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ABSTRACT: Electricity theft significantly impacts the reliability and sustainability of electricity services, particularly in
developing regions. However, the socio-economic, infrastructural, and institutional drivers of theft remain inadequately
explored. Here we examine electricity theft in Lubumbashi, Democratic Republic of Congo, focusing on its patterns,
causes, and impacts on service quality. Theft rates exceeded 75% in peripheral municipalities like Katuba and
Kampemba, driven by poverty, weak law enforcement, and poor infrastructure dominated by above-ground networks.
In contrast, central areas like Kamalondo and Lubumbashi reported lower theft rates due to better urban planning and
underground systems. We found that electricity theft directly correlates with frequent voltage fluctuations, prolonged
outages, and grid overloads. Socio-economic factors, including high connection fees and poverty, emerged as primary
drivers, while institutional weaknesses such as corruption and ineffective enforcement perpetuate theft. Addressing
theft requires a holistic approach integrating infrastructure modernization, socio-economic reforms, and institutional
strengthening. Transitioning to underground networks, providing affordable electricity access, and adopting advanced
metering systems are crucial. Overall, this study highlights the systemic nature of electricity theft and provides
actionable insights for improving electricity service delivery and equity in urban settings.
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1 Introduction
Electricity theft is a pervasive global challenge, undermining the financial sustainability of utilities,

diminishing service quality, and exacerbating energy inequalities. Defined as the unauthorized use of
electricity without proper payment, theft is estimated to contribute to losses exceeding $89 billion annually,
with developing countries bearing the brunt of these losses [1]. In these regions, electricity theft often
accounts for 20%–30% of distributed electricity, placing immense pressure on utilities already struggling
with infrastructure deficits, inefficient systems, and limited resources [2]; Beyond its economic toll, elec-
tricity theft disrupts grid reliability, resulting in voltage fluctuations, outages, and increased maintenance
costs, disproportionately affecting low-income households and small businesses that depend on reliable
power [3–7].
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The socio-economic drivers of electricity theft are deeply intertwined with the structural and institu-
tional inequities prevalent in developing countries. Poverty, unemployment, and lack of affordable access to
legal electricity connections compel many households and businesses to resort to theft [3,8]. High electricity
tariffs and prohibitive connection fees further deter many households from accessing electricity legally,
pushing them to seek illicit means [3]. Meanwhile, weak regulatory frameworks, ineffective enforcement
mechanisms, and corruption within utility organizations create an environment where theft can thrive [9].
Fraudulent practices, often facilitated by utility staff or contractors in exchange for bribes, exacerbate the
problem [4]. As a result, electricity theft becomes a reflection of broader socio-economic disparities and
governance failures, rather than simply a technical problem for utilities to address [10].

Sub-Saharan Africa exemplifies the complexities and consequences of electricity theft. Despite being
home to some of the fastest-growing economies, the region has one of the lowest rates of electricity access
globally, with only 48% of the population connected to the grid in 2021 galegalemd [11]. Even for those
with access, the supply is often unreliable, characterized by frequent outages and poor voltage quality [12].
Electricity theft exacerbates these issues, contributing to system losses that make it difficult for utilities to
invest in infrastructure upgrades or expand services to underserved areas [13]. For instance, non-technical
losses (NTLs), which include electricity theft, can account for up to 50% of total energy losses in some
regions [3].

The Democratic Republic of Congo (DRC) provides a stark illustration of the multi-faceted challenges
associated with electricity theft. With an electrification rate of approximately 19%, the DRC ranks among
the lowest in the world for electricity access (World Bank, 2021). Société Nationale d’Électricité (SNEL),
the country’s national electricity utility, reports that nearly 40% of distributed electricity is lost to theft,
representing one of the highest rates in Sub-Saharan Africa (SNEL Annual Report, 2022). Lubumbashi,
the second-largest city in the DRC and an industrial hub, is particularly affected. Approximately 20% of
households in Lubumbashi reportedly access electricity illegally [3,14,15]

