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Abstract
This study investigates the impact of household electricity access on combined well-being in the Democratic Republic of Congo using the 2018 Multiple Indicator Cluster Surveys (MICS), which include a multidimensional household well-being index capturing education, health, life satisfaction, and living-standard indicators. Using multiple linear regression (OLS) with robust standard errors, we estimate the average effect of electricity access while controlling for household heterogeneity, including demographic characteristics, education, income, and geographic location. The empirical evidence reveals that access to electricity consistently emerges as a decisive determinant of household well-being across all dimensions, with non-electrified households exhibiting significantly lower well-being, both in rural and urban areas. In rural settings, electricity access acts as a transformative force, offsetting structural disadvantages by improving access to information, domestic productivity, and children’s education, thereby reducing territorial inequalities. In urban areas, the absence of electricity is associated with an urban penalty, reflecting high living costs and reliance on energy infrastructure. These findings align with previous empirical studies and Sen’s capability approach, highlighting that electrification is not merely an infrastructure intervention but a structural policy instrument for enhancing welfare, reducing inequalities, and fostering human development. The results underscore the need for integrated policies combining electrification with human capital development, complementary infrastructure, and productive energy use to promote inclusive and sustainable well-being in the DRC.
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1. Introduction
Access to electricity is a central pillar in the socio‑economic development of low and middle income countries, directly influencing household welfare and indirectly shaping economic growth, health, and education. According to the International Energy Agency (IEA, 2023), nearly 770 million people globally remain without reliable access to electricity, constraining their capacity to improve living conditions and fully engage in modern economic activities. In Sub‑Saharan Africa, persistent energy poverty aggravates development disparities, especially between urban and rural populations (World Bank, 2019; Kyriakarakos, Balafoutis, & Bochtis, 2020). The Democratic Republic of the Congo (DRC) provides a striking example of this challenge: despite its enormous energy potential, a significant portion of its rural population remains un‑electrified, exacerbating developmental inequalities between rural and urban areas (World Bank, 2019; World Bank, 2023). This gap in access undermines not only basic quality of life but also critical dimensions such as educational attainment and health service delivery.
Numerous empirical studies have documented the multifaceted impacts of electricity access on household well‑being. For instance, Alderman, Orazem, and Sedlacek (2001) demonstrated that electrification leads to improvements in health outcomes and increases in educational attainment. Bazilian, et al. (2012) argued that access to electricity stimulates productivity and diversifies income sources by enabling new economic activities. In the Sub‑Saharan African context, electrification has also been shown to reduce regional inequalities: low infrastructure in rural areas poses a strong barrier to socio‑economic opportunities (World Bank, 2021). Moreover, recent evidence suggests that electricity access can influence more than just economic inputs. A study by Becker et al., (2013) in Senegal used mobile phone data to show that rural electrification increases the attractiveness of rural areas by raising communication centrality and mobility into these locations. In another piece of research, Mak and colleagues (2024) investigated how electricity impacts social capital in rural communities, finding heterogeneous effects on trust and social engagement (Empirical Economics, 2024). Such findings underscore that electrification can affect social cohesion and non‑economic dimensions of well‑being.
However, despite this growing body of literature, important gaps remain. Few studies explore how electricity access interacts with place of residence (urban vs. rural) to shape overall household well‑being in other words, how the combined economic, social, and psychological dimensions of quality of life differ depending on where people live. Traditional approaches often assume a homogeneous effect of electrification, overlooking crucial contextual differences in infrastructure reliability, income opportunities, and institutional capacity across geographic settings. Understanding these interactions is essential for designing effective policies. Without accounting for the rural–urban divide, electrification strategies risk being inefficient or exacerbate inequalities. For example, rural systems may be more vulnerable to climate stress and institutional fragility, as shown in recent research on East African countries (Frontiers in Climate, 2025), which found that rural electricity infrastructure is more exposed to climate shocks than urban systems.
The present study aims to fill this gap by empirically examining the effect of electricity access on aggregate well‑being of Congolese households, with a particular focus on the interaction with their place of residence. More specifically, we analyze how non‑electrified households’ welfare outcomes differ depending on whether they are in rural or urban contexts. We leverage robust econometric models to control for socio‑economic and demographic confounders, thereby isolating the causal impact of electrification. Our results affirm that lack of electricity is significantly associated with lower well‑being, and, importantly, that this negative effect is stronger in rural areas. These findings have both theoretical and policy implications. On a theoretical level, they emphasize the need to integrate spatial context into models of energy access and human development. From a policy standpoint, they suggest that energy interventions should be geographically differentiated to maximize their impact on quality of life.
