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This article explores the nexus between digital transformation and local 

governance within the context of West African decentralized administr

ations, with a particular focus on Benin. Building on national strategies 

and empirical evidence, the study combines conceptual analysis with a 

predictive model using artificial intelligence. Data were collected from 

77 municipalities in Benin, focusing on digital readiness indicators (e-

services, ICT infrastructure, staff training, connectivity, ICT budgets) 

and governance dimensions (transparency, citizen participation, accoun

tability, efficiency). Machine learning algorithms (Random Forest, 

Logistic Regression, XGBoost) were employed to establish predictive r

elationships between digital maturity and governance scores. Results 

indicate that local digital capacity strongly influences governance 

performance,with accuracy levels reaching 86%. This research contribu

tes to advancing smart governance models in Sub-Saharan Africa by 

providing both conceptual and operational tools to strengthen policy-

making at the local government level. 

 
"© 2025 by the Author(s). Published by IJAR under CC BY 4.0. Unrestricted use allowed 

with credit to the author." 
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Introduction:- 
Digital transformation has become a key driver for modernizing public administrations and improving governance 

worldwide. The integration of digital technologies into administrative processes enables more efficient resource 

management, streamlines procedures, enhances accessibility of public services, and strengthens transparency and 

accountability of institutions. In many developed countries, digitalization has become the cornerstone of reforms 

aimed at establishing open, participatory, and data-driven governance. 

 

In Sub-Saharan Africa, the digital transformation movement is relatively recent but progressing rapidly, driven by 

several factors: the democratization of Internet access, the growth of telecommunications, e-government programs 

supported by international organizations, and the emergence of local initiatives to modernize public administrations. 

However, despite these advances, local governments continue to face major structural challenges: insufficient 

technological infrastructure, limited financial capacities, lack of technical expertise, and institutional governance 

often marked by administrative delays and coordination deficits. 

 

Corresponding Author:-Narcisse Arsène Dagba   

Address:-Doctoral School of Engineering Sciences (EDSI), University of Abomey-Calavi (UAC). 

 

http://www.journalijar.com/


ISSN:(O) 2320-5407, ISSN(P) 3107-4928                   Int. J. Adv. Res. 13(08), August-2025, 987-994 

 

988 

 

In Benin, decentralization reforms initiated in the 2000s granted municipalities increased administrative and 

financial autonomy, giving them a central role in the implementation of public policies and local development. This 

new configuration places local governments at the heart of democratic governance and sustainable development. 

However, in practice, many municipalities still struggle to translate this autonomy into tangible results. The absence 

of modern decision-support tools, low levels of budgetary digitalization, insufficient online citizen services, and 

persistent reliance on traditional management methods remain recurrent obstacles to local performance. 

 

Digital transformation, supported by recent advances in artificial intelligence (AI), offers a unique opportunity to 

overcome these limitations. Through its capabilities in large-scale data processing, predictive analysis, and process 

automation, AI not only optimizes administrative management but also strengthens citizen participation, 

transparency, and accountability. For instance, predictive algorithms can anticipate municipal budgetary 

performance, identify risks of misgovernance, or simulate different local policy scenarios. 

 

Nevertheless, despite these promising perspectives, the scientific literature on the relationship between digital 

transformation and local governance in Africa remains limited and largely descriptive. Few empirical studies have 

examined how to measure municipalities’ digital maturity and assess its concrete impact on governance quality. 

Moreover, the use of advanced analytical tools such as AI remains marginal in this field of research. This lack of an 

integrative and predictive framework reduces the ability of policymakers to effectively guide digital reforms and 

evaluate their governance outcomes. 

 

This research seeks to address both the scientific and operational gaps. It aims to develop an AI-based predictive 

model to evaluate and anticipate governance performance levels based on the degree of digital transformation in 

Beninese municipalities. More specifically, it seeks to construct an analytical framework linking digital maturity 

indicators (ICT infrastructure, e-services, digital skills, cybersecurity) with local governance dimensions 

(transparency, citizen participation, accountability, efficiency). The ambition is to provide both a theoretical 

contribution to the field of smart governance and a practical decision-support tool for local authorities and 

development partners. 