Despite the significance of the problem, systematic research on electricity theft in Lubumbashi is scarce.
Existing studies predominantly focus on macroeconomic analyses of theft’s financial costs or technological
solutions, such as advanced metering infrastructure and grid modernization [2,13]. While these measures
offer potential benefits, they often fail to address the socio-economic drivers of theft or the institutional
weaknesses that sustain it [16]. These gaps in understanding limit the effectiveness of interventions, which
frequently prioritize punitive measures over holistic solutions that balance enforcement with socio-economic
and institutional reforms [3] contexts such as Lubumbashi is shaped by a complex interplay of factors that
transcend technical issues. Socio-economic disparities, including high poverty rates and unemployment,
create conditions where theft becomes a survival strategy for marginalized populations [3]. Overall, the
relationship between electricity theft and service quality remains poorly understood. While it is widely
acknowledged that theft contributes to technical inefficiencies, such as grid overloading and increased
transformer failures, there is limited empirical evidence quantifying these impacts [4]. This study seeks to
investigate the socio-economic, infrastructural, and institutional drivers of electricity theft in Lubumbashi,
Democratic Republic of Congo. Our study makes several key contributions that address both the technical
and socio-economic aspects of electricity theft in Lubumbashi. First, we quantify the socio-economic,
infrastructural, and institutional drivers of electricity theft, providing a comprehensive understanding of the
factors at play. Second, we examine the direct impact of illegal connections on service quality by analyzing
voltage fluctuations and power outages, thereby highlighting the operational challenges posed by theft.
Third, our findings offer actionable insights and recommendations, emphasizing an integrated approach
that includes infrastructure modernization, socio-economic reforms, and enhanced institutional oversight.
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These contributions not only advance the academic discussion on electricity theft but also provide practical
strategies for improving service reliability in urban settings.

2 Methodology

2.1 Study Area
The study was conducted in Lubumbashi, the second largest city in the Democratic Republic of Congo

(DRC). Located in the Haut-Katanga province, southeastern DRC (11○20′–12○00′ S, 27○10′–10○27′ E). The
city is administratively divided into 7 communes, including 3 planned communes: Lubumbashi, Kenya,
Kamalondo, and 4 self-built communes: Katuba, Kampemba, Ruashi and Annexe: Katuba, Kampemba,
Ruashi and Annexe. Between 1988 and 2020, its population decreased from 700,000 to 3,000,000 [17].

2.2 Study Design and Data Collection
This study used a mixed-methods approach, combining quantitative and qualitative data collection

techniques to assess the prevalence and dynamics of electricity theft and its impact on service quality. A
stratified random sampling method was applied, ensuring a representative selection of households across
the seven municipalities. Each municipality served as a stratum to capture geographical and socioeconomic
variations in electricity theft practices. The sample size was calculated using the Krejcie and Morgan formula,
which resulted in an optimal sample size of 1211 households. This sample was distributed proportionally
across municipalities, with approximately 173 households surveyed per municipality. This design allowed
for the inclusion of households with diverse socioeconomic backgrounds and varied modes of access to
electricity [18].

The data collected included access to electricity (legal or illegal), payment behaviors (including non-
payment of bills), household perceptions of electricity quality and costs, motivations for engaging in
electricity theft. In addition, semi-structured interviews were conducted with stakeholders including SNEL
employees, utility contractors, and community leaders. These interviews provided qualitative insights into
systemic challenges, such as corruption, gaps in law enforcement, and consumer grievances. Observations
were made across the 7 communes that make up the city of Lubumbashi, leading to 6 ddl (k − 1) The
Chi-square table in the appendix gives us X2 6 ddl = 12.592. Using the Formula (1) below:

S = X2NP(1 − P)
d2 (N − 1) + X2P(1 − P)

(1)

where: S = required sample size; X2 = chi-square value for one degree of freedom at the desired confidence
level; N =population size; P =population proportion (assumed to be 0.50 as this would provide the maximum
sample size); d = degree of precision expressed as a proportion (0.05) [3]. The margin of error was set at
5%. The confidence interval is 95%. In the chi-square table in the appendix, 1208 is the ideal sample size; to
balance and obtain the exact number of households per municipality (173), it was increased to 1211.