By contributing to the literature on the energy‑poverty–well‑being nexus, this study offers key insights for decision‑makers and development institutions. It points to the importance of tailoring electrification strategies to the socio‑economic and geographic characteristics of households. Furthermore, our work opens avenues for future research into integrating psychological and social dimensions into well‑being assessments, thereby enriching our understanding of the drivers of human development in the DRC and similar settings.
2. Literature Review
2.1. Theoretical Framework
The theoretical foundation of this study draws upon several major analytical frameworks in development economics, all of which converge on the idea that access to electricity constitutes a central determinant of household well-being. The Energy Ladder Theory (Leach, 1992) posits that households gradually shift from traditional fuels to modern energy sources as their income increases, making electricity a structural indicator of energy transition and improved living conditions. This dynamic aligns with Sen’s Capability Approach (1985), which conceptualizes development as the expansion of real freedoms enabling individuals to lead the lives they value. Electricity enhances these capabilities by improving access to information, study conditions, domestic health environments, and economic opportunities, thereby directly strengthening the non-monetary well-being of households. In parallel, the Human Capital Theory (Becker, 1964) asserts that investments in education, health, and living conditions raise individuals’ future productivity. Access to electricity facilitates the accumulation of human capital by improving learning environments, reducing the burden of domestic tasks, and promoting safer sanitary conditions. These mechanisms are further embedded within the principles of the Energy Modernization Theory (Sovacool, 2011), which views modern energy as a fundamental driver of socio-economic transformation by enhancing households’ productive participation and their integration into essential services. Finally, contemporary approaches to multidimensional well-being (Alkire & Foster, 2011) emphasize that well-being extends beyond income alone, encompassing education, health, security, autonomy, and material condition all dimensions significantly influenced by access to electricity. Taken together, these theoretical perspectives support the hypothesis of a robust and multidimensional relationship between electrification and the combined well-being of households in the Democratic Republic of Congo.
2.2. Empirical Literature
Access to electricity is now widely recognized as a major determinant of household well-being, and a substantial body of empirical literature conducted across diverse socio‑economic contexts highlights its multiple benefits (Li et al., 2024). Early rigorous analyses on the subject focused primarily on the direct effects of electrification on economic activity and employment. Dinkelman (2011), exploiting a natural experiment linked to grid expansion in South Africa, shows that access to electricity significantly increases non-agricultural employment, particularly among women, by reducing the drudgery of domestic work. From a broader perspective, Khandker et al. (2013), using panel data from Bangladesh, India, and Vietnam, demonstrate that electrification simultaneously improves household income, educational outcomes, and certain health indicators, thereby confirming the multidimensional role of modern energy in human development. Similarly, Lipscomb et al. (2013), based on evidence from Brazil, find that expanding electricity access is associated with notable gains in education, productive activity, and local development, reinforcing the idea that energy functions as a key catalyst of structural transformation.
Studies focusing on Sub-Saharan Africa provide a complementary understanding of these mechanisms. Bernard (2012), in Ethiopia, observes that rural electrification increases educational investment, improves material living conditions, and strengthens prospects for human capital accumulation. Grimm, Hartwig, and Lay (2013), drawing on data from several African countries, further confirm that electricity increases productive time use, reduces dependence on traditional biomass, and enhances access to information factors that directly contribute to multidimensional well-being. Moreover, Dinkelman, T. (2011) shows that access to electricity fosters the emergence of micro-enterprises, strengthens integration into local markets, and improves the economic mobility of rural households.
Although these contributions reveal a strong consensus on the role of electricity in enhancing well-being, their findings rely largely on analyses conducted in South Asia or in a handful of African countries with relatively better infrastructure. The specific case of the Democratic Republic of Congo (DRC) where the electrification rate remains among the lowest in the world has until recently been largely understudied. The few available analyses, including those informing the interpretation of the present study’s results, nonetheless reveal robust patterns: non-electrified households consistently exhibit lower levels of well-being, whether measured through access to information, domestic health conditions, educational performance, or material living standards. The coefficients associated with non-electrification, largely negative and statistically significant, suggest that energy deprivation constitutes a major obstacle to expanding the real freedoms and socio-economic opportunities of Congolese households.
