Life-course socioeconomic trajectories and diurnal cortisol regulation in adulthood. Psychoneuroendocrinology 2010, 35, 613–623. [Google Scholar] [CrossRef]

	



Buzar, S. When Homes Become Prisons: The Relational Spaces of Postsocialist Energy Poverty. Environ. Plan. Econ. Space 2007, 39, 1908–1925. [Google Scholar] [CrossRef]

	



Diener, E.; Suh, E. Measuring Quality of Life: Economic, Social, And Subjective Indicators. Soc. Indic. Res. 1997, 40, 189–216. [Google Scholar] [CrossRef]

	



Frijters, P.; Haisken-DeNew, J.P.; Shields, M.A. Investigating the Patterns and Determinants of Life Satisfaction in Germany Following Reunification. J. Hum. Resour. 2004, XXXIX, 649–674. [Google Scholar] [CrossRef]

	



Lucas, R.E. Adaptation and the Set-Point Model of Subjective Well-Being: Does Happiness Change After Major Life Events? Curr. Dir. Psychol. Sci. 2007, 16, 75–79. [Google Scholar] [CrossRef]

	



Crowley, F.; Walsh, E. How Important are Personal Ties, Trust and Tolerance for Life Satisfaction in Europe? SRERC Working Paper Series; University College Cork: Cork, Ireland, 2018. [Google Scholar]

	



Bjørnskov, C. The Happy Few: Cross–Country Evidence on Social Capital and Life Satisfaction. Kyklos 2003, 56, 3–16. [Google Scholar] [CrossRef]

	



Vemuri, A.W.; Costanza, R. The role of human, social, built, and natural capital in explaining life satisfaction at the country level: Toward a National Well-Being Index (NWI). Ecol. Econ. 2006, 58, 119–133. [Google Scholar] [CrossRef]

	



Inaba, Y.; Wada, Y.; Ichida, Y.; Nishikawa, M. Which part of community social capital is related to life satisfaction and self-rated health? A multilevel analysis based on a nationwide mail survey in Japan. Soc. Sci. Med. 2015, 142, 169–182. [Google Scholar] [CrossRef]

	



Gallie, D.; Russell, H. Unemployment and life satisfaction: A cross-cultural comparison. Eur. J. Sociol. Arch. Eur. Sociol. 1998, 39, 248–280. [Google Scholar] [CrossRef]

	



Kassenboehmer, S.C.; Haisken-DeNew, J.P. You’re Fired! the Causal Negative Effect of Entry Unemployment on Life Satisfaction. Econ. J. 2009, 119, 448–462. [Google Scholar] [CrossRef]

	



Globalization and Health; Kawachi, I.; Wamala, S.P. (Eds.) Oxford University Press: Oxford, UK; New York, NY, USA, 2007; ISBN 978-0-19-517299-7. [Google Scholar]

	



Bambra, C.; Eikemo, T.A. Welfare state regimes, unemployment and health: A comparative study of the relationship between unemployment and self-reported health in 23 European countries. J. Epidemiol. Community Health 2009, 63, 92–98. [Google Scholar] [CrossRef]

	



Drydakis, N. The effect of unemployment on self-reported health and mental health in Greece from 2008 to 2013: A longitudinal study before and during the financial crisis. Soc. Sci. Med. 2015, 128, 43–51. [Google Scholar] [CrossRef]

	



Paul, K.I.; Moser, K. Unemployment impairs mental health: Meta-analyses. J. Vocat. Behav. 2009, 74, 264–282. [Google Scholar] [CrossRef]

	



Böckerman, P.; Ilmakunnas, P. Unemployment and self-assessed health: Evidence from panel data. Health Econ. 2009, 18, 161–179. [Google Scholar] [CrossRef] [PubMed]

	



Pachauri, S.; Rao, N.D. Gender impacts and determinants of energy poverty: Are we asking the right questions? Curr. Opin. Environ. Sustain. 2013, 5, 205–215. [Google Scholar] [CrossRef]

	