Field observations were conducted to identify visible indicators of illegal connections, such as unau-
thorized meter bypassing and overhead power outlets. SNEL operational records and local authority
reports were reviewed to complement primary data, particularly regarding statistics on electricity theft and
service complaints.
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2.3 Data Analysis and Statistics
2.3.1 Principal Component Analysis of Theft Dynamics

All statistical analyses were conducted using R software (version: R4.4.1). Principal Component Analysis
(PCA) was employed to identify key variables driving electricity theft across the municipalities. This
technique reduced the dimensionality of the data, focusing on variables such as connection types (overhead
vs. underground), household income, and proximity to electricity infrastructure. PCA components were
calculated using standardized Z-scores, with the analysis emphasizing the role of socioeconomic conditions
and infrastructural disparities in shaping theft patterns.

2.3.2 Spatial Mapping of Theft Distribution
Geographic Information System (GIS) tools were applied to visualize the spatial distribution of

electricity theft. GIS mapping highlighted theft clusters and their correlation with infrastructure quality
and socioeconomic factors. The analysis linked theft-prone areas to physical infrastructure characteristics,
particularly the predominance of overhead power lines in certain municipalities.

2.3.3 Correlation Analysis of Socioeconomic and Infrastructure Factors
Correlation analyses examined the relationships between electricity theft rates and socioeconomic

variables such as household income and poverty levels. Infrastructure quality, a critical factor, was assessed
using a composite infrastructure quality score. This score was derived by evaluating the proportion of
above-ground vs. underground connections, the age of the electrical network, maintenance frequency, and
accessibility to metered electricity. Higher scores reflected newer, well-maintained infrastructure with a
predominance of underground networks, while lower scores were associated with aging, poorly maintained,
or predominantly overhead networks.

2.3.4 Qualitative Assessment of Systemic Contributions
Semi-structured interviews with key stakeholders, including SNEL employees, contractors, and com-

munity leaders, were analyzed to uncover institutional practices influencing theft. Thematic coding
highlighted patterns of bribery, meter tampering, and unauthorized connections. Field observations further
documented visible signs of theft, including bypassed meters and unauthorized wiring. These qualitative
findings complemented quantitative analyses, providing a comprehensive understanding of the systemic
drivers of electricity theft.

3 Results

3.1 Characteristics of Electrical Network and Typology of Electricity Theft
Above-ground canalization was the predominant type across all municipalities, with percentages

ranging from approximately 60% to over 80%, while below-ground canalization remained comparatively
low across all areas (Fig. 1). Municipalities with high percentages of above-ground canalization, such as
Annexe, Katuba, and Kampemba, exhibited values up to 80%, whereas municipalities like Kamalondo and
Lubumbashi showed a relatively higher proportion of below-ground canalization, though it still accounted
for less than 40% of households. Overall, the spatial distribution of canalization types underscores the
infrastructural disparities between municipalities and their potential role in shaping electricity theft patterns.
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Figure 1: Type of pipeline to the electrical network

Illegal connections accounted for the largest share of electricity theft techniques (35%), followed by
meter tampering (25%). Non-payment of bills contributed 20%, while employee corruption accounted
for 15%. The least used method was upstream collection, accounting for only 5% of the total. These
results indicate a diversity of techniques used, with a clear predominance of tampering and unauthorized
connections (Fig. 2).

Figure 2: Diversity of techniques used to steal electricity

Illegal Connections: These are unauthorized physical taps into the network. Consumers bypass the
official process to obtain power directly, often by physically connecting to the grid without a proper meter.
This category reflects theft through direct, unregulated access. Meter Tampering: This technique involves
altering or disabling the meter to under-record consumption. It can include bypassing the meter or rewiring
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to produce lower readings, allowing consumers to benefit from unmetered usage despite having a legal
connection. Non-Payment of Bills: Here, consumers legally access electricity but deliberately evade payment.
Although the consumption is recorded accurately, the theft lies in the financial aspect, as the user avoids
settling the cost of the consumed power. Employee Corruption: This form involves collusion with utility
staff. Employees might under-report consumption, manipulate billing records, or facilitate unauthorized
connections in exchange for bribes, effectively enabling theft from within the system. Upstream Collection:
The least common method, this category involves illicit tapping into the network at higher distribution points
before the electricity reaches individual meters. It typically affects a broader area, as it occurs upstream of
the consumer-level connection.

