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Abstract 

Although digital government holds significant promise for enhancing administrative efficiency, transparency, and citizen 

engagement, its implementation across Africa remains fragmented and insufficiently assessed. This study addresses these 

challenges by integrating the Decision-Making Trial and Evaluation Laboratory-based Analytic Network Process (DANP) with 

the Technology–Organization–Environment (TOE) framework to identify, prioritize, and analyze the critical success factors 

(CSFs) influencing digital government applications in Africa. The TOE model structures the determinants into technological, 

organizational, and environmental dimensions, while DANP captures their complex causal relationships and relative weights. 

Empirical data were collected from 56 experts across 25 African countries, representing government, academia, the private 

sector, and civil society. Results indicate that organizational enablers, particularly training and capacity building, institutional 

commitment, and change management, exert the strongest causal influence, supported by technological drivers such as 

interoperability and infrastructure readiness, and environmental factors like government policy support and political stability. 

The integrated DANP–TOE model provides a comprehensive measurement framework that addresses context-specific realities, 

offering policymakers a decision-support tool to assess readiness, monitor progress, and design targeted interventions. By 

quantifying interdependencies among success factors, the study advances theoretical understanding of digital governance while 

delivering actionable insights for strengthening transparency, accountability, and public service delivery in Africa. This systemic 

approach highlights the dual significance of institutional reforms and contextual adaptation, positioning the DANP–TOE model 

as a robust foundation for sustainable digital transformation across the continent. 
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1. Introduction 

Digital government has emerged as a transformative 

mechanism to modernize public administration, enhance 

transparency, and improve public service delivery, addressing 

long-standing governance challenges such as corruption, 

bureaucratic inefficiencies, and limited citizen participation [1, 

2]. Leveraging information and communication technologies 

(ICT), digital government initiatives aim to streamline 

pro-cesses, reduce delays, and foster accountability, thereby 
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aligning with Sustainable Development Goal (SDG) 16, 

which emphasizes building effective, accountable, and 

transparent institutions [3, 4]. This transformation promises 

not only to optimize administrative functions but also to 

promote inclusivity, data-driven governance, and citizen trust 

in public institutions [5]. 

Despite its recognized importance, the application of digital 

government across African nations remains uneven, with 

some countries demonstrating notable progress while others 

struggle to move beyond pilot initiatives [6, 7]. Leading 

ex-amples such as Rwanda, Mauritius, and South Africa il-

lustrate how digital reforms can accelerate service delivery 

and governance efficiency, yet many governments continue to 

face persistent barriers. These include inadequate ICT infra-

structure, fragmented policies, weak institutional capacity, 

financial constraints, low levels of digital literacy, and re-

sistance to organizational change [8, 9]. Furthermore, a reli-

ance on models and frameworks developed in more techno-

logically advanced contexts has often led to mismatched 

strategies that fail to capture Africa’s socio-political and in-

stitutional realities [10]. As a result, digital government initi-

atives in Africa often experience high failure rates, limited 

scalability, and suboptimal citizen impact [8]. 

To overcome these challenges, identifying and prioritizing 

Critical Success Factors is crucial. Past research highlights 

enablers such as leadership commitment, institutional capac-

ity, stakeholder engagement, effective legal frameworks, and 

sustainable funding [11, 12]. Yet, these factors rarely operate 

independently; rather, they are interdependent, influencing 

each other in complex ways that shape the success or failure 

of digital reforms. Traditional linear models often fail to ac-

count for these interdependencies, leading to incomplete 

insights and policy misalignments [13]. 