 

In summary, this study adopts an innovative perspective that goes beyond existing descriptive approaches to propose 

an integrative, quantitative, and predictive model. It thus paves the way for a deeper understanding of the 

mechanisms through which digitalization can transform local governance and contribute to strengthening democracy 

and development in Benin and, more broadly, in Sub-Saharan Africa. 

 

Methodology:- 
This research adopts an applied, explanatory, and predictive approach aimed at analyzing and anticipating the 

relationship between digital transformation and the quality of local governance in Beninese municipalities. The 

objective is to construct an integrative empirical model that can simultaneously measure, explain, and predict 

municipal governance performance based on their level of digital maturity. 

 

Type and Nature of the Research: 

This study is applied in nature, with both explanatory and predictive purposes. Unlike purely descriptive approaches 

to local governance, it mobilizes quantitative analysis tools and methods derived from artificial intelligence (AI) to 

build a robust predictive model. This methodological choice combines scientific rigor with operational relevance for 

public decision-makers. 

 

Population and Scope of Study: 

The target population consists of all 77 municipalities of the Republic of Benin. The inclusion of the entire set of 

municipalities makes the sample exhaustive and representative of the diversity of territorial contexts (urban, semi-

urban, and rural). This comprehensiveness eliminates sampling bias and strengthens the external validity of the 

findings. 

 

Data Sources and Collection Tools: 

Data for this research were obtained from multiple sources: 

 Official reports: performance evaluation reports produced by sectoral ministries, prefectures, and the National 

Association of Municipalities of Benin (ANCB). 
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 Administrative and financial records: municipal budgets, activity reports, and local development plans 

(PDCs). 

 Surveys and structured questionnaires administered to municipal officials and technical staff to collect 

specific digital maturity indicators. 

 Secondary databases from national and international programs on digitalization and governance (World Bank, 

UNDP, OECD, etc.). 

The use of diverse sources ensures data triangulation, thereby reinforcing the reliability of results. 

 

Variables and Indicators: 

Two main categories of variables were retained: 

1. Digital Transformation 
o ICT infrastructure (Internet connectivity, computer equipment, local networks). 

o Available e-services (web portals, online services, citizen applications). 

o Institutional and regulatory frameworks related to digitalization. 

o Digital skills of municipal staff (training, certifications). 

2. Local Governance 
o Transparency: public access to budgetary and administrative information. 

o Citizen participation: consultation mechanisms and e-participation platforms. 

o Accountability: monitoring, auditing, and internal control tools. 

o Efficiency: processing times, service costs, and quality of budgetary management. 

Indicators were codified and integrated into a standardized evaluation framework. 

 

Methodological Steps: 

The methodological approach followed five main steps: 

1. Data Collection and Harmonization 
o Centralization of data from reports and administrative sources. 

o Data cleaning to eliminate duplicates and inconsistencies. 

o Normalization of indicators on a common scale (0–100). 

2. Construction of Thematic Scores 
o Development of composite indices such as the Digital Index, E-Government Index, and Governance Index. 

o Weighting of indicators according to their relative importance (factor analysis approach). 

3. Descriptive and InferentialStatisticalAnalysis 
o Descriptive analysis to map the situation of municipalities. 

o Correlation and factor analyses to identify relationships among variables. 

4. Regression Modeling 
o Implementation of multiple linear regression models linking digital scores to governance scores. 

o Estimation of the impact of each digital variable on governance dimensions. 

5. Integration of Artificial Intelligence 
o Use of predictive algorithms (advanced multiple regression, decision trees, random forests, neural networks) to 

improve model accuracy. 

o Cross-validation procedures to assess robustness. 

o Development of an interactive dashboard (Power BI, advanced Excel) to simulate and visualize results. 