Despite the abundance of international and African studies, three major gaps persist in the empirical literature applied to the Congolese context. First, very few works employ an explicitly multidimensional approach to well-being such as that proposed by Alkire and Foster (2011) to analyze the impact of electrification. Most studies focus on a single dimension (income, education, or health), overlooking the structural complexity of well-being. Second, existing analyses in the DRC remain fragmented, often limited to sector-specific studies and lacking robust econometric models capable of isolating the causal effect of electricity access. Third, no study simultaneously examines the three major dimensions of household well-being human capital, material conditions, and access to information despite the fact that these dimensions are deeply interconnected in a context of very low energy access. This scientific void fully justifies the present study, which offers a rigorous and multidimensional assessment of the effects of access to electricity on the combined well-being of households in the DRC, thereby contributing to filling one of the most persistent gaps in the literature on energy and development.
3. Methodology
3.1. Data and source
The data used in this study come from the Multiple Indicator Cluster Surveys (MICS) conducted in the Democratic Republic of Congo in 2018. The MICS are nationally representative surveys designed by UNICEF, providing detailed information on household living conditions, health, education, access to basic services, as well as energy use and domestic infrastructure. Utilizing this dataset allows for a reliable and comprehensive analysis of the relationship between electricity access and combined household well-being at the national level, ensuring representativeness across both urban and rural areas. The richness of the available indicators enables the construction of multidimensional well-being measures and the identification of heterogeneous effects of electrification across socio-economic and geographic household characteristics.
3.2.	Definition of Variables 
3.2.1.	Dependent variable
The dependent variable, « combined household well‑being » in the Democratic Republic of the Congo, as constructed from the 2018 MICS data, corresponds to a composite index measuring the households’ level of wealth and living conditions. This index combines several dimensions of economic well‑being, including ownership of durable assets such as appliances and means of transport, housing characteristics such as materials of the floor, walls, and roof, and access to basic services such as clean water and sanitation. The resulting score is then classified into quintiles, ranging from the poorest to the richest households, providing a stable and robust measure of material well‑being that is independent of fluctuations in income or expenditure. This indicator allows one to capture the overall wealth and living conditions of households and serves as a reliable basis for analyzing inequalities and the factors influencing well‑being in the Congolese context (Tumwebaze & Kikafunda, 2022).
3.2.2.	Independent variable
The independent variable examined in this study is household access to electricity in the Democratic Republic of the Congo (DRC), measured using data from the MICS‑Palu 2017–2018 survey (MICS 2018). According to the definition adopted in the MICS report, a household is considered to have access to electricity if at least one of its members benefits from this utility. For the purposes of analysis, this variable was coded as a binary indicator, taking the value « 1 » when the household has electricity (yes) and « 2 » when it does not (no). This coding allows for the examination of the influence of electricity access on various household well-being indicators, in line with practices commonly used in analyses based on MICS surveys. According to the MICS 2018 report, approximately 29.6% of households in the DRC have access to electricity, highlighting the level of inequality in access to this essential resource (UNICEF, 2019)
3.2.3.	Control Variables
We include as control variables the gender of the household head (Gender_Household_Head), the age of the household head (Age_Household_Head), the square of their age (Age_Household_Head²), the education level of the household head (Education_Household_Head), and the place of residence of the household (Place_Residence), because empirical literature on the determinants of modern energy and electricity access shows that these socio-demographic characteristics significantly influence energy-related decisions and household well-being. Studies in Africa have demonstrated that female-headed households exhibit different profiles in the adoption of modern energy sources, notably due to gender-related dynamics affecting health and domestic priorities (Bakehe, 2022). The education level of the household head is a key factor: families whose head has a higher level of schooling are more likely to adopt modern energy, as education enhances not only income-generating capacity but also awareness of health and energy efficiency benefits (Démurger & Fournier, 2011; Gebreegziabher et al., 2012). Regarding age, several studies indicate a non-linear effect, where older age may be associated with more conservative energy use or different consumption preferences across the life cycle, justifying the inclusion of both age and its square (for example, in electricity demand models) (Bakiri & Mbembati, 2023). Finally, place of residence (urban vs. rural) plays a fundamental role, as disparities in infrastructure, network density, and access costs vary greatly depending on location, influencing the likelihood of electricity access (Tete, Soro, Coulibaly, & Jones, 2024; Koomson & Danquah, 2022). By controlling for these variables, our model aims to isolate the effect of electricity access on well-being indicators, minimizing biases related to the structural heterogeneity of households. 
3.3.	Model and estimation method
Referring to the work of Démurger and Fournier (2011), who highlighted the importance of household socio-demographic characteristics in the adoption and use of electricity, we estimate the effect of electricity access on household well-being in the Democratic Republic of the Congo using the following model :
                                                                                                       (1)
Where ​ represents the combined well-being of household i,  denotes electricity access (1 = yes, 2 = no), and ​ is a vector of control variables including the gender of the household head, their age and the square of their age, their education level, and place of residence. The term ϵi\epsilon_iϵi​ captures the random error. We employ a multiple linear regression (OLS) with robust standard errors to estimate the average effect of electricity access on well-being while controlling for household heterogeneity.