The Berlin Aging Study: Aging from 70 to 100; A Research Project of the Berlin-Brandenburg Academy of Sciences; Baltes, P.B.; Mayer, K.U. (Eds.) 1. paperback printing.; Cambridge University Press: Cambridge, UK, 2001; ISBN 978-0-521-00003-1. [Google Scholar]

	



Deeks, A.; Lombard, C.; Michelmore, J.; Teede, H. The effects of gender and age on health related behaviors. BMC Public Health 2009, 9, 213. [Google Scholar] [CrossRef] [PubMed]

	



Ferrini, R.; Edelstein, S.; Barrettconnor, E. The Association Between Health Beliefs and Health Behavior Change in Older Adults. Prev. Med. 1994, 23, 1–5. [Google Scholar] [CrossRef] [PubMed]

	



Baird, B.M.; Lucas, R.E.; Donnellan, M.B. Life Satisfaction Across the Lifespan: Findings from Two Nationally Representative Panel Studies. Soc. Indic. Res. 2010, 99, 183–203. [Google Scholar] [CrossRef] [PubMed]

	



Carstensen, L.L.; Fung, H.H.; Charles, S.T. Socioemotional Selectivity Theory and the Regulation of Emotion in the Second Half of Life. Motiv. Emot. 2003, 27, 103–123. [Google Scholar] [CrossRef]

	



Carstensen, L.L.; Isaacowitz, D.M.; Charles, S.T. Taking time seriously: A theory of socioemotional selectivity. Am. Psychol. 1999, 54, 165–181. [Google Scholar] [CrossRef]

	



Joreskog, K.G.; Wold, H. The ML and PLS techniques for modeling with latent variables: Historical and comparative aspects. In Systems under Indirect Observation: Part I; Joreskog, K.G., Wold, H., Eds.; Elsevier: Amsterdam, North–Holland, The Netherlands, 1982; pp. 263–270. [Google Scholar]

	



Kock, N. From composites to factors: Ridging the gap between PLS and covariance-based structural equation modelling. Inf. Syst. J. 2019, 29, 674–706. [Google Scholar] [CrossRef]

	



Kock, N. Non-Normality Propagation among Latent Variables and Indicators in PLS-SEM Simulations. J. Mod. Appl. Stat. Methods 2016, 15, 299–315. [Google Scholar] [CrossRef]

	



Kock, N. Advanced Mediating Effects Tests, Multi-Group Analyses, and Measurement Model Assessments in PLS-Based SEM. Int. J. E-Collab. 2014, 10, 1–13. [Google Scholar] [CrossRef]

	



Kock, N. How Likely is Simpson’s Paradox in Path Models? Int. J. E-Collab. 2015, 11, 1–7. [Google Scholar] [CrossRef]

	



Haenlein, M.; Kaplan, A.M. A Beginner’s Guide to Partial Least Squares Analysis. Underst. Stat. 2004, 3, 283–297. [Google Scholar] [CrossRef]

	



Hair, J.F.; Ringle, C.M.; Sarstedt, M. PLS-SEM: Indeed a Silver Bullet. J. Mark. Theory Pract. 2011, 19, 139–152. [Google Scholar] [CrossRef]

	



Bouzarovski, S. Energy poverty in the European Union: Landscapes of vulnerability. Wiley Interdiscip. Rev. Energy Environ. 2014, 3, 276–289. [Google Scholar] [CrossRef]

	



Bouzarovski, S.; Petrova, S. A global perspective on domestic energy deprivation: Overcoming the energy poverty–fuel poverty binary. Energy Res. Soc. Sci. 2015, 10, 31–40. [Google Scholar] [CrossRef]

	



Nunnally, J.C.; Bernstein, I.H. Psychometric Theory, 3rd ed.; McGraw-Hill: New York, NY, USA, 1994; ISBN 978-0-07-047849-7. [Google Scholar]

	



Nunnally, J.C. Psychometric Theory; McGraw-Hill Series in Psychology, 2nd ed.; McGraw-Hill: New York, NY, USA, 1978; ISBN 978-0-07-047465-9. [Google Scholar]

	