3.2 Links among Municipalities, Connection Methods, and Socio-Economic Factors
The biplot illustrates the relationship between municipalities, connection types, and socio-economic

factors. Dim1 (51.5%) and Dim2 (31.12%) explain the majority of the variance in the dataset (Fig. 3). Katuba
and Annexe are strongly associated with illegal and neighbor-based connections, highlighting informal
electricity practices prevalent in these areas. Ruashi aligns closely with overhead connections, reflecting its
reliance on above-ground distribution networks. Kampemba exhibits a clear association with underground
connections, suggesting better infrastructure compared to peripheral areas. Kenya and Lubumbashi show
strong links to prepaid and postpaid meter systems, indicating a higher prevalence of formal electricity
services. Kamalondo is primarily associated with factors such as salary and monthly income, suggesting a
more affluent demographic. Illegal connections are inversely related to salary, monthly income, and metered
systems, while overhead connections dominate in less-developed municipalities like Ruashi.

Figure 3: Relationships among municipalities, connection types and socio-economic factors
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3.3 Spatial Mapping of Electricity Theft
The spatial distribution map illustrates the concentration of illegal electricity connections across the city

of Lubumbashi (Fig. 4). Illegal connections are predominantly clustered in peripheral municipalities such
as Katuba, Kampemba, and Annexe, where informal settlements and overhead power lines are common.
Central areas like Lubumbashi and Kamalondo display relatively fewer illegal connections, aligning with
better urban planning and underground electricity networks. The map highlights distinct geographical
patterns, with illegal connections being more widespread in areas with lower infrastructure quality and
higher poverty levels.

Figure 4: The spatial distribution of illegal electrical connections across the city of Lubumbashi

3.4 Relationships between Theft Rates, Socio-Economic Factors, and Grid Performance
Illegal connection rates varied significantly across municipalities, with Katuba and Kampemba

exhibiting the highest rates, exceeding 75%. Poor quality of service was the most frequently cited cause in
these areas (Fig. 5). In contrast, Kamalondo showed moderate rates, largely attributed to poverty. Annexe
recorded a high illegal connection rate, strongly linked to weak law enforcement. Municipalities such as
Lubumbashi had comparatively lower rates, where dissatisfaction with service was the primary driver.
Ruashi demonstrated a mixed pattern, with unemployment and weak law enforcement contributing to its
rates. Overall, the causes of illegal connections showed distinct patterns tied to local socioeconomic and
infrastructural conditions.
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Figure 5: Rate of illegal electricity connection by municipality and their causes

The percentage of illegal connections decreases as household income levels increase. Households with
income levels below 10,000 Congolese francs (CDF) exhibit the highest rate of illegal connections, exceeding
70%, and represent the largest proportion of households (30%). In contrast, households earning above
100,000 CDF have the lowest rate of illegal connections, below 10%, and constitute the smallest household
proportion. Intermediate income brackets, such as 10,001–50,000 CDF, show moderate illegal connection
rates, between 50% and 70%, with varying household percentages (Fig. 6).

Figure 6: Relationship between illegal connection and household income level
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Voltage fluctuations and illegal connection rates show a positive correlation across municipalities
(Fig. 7). Katuba exhibits the highest illegal connection rate, exceeding 90%, and the greatest frequency
of voltage fluctuations (50 events/year), alongside the highest number of power outages (300 days/year).
Annexe follows closely, with an illegal connection rate of around 85%, frequent voltage fluctuations
(45 events/year), and 300 power outage days/year. Kampemba and Kenya show moderate illegal connection
rates, between 70% and 80%, with voltage fluctuations around 40 events/year and 200 outage days/year.
Ruashi records slightly lower values, with an illegal connection rate of approximately 65% and voltage
fluctuations of 35 events/year. Kamalondo and Lubumbashi have the lowest illegal connection rates (below
60%) and experience fewer voltage fluctuations (25–30 events/year), along with fewer power outage days
(100–200 days/year).