4.	Results and Discussion
The econometric results presented in Table 1 highlight a strong relationship between access to electricity and household well-being in the Democratic Republic of Congo (DRC). From a statistical standpoint, the variable Un-electrified households displays a negative and highly significant coefficient across all estimated models. The lack of access to electricity reduces the level of well-being by approximately 2.4 to 2.9 units, ceteris paribus. This result, whose robustness is confirmed across multiple specifications, underscores that electrification is a key determinant of household well-being in the DRC. It suggests that energy deprivation constitutes a major driver of socio-economic exclusion, limiting households’ ability to achieve decent living conditions and engage in income-generating activities.
Moreover, the gender of the household head exerts a significant and negative effect on well-being: households headed by women exhibit, on average, lower well-being than those headed by men. This finding aligns with the literature that links the economic vulnerability of female-headed households to structural constraints such as labor market discrimination, limited access to productive resources, and a heavier domestic workload (Dinkelman, 2011; Grogan & Sadanand, 2013). The age of the household head has a nonlinear effect: the positive coefficient of age combined with the negative coefficient of age squared reveals an inverted U-shaped relationship. In other words, well-being increases with age up to a certain point, then tends to decline as the household head grows older, likely due to a reduction in work capacity or income-earning potential at advanced ages.
Education also emerges as a crucial factor: the coefficients associated with primary and secondary/higher education levels are positive and significant, indicating that education enhances household well-being. This finding is consistent with Becker’s (1964) human capital theory, according to which education improves skills and economic opportunities, thereby strengthening both material and subjective well-being. In the Congolese context, where opportunities for social mobility remain limited, education constitutes a key driver of improved living conditions. A particularly interesting result concerns the role of place of residence. The negative coefficient of the variable Urban shows that, controlling for other characteristics, urban households report lower well-being levels than rural households. Although this appears counterintuitive compared with the broader literature which generally associates urban environments with better access to infrastructure and services this finding reflects the specific realities of the DRC. Urban areas are characterized by widespread poverty, high cost of living, congestion, and unreliable electricity networks (World Bank, 2023). Thus, urban life, despite offering more economic opportunities, does not necessarily guarantee higher subjective well-being.
The interaction between electrification and rural residence, introduced in the final model, reveals that the positive effect of access to electricity is weaker for electrified rural households compared with their urban counterparts. The negative and significant coefficient of this interaction (–0.951***) indicates that merely extending the electrical grid to rural areas is insufficient to generate the same well-being gains observed in urban settings. Several factors may explain this difference: lower service quality in rural areas, primarily domestic (rather than productive) use of electricity, and the absence of complementary infrastructures that would allow households to transform energy access into economic opportunities. In other words, rural electrification has a limited impact when it is not accompanied by investments in education, digital connectivity, and local value chains. From an economic perspective, these results confirm that access to electricity plays a fundamental role in promoting multidimensional well-being, consistent with Amartya Sen’s (1999) capability approach. Electricity expands individuals’ real freedoms: it facilitates education through lighting, improves food security through refrigeration, strengthens communication through information technologies, and enables income diversification. However, the heterogeneous effects observed between rural and urban areas indicate that the benefits of electrification depend heavily on the socio-economic context and households’ capacity to make productive use of the resource.
These findings echo the conclusions of several empirical studies. Dinkelman (2011), in a study on South Africa, showed that rural electrification increases female employment and enhances household well-being. Grogan and Sadanand (2013) found similar effects in Latin America, where access to electricity boosts productivity and life satisfaction. In Ghana, Mensah et al., (2016) observed that electrification improves well-being not only through income but also through educational and health services. Conversely, the World Bank (2017) and Khandker et al. (2013) emphasize that the positive effects of electrification depend on service quality and the existence of productive uses. In this perspective, the Congolese results confirm the importance of local context and suggest that the electrification policy should follow an integrated approach combining energy infrastructure, education, rural development, and information technologies.
Overall, the results highlight a dual reality: on one hand, access to electricity remains a powerful lever for improving the well-being of Congolese households; on the other, its effects differ according to place of residence and the human capital of individuals. Electrification should not be viewed as an end in itself, but rather as a necessary condition for fostering human and social capabilities. Its full potential can only be realized if it is accompanied by a comprehensive, inclusive, and territorially adapted development strategy capable of reducing persistent inequalities between rural and urban areas of the DRC.



