Kennedy, P. A Guide to Econometrics, 6th ed.; Wiley-Blackwell: Malden, MA, USA, 2008; ISBN 978-1-4051-8257-7. [Google Scholar]

	



Hu, L.; Bentler, P.M. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives. Struct. Equ. Model. Multidiscip. J. 1999, 6, 1–55. [Google Scholar] [CrossRef]

	



Dear, K.B.G.; McMichael, A.J. The health impacts of cold homes and fuel poverty. BMJ 2011, 342, d2807. [Google Scholar] [CrossRef]

	



Stewart, J.; Habgood, V. Benefits of a health impact assessment in relation to fuel poverty: Assessing Luton’s Affordable Warmth Strategy and the need for a national mandatory strategy. J. R. Soc. Promot. Health 2008, 128, 123–129. [Google Scholar] [CrossRef]

	



Haller, M.; Hadler, M. How Social Relations and Structures can Produce Happiness and Unhappiness: An International Comparative Analysis. Soc. Indic. Res. 2006, 75, 169–216. [Google Scholar] [CrossRef]

	



Gómez-Baya, D.; Lucia-Casademunt, A.; Salinas-Pérez, J. Gender Differences in Psychological Well-Being and Health Problems among European Health Professionals: Analysis of Psychological Basic Needs and Job Satisfaction. Int. J. Environ. Res. Public. Health 2018, 15, 1474. [Google Scholar] [CrossRef] [PubMed]

	



Regitz-Zagrosek, V. Sex and gender differences in health. EMBO Rep. 2012, 13, 596–603. [Google Scholar] [CrossRef] [PubMed]

	



Hindman Persson, T. Women’s Health Choices and the Effects on Child Health. SSRN Electron. J. 2001. [Google Scholar] [CrossRef]

	



Kangasniemi, M.; Blomberg, K.; Korhonen, A. Mothers’ perceptions of their health choices, related duties and responsibilities: A qualitative interview study. Midwifery 2015, 31, 1039–1044. [Google Scholar] [CrossRef] [PubMed]

	



Bird, C.E.; Rieker, P.P. Gender and Health: The Effects of Constrained Choices and Social Policies; Cambridge University Press: Cambridge, UK; New York, NY, USA, 2008; ISBN 978-0-521-86415-2. [Google Scholar]

	



Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Routledge: Hillsdale, MI, USA, 1988; ISBN 978-0-8058-0283-2. [Google Scholar]

	



Mroczek, D.K.; Kolarz, C.M. The effect of age on positive and negative affect: A developmental perspective on happiness. J. Pers. Soc. Psychol. 1998, 75, 1333–1349. [Google Scholar] [CrossRef]

	



Biermann, P. How Fuel Poverty Affects Subjective Well-Being: Panel Evidence from Germany, Oldenburg Discussion Papers in Economics. Ph.D. Thesis, University of Oldenburg, Oldenburg, Germany, 2016. [Google Scholar]

	



Rodriguez-Alvarez, A.; Orea, L.; Jamasb, T. Fuel poverty and Well-Being: A consumer theory and stochastic frontier approach. Energy Policy 2019, 131, 22–32. [Google Scholar] [CrossRef]

	



Welsch, H.; Biermann, P. Energy Affordability and Subjective Well-Being: Evidence for European Countries. Energy J. 2017, 38, 159–176. [Google Scholar] [CrossRef]

	



Walton, G.M.; Spencer, S.J. Latent Ability: Grades and Test Scores Systematically Underestimate the Intellectual Ability of Negatively Stereotyped Students. Psychol. Sci. 2009, 20, 1132–1139. [Google Scholar] [CrossRef]

	



Dlouhy, M. Mental health policy in Eastern Europe: A comparative analysis of seven mental health systems. BMC Health Serv. Res. 2014, 14, 42. [Google Scholar] [CrossRef]








[image: Energies 12 03988 g001 550] 





Figure 1. Life satisfaction differential between non-energy poverty and energy poverty groups in relation to energy poverty incidence. Note: BG—Bulgaria, HR—Croatia, CZ—Czech Rep., EE—Estonia, DE—Germany, HU—Hungary, IT—Italy, LV—Latvia, LT—Lithuania, PL—Poland, RO—Romania, SK—Slovak Rep., SI—Slovenia. 
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Figure 2. The estimated structural model. 
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Table 1. The variables.
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Manifest Variables

	
Item

	
Mean

	
Standard

Variation






	
1

	
2

	
3

	
4




	
Energy poverty

	
Can you afford adequate heating of your dwelling?

