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Abstract 
Despite numerous reform efforts, Nigeria's electricity distribution sector remains plagued by 
operational inefficiencies. This study examined the effects of digital transformation on 
organisational performance at the Port Harcourt Electricity Distribution Company (PHED) in 
Akwa Ibom State, guided by the Technology Acceptance Model and the Diffusion of Innovations 
Theory. Employing a descriptive survey design, the research achieved an 81% response rate from 
314 valid questionnaires administered to PHED staff and customers. Simple linear regression 
analysis revealed statistically significant positive effects across five digital transformation 
domains. Prepaid metering systems (β = 0.689, p = 0.012) substantially enhanced revenue 
collection and customer trust, explaining 28.2% of performance variance. Postpaid e-payment 
platforms (β = 0.654, p = 0.031) improved payment efficiency and cash flow predictability, 
accounting for 23.7% of performance improvement. The study concluded that digital 
transformation substantially improved organisational performance in electricity distribution. 
However, successful implementation requires addressing persistent infrastructure limitations and 
user adoption barriers through comprehensive strategies. Recommendations included 
accelerating prepaid meter deployment through public awareness campaigns and enhancing e-
payment infrastructure with a diverse set of secure channels. 
 
Keywords: Digital transformation, organisation performance, electricity management, prepaid 
metering systems, e- payment system. 
 
1. Introduction 
Digital transformation refers to the holistic integration of digital technologies across all facets of 
an organisation or system, resulting in a fundamental shift in how value is delivered, operations 
are managed, and services are adapted to changing circumstances (Vial, 2019). This transformation 
goes beyond merely adopting digital tools such as artificial intelligence (AI), automation, cloud 
computing, and data analytics; it also entails a cultural change that fosters innovation, agility, and 
process re-engineering (Westerman et al., 2014). In the context of electricity management, digital 
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transformation includes the implementation of technologies such as prepaid metering and postpaid 
e-payment systems aimed at enhancing service delivery, revenue assurance, transparency, 
customer satisfaction and operational efficiency (International Energy Agency [IEA], 2022). 

Digitalisation has revolutionised electricity organisations in the world, allowing utilities to 
reduce technical losses, improve billing systems, and offer user-centred services. However, in 
Nigeria, the adoption of such digital innovations remains slow despite the persistent issues affecting 
the power sector. These challenges include weak infrastructure, unreliable supply, poor revenue 
collection, and energy theft (Adeniran & Osabohien, 2018). The Port Harcourt Electricity 
Distribution Company (PHEDC), which services Akwa Ibom, Rivers, Bayelsa and Cross River State 
of Nigeria’s South-South region, is no exception. Issues such as billing inefficiencies, meter bypass, 
and customer dissatisfaction have plagued its operations. Digital transformation presents a viable 
solution to these systemic inefficiencies. Prepaid meters, for instance, can eliminate estimated billing 
and give real-time consumption data, fostering customer trust (IEA, 2022). Postpaid e-payment 
system offers customers the opportunity to pay their estimated bills at ease from any location they 
are, and effective revenue collection for the electricity management company.  

Globally, such technologies have already been adopted with measurable success in countries 
like India, China, and parts of Europe (Ghosh, 2019). Yet, in Nigeria, the uptake has been hampered 
by infrastructural gaps, regulatory barriers, lack of skilled manpower, and resistance to change 
(Ogunleye & Adediran, 2021). Many distribution companies still operate with outdated manual 
systems, leading to high commercial losses and limited consumer engagement. For PHED, these 
deficiencies translate to financial losses and poor service delivery. In Akwa Ibom State, consumers 
frequently complain about estimated billing and irregular supply, undermining trust in the system. 
To tackle these issues, PHEDC must prioritise strategic investment in digital technologies, 
integrating smart meters, automating payment platforms to operate more transparently and 
efficiently. These efforts align with the objectives of Nigeria’s National Digital Economy Policy and 
Strategy (NDEPS), which encourages digital inclusion and innovation across all sectors (Federal 
Ministry of Communications and Digital Economy, 2020). 

More importantly, digital transformation could improve PHEDC's financial sustainability 
by reducing revenue leakages and improving collection rates. The significance of this 
transformation extends beyond operational efficiency. A reliable and efficiently managed power 
supply is crucial for economic development, especially in regions like Akwa Ibom, which have 
growing urban centres and industrial bases. Digital transformation can therefore boost 
productivity, attract investment, and support entrepreneurship (Akinyosoye, 2022). Furthermore, 
understanding PHEDC’s digital adoption level will help bridge the digital divide, highlight gaps 
in capacity, and propose actionable strategies tailored to the region’s context. As Nigeria continues 
its journey toward digital transformation, the power sector must not be left behind. PHEDC, as a 
critical player, stands to gain significantly by embracing modern technologies and abandoning 
manual inefficiencies. The findings from this study will provide policymakers, regulators, and 
stakeholders with insights into how digital transformation can improve electricity management 
and foster sustainable development in Nigeria. 