 

Software Tools :- 

 Excel: initial data processing, score calculation, and basic visualization. 

 Python and R: advanced statistical analysis, predictive modeling, and machine learning algorithms. 

 Power BI: creation of a dynamic and interactive dashboard enabling real-time exploration of results. 

 

Justification of the Approach: 

The mixed-method approach—combining classical statistical techniques with AI tools—was chosen to: 

 Produce objective and comparable results, 

 Move beyond simple description to provide predictive capacity, 

 Offer local actors an operational decision-support tool grounded in empirical evidence. 

 

 



ISSN:(O) 2320-5407, ISSN(P) 3107-4928                   Int. J. Adv. Res. 13(08), August-2025, 987-994 

 

990 

 

Results:- 
Disparities in Digital Maturity Across Municipalities 

The descriptive analysis highlights a pronounced heterogeneity among the 77 municipalities of Benin in terms of 

digital transformation. 

 Urban municipalities (Cotonou, Parakou, Porto-Novo, Abomey-Calavi): characterized by relatively advanced 

ICT infrastructures, stable Internet coverage, active institutional websites, and partially digitized administrative 

services. 

 Semi-urban municipalities: show intermediate efforts, often limited to internal computerization (e.g., budget 

or tax management software) with few citizen-accessible services. 

 Rural municipalities: remain largely dependent on paper-based procedures, with very low interconnection and 

limited digital equipment. 

These disparities are reflected in significant differences in digital scores. The average digital maturity index is 

estimated at 52/100, but with high variance: some municipalities score above 70/100, while others fall below 

30/100. 

 

Correlations Between Digital Transformation and Governance: 

Correlation analysis confirms the existence of positive and significant relationships between digitalization indicators 

and dimensions of local governance: 

 Transparency: strongly correlated with the availability of budgetary information online (r = 0.72; p < 0.01). 

 Efficiency: positively associated with the automation of fiscal and administrative procedures (r = 0.68; p < 

0.05). 

 Citizen participation: moderately correlated with the presence of interactive platforms (r = 0.55; p < 0.05). 

 Accountability: linked to the degree of digitalization in monitoring and auditing tools (r = 0.61; p < 0.05). 

Globally, the composite Governance Score shows a strong correlation (r ≈ 0.71) with ICT and e-Government 

indices, validating Hypotheses H1 and H2. 

Regression significance tests confirm the model’s robustness, with a p-value < 0.05, leading to the rejection of the 

null hypothesis. 

 

 
Figure 1 : Rapport détaillé 

Source : Author 

 

Regression Modeling : 

The multiple linear regression model, using digital indicators (ICT infrastructure, e-government adoption, staff 

digital training) as explanatory variables, accounts for a substantial share of governance score variance. 

 Adjusted R² = 0.69, meaning that nearly 70% of variations in governance can be explained by digital 

transformation indicators. 

 The most significant coefficients include: 

o E-government adoption (β = 0.43; p < 0.01) 

o Digital skills of staff (β = 0.39; p < 0.01) 

o Availability of e-services (β = 0.28; p < 0.05) 

These findings confirm Hypothesis H3, demonstrating that regression modeling can effectively predict governance 

performance based on digital maturity. 
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AI-Based Predictive Modeling: 

The integration of artificial intelligence improves prediction robustness and precision. Among the testedmodels, two 

stand out: 

 Random Forest: predictive accuracy of 82% in governance score estimation. 

 Artificial Neural Networks (ANNs): slightly higher predictive accuracy (85%), though at the cost of increased 

computational complexity. 

Both models validate regression results while offering superior anticipation capacity and helping identify priority 

variables for improving governance. 

 

Identification of Digital Investment Priorities: 

Joint analysis of statistical and predictive models reveals three priority levers for digital investment: 

1. Strengthening e-government adoption, by accelerating process digitalization. 

2. Developing staff digital training, to enhance internal capacity for management and innovation. 

3. Expanding citizen-oriented digital services (interactive platforms, mobile applications), to reinforce 

participation and transparency. 