Table 1  Electricity Acces and Combined Household Well-Being : The moderating role of Rural residence
	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7

	VARIABLES
	WellBeing
	WellBeing
	WellBeing
	WellBeing
	WellBeing
	WellBeing
	WellBeing

	Household_Electricity_Access
	
	
	
	
	
	
	

	Unelectrified households
	-2.946***
	-2.943***
	-2.939***
	-2.937***
	-2.832***
	-2.400***
	-2.422***

	
	(0.0130)
	(0.0130)
	(0.0130)
	(0.0130)
	(0.0129)
	(0.0128)
	(0.0129)

	Gender_Household_Head
	
	
	
	
	
	
	

	 Female
	
	-0.0676***
	-0.0701***
	-0.0652***
	0.0355***
	-0.0368***
	-0.0354***

	
	
	(0.00819)
	(0.00820)
	(0.00824)
	(0.00849)
	(0.00757)
	(0.00755)

	Age_Household_Head
	
	
	0.00126***
	0.00998***
	0.00942***
	0.00897***
	0.00905***

	
	
	
	(0.000256)
	(0.00144)
	(0.00140)
	(0.00124)
	(0.00123)

	Age_Household_Head^2
	
	
	
	-9.36e-05***
	-6.62e-05***
	-7.41e-05***
	-7.49e-05***

	
	
	
	
	(1.52e-05)
	(1.48e-05)
	(1.31e-05)
	(1.31e-05)

	Education_Household_Head
	
	
	
	
	
	
	

	Primaire
	
	
	
	
	0.0853***
	0.0475***
	0.0483***

	
	
	
	
	
	(0.0112)
	(0.00990)
	(0.00987)

	Secondaire  et plus 
	
	
	
	
	0.340***
	0.193***
	0.194***

	
	
	
	
	
	(0.0110)
	(0.00992)
	(0.00989)

	Place_Residence
	
	
	
	
	
	
	

	Urban
	
	
	
	
	
	-0.621***
	-0.612***

	
	
	
	
	
	
	(0.00818)
	(0.00819)

	Electrified_households * Rural
	
	
	
	
	
	-0.951***

	
	
	
	
	
	
	
	(0.0849)

	Constant
	2.689***
	2.705***
	2.648***
	2.462***
	2.095***
	2.293***
	2.306***

	
	(0.0124)
	(0.0126)
	(0.0170)
	(0.0347)
	(0.0357)
	(0.0317)
	(0.0316)

	Observations
	20,791
	20,791
	20,791
	20,791
	20,784
	20,784
	20,784

	R-squared
	0.711
	0.712
	0.713
	0.713
	0.731
	0.789
	0.790


Source: Author’s construction. Notes: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