The Port Harcourt Electricity Distribution Company (PHEDC) in Akwa Ibom State 
operates in a sector long affected by operational inefficiencies and financial losses, with metering 
infrastructure posing a major challenge to organisational performance. The widespread use of 
estimated billing contributed to revenue leakages, poor collection efficiency, and customer 
dissatisfaction. This study examines the effect of prepaid metering systems on PHEDC’s 
performance, focusing on revenue generation, reduction of commercial losses, improved customer 
payment compliance, and decreased estimated billing practices. In addition, the study assesses 
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payment channels, particularly the reliance on postpaid systems, which often delay revenue 
realisation and increase collection costs. It evaluates whether postpaid e-payment platforms have 
improved cash flow, streamlined revenue collection, and reduced administrative expenses.  

 

1.1 Objectives of the Study 
The main objective of this study is to examine the effect of digital transformation on the 
organisational performance of Port Harcourt Electricity Distribution Company (PHEDC), Akwa 
Ibom State, Nigeria. The specific objectives are: 

1. To examine the effect of prepaid metering systems on organisational performance in PHEDC, 
Akwa Ibom State, Nigeria. 

2. To assess the effect of the postpaid e-payment system on organisational performance in PHEDC, 
Akwa Ibom State, Nigeria. 
 

1.2 Research Questions 

1. How do the prepaid metering systems affect organisational performance in PHEDC, Akwa Ibom 
State, Nigeria? 

2. What is the effect of postpaid e-payment platforms on organisational performance in PHEDC, 
Akwa Ibom State, Nigeria? 
 

1.3 Research Hypotheses 

H₀1: Prepaid metering systems do not significantly affect organisational performance in PHEDC, 
Akwa Ibom State, Nigeria. 

H₀2: Postpaid e-payment system does not significantly affect organisational performance in 
PHEDC, Akwa Ibom State, Nigeria.  
 

2.0 Review of Related Literature  
2.1 Conceptual Review of Digital Transformation  
One of the key ideas of a modern organisational reform is digital transformation, especially in the 
area of technology-intensive activities like electricity distribution. In spite of its popular use, the 
concept is not one-dimensional, as it goes beyond the use of digital tools. 

According to Vial (2019), digital transformation is the process that enhances an 
organisation through catalysing dramatic changes to its structures, processes, and value-creation 
mechanisms by using digital technologies. This school of thought highlights change as a process 
of transformation, systemic and not a technological upgrade, as a one-time event. Such a change 
transforms service delivery, control of operations, and management of revenue in utility 
organisations. 

Westerman et al. (2014) conceptualise digital transformation as the utilisation of digital 
technologies to digitally transform organisational performance and reach at a fundamental level. 
Their definition shifts the focus of technology itself to performance outcomes like efficiency, 
customer satisfaction and financial sustainability. This strategy is especially applicable to the 
electrical distribution companies, where prepaid metres, electronic payment platforms, and similar 
technologies can be considered precious since they enhance the hardening of the customer trust 
and minimise the losses, as well as improve transparency. 
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Bharadwaj et al. (2013) go even further and connect the concept of digital transformation to 
organisational capabilities. According to them, digital transformation entails the reorganisation of 
business strategies, processes and resources to use digital technologies to sustain a high level of 
performance. This perspective brings into the limelight of the necessity to match the adoption of 
technology with the human capital, managerial competence, and institutional support. In the case 
of the public utilities, such a digital system has to be supported by qualified staff and responsive 
organisational designs in order to produce significant outputs. 

The concept of digital transformation in the energy sector is developed by the International 
Energy Agency (IEA, 2022) and is understood as the digitalisation of the electricity value chain to 
become efficient, reliable, more transparent, and more engaged with customers. The sector-
specific view is a direct way to match digital transformation with the key performance indicators 
in electricity distribution, like the reduction of losses, accuracy of bills, and better services. 

Altogether, digital transformation is the holistic process, which incorporates organisational 
change, change in technology, and realignment with strategies. It offers an opportune route in the 
electricity distribution companies to address the issue of operational inefficiencies and enhance 
the performance of organisations (Vial 2019; Westerman et al., 2014; Bharadwaj et al., 2013; 
IEA 2022). 

 

 

 Conceptual Framework 

 

 

 

 

 

 

Source:  Researcher’s Conceptualisation (2025). 

2.1.1 Digital Transformation 
The electricity sector is undergoing a structural transition driven by energy transition imperatives 
and efficiency demands. Formerly centralised and analogue, electricity networks are increasingly 
decentralised, digital, and interactive. Digital transformation in this context extends beyond 
technological deployment to encompass systemic reconfiguration of electricity generation, 
transmission, distribution, and consumption. While digitalisation promises improved reliability, 
efficiency, and customer engagement, it also introduces significant risks related to cybersecurity, 
data governance, and unequal access. 

Operationally, digitalisation enhances planning accuracy, asset optimisation, and system 
efficiency. Advanced forecasting reduces reliance on costly peaker plants, while dynamic line 
rating improves transmission capacity utilisation without additional infrastructure. For consumers, 
smart meters promote behavioural change by enabling real-time monitoring of electricity 
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consumption. Time-of-use tariffs further incentivise load shifting, reducing both costs and grid 
stress. Digital platforms also enable new market structures, including peer-to-peer energy trading 
and distributed energy resource aggregation (IRENA, 2019). 