The Technology–Organization–Environment framework 

evaluates digital innovation applications by examining 

tech-nological, organizational, and environmental aspects, 

helping to identify what drives application and highlighting 

barriers that need to be addressed. In this context, the tech-

nological dimension refers to infrastructure, interoperability, 

and cy-bersecurity; the organizational dimension involves 

leadership support, institutional capacity, and human re-

sources; and the environmental dimension encompasses po-

litical stability, legal frameworks, donor support, and citizen 

trust. This framework has been widely applied in prior studies 

to analyze technology application across sectors, demon-

strating its rel-evance for understanding complex sociotech-

nical transitions [14]. However, while TOE provides a com-

prehensive cate-gorization, it does not fully capture the causal 

dynamics and feedback loops across these domains. For in-

stance, improved technological infrastructure may encourage 

institutional reform; however, weak legal frameworks could 

simultaneously hinder its application. To address these in-

terdependencies, advanced analytical approaches are needed 

to move beyond categorization and reveal the systemic in-

teractions that shape application outcomes. 

The DEMATEL-based Analytical Network Process 

method is used to systematically identify, analyze, and prior-

itize factors influencing digital government applications by 

capturing the complex interrelationships among technological, 

organizational, and environmental dimensions. This approach 

has been found effective in similar contexts, such as assessing 

the application of emerging technologies in governance and 

public service delivery, which shares common themes with 

digital government in terms of institutional capacity, stake-

holder collaboration, and trust [15, 16]. 

Recent studies emphasize the effectiveness of hybrid mul-

ti-criteria decision-making approaches like DANP in envi-

ronments with limited resources, diverse institutions, and 

complex governance. Unlike traditional models that rely 

mainly on quantitative data, DANP integrates expert judg-

ment, which is especially useful in Africa, where standardized 

data systems are often incomplete or unreliable. 

The integration of the TOE and DANP model creates a 

hybrid analytical framework that not only identifies the 

crit-ical factors influencing digital government applications 

but also quantifies their causal importance and systemic in-

fluence. This makes the model particularly suitable for the 

African context, where interwoven political, institutional, and 

socio-economic conditions shape digital governance [17, 18]. 

By recognizing feedback loops, asymmetries of influence, 

and context-specific enablers, the TOE and DANP model 

provides a more realistic and actionable framework for as-

sessing digital government applications. 

Research on digital government applications in Africa 

re-mains limited, particularly regarding the development of 

measurement models that can evaluate performance in ways 

relevant to the continent’s socio-political and economic re-

al-ities, and although digital government has the potential to 

improve governance, enhance transparency, streamline public 

services, and promote citizen engagement [13, 19, 20]. Many 

African countries continue to face barriers, including inade-

quate technological infrastructure, limited institutional ca-

pacity, weak regulatory frameworks, financial constraints, 

and low digital literacy levels, which collectively result in 

fragmented systems, inefficient service delivery, and per-

sis-tent gaps in accountability and transparency. At the same 

time, there is little clarity on the critical success factors re-

quired for the effective design, implementation, and sustain-

ability of digital government initiatives, as existing models 

are often borrowed from developed contexts or presented in 

generalized forms that overlook Africa’s unique so-

cio-economic, political, and technological conditions, thereby 

contributing to high failure rates, limited scalability, and 

reduced impact [8, 21, 22]. Moreover, current frameworks 

frequently overemphasize technical or process-level indica-

tors while neglecting governance quality, political stability, 

institutional trust, and citizen confidence, and the absence of 

comprehensive, context-sensitive measurement tools further 

prevents policymakers from systematically assessing per-

formance, identifying weaknesses, and designing targeted 
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interventions [1, 19, 20]. To address this gap, the present 

study applies the DANP–TOE model as a structured deci-

sion-support system that integrates technological, organiza-

tional, and environ-mental dimensions, captures the complex 

interrelationships among them, and provides a robust basis for 

prioritizing context-relevant success factors, thereby enabling 

targeted policy reforms, effective resource allocation, and 

resilient, digital government outcomes suited to African real-

ities [19, 20, 23]. 

Several factors are particularly critical to Africa’s digital 

government trajectory. Technological drivers include ICT 

infrastructure, interoperability, and cybersecurity [22, 24]. 