These priorities provide an operational framework for policymakers and technical partners to strategically target 

interventions and optimize resource allocation. 

 

Discussion:- 
Validation of the Main Hypothesis : 

The results of this research confirm the central hypothesis (H1) that digital transformation exerts a positive effect 

onlocal governance. Both correlation analyses and regression models demonstrate that municipalities with higher 

digital maturity also achieve superior scores in transparency, efficiency, accountability, and citizen participation. 

This finding is consistent with prior studies conducted by the World Bank (2021) and the OECD (2020), which 

underline the role of ICTs as catalysts for administrative modernization and the strengthening of public institutions. 

 

Explanatory Mechanisms: 

The study highlights the concrete mechanisms through which digitalization enhances governance: 

 Transparency is strengthened through online publication of budgetary and administrative information. 

 Citizen participation increases via interactive platforms that facilitate public consultation and community 

engagement. 

 Accountability is improved by the digital traceability of processes and the use of automated monitoring and 

control tools. 

 Efficiency is boosted through reduced administrative processing times and simplified procedures. 

These mechanisms confirm that digital transformation is not only a technical upgrade but also a transformative 

factor in public management practices. 

 

Inter-Municipality Disparities and Contextual Factors: 

The observed disparities between municipalities reveal that digitalization does not have uniform effects across 

contexts. Three major contextualfactorsemerge as criticaldeterminants: 

1. Financial resources: Municipalities with larger budgets are better positioned to invest in ICT infrastructure and 

staff training. 

2. Political leadership: Municipalities where mayors and executive secretaries promote a clear digital vision tend 

to progress more rapidly. 

3. Staff capacity: The presence of adequately trained personnel strongly conditions the effectiveness of digital 

initiatives. 

Thus, digital transformation should be understood as a differentiated process, shaped not only by available 

technologies but also by institutional, human, and economic contexts. 

 

Methodological and Scientific Contributions:- 

The integration of artificial intelligence tools represents a major methodological contribution. Whereas most African 

studies on local governance remain largely descriptive, this research proposes a predictive model capable of 

anticipating governance performance. 
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By employing multiple regression, Random Forests, and Neural Networks, the study introduces the concept of 

prospective governance, where decision-makers can simulate digital investment scenarios and evaluate their 

expected impacts on governance outcomes. 

 

This innovative positioning contributes to the emerging literature on smart governance, bridging digital 

transformation, public performance, and artificial intelligence. 

 

Research Limitations:- 
As with any empirical study, several limitations must be acknowledged: 

 The research relies mainly on available administrative data, whose quality and completeness vary across 

municipalities. 

 Certain qualitative aspects of governance (e.g., citizen trust, organizational culture) are not fully integrated, 

which may partially bias evaluations. 

 Both digital and governance indicators require regular updates to reflect the rapid evolution of technologies and 

institutional practices. 

These limitations call for cautious interpretation of results and highlight the need for complementary qualitative 

approaches. 

 

Future Research Perspectives:- 

To deepen and enrich findings, several future directions are suggested: 

 Regional comparisons: Extending the analysis to other West African countries to identify common dynamics 

and regional specificities. 

 Qualitative integration: Incorporating interviews with local actors (mayors, citizens, technical partners) to 

capture subjective governance dimensions. 

 Interactive dashboards: Developing digital tools accessible to municipalities for self-assessment and 

continuous monitoring of governance performance. 

 Advanced AI models: Exploring deep learning, Bayesian networks, or hybrid predictive models to improve 

precision and robustness. 

 

Table 1 – Synthesis of Results, Implications, Limitations, and Future Research Directions 

Empirical Results 
Practical and Theoretical 

Implications 
Study Limitations 

Future Research 

Directions 

Positive correlation between 

digital transformation and local 

governance (transparency, 

efficiency, participation, 

accountability). 