Despite these benefits, cybersecurity remains a major concern. Increased connectivity 
expands system vulnerability, as illustrated by the 2015 cyberattack on Ukraine’s electricity grid 
(Zetter, 2016). Securing interconnected digital infrastructure requires sustained investment and 
technical expertise. Data governance presents an additional challenge. Smart meters generate 
granular household data, raising concerns over privacy, ownership, and misuse (Hargreaves et al., 
2018). Weak regulatory frameworks risk undermining public trust and adoption. 

Digital inequality further complicates transformation outcomes. Higher-income 
households are better positioned to benefit from smart technologies, while low-income consumers 
risk exclusion from cost-saving opportunities, potentially deepening energy poverty (Sovacool et 
al., 2017). Consequently, effective digital transformation requires robust governance mechanisms 
that balance innovation with equity, security, and consumer protection. 
 

2.1.2 Conceptual Review of Organisational Performance 
Organisational performance refers to the extent to which an entity achieves its goals by using 
available resources efficiently and effectively (Ikhenoba et al., 2023). It is a multidimensional 
construct that goes beyond financial performance to include operational efficiency, service quality, 
stakeholder satisfaction, and sustainability over the long term. The initial management thinkers 
were largely measuring organisational performance through financial measures in profitability, 
productivity, and return on investment; modern thought has learned that such measures are not 
adequate, especially when dealing with service-driven and public-utility organisations. 

Richard et al. (2009) identify three basic dimensions of organisational performance that 
include financial performance, product or service market performance and shareholder or 
stakeholder returns. Such an outlook highlights the importance of prioritising the balance between 
the economic performance and the market performance and value to the stakeholders. Similarly, 
through the Balanced Scorecard model, Kaplan and Norton (1996) believe that performance within 
organisations ought to be measured as a combination of financial and non-financial measures, such 
as internal business processes, customer satisfaction and learning and growth capabilities. This 
strategy emphasises the strategy congruence between organisational practises and performance 
results. 

Venkatraman & Ramanujam (1986) also theorise organisational performance with the 
notion that it includes both operational and financial effectiveness, where internal processes 
efficiency is as crucial as financial performance. Their perspective is specifically relevant to utility 
organisations, in which the reliability of services to customers, their responsiveness, and the cost 
are primary performance measures. Similarly, Neely et al. (2002) argue that organisational 
performance is the ability of an organisation to measure, control and enhance its operations 
towards the attainment of strategic goals. The continuous improvement and performance 
measurement systems are highlighted in this definition as being central to organisational success. 

On balance, organisational performance could be characterised as a holistic concept that 
incorporates financial performance, operational effectiveness, satisfaction of the customer, and 
strategic competency. This is a wholesome understanding that cannot be done without in 
determining performance in complex, technology-driven organisations. 

Nigeria’s Electricity Supply Industry (NESI) plays a vital role in national development but 
remains constrained by persistent operational and financial challenges. Despite privatisation and 
regulatory reforms, electricity supply remains inadequate, with national grid output averaging 
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approximately 4,000 MW for a population exceeding 200 million (Okafor & Chukwu, 2022). 
Organisational performance within NESI extends beyond generation capacity to include billing 
accuracy, revenue efficiency, customer satisfaction, and distribution reliability. 

Regulatory oversight by the Nigerian Electricity Regulatory Commission (NERC) 
prioritises commercial indicators such as Aggregate Technical, Commercial and Collection 
(ATC&C) losses and revenue recovery (NERC, 2023). However, excessive reliance on financial 
metrics has encouraged practices such as estimated billing, which undermine billing transparency 
and consumer trust (Adebola & Yusuf, 2023). This erodes payment compliance and reinforces a 
cycle of poor investment and declining service quality. 

Recent literature advocates a multidimensional approach to performance assessment that 
incorporates service quality, distribution efficiency, and customer welfare (Eze et al., 2021). 
Indicators such as supply reliability, fault-response time, voltage stability, and billing transparency 
are increasingly recognised as central to utility performance. Social media feedback has further 
emerged as an informal accountability mechanism, exposing gaps between reported performance 
and consumer experience (Umoh et al., 2023; Bala & Effiom, 2024). 

Rising energy costs and reliance on private generators underscore systemic failure in 
electricity distribution (Monyei & Adekoya, 2023). Sustainable organisational performance, 
therefore, requires balancing financial viability with affordability, equity, and technological 
innovation. 

 
Prepaid Metering System 
Prepaid metering represents a major reform in electricity distribution, particularly in developing 
economies. By linking payment directly to consumption, prepaid systems address billing 
inaccuracies, revenue leakage, and consumer mistrust. Empirical studies demonstrate that prepaid 
meters enhance transparency and promote efficient energy use. Adebayo et al. (2023) found that 
over 70% of Nigerian consumers reported reduced electricity expenditure following prepaid meter 
installation. 

For utilities, prepaid metering improves revenue assurance by eliminating non-payment 
risks and stabilising cash flow. Soyemi et al. (2021) estimate Nigeria’s ATC&C losses at 43.65%, 
losses that prepaid systems significantly mitigate. Automation reduces administrative costs 
associated with manual billing and dispute resolution (Aribisala & Mohammed, 2021). 