Organizational enablers involve leadership support, in-

stitu-tional readiness, funding availability, and capacity 

building [25]. Environmental dimensions include political 

stability, supportive policies, donor engagement, and public 

trust [26, 27]. The dynamic interplay of these factors requires 

a systemic approach that not only identifies their importance 

but also clarifies how they reinforce or undermine each other. 

Based on this analysis, the following research questions are 

formulated: 

1) What are the key technological, organizational, and en-

vironmental factors influencing digital government ap-

plications in Africa? 

2) How do these factors interact and influence each other 

within Africa’s unique governance ecosystem? 

3) How can the DANP–TOE model be applied to system-

atically prioritize critical success factors and overcome 

application challenges? 

4) In what ways can the resulting measurement model 

support policymakers and practitioners in enhancing the 

performance, scalability, and sustainability of digital 

government initiatives in Africa? 

By integrating the TOE framework with the DANP method, 

this study introduces a novel analytical approach to evaluating 

digital government applications in Africa. The findings aim to 

provide policymakers, practitioners, and development part-

ners with evidence-based insights for strengthening govern-

ance structures, improving service delivery, and advancing 

digital transformation strategies tailored to the continent’s 

realities. Ultimately, the DANP–TOE model contributes not 

only to academic knowledge but also to practical governance 

reforms, offering a pathway toward more transparent, ac-

countable, and citizen-centered digital governance in Africa. 

2. Literature Review 

To clarify the underlying challenges and contextual logic 

shaping digital government application in Africa, this study 

reviews two main bodies of literature: (1) the evolution, chal-

lenges, and opportunities of digital government in African con-

texts, and (2) the theoretical foundations and models, including 

the Technology–Organization–Environment (TOE) framework 

and multi-criteria decision-making tools such as DANP, used to 

identify and evaluate (CSFs). These two domains provide the 

analytical foundation for the integration of the DANP–TOE 

model and its application to African governance systems. 

2.1. Review of Digital Government in the 

African Context 

Digital government is no longer limited to process au-

to-mation; it is increasingly understood as a mechanism for 

institutional transformation. In Africa, its relevance is am-

pli-fied by persistent governance challenges, such as corrup-

tion, weak accountability, and bureaucratic inefficiencies, that 

undermine public trust and service delivery [1, 2]. While 

ad-vanced economies have made significant progress in 

inte-grating ICT into governance, African countries are only 

be-ginning to realize its full potential. Nonetheless, cases such 

as Mauritius, South Africa, and Rwanda demonstrate that 

tar-geted policies, infrastructure investment, and political 

lead-ership can yield significant improvements in efficiency 

and transparency [28]. 

Digital government also intersects with Africa’s geopolit-

ical positioning. The African Union (AU) has prioritized 

harmonized digital policies, not just for governance efficiency 

but also to strengthen digital sovereignty and bargaining 

power in global digital norms [29]. This repositions digital 

government as both a domestic governance imperative and a 

strategic global asset. 

The application of digital governance directly advances 

SDG 16, effective, accountable, and inclusive institutions, 

while indirectly supporting goals related to education, health, 

and economic development through improved service de-

liv-ery [3]. Initiatives such as the AU’s Data Policy Frame-

work emphasize digital justice, balancing individual rights 

(privacy) with collective economic and social needs [30]. This 

reflects a shift from compliance-driven approaches to proac-

tive gov-ernance that leverages digital platforms for inclusion, 

trans-parency, and equity [31]. 

Despite promising initiatives, African countries face unique 

multi-layered challenges. Infrastructure deficits, especially in 

rural areas, remain a foundational barrier, compounded by 

weak institutional capacities and low digital literacy among 

both civil servants and citizens [31, 32]. Policy fragmentation 

and overdependence on external actors, for hardware, 

soft-ware, and digital platforms, create structural vulnerabili-

ties and limit long-term autonomy [17, 32, 33]. 

Cybersecurity threats and disinformation campaigns 

fur-ther expose fragile regulatory environments, while polit-

ical instability in several states undermines continuity in dig-

ital reforms [34]. The heterogeneity of African states also 

com-plicates regional integration, with uneven digital ma-

turity levels impeding the development of unified digital 

governance strategies. 