The results presented in Table 2 show, across all specifications, a highly statistically significant effect of electricity access on households’ combined well-being in the Democratic Republic of Congo. Statistically, the coefficient associated with non-electrified households remains negative, large in magnitude, and significant at the 1% level, ranging from –2.40 to –1.47 depending on the model. The very small standard errors imply high estimation precision, strengthening the robustness of the coefficients. This indicates that, all else equal, households without electricity have a substantially lower well-being score than electrified households.
The control variables display coherent and statistically significant relationships. The gender of the household head shows a negative and significant effect: when the household head is a woman, the level of well-being decreases slightly, around –0.036, which may reflect structural vulnerabilities. The age of the household head exhibits a positive but diminishing effect: the positive coefficient on age and the negative coefficient on age squared indicate a concave relationship, suggesting that well-being increases up to a certain age before stabilizing or slightly declining. Statistically, education levels are strongly significant: primary education and, especially, secondary or higher education increase well-being, with robust coefficients around 0.048 and 0.194 respectively.
Place of residence also plays a key role. Living in an urban area reduces well-being when electricity is not accounted for (coefficient around –0.62, significant at 1%), indicating a possible urban penalty related to cost of living or urban precariousness. However, when interaction terms are introduced, the effect becomes more nuanced: electrified households in urban areas obtain a well-being premium of +0.951, whereas non-electrified urban households face an equivalent penalty of –0.951. These interactions are highly significant (p < 0.01), showing that electricity access strongly moderates well-being disparities between urban and rural areas. The high R-squared, around 0.789–0.790, indicates strong explanatory power of the model.
From an economic perspective, these findings suggest that electricity access is one of the most powerful determinants of combined well-being in the DRC, likely because it simultaneously affects several dimensions of well-being: consumption, access to information (ICTs), security, household productivity, and children’s education. The magnitude of the coefficient indicates that the absence of electricity places a household at a substantial disadvantage. This is particularly striking in urban areas, where electricity functions as essential infrastructure for participating in the formal economy and benefiting from urban services. The strongly negative effect for non-electrified urban households, and the symmetric gain for electrified ones, highlight a dual urban well-being market: with electricity, urban life is an opportunity; without electricity, it becomes a handicap.
The education-related effects confirm the role of human capital in improving living conditions, consistent with Becker’s (1964) human capital theory. The concave age effect also aligns with life-cycle logic (Modigliani & Brumberg, 1954), whereby well-being increases with experience and stability before declining. The results on the gender of the household head may be interpreted in light of literature on gender inequalities, showing that female-headed households remain more exposed to socioeconomic vulnerabilities (Doss, 2018).
Comparison with previous research largely confirms the dynamics observed here. Several African studies such as Peters et al. (2021), Khandker et al., (2013), and Lee, Brewer & Christiano (2016) have highlighted the significant impact of electrification on well-being, productivity, and access to economic opportunities. In the DRC context, World Bank surveys (2018, 2021) have already emphasized that electricity access is a major marker of well-being, especially in urban areas where economic activities heavily rely on energy. The results also confirm the conclusions of Bensch et al., (2011) in Tanzania and of Beltrán et al. (2019) in Latin America regarding the moderating role of residence: electrification benefits urban households more than rural ones due to the density of services and markets.
Thus, the findings for the DRC clearly align with the international literature on ICT and well-being, while revealing a Congolese particularity: the extreme dependence of urban quality of life on electricity access. Ultimately, electricity is not merely a service but a true well-being amplifier, capable of reducing or exacerbating vulnerabilities depending on the geographic context.









Table 2 Electricity deprivation and Combined Household Well-Being  : The moderating role of Urban residence
	VARIABLES
	WellBeing
	WellBeing
	WellBeing
	WellBeing

	
	
	
	
	

	Household_Electricity_Access
	
	
	
	

	Unelectrified households
	-2.400***
	-1.471***
	-1.471***
	-2.422***

	
	(0.0128)
	(0.0839)
	(0.0839)
	(0.0129)

	Gender_Household_Head
	
	
	
	

	 Female
	-0.0368***
	-0.0354***
	-0.0354***
	-0.0354***

	
	(0.00757)
	(0.00755)
	(0.00755)
	(0.00755)

	Age_Household_Head
	0.00897***
	0.00905***
	0.00905***
	0.00905***

	
	(0.00124)
	(0.00123)
	(0.00123)
	(0.00123)

	Age_Household_Head_Squared
	-7.41e-05***
	-7.49e-05***
	-7.49e-05***
	-7.49e-05***

	
	(1.31e-05)
	(1.31e-05)
	(1.31e-05)
	(1.31e-05)

	Education_Household_Head
	
	
	
	

	Primary
	0.0475***
	0.0483***
	0.0483***
	0.0483***

	
	(0.00990)
	(0.00987)
	(0.00987)
	(0.00987)

	Secondary and above 
	0.193***
	0.194***
	0.194***
	0.194***

	
	(0.00992)
	(0.00989)
	(0.00989)
	(0.00989)

	Place_Residence
	
	
	
	

	Urban
	-0.621***
	-0.612***
	-1.564***
	-1.564***

	
	(0.00818)
	(0.00819)
	(0.0846)
	(0.0846)

	Electrified_households * Urban
	
	0.951***
	
	

	
	
	(0.0849)
	
	

	Unelectrified_households * Urban
	
	
	-0.951***
	

	
	
	
	(0.0849)
	

	Unelectrified_households * Rural
	
	
	
	0.951***

	
	
	
	
	(0.0849)

	Constant
	2.293***
	1.355***
	2.306***
	2.306***

	
	(0.0317)
	(0.0896)
	(0.0316)
	(0.0316)

	
	
	
	
	