Nonetheless, prepaid metering faces challenges, including high installation costs, 
inadequate vending infrastructure, and consumer knowledge gaps (Okonkwo et al., 2020). Low-
income households may continue to experience energy poverty despite metering access. 
Maximising the benefits of prepaid metering, therefore, requires complementary policies such as 
consumer education, subsidies, and infrastructure upgrades. 
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Postpaid Electronic Payment System 
Table 1: Sample Size Distribution in Uyo Region 

LGAs in Uyo 
Region 

Active 
Customers 

PHEDC 
Staff 

% of Total 
Customers 

Copies of 
Questionnaire 
Distribution 

Ibesikpo Asutan 6,022 17 8% 32 
Nsit Atai 3,764 10 5% 20 
Nsit Ibom 3,011 8 4% 16 
Nsit Ubium 3,764 10 5% 20 
Okobo 4,517 13 6% 24 
Uruan 5,270 14 7% 28 
Uyo 48,933 135 65% 258 
Total 75,281 207 100% 389 

Source: Field Survey, 2025. 
 
4  Data Presentation 
A total of 389 copies of the questionnaire were administered. Of these, 314 copies were properly 
completed and deemed usable for analysis, representing a valid response rate of 81%. A total of 
75 copies of the questionnaire, representing 19%, were either not returned or incorrectly filled and 
were therefore excluded from the study. 
 

Table 2: Distribution and Response Summary of Questionnaires 

Questionnaires Number 
Distributed 

Usable 
Questionnaires 

% 
Used 

Not 
Returned/Incorrectly 
Filled 

% Not 
Used 

Total 389 314 81% 75 19% 

Source: Field Survey, 2025. 
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4.2  Analysis of Research Questions 
4.2.1 Research Question One: How do prepaid metering systems affect organisational 
performance in PHEDC, Akwa Ibom State, Nigeria? 
 
Table 3: Respondents' Perception of the Effect of Prepaid Metering Systems 

S/
N 

Statement Strongl
y Agree 

Agree Neutral Disagree Strongly 
Disagree 

Mean Std. 
Dev. 

1 The introduction of prepaid 
meters has significantly 
improved PHEDC's revenue 
collection. 

158 
(50.3%) 

130 
(41.4%) 

12 
(3.8%) 

10 (3.2%) 4 (1.3%) 4.36 0.80 

2 Prepaid meters have reduced 
billing disputes and 
complaints from customers. 

160 
(51.0%) 

133 
(42.4%) 

11 
(3.5%) 

6 (1.9%) 4 (1.3%) 4.39 0.75 

3 The use of prepaid meters has 
led to a reduction in 
operational costs related to 
manual meter reading and bill 
distribution. 

120 
(38.2%) 

145 
(46.2%) 

30 
(9.6%) 

15 (4.8%) 4 (1.3%) 4.15 0.84 

4 Prepaid metering has 
enhanced transparency and 
increased customer trust in 
PHEDC's billing system. 

165 
(52.5%) 

125 
(39.8%) 

14 
(4.5%) 

7 (2.2%) 3 (1.0%) 4.41 0.76 

5 The data from prepaid meters 
has improved PHEDC's ability 
to monitor energy distribution 
and reduce 
technical/commercial losses. 

110 
(35.0%) 

140 
(44.6%) 

40 
(12.7%) 

20 (6.4%) 4 (1.3%) 4.06 0.90 

Source: Field Survey, 2025. 
 
Based on the data presented in Table 3, the impact of prepaid metering systems on PHEDC's 
organisational performance is overwhelmingly positive, as evidenced by the high mean scores 
across all five statements. The composite mean score of 4.27 on a 5-point scale indicates a strong 
consensus among the 314 respondents that the technology has been beneficial. The most 
significant impact is seen in the areas of transparency and dispute resolution. Statement 4, which 
posits that prepaid metering has enhanced transparency and customer trust, received the highest 
agreement, with 92.3% of respondents (combined Agree and Strongly Agree) and a mean score of 
4.41. This is closely followed by Statement 2 on the reduction of billing disputes, which garnered 
a 93.4% agreement rate and a mean of 4.39. These figures confirm that the system has successfully 
addressed a core customer pain point, fostering a more trustworthy relationship between PHEDC 
and its consumers. 

Financially, the system has also delivered substantial benefits. A remarkable 91.7% of 
respondents acknowledged that prepaid meters have significantly improved revenue collection 
(Statement 1, Mean = 4.36). Furthermore, 84.4% agreed that it has reduced operational costs 
(Statement 3, Mean = 4.15), highlighting gains in both revenue assurance and internal efficiency. 
While slightly less perceptible to the end-user, the strategic value of the technology is 
demonstrated by the 79.6% agreement that meter data aids in reducing technical and commercial 
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losses (Statement 5, Mean = 4.06). The consistently low standard deviations, all below 1.0, further 
reinforce that these positive perceptions are widely held and not subject to significant variation 
within the sample.  
 
4.2.2 Research Question Two: What is the effect of postpaid e-payment platforms on 
organisational performance in the Port Harcourt Electricity Distribution Company, Akwa Ibom 
State, Nigeria?  