Nevertheless, digital government holds vast transformative 

potential for African public administration. With proper 

in-vestments in infrastructure and capacity-building, digital tools 

can streamline service delivery, enhance accountability, and 
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empower citizens to participate in governance [5]. Moreover, 

regional peer influence, for instance, Rwanda’s innovations in 

digital ID systems or Kenya’s e-services, creates a positive 

pressure on neighboring states to pursue similar reforms [35, 36]. 

At the international level, partnerships with actors such as 

the EU, US, and China offer financial and technical resources 

but must be carefully aligned with African priorities to avoid 

deepening dependency [37]. Ultimately, the opportunities lie 

in treating digital infrastructure as a public good and ensuring 

digital strategies are aligned with inclusive governance and 

long-term sustainability [38]. 

2.2. Review of Theoretical Models and 

Analytical Approaches 

2.2.1. Critical Success Factors and TOE Framework 

for Digital Government 

In global contexts, leadership commitment, robust IT 

in-frastructure, legal frameworks, funding, and stakeholder 

engagement consistently emerge as CSFs [24, 35, 39]. In 

Africa, these factors are reframed through local realities. 

Studies highlight institutional coordination, capacity-building, 

public trust, and donor support as pivotal enablers [25, 40]. 

Further argues that the lack of Africa-specific CSF 

frameworks hinders consistent assessment and reform. 

Re-gional case studies, such as Tanzania’s IT governance 

initia-tives or Rwanda’s service digitization, reveal that while 

technical enablers are essential, sustained political will, 

cul-tural adaptability, and public participation ultimately 

deter-mine success. Synthesizing these findings under TOE 

provides a more nuanced classification of CSFs into techno-

logical, organizational, and environmental domains [23]. 

Drawing from the global and regional insights above, Table 

1 synthesizes CSFs for digital government adoption in Africa 

using the Technology-Organization-Environment (TOE) 

dimensions. 

Table 1. Theoretical Framework of Critical Success Factors (CSFs) for Digital Government Adoption in Africa. 

Dimension Influencing Factor Factor Code Description  Sources 

Technological 

System Compatibility T1 
Fit with the existing ICT infrastructure in public 

administration. 
[23,39]  

Technological Maturity T2 
Availability, reliability, and stage of development of 

digital government systems. 
[23,41]  

Cybersecurity and Privacy T3 
Security of digital platforms and trust in handling sensitive 

citizen data. 
[23,25]  

Interoperability T4 
Ability of systems to exchange and use data across de-

partments. 
[23,42]  

Internet/Mobile Access T5 
Public access to digital government platforms via mobile 

or the internet. 
[43,44] 

Infrastructure Availability T6 
Accessibility and robustness of national ICT infrastruc-

ture. 
[16,35] 

Organizational 

Top Management Support O1 
Commitment and leadership by senior officials in driving 

digital transformation. 
[25,45] 

Institutional Capacity O2 
Technical expertise and human resource readiness within 

public institutions. 
[25,46] 

Organizational Culture O3 Openness to change, digital practices, and innovation. [35, 40] 

Funding Availability O4 
Budgetary support for developing and maintaining digital 

platforms. 
[35, 40] 

Change Management O5 
Institutional readiness to manage reforms and user adop-

tion. 
[11,47]  

Training and Capacity 

Building 
O6 

Access to digital literacy and ICT training for civil serv-

ants. 
[11,40] 

Environmental 

Government Policy Support E1 
National strategies, legal frameworks, and data protection 

laws. 
[23, 25] 

Political Stability E2 
Political conditions affecting the continuity and imple-

mentation of digital reforms. 
[11,41] 
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Dimension Influencing Factor Factor Code Description  Sources 

Donor and Development 

Partner Support 
E3 

Technical or financial aid from international organizations 

(World Bank, UNDP). 
[41,48] 

Public Trust and Readiness E4 
Citizens’ willingness to engage with digital platforms and 

perception of government transparency. 
[16, 39] 

ICT Ecosystem Maturity E5 
The maturity of private sector ICT providers, startups, and 

service ecosystems. 