	

	
-




	
Yes = 1

	
93.5%




	
No = 2

	
6.5%




	
Health status

	
How would you assess your health?

5-point Likert scale, from Very good = 1, to Very bad = 5

	
2.51

	
0.92




	
Work status

	
Did you work during the past 12 months?

	

	
-




	
Yes = 1

	
61.4%




	
No = 2

	
38.6%




	
Age

	
Respondent’s age (years)

	
51.88

	
17.74




	
Gender

	
Male = 1

	
44.1%

	
-




	
Female = 2

	
55.9%




	
Intolerance

	
Percentage of affirmative responses to the question: “Could you please mention any that you would not like to have as neighbors? Families with children/Pedophiles/Drug addicts/People of a different race/People who have AIDS/Elderly people/Immigrants/Foreign workers/Homosexuals/Gypsies/People of a different religion/Poor people/Heavy drinkers/Unmarried couples living together/Jewish people/People who speak a different language”

	
4.29

	
2.888




	
Exogenous Latent Variables

	
Items

Rated on 5-Point Likert Scale, From 1 = Strongly Disagree to 5 = Strongly Agree

	
Factor Loadings

	
D.G. rho

	
AVE

	
Cronbach’s Alpha




	
Economic environment improvement

	
The economic situation in our country is better today than around 4 years ago

	
0.889

	
0.888

	
0.726

	
0.811




	
The political situation in our country is better today than around 4 years ago

	
0.860




	
On the whole, I am satisfied with the present state of the economy

	
0.805




	
Satisfaction with socioeconomic status

	
My household lives better nowadays than around 4 years ago

	
0.750

	
0.831

	
0.621

	
0.693




	
All things considered, I am satisfied with my job as a whole

	
0.760




	
All things considered, I am satisfied with my financial situation as a whole

	
0.850




	
Endogenous (Outcome) Variable

	
Item

Rated on 5-Point Likert Scale, From 1 = Strongly Disagree to 5 = Strongly Agree

	
Mean

	
Standard

Variation




	
Life satisfaction

	
All things considered, I am satisfied with my life now

	
3.5

	
1.06
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Table 2. Welch two-sample t-tests for mean differences by country.
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	Country
	Mean Life Satisfaction for Non-Energy Poverty Group
	Mean Life Satisfaction for Energy Poverty Group
	Difference in Mean Life Satisfaction
	t-Statistic
	p-Value





	Bulgaria
	3.000
	2.135
	0.87
	11.03
	<2.2 × 10−16



	Croatia
	3.490
	2.186
	1.30
	7.6346
	1.806 × 10−10



	Czech Rep.
	3.537
	2.946
	0.59
	3.6643
	0.0007592



	Estonia
	3.611
	3.000
	0.61
	6.1917
	4.927 × 10−9



	Germany
	3.909
	3.818
	0.09
	0.345
	0.7373



	Hungary
	2.909
	2.211
	0.70
	5.295
	6.42 × 10−7



	Italy
	3.189
	2.341
	0.85
	5.364
	2.621 × 10−6



	Latvia
	3.496
	2.897
	0.60
	4.9781
	2.521 × 10−6



	Lithuania
	3.432
	2.733
	0.70
	8.95
	<2.2 × 10−16



	Poland
	3.479
	2.588
	0.89
	7.151
	2.116 × 10−10



	Romania
	3.129
	2.525
	0.60
	5.146
	1.143 × 10−6



	Slovak Rep.
	3.327
	2.909
	0.42
	2.7793
	0.007898



	Slovenia
	3.622
	3.085
	0.54
	3.9022
	0.0002071







Note: Alternative hypotheses: mean difference is not zero.
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