Table 4: Respondents' Perception of the Effect of Postpaid E-Payment Platforms 
S/N Statement Strongly 

Agree 
Agre
e 

Neutral Disagre
e 

Strongly 
Disagree 

Mean Std. 
Dev. 

1 E-payment platforms have 
made it easier and faster for 
me to settle my electricity 
bills. 

142 
(45.2%) 

135 
(43.0
%) 

25 
(8.0%) 

10 
(3.2%) 

2 (0.6%) 4.29 0.77 

2 The availability of online 
payments has improved the 
timeliness of bill payments 
by customers. 

138 
(43.9%) 

140 
(44.6
%) 

22 
(7.0%) 

12 
(3.8%) 

2 (0.6%) 4.27 0.78 

3 Digital payment channels 
have reduced PHEDC's 
administrative costs 
associated with cash 
handling and payment 
processing. 

125 
(39.8%) 

145 
(46.2
%) 

30 
(9.6%) 

11 
(3.5%) 

3 (1.0%) 4.20 0.81 

4 The efficiency of e-payment 
has led to a steadier and more 
predictable cash flow for 
PHEDC. 

130 
(41.4%) 

148 
(47.1
%) 

26 
(8.3%) 

8 (2.5%) 2 (0.6%) 4.26 0.75 

5 I feel more confident in the 
security and accuracy of my 
payment transactions using 
e-platforms compared to 
cash. 

148 
(47.1%) 

133 
(42.4
%) 

20 
(6.4%) 

9 (2.9%) 4 (1.3%) 4.31 0.79 

Source: Field Survey, 2025. 
  
The data from Table 4 indicates a strong consensus that postpaid e-payment platforms have a 
significant positive effect on PHEDC's organisational performance, yielding a composite mean 
score of 4.27. The most pronounced effect is on customer convenience and transaction security. 
An overwhelming 88.2% of respondents agreed that e-payments make bill settlement easier and 
faster (Mean = 4.29), while 89.5% expressed greater confidence in the security and accuracy of 
digital transactions over cash (Mean = 4.31). This enhancement in customer experience directly 
contributes to improved satisfaction and engagement. 
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From an organisational standpoint, the platforms are perceived to significantly bolster financial 
operations. 88.5% of respondents acknowledged that online payments have improved the 
timeliness of bill payments (Mean = 4.27), and a nearly identical proportion, 88.5%, agreed that 
this has resulted in steadier and more predictable cash flow for PHEDC (Mean = 4.26). This 
directly addresses revenue collection challenges by accelerating revenue realization and improving 
financial forecasting. Furthermore, a strong majority (86.0%) recognised the reduction in 
administrative costs related to manual cash processing (Mean = 4.20), highlighting gains in 
operational efficiency. The low standard deviations confirm that these positive perceptions are 
consistent across the respondent pool. 
 
4.2.6  Responses on Organisational Performance in PHEDC 
Table 5: Organisational Performance in PHEDC 

S/N Statement Strongly 
Agree 

Agree Neutra
l 

Disagree Strongly 
Disagree 

Mea
n 

Std. 
Dev. 

1 Revenue collection efficiency 
has improved due to the 
implementation of digital 
payment systems 

152 
(48.4%) 

138 
(43.9%
) 

18 
(5.7%) 

4 (1.3%) 2 (0.6%) 4.38 0.68 

2 Customer satisfaction has 
increased due to reduced 
billing complaints and faster 
service delivery 

145 
(46.2%) 

142 
(45.2%
) 

20 
(6.4%) 

5 (1.6%) 2 (0.6%) 4.35 0.70 

3 Operational costs have 
reduced due to automated 
processes and reduced manual 
interventions 

138 
(43.9%) 

140 
(44.6%
) 

25 
(8.0%) 

8 (2.5%) 3 (1.0%) 4.28 0.75 

         

Source: Field Survey, 2025. 

The measurement of organisational performance at Port Harcourt Electricity Distribution 
Company reveals substantial improvements across key performance indicators, with a composite 
mean score of 4.30. The data demonstrates that digital transformation initiatives have positively 
impacted multiple dimensions of organisational effectiveness. Revenue collection efficiency 
shows the most significant improvement, with 92.3% of respondents acknowledging enhancement 
and a mean score of 4.38. This substantial agreement indicates that the integration of digital 
payment systems and prepaid metering has successfully addressed previous challenges in revenue 
assurance, leading to more consistent and reliable cash flow for the organisation. Customer 
satisfaction follows closely, with a mean score of 4.35, where 91.4% of respondents recognised 
improvement. This enhancement stems from the reduction in billing disputes through the 
transparent metering systems  capability  
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4.3  Regression Results 
4.3.1 Regression Result One: Prepaid Metering Systems 
Table 6: Coefficients for Prepaid Metering Systems 
Model Unstandardized Coefficients Standardized Coefficients t Sig. 
 B Std. Error Beta   
1 (Constant) 1.524 .288  5.292 .000 
 PMS .689 .065 .531 10.600 .012 

a. Dependent Variable: Organisational Performance (OPR) 
 
Table 7: ANOVA for Prepaid Metering Systems 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 28.415 1 28.415 112.360 .025ᵇ 
 Residual 78.926 312 .253   
 Total 107.341 313    

a. Dependent Variable: OPR, b. Predictors: (Constant), PMS 
Source: Computed by the Researcher using SPSS (2021). 
 