[23, 27, 

43] 

Regional Peer Pressure E6 
Influence from regional digital innovation success 

(Rwanda, Kenya). 
[11, 36] 

 

The TOE framework remains the most widely used model 

for explaining the interplay among technological readiness, 

organizational capabilities, and environmental pressures in 

technology application. In the African context, TOE high-

lights how application is shaped not just by ICT infrastruc-

ture and technical maturity, but also by leadership, institu-

tional culture, and funding availability, alongside ena-bling 

policies, political stability, and public trust. Previous studies 

confirm its flexibility in capturing both internal and external 

conditions [14, 40]. 

2.2.2. Decision-Making Tools: DEMATEL–ANP 

(DANP) 

While TOE identifies influencing domains, it does not 

ac-count for feedback loops or interdependencies among 

factors. This limitation is addressed by integrating DE-

MATEL, which maps causal relations, with ANP, which 

assigns weighted priorities [15]. The combined DANP 

method has been suc-cessfully applied in similar contexts, 

such as the assessment of blockchain integration in supply 

chains and sustainable housing development, which, like 

digital government, involve complex stakeholder networks, 

dynamic institutional envi-ronments, and technologies [41]. 

Its application in this study supports a systematic, evi-

dence-based prioritization of CSFs tailored specifically to 

Africa’s digital governance ecosystem [1, 8]. 

Applied in African digital governance, DANP provides a 

systemic approach that goes beyond linear ranking to identify 

high-leverage factors that drive broader reforms [42]. 

Globally, measurement frameworks have evolved from 

focusing carefully on system performance to include citizen 

adoption models and trust-based frameworks [19, 43]. 

How-ever, their reliance on contexts with robust infrastruc-

ture and standardized systems limits their transferability in 

Africa [20, 44]. 

When existing digital government measurement models are 

applied to African contexts, four critical limitations become 

evident, each reinforcing the inadequacy of relying solely on 

frameworks designed in more advanced environments. First, 

there is a persistent overemphasis on technical metrics, where 

models prioritize system reliability, speed, and availability 

while largely ignoring the deeper social, cultural, and in-

stitu-tional dynamics that often determine whether citizens 

and governments can meaningfully engage with digital plat-

forms [45]. Second, these models typically lack con-

text-specific indicators, presuming universal conditions of 

adoption and overlooking the communal norms, informal 

governance practices, and socio-political complexities that 

strongly in-fluence decision-making in African societies [46]. 

Third, performance measurement frameworks tend to suffer 

from fragmented integration, with separate and often dis-

connected treatment of financial and non-financial indicators, 

which prevents them from capturing the holistic and dynamic 

in-teractions between resource allocation, governance, and 

outstation [47]. Finally, these models exhibit weak feedback 

loops, where data collected from performance assessments is 

rarely reintegrated into reform processes or policy ad-

just-ments, resulting in static evaluations that fail to inform 

con-tinuous improvement or adaptive strategies in the public 

sector [19]. Taken together, these interrelated shortcomings 

underscore the urgent need for Africa-centered measurement 

models that not only assess technical performance but also 

integrate governance quality, social trust, and institutional 

realities, ensuring that digital government systems are 

evalu-ated in ways that reflect both their technological func-

tionality and their broader societal impact. 