Figure 7: Links among voltage fluctuation, illegal connection rate, and power outages

Energy consumption shows a clear disparity between legal and illegal access types across municipalities
(Fig. 8). Illegal consumption dominates in most municipalities, with Katuba, Kampemba, and Annexe
showing higher proportions of illegal energy use relative to legal use. Lubumbashi and Kamalondo exhibit
a more balanced distribution, although illegal consumption still exceeds legal use. Kenya shows the highest
total energy consumption, with illegal consumption accounting for the majority. When aggregated at the
city level, illegal energy consumption significantly outweighs legal consumption, highlighting the pervasive
nature of unauthorized access to electricity across the region.
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Figure 8: Legal and illegal energy consumption by municipality

The relationship between infrastructure quality and illegal connections shows a clear inverse trend.
Municipalities with lower infrastructure quality scores, such as Katuba, Kampemba, and Annexe, have the
highest illegal connection rates, exceeding 80% (Fig. 9). Conversely, municipalities like Kamalondo and
Lubumbashi, with higher infrastructure quality scores (above 4.0), exhibit lower illegal connection rates,
below 60%. Energy consumption, represented by bubble size, is generally higher in municipalities with
better infrastructure quality, such as Kenya and Lubumbashi, where legal connections are more prevalent. In
contrast, areas with high illegal connection rates, like Katuba and Kampemba, have moderate to high energy
consumption despite poor infrastructure. This pattern highlights a strong correlation between infrastructure
quality and the prevalence of illegal connections.

Figure 9: Relationship among infrastructure quality, illegal connections, and energy consumption
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The correlation matrix reveals that better infrastructure quality strongly correlates with fewer illegal
connections and fewer transformer overloads, indicating that well-maintained or modernized systems
reduce opportunities for unauthorized access and strain on equipment (Fig. 10). In contrast, high rates
of illegal connections positively correlate with transformer overloads, suggesting that unregulated con-
sumption increases demand surges beyond system capacity. Interestingly, municipalities with higher
infrastructure quality report lower official energy consumption, which may be due to more efficient usage
or less unaccounted-for consumption. Meanwhile, the negative correlation between illegal connections and
reported energy consumption could reflect that significant theft remains unmetered.

Figure 10: Correlation among energy consumption, transformer overloads, infrastructure quality and illegal
connections

3.5 Network of Practices and Collusion That Underpins the Theft Dynamics
The diagram highlights the roles and practices contributing to electricity theft within the system.

Consumers engage in bribery of SNEL agents, distribute electricity to neighbors, avoid paying bills,
and manipulate meters (Fig. 11). SNEL agents, in turn, under-report consumption, manipulate billing,
and establish their own unofficial subscriber networks. Daily operators collect bribes, manipulate meters,
and make unauthorized connections to the SNEL grid, while electrification committees facilitate fraudulent
connections, embezzle funds, and misuse their authority. These interconnected practices create a cyclical
relationship between consumers, SNEL agents, daily operators, and electrification committees, perpetuating
systemic inefficiencies and corruption in the electricity supply chain.
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Figure 11: Cyclical relationship between actors involved in electricity theft and their roles