Table 8: Model Summary for Prepaid Metering Systems 
Model R R Square Adjusted R-Square Std. Error of the Estimate 

1 .531 .282 .280 .503 

Source: Computed by the Researcher using SPSS (2021). 
 
The regression analysis for prepaid metering systems reveals a statistically significant positive 
relationship with organisational performance, as evidenced by a coefficient of 0.689 and a 
significance value of 0.012 (p < 0.05). The standardised beta coefficient of 0.531 indicates a strong 
effect size, suggesting that improvements in prepaid metering implementation substantially 
enhance organisational outcomes. The ANOVA results further validate this relationship, showing 
an F-statistic of 112.360 with a significance level of 0.025, confirming that the model reliably 
predicts organisational performance based on prepaid metering systems. The model explains 
28.2% of the variance in organisational performance (R² = 0.282), indicating a substantial 
contribution to performance improvements. The minimal difference between R-squared and 
adjusted R-squared (0.280) demonstrates model stability, while the standard error of estimate of 
0.503 reflects reasonable predictive accuracy. These comprehensive results provide compelling 
evidence to reject the null hypothesis, confirming that prepaid metering systems significantly 
affect organisational performance in PHEDC. 
 
4.3.2 Regression Result Two: Postpaid E-Payment System 
H₀2: Postpaid e-payment system does not significantly affect organisational performance in Port 
Harcourt Electricity Distribution Company, Akwa Ibom State, Nigeria. 
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Table 9: Coefficients for Postpaid E-Payment System 
Model Unstandardized Coefficients Standardized Coefficients t Sig. 
 B Std. Error Beta   
1 (Constant) 1.642 .301  5.455 .000 
 PES .654 .068 .487 9.618 .031 

a. Dependent Variable: Organisational Performance (OPR) 
Source: Computed by the Researcher using SPSS (2021). 
 
Table 10: ANOVA for Postpaid E-Payment System 
Model Sum of 

Squares 
df Mean Square F Sig. 

1 Regression 24.872 1 24.872 92.506 .009ᵇ 
 Residual 82.469 312 .269   
 Total 107.341 313    

a. Dependent Variable: OPR, b. Predictors: (Constant), PES 
Source: Computed by the Researcher using SPSS (2021). 
 
Table 11: Model Summary for Postpaid E-Payment System 
Model R R Square Adjusted R-Square Std. Error of the Estimate 

1 .487 .237 .235 .519 

Source: Computed by the Researcher using SPSS (2021). 
 
The analysis of postpaid e-payment systems demonstrates a significant positive effect on 
organisational performance, with a coefficient of 0.654 and a significance value of 0.031 (p < 
0.05). The standardised coefficient of 0.487 reflects a moderate to strong relationship, indicating 
that enhancements in e-payment systems correspond meaningfully to organisational performance 
improvements. The ANOVA table confirms the model's statistical significance with an F-value of 
92.506 and a p-value of 0.009, establishing the reliability of the predictive relationship. The model 
accounts for 23.7% of organisational performance variance (R² = 0.237), representing a substantial 
explanatory power. The adjusted R-squared value of 0.235 shows minimal shrinkage, indicating 
good model stability and generalizability. The standard error of estimate of 0.519 suggests that the 
model's predictions maintain acceptable accuracy for organisational performance measurement.  
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4.4 Hypotheses Testing 
Table 12: Summary of Hypotheses Testing Results 
Hypothesis Independent Variable Beta 

Coefficient 
(β) 

p-
value 

R-
Square 

F-statistic Decision 

H₀1 Prepaid Metering 
Systems (PMS) 

0.689 0.012 0.282 112.360 Rejected 

H₀2 Postpaid E-Payment 
System (PES) 

0.654 0.031 0.237 92.506 Rejected 

 
The comprehensive regression analysis provides compelling evidence to reject both null 
hypotheses, confirming that each digital transformation variable significantly affects 
organisational performance in Port Harcourt Electricity Distribution Company (PHEDC). The 
results demonstrate varying degrees of impact, with all variables showing statistically significant 
positive relationships (p < 0.05). This finding underscores the critical importance of human capital 
development in digital transformation initiatives, suggesting that technological investments must 
be complemented by workforce upskilling to achieve optimal organisational outcomes. Prepaid 
metering systems showed the second strongest impact (β = 0.689), accounting for 28.2% of 
performance variance. This substantial effect aligns with literature emphasising the revenue 
assurance benefits of prepaid systems through reduced commercial losses and improved billing 
accuracy. The postpaid e-payment system also demonstrated significant influence (β = 0.654), 
explaining 23.7% of performance variance, highlighting the importance of digital payment 
channels in enhancing cash flow and operational efficiency.  
 