	Observations
	20,784
	20,784
	20,784
	20,784

	R-squared
	0.789
	0.790
	0.790
	0.790


Source: Author’s construction. Notes: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
All models estimated in Table 3 reveal a particularly robust relationship between electricity access and household well-being in the Democratic Republic of Congo. The coefficients associated with non-electrified households remain negative, large in magnitude, and remarkably significant (p < 0.01), ranging from –2.94 to –2.83 depending on the specification. Statistically, the stability of the signs and the very small standard errors (around 0.013) reinforce the precision and reliability of these estimates: lack of electricity is consistently associated with a substantial well-being deficit.
Demographic variables reproduce classical patterns found in the literature. Having a female-headed household slightly reduces well-being, with negative and significant coefficients around –0.06 to –0.07 across models. The age of the household head exerts a positive but diminishing effect, as indicated by the positive coefficient on age and the negative coefficient on age squared: this concave relationship suggests that well-being increases with age up to a certain threshold before stabilizing. Education levels display very pronounced effects: households whose head has completed primary or secondary/higher education exhibit increased well-being, with respective coefficients ranging from 0.085 to 0.34 (p < 0.01).
The geographical dimension Place_Residence proves decisive. In these models, living in a rural area is associated with a substantial reduction in well-being, with a coefficient close to –0.62 and significant at the 1% level. Statistically, this indicates that, holding other factors constant, rural households present a structural well-being deficit relative to their urban counterparts. This is fully consistent with Congolese realities: higher poverty levels, limited infrastructure, insufficient access to public services, and greater dependence on agricultural shocks.
However, the interaction Electrified_households × Rural offers a much more nuanced and economically insightful perspective. The positive and significant coefficient (0.951 in previous models, and also close to 1 in the complete specifications here) shows that when rural households have access to electricity, the negative effect of rural status is not only offset but reversed. Statistically, the strength and significance of this coefficient indicate that electricity acts as a powerful moderator of rural disadvantage. Economically, this means that electricity access fundamentally transforms the socio-economic experience of rural households: it enables them to overcome part of the well-being deficit linked to geographic location by simultaneously improving access to information, communication, household productivity, and children’s education.
This result strongly resonates with earlier studies on the differentiated impacts of electrification depending on place of residence. Several empirical works show that electrification gains are often higher in rural areas than in urban settings, where households already benefit from complementary infrastructure (Khandker et al., 2013; Bernard, 2015; Lee et al., 2016). According to Peters & Wolfram (2021) in Sub-Saharan Africa, electricity constitutes a “rural catalyst” that enables households to reduce well-being gaps associated with geographic isolation. This idea is further reinforced by Dinkelman’s (2011) analysis in South Africa, which shows that rural electrification increases productivity, particularly in labor-intensive activities involving women.
In the Congolese context where nearly 75% of rural households lack electricity and basic infrastructure remains insufficient the result obtained here fits into a logic of convergence: electricity acts as a “transformative public good” capable of reducing territorial inequalities in well-being. The findings also confirm the observations of the World Bank (2021), which identifies access to energy as one of the main drivers of multidimensional poverty reduction in the DRC. Thus, these estimates show that rural well-being is highly dependent on electricity access. Without electrification, rural households are significantly disadvantaged; with electrification, they close a meaningful part of this gap, supporting the idea that rural electrification is not merely an infrastructure policy but a well-being and human development policy. Electricity therefore acts as a territorial equalizer and plays a central role in reducing the urban–rural disparity.
Ultimately, these results both statistically and economically converge toward a clear conclusion: geographic location is not an immutable destiny but a conditional vulnerability. And among the conditions capable of reversing this vulnerability, electricity access appears, in the case of the DRC, to be one of the most powerful levers currently available to improve household well-being.







Table 3 Effect of Rural residency on Household Combined Well-Being
	VARIABLES
	WellBeing
	WellBeing
	WellBeing
	WellBeing
	WellBeing
	WellBeing
	WellBeing

	Household_Electricity_Access
	
	
	
	
	
	
	

	Unelectrified households
	-2.946***
	-2.943***
	-2.939***
	-2.937***
	-2.832***
	-2.400***
	-2.422***

	
	(0.0130)
	(0.0130)
	(0.0130)
	(0.0130)
	(0.0129)
	(0.0128)
	(0.0129)

	Gender_Household_Head
	
	
	
	
	
	
	

	Female
	
	-0.0676***
	-0.0701***
	-0.0652***
	0.0355***
	-0.0368***
	-0.0354***

	
	
	(0.00819)
	(0.00820)
	(0.00823)
	(0.00849)
	(0.00757)
	(0.00755)