4 Discussion

4.1 Patterns of Electricity Theft
Electricity theft in Lubumbashi takes various forms, including illegal connections (35%), meter tam-

pering (25%), non-payment of bills (20%) and corruption (15%). These techniques, although diverse, have
in common that they are linked to socio-economic inequalities and infrastructure deficiencies. Peripheral
municipalities like Katuba and Kampemba demonstrate illegal connection rates exceeding 75%, attributed
to poor infrastructure and elevated poverty levels. Above-ground power lines dominate these areas, making
them more susceptible to theft. Conversely, central municipalities such as Kamalondo and Lubumbashi
exhibit lower rates of theft, underpinned by better infrastructure quality and urban planning. Geographically,
illegal connections cluster in areas characterized by informal settlements and socio-economic vulnerability,
with the spatial distribution correlating strongly with overhead power networks and weak law enforcement.
Similar patterns are observed in other Sub-Saharan African cities, where structural inequities amplify the
prevalence of theft [16]. These results suggest that addressing theft requires more than punitive measures—it
necessitates structural reforms to improve infrastructure and alleviate socio-economic disparities.

The high prevalence of meter tampering as the dominant theft method highlights gaps in monitoring
and enforcement mechanisms. In areas such as Katuba, tampering often occurs with the complicity of utility
staff, reflecting institutional weaknesses. Studies from other developing economies, such as India, similarly
attribute meter tampering to collusion between consumers and utility employees, underscoring the systemic
nature of the issue [16].

4.2 Impact on Service Quality
The impact of electricity theft extends beyond financial losses for utilities, directly undermining

service quality. Municipalities with high theft rates, such as Katuba and Annexe, report frequent voltage
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fluctuations (up to 50 events/year) and extended power outages (300 days/year). These disruptions not only
inconvenience residents but also hinder economic activities, particularly for small businesses reliant on
reliable electricity.

The relationship between theft and grid instability is well-documented. Illegal connections often
overload transformers and distribution networks, increasing the likelihood of equipment failures and
maintenance costs [2]. In Lubumbashi, the dual burden of theft and aging infrastructure compounds
these challenges, creating a vicious cycle where unreliable service drives more consumers toward illicit
connections. Similar dynamics are evident in Pakistan and Nigeria, where theft-induced losses perpetuate
service unreliability, further incentivizing illegal practices [4].

Households in affected areas express dissatisfaction with service quality, citing frequent outages and
voltage instability as major grievances. This dissatisfaction fuels a perception of illegitimacy, where con-
sumers justify theft as a compensatory mechanism for poor service. Addressing theft thus requires not only
enforcement but also systemic improvements in service delivery to rebuild consumer trust.

4.3 Infrastructure and Theft Correlation
The analysis reveals a strong inverse relationship between infrastructure quality and theft rates. Munic-

ipalities with higher infrastructure quality scores, such as Kamalondo and Lubumbashi, report theft rates
below 60%, while those with poor infrastructure, like Katuba and Kampemba, exhibit rates exceeding 80%.
Above-ground networks dominate theft-prone areas, while underground systems in central municipalities
deter unauthorized access.

This pattern aligns with global evidence emphasizing the role of infrastructure modernization in
theft mitigation. Underground distribution networks, though costlier to install, offer significant long-term
benefits by reducing vulnerability to tampering and enhancing grid reliability [2]. In contrast, above-ground
systems, prevalent in Lubumbashi’s peripheral areas, are not only more accessible for theft but also prone to
physical damage, further exacerbating service disruptions. The spatial distribution of theft underscores the
need for targeted interventions. For instance, upgrading infrastructure in high-theft municipalities could
yield substantial reductions in unauthorized connections. However, such efforts must be complemented by
community engagement and socio-economic reforms to ensure sustainable outcomes.

4.4 Energy Consumption Dynamics
The disparity between legal and illegal energy consumption in Lubumbashi highlights the operational

inefficiencies faced by SNEL. Municipalities like Katuba, Kampemba, and Annexe report illegal consumption
dominating total energy use, reflecting the systemic nature of theft. Aggregated city-level data reveal that
illegal consumption significantly outweighs legal usage, undermining revenue generation and complicating
grid management.

Illegal consumption bypasses demand forecasting, leading to inefficiencies in energy distribution and
increasing the risk of grid instability. Moreover, it places additional strain on infrastructure, accelerating wear
and tear on transformers and other critical components. These challenges are not unique to Lubumbashi;
they mirror trends observed in other developing regions, where theft constitutes a major barrier to achieving
universal electricity access [12].