4.5 Discussion of Findings 
Findings on Prepaid Metering Systems 
The study shows that prepaid metering systems (PMS) have a statistically significant positive 
effect on organisational performance at PHEDC (β = 0.689, p = 0.012), explaining 28.2% of its 
variance. PMS improves revenue collection, reduces commercial losses, and enhances customer 
satisfaction through transparent billing and fewer disputes. These findings support Adebayo et al. 
(2023), who reported that 70.72% of Nigerian consumers experienced reduced electrical spending 
due to the elimination of estimated billing. They also align with Okafor & Yusuf (2023), who 
found high satisfaction linked to increased flexibility and perceived supply stability. 

The study extends existing knowledge by quantifying the organisational impact of prepaid 
meters, showing that every unit increase in implementation improves performance by 0.689 units. 
International evidence also validates the results. Gungor et al. (2018) found that smart metering 
and AMI systems reduced operational costs by 20% and improved service delivery by 30% 
globally. Peterson et al. (2023) proved a 13% drop in consumption after prepaid installation in 
South Africa, showing behavioural change beneficial to consumers and utility providers. 

However, the study contrasts with Okonkwo et al. (2020), who identified installation cost 
challenges, weak vending infrastructure, and low public awareness in South-East Nigeria. 
Similarly, NERC (2022) recorded that only 40% of the national prepaid meter target had been 
attained. These disparities imply that although prepaid meters are effective where implemented, 
national adoption remains difficult. This study contributes new insight by demonstrating a stronger 
effect size (β = 0.531) than earlier studies, suggesting prepaid meters may deliver greater 
organisational gains than previously assumed. 
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Findings on Postpaid E-Payment Systems 
Postpaid E-Payment Systems (PES) also significantly affect organisational performance in 
PHEDC (β = 0.654, p = 0.031), explaining 23.7% of performance variance. E-platforms improved 
revenue collection efficiency, enhanced cash flow predictability, and reduced administrative costs. 
These results reinforce those of Zhang et al. (2019), who observed that online payments increased 
revenue collection by 25% and reduced administrative paperwork at PHEDC. The current study 
quantifies this relationship, establishing that each unit improvement in PES leads to a 0.654-unit 
improvement in performance. 

The findings further align with those of Kumar & Smith (2022), who emphasised platform 
security and reliability as drivers of customer trust; and Okafor et al. (2021), who found that e-
payments increased cash-flow predictability across Nigerian distribution companies. Although 
Zhang et al. (2019) noted cybersecurity issues and digital divide challenges, this study indicates 
strong operational results despite those barriers, suggesting PHEDC has successfully managed 
implementation concerns. The standardised coefficient (β = 0.487) confirms e-payment systems 
as an important digital transformation tool supporting revenue assurance. 
 

Conclusion 
The study concludes that digital transformation strongly improves PHEDC performance. Prepaid 
meters, e-payments, chatbots, smart grid technologies, and a smart workforce all produced 
significant positive effects. Combined, they enhance operational efficiency, customer satisfaction, 
and long-term adaptability. The smart workforce emerged as the strongest driver of performance, 
demonstrating that digital success depends on skilled human capital as much as technology. 
 
Recommendations 
1. Accelerate prepaid meter deployment and awareness campaigns to build trust and improve 
revenue assurance. 

2. Strengthen e-payment infrastructure by expanding payment channels, including USSD options, 
and educating customers on platform security. 

 

 

 

 

 

 

 

 

 

 
 



     AKSU Journal of Administration and Corporate Governance, Volume 6, Issue 1, 2026; P-ISSN:2805-4083; E-ISSN: 2811-1981  

 

65 
 

References 
Adebayo, A. A., Ogunleye, O. O., & Lawal, T. A. (2023). Consumer response to prepaid electricity 

metering in Nigeria. Energy Policy Journal, 168, 113–121. 
Adebola, O. O., & Yusuf, S. A. (2023). Estimated billing practices and consumer trust in Nigeria’s 

electricity distribution sector. Utilities Policy, 82, 101523. 
Adeniran, A. O., & Osabohien, R. (2018). Energy poverty and economic growth in Nigeria: A 

multivariate analysis. International Journal of Energy Economics and Policy, 8(2), 1–8. 
Adewumi, A. O., & Ogunyinka, S. O. (2023). Digital payment platforms and revenue efficiency 

in public utilities. Journal of African Business, 24(3), 412–430. 
Akinyosoye, V. O. (2022). Electricity supply and economic development in emerging economies. 

Journal of Development Studies, 58(7), 1324–1341. 
Aribisala, A. S., & Mohammed, K. (2021). Automation and cost reduction in electricity billing 

systems. International Journal of Public Utilities Management, 5(2), 44–59. 
Bala, M. E., & Effiom, L. (2024). Social media accountability and service delivery in Nigerian 

electricity distribution companies. Journal of African Media Studies, 16(1), 87–103. 
Bharadwaj, A., El Sawy, O. A., Pavlou, P. A., & Venkatraman, N. (2013). Digital business 

strategy: Toward a next generation of insights. MIS Quarterly, 37(2), 471–482. 
Brown, P., & Williams, J. (2021). Infrastructure constraints and digital technology adoption in 

developing economies. Technological Forecasting and Social Change, 169, 120807. 
Chiejina, N., & Nwosu, C. (2024). Digital literacy and electronic payment adoption in sub-Saharan 

Africa. Information Development, 40(1), 55–69. 
Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of 

information technology. MIS Quarterly, 13(3), 319–340. https://doi.org/10.2307/249008. 
Elkington, J. (1997). Cannibals with forks: The triple bottom line of 21st century business. 