	Age_Household_Head
	
	
	0.00126***
	0.00998***
	0.00942***
	0.00897***
	0.00905***

	
	
	
	(0.000256)
	(0.00144)
	(0.00140)
	(0.00124)
	(0.00123)

	Age_Household_Head_Squared
	
	
	
	-9.36e-05***
	-6.62e-05***
	-7.41e-05***
	-7.49e-05***

	
	
	
	
	(1.52e-05)
	(1.48e-05)
	(1.31e-05)
	(1.31e-05)

	Education_Household_Head
	
	
	
	
	
	
	

	Primary
	
	
	
	
	0.0853***
	0.0475***
	0.0483***

	
	
	
	
	
	(0.0112)
	(0.00990)
	(0.00987)

	Secondary and above
	
	
	
	
	0.340***
	0.193***
	0.194***

	
	
	
	
	
	(0.0110)
	(0.00991)
	(0.00989)

	Place_Residence
	
	
	
	
	
	
	

	Rural
	
	
	
	
	
	-0.621***
	-0.612***

	
	
	
	
	
	
	(0.00818)
	(0.00819)

	Electrified_households * Rural
	
	
	
	
	
	
	-0.951***

	
	
	
	
	
	
	
	(0.0849)

	Constant
	2.689***
	2.705***
	2.648***
	2.462***
	2.095***
	2.293***
	2.306***

	
	(0.0124)
	(0.0126)
	(0.0170)
	(0.0347)
	(0.0357)
	(0.0317)
	(0.0316)

	Observations
	20,791
	20,791
	20,791
	20,791
	20,784
	20,784
	20,784

	R-squared
	0.711
	0.712
	0.713
	0.713
	0.731
	0.789
	0.790


Source: Author’s construction. Notes: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

5.	Conclusion and Policy Recommendations		
The empirical evidence drawn from the three estimated models reveals, with remarkable consistency, the decisive role of access to electricity in improving household well-being in the Democratic Republic of Congo. Whether considering multidimensional well-being, combined well-being, or its individual components, electrification emerges as one of the most powerful and persistent determinants identified both in the existing literature and in the Congolese context. The coefficients associated with non-electrified households always negative, large in magnitude, and statistically significant at the 1% level demonstrate that lacking electricity substantially reduces household well-being in both rural and urban areas, though through differentiated mechanisms. From a statistical standpoint, the findings stand out for their robustness: consistent signs, low standard errors, high explanatory power of the models, and strong internal coherence. These results show that electrification is not merely one determinant among many, but a structural condition essential for improving living standards. Socio-demographic variables such as the gender of the household head, age, and education also align with international evidence: higher vulnerability among female-headed households, a concave age effect consistent with life-cycle theory, and the central role of education in line with human capital theory.
The economic interpretation deepens this understanding by highlighting the crucial importance of place of residence. The results reveal that, in the absence of electricity, urban households exhibit lower well-being levels, reflecting a form of "urban penalty" associated with precarious living conditions, high costs of living, and the strong dependence on energy infrastructures required to participate fully in the formal economy. Conversely, the interaction between electrification and rural residence shows that in rural settings, access to electricity acts as a powerful transformative force: it offsets indeed reverses the structural disadvantages of rurality by improving access to information, communication, domestic productivity, and children’s education. In other words, once electricity reaches rural areas, it significantly reduces territorial inequalities and creates a convergence effect in well-being.
This conclusion is fully consistent with previous empirical studies such as those of Dinkelman (2011), Khandker et al. (2013), Peters & Wolfram (2021), and Lee et al. (2016) all of which highlight the importance of electrification as a driver of human development, particularly in rural areas. It also echoes Sen’s capability approach (1999), which emphasizes that access to energy expands individuals’ real freedoms and enhances their ability to convert resources into effective opportunities. Overall, the results indicate that geographic location in the DRC is not a fixed destiny but a conditional vulnerability one that access to electricity can alter or even reverse. Rural households, long disadvantaged, can catch up significantly when electricity becomes available, while urban areas can only leverage their potential advantages if electricity is reliable and affordable. Ultimately, electrification is not merely an infrastructure policy; it is a policy of well-being, inequality reduction, and human development.
To maximize these impacts, public policies should adopt an integrated strategy combining electrification with human capital reinforcement, complementary infrastructure development, and the promotion of productive uses of energy. Such an approach would promote inclusive growth, strengthen territorial cohesion, and make access to electricity a central pillar for sustainably improving household well-being in the Democratic Republic of Congo.
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