Addressing these dynamics requires a multi-pronged approach. On one hand, improving metering
infrastructure, such as adopting prepaid systems, can enhance monitoring and reduce theft. On the other,
efforts must focus on enhancing legal access to electricity, particularly for low-income households, to reduce
dependence on illicit connections.
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4.5 Socioeconomic and Institutional Drivers
The socio-economic underpinnings of electricity theft in Lubumbashi are evident in the strong

correlation between theft rates and poverty levels. Households earning below 10,000 CDF exhibit theft rates
exceeding 70%, driven by the high costs of legal connections and limited income. These findings align with
broader literature emphasizing the role of economic vulnerability in driving electricity theft [19,20].

Institutional weaknesses, including corruption and ineffective enforcement, further perpetuate theft.
Thematic analysis reveals a network of collusion involving SNEL employees, daily operators, and electri-
fication committees, facilitating unauthorized connections and meter tampering. Such practices create a
cycle of inefficiency, where utility losses incentivize further theft, undermining the financial sustainability
of the electricity sector. Addressing these challenges requires systemic reforms. Strengthening regulatory
frameworks, enhancing transparency, and promoting accountability within SNEL are critical. Additionally,
community-level interventions, such as awareness campaigns and stakeholder engagement, can help foster
a culture of compliance.

4.6 Implications for Policy and Practice
The findings from Lubumbashi provide valuable insights for policymakers and practitioners. Firstly,

addressing electricity theft requires a holistic approach that combines enforcement with infrastructure
upgrades and socio-economic reforms. Secondly, improving service quality is essential to rebuilding
consumer trust and reducing incentives for theft. Lastly, tackling institutional corruption and enhancing
governance within utilities are crucial for sustainable progress. Investments in modernizing infrastructure,
particularly in theft-prone areas, can yield significant benefits. However, these efforts must be accompanied
by targeted socio-economic interventions, such as subsidies for low-income households, to ensure equitable
access to electricity. Moreover, leveraging technology, such as advanced metering systems, can enhance
monitoring and reduce opportunities for theft.

5 Conclusion
This study reveals that electricity theft in Lubumbashi is not merely a technical issue but a reflection

of deep-rooted socio-economic vulnerabilities, infrastructural disparities, and institutional inefficiencies. In
peripheral areas such as Katuba and Kampemba, where theft rates exceed 75%, the predominance of outdated
above-ground networks combined with high poverty levels compels communities toward unauthorized
connections. In contrast, central municipalities like Kamalondo and Lubumbashi benefit from improved
urban planning and modern infrastructure, resulting in lower theft rates and enhanced service stability.
The consequences of electricity theft extend far beyond immediate financial losses for the utility. High-
theft areas experience frequent voltage fluctuations, transformer overloads, and prolonged outages, all of
which disrupt economic activities and exacerbate energy poverty among low-income households and small
businesses. This, in turn, undermines SNEL’s capacity to reinvest in network upgrades, thereby reinforcing
a cycle of inefficiency and inequity. The findings underscore the urgent need for an integrated strategy that
addresses both the technical vulnerabilities of the electrical network and the underlying socio-economic
and institutional factors. Transitioning to underground networks and upgrading existing infrastructure,
alongside the implementation of advanced metering systems, can reduce technical vulnerabilities. At the
same time, policy measures aimed at lowering connection fees and providing affordable tariffs are essential to
extend legal and reliable electricity access to marginalized populations. Strengthening regulatory frameworks
and enhancing accountability within utility operations are also critical to curbing the systemic practices
that perpetuate theft. In conclusion, electricity theft reflects broader socio-economic and governance
challenges. A holistic approach combining technical, socio-economic, and institutional reforms is essential
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for mitigating theft and ensuring reliable, equitable electricity access in Lubumbashi. Future research should
employ advanced analytics and real-time monitoring to quantify how illegal connections directly impact
grid stability, such as voltage fluctuations, transformer overloads, and outage frequencies.
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