Confirms Hypothesis H1: 

digitalization is a lever for 

modernizing governance. 

Data are mainly 

administrative, 

sometimes incomplete or 

heterogeneous. 

Expand data collection 

to other West African 

countries for regional 

comparison. 

Strong disparities between 

municipalities (urban more 

advanced, rural lagging behind). 

Highlights the need for 

differentiated approaches 

according to territorial context 

(resources, leadership, staff 

capacity). 

Limited consideration of 

qualitative dimensions 

(citizen trust, 

organizational culture). 

Integrate qualitative 

surveys with local 

actors (mayors, staff, 

citizens). 

Regression model: Adjusted R² 

= 0.69 (strong explanatory 

power of digital scores on 

governance). 

Validates Hypothesis H3: 

digitalization is a strong 

predictor of governance 

performance. 

Static indicators 

requiring regular 

updates. 

Develop dynamic 

indicators and monitor 

their evolution over 

time. 

AI models (random forest, 

neural networks): predictive 

accuracy of 82–85%. 

Methodological innovation: AI 

introduces prospective 

governance, enabling 

simulation and anticipation. 

Computational 

complexity and the need 

for advanced technical 

expertise. 

Explore other AI 

algorithms (deep 

learning, hybrid models) 

to strengthen prediction 

robustness. 

Source : Author 
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Conclusion:- 
Scientific Contributions : 

This research proposes an innovative approach to establishing a link between digital transformation and local 

governance performance in the Beninese context. By mobilizing both classical statistical tools and predictive models 

based on artificial intelligence (AI), the study goes beyond the largely descriptive approaches that still dominate the 

literature on territorial governance in Africa. 

 

From an academic standpoint, the findings enrich the debate on smart governance in Sub-Saharan Africa. They 

demonstrate that digital maturity is a major explanatory factor of municipal governance performance in terms of 

transparency, efficiency, citizen participation, and accountability. The methodological framework—combining 

composite indices, correlation analysis, regression models, and AI algorithms—offers a robust and replicable model 

applicable in other countries and territorial contexts. 

 

Practical and Operational Implications:- 

Beyond theoretical innovation, the study provides direct utility for policymakers and development partners. 

The proposed model enables: 

 The identification of municipalities that are digitally advanced or lagging, 

 The prioritization of investments in ICT infrastructure, staff digital training, and e-service development, 

 The use of predictive tools capable of simulating the impact of digital policies on governance outcomes. 

Thus, the predictive model serves as a strategic dashboard for local authorities, line ministries, and donors, fostering 

evidence-based decision-making and steering reforms toward measurable results. 

 

Research Limitations: 

Despite its contributions, the study presents several limitations: 

 The quality and availability of data vary significantly across municipalities, affecting the robustness of 

composite scores. 

 Certain qualitative governance dimensions (e.g., citizen trust, organizational culture) remaindifficult to quantify. 

 Predictive models, although efficient, require periodic recalibration to remain relevant in rapidly changing 

technological and institutional environments. 

 

Future Research and Policy Directions: 

The study suggests multiple avenues for future exploration: 

 Conducting comparative studies across West Africa and Sub-Saharan Africa to identify best practices and 

transferable models, 

 Developing interactive digital tools (apps, web platforms) for municipalities to self-assess and track governance 

performance, 

 Expanding the use of AI in public planning, including predictive analytics for budgetary needs, risks of 

mismanagement, and opportunities for digital citizen engagement. 

 

General Conclusion:- 

In conclusion, this research demonstrates that digital transformation is a key driver of local governance 

modernization in Benin. Municipalities with higher digital maturity consistently achieve better governance 

outcomes. The integration of AI further strengthens the ability of local actors to anticipate performance trajectories 

and guide strategic reforms.This study therefore contributes both to the theoretical construction of smart governance 

and to the practical empowerment of local actors, promoting a public governance model that is transparent, 

participatory, efficient, and sustainable—aligned with the development aspirations of African territories. 
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