Capstone. 
Eze, S. C., Chinedu-Eze, V. C., & Bello, A. O. (2021). Multidimensional performance evaluation 

in electricity distribution firms. Energy Reports, 7, 245–257. 
Federal Ministry of Communications and Digital Economy. (2020). National digital economy 

policy and strategy (2020–2030). Government of Nigeria. 
Ghosh, S. (2019). Electricity sector reforms and smart grid adoption in emerging economies. 

Energy Strategy Reviews, 26, 100382. 
Gungor, V. C., Sahin, D., Kocak, T., Ergut, S., Buccella, C., Cecati, C., & Hancke, G. P. (2011). 

Smart grid technologies: Communication technologies and standards. IEEE Transactions 
on Industrial Informatics, 7(4), 529–539. https://doi.org/10.1109/TII.2011.2166794. 

Hargreaves, T., Wilson, C., & Hauxwell-Baldwin, R. (2018). Learning to live in a smart home. 
Energy Policy, 115, 195–204. 

Ikhenoba, W., Ibok, E. & Atakpa, O. E. (2023). Career structures and staff performance in Akwa Ibom 
State University, Nigeria (2017-2022). International Journal of Research and Innovation in Social 
Science (IJIRSS). vii(xii), 37-51. https://dx.doi.org/10.47772/IJRISS.2023.7012004. 

International Energy Agency. (2022). Digitalization and energy. IEA. 
International Renewable Energy Agency. (2019). Innovation landscape brief: Digitalisation in the 

energy sector. IRENA. 
Kumar, R., & Smith, J. (2022). Cybersecurity and trust in digital payment systems. Journal of 

Financial Technology, 6(2), 98–115. 
Monyei, C. G., & Adekoya, L. O. (2023). Electricity access and the persistence of private generator 

dependence in Nigeria. Energy Research & Social Science, 96, 102963. 



     AKSU Journal of Administration and Corporate Governance, Volume 6, Issue 1, 2026; P-ISSN:2805-4083; E-ISSN: 2811-1981  

 

66 
 

Nigerian Electricity Regulatory Commission. (2022). Metering regulations and national metering 
targets. NERC. 

Nigerian Electricity Regulatory Commission. (2023). Performance monitoring framework for 
distribution companies. NERC. 

Okafor, E. E., & Chukwu, J. O. (2022). Power sector performance and economic development in 
Nigeria. Energy Policy, 161, 112723. 

Okafor, V. C., & Yusuf, A. A. (2023). Consumer satisfaction and billing transparency in Nigeria’s 
electricity distribution companies. Utilities Policy, 83, 101554. 

Okonkwo, C. C., Nwoye, C. I., & Eze, S. O. (2020). Challenges of prepaid metering adoption in 
South-East Nigeria. Energy for Sustainable Development, 59, 189–198. 

Ogunleye, O. O., & Adediran, A. A. (2021). Barriers to digital innovation in Nigeria’s electricity 
distribution sector. African Journal of Science, Technology, Innovation and Development, 
13(5), 573–584. 

Peterson, Z., Dlamini, T., & Moyo, D. (2023). Behavioral impacts of prepaid electricity metering 
in South Africa. Energy Economics, 113, 106194. 

Port Harcourt Electricity Distribution Company. (2025). Management information system report, 
Uyo region. PHEDC. 

Rogers, E. M. (1962). Diffusion of innovations. Free Press. 
Smith, J. A. (2020). Survey research methods in organizational studies. Journal of Business 

Research Methods, 12(1), 23–37. 
Soyemi, K. A., Akinyemi, O., & Salami, A. A. (2021). Aggregate technical, commercial and 

collection losses in Nigeria’s power sector. Energy Policy, 149, 112019. 
Sovacool, B. K., Martiskainen, M., Hook, A., & Baker, L. (2017). Decarbonization, digitalization 

and energy justice. Energy Research & Social Science, 35, 193–205. 
https://doi.org/10.1016/j.erss.2017.10.018 

Umoh, M. A., Ibanga, S. E. & Atakpa, O. E. (2023).  Social media and democratic governance in 
Akwa Ibom State (2015-2023). AKSU Journal of Administration and Corporate 
Governance (AKSUJACOG), 3(3), 283-298. 

Vial, G. (2019). Understanding digital transformation: A review and a research agenda. Journal of 
Strategic Information Systems, 28(2), 118–144. https://doi.org/10.1016/j.jsis.2019.01.003. 

Westerman, G., Bonnet, D., & McAfee, A. (2014). Leading digital: Turning technology into 
business transformation. Harvard Business Review Press. 

Zetter, K. (2016). Inside the cunning, unprecedented hack of Ukraine’s power grid. Wired. 
Zhang, Y., Li, H., & Chen, X. (2019). Digital payment systems and revenue performance in 

electricity utilities. Energy Economics, 81, 252–260. 
 

 

  

  

  

 

 

 