2.3. Research Gaps and Theoretical Motivation 

The review highlights three critical gaps in the existing 

lit-erature that constrain the effectiveness of digital govern-

ment research and practice in Africa. These gaps are deeply 

interconnected, shaping both the limitations of current mod-

els and the opportunities for improvement. The first is the 

contextualization gap, which arises because many of the 

frameworks employed in African settings are adopted di-

rectly from developed countries and, as a result, fail to reflect 

the continent’s infrastructural deficits, institutional fragilities, 

and socio-political complexities, thereby producing models 

that appear theoretically robust but lack practical applicabil-

ity in real-world governance systems [8, 21, 48]. The second 

is the integration gap, where measurement approaches are 
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often fragmented and siloed, treating technological, organi-

zational, and environmental factors in isolation rather than in 

a unified way, which neglects the reality that these dimen-

sions are deeply interdependent and must be evaluated to-

gether to capture the holistic nature of digital government 

applications [13, 24, 39]. The third is the systemic gap, 

whereby existing models tend to provide static analyses that 

overlook the interdependencies, feedback mechanisms, and 

evolving relationships among critical success factors, limit-

ing their capacity to explain how application processes un-

fold over time and how interventions may trigger cascading 

effects across governance systems [19, 20, 46]. To overcome 

these interconnected shortcomings, this study proposes an 

integrated approach that combines the structured categoriza-

tion of the TOE framework, which systematically organizes 

factors into technological, organizational, and environmental 

domains [14, 40]. With the analytical strength of the DANP 

method, which quantifies causal relations and captures feed-

back loops, thereby allowing for con-text-sensitive prioriti-

zation of interventions [15, 42]. 

This hybrid DANP–TOE model provides African poli-

cy-makers with a decision-support tool that is not only theo-

reti-cally rigorous in its ability to synthesize complex rela-

tionships but also practically adaptable to re-

source-constrained and institutionally diverse governance 

environments, making it especially suited to advancing digi-

tal transformation strategies in Africa [10, 27, 49]. 

3. Research Methodology 

To comprehensively understand and prioritize the critical 

success factors (CSFs) that influence the application of digital 

government in Africa, this study employs a hybrid analytical 

framework that integrates the Technology–Organization–

Environment (TOE) model with the Decision-Making Trial 

and Evaluation Laboratory-based Analytic Network Process 

(DANP) method. This combined methodology enables a 

nuanced evaluation of interrelated factors, capturing both 

their structural importance and causal influence, thereby of-

fering a robust basis for decision-making in complex 

gov-ernance environments [3, 50, 51]. 

In this study, the application of DANP unfolds through a 

structured sequence that begins with the identification of 

factors via the TOE framework, where a comprehensive lit-

erature review and contextual analysis were conducted to 

extract critical success factors (CSFs) relevant to Africa’s 

public sector digital transformation. These factors were 

sys-tematically classified into technological, organizational, 

and environmental dimensions to capture the multifaceted 

nature of application drivers [24]. Building on this foundation, 

the second stage involved causal mapping through DE-

MATEL, in which experts in digital governance, ICT policy, 

and public administration drawn from 25 African countries (n 

= 56) provided pairwise comparisons of the identified factors 

using a 5-point Likert scale, and the DEMATEL technique 

was subsequently applied to generate an Influence Network 

Relationship Map (INRM) that made it possible to distinguish 

between the factors acting as drivers and those that were 

dependent within the system [26, 52]. Finally, the third stage 

entailed weighting and prioritization via ANP, in which the 

interrelationships derived from the DEMATEL process were 

integrated into a supermatrix, enabling the calculation of 

global priority weights for each factor and thereby reflecting 

both their influence and dependencies within the overall 

network of interconnections [53, 54]. 

Africa’s digital government landscape is characterized by 

resource constraints, infrastructural fragmentation, and in-

sti-tutional complexity, and traditional linear models often fall 

short in capturing these contextual realities and dynamic 

interdependencies, thereby limiting their effectiveness in 

guiding policymakers. In contrast, the DANP–TOE model 

offers a more suitable approach as it not only recognizes the 

asymmetry and feedback loops that exist between critical 

success factors but also quantifies influence in contexts where 

statistical data may be sparse, while simultaneously pri-

ori-tizing context-sensitive enablers and barriers based on 

expert knowledge and, ultimately, providing an actionable 

deci-sion-support system that empowers government leaders 

and development partners to design more effective digital 

gov-ernance strategies[21, 31]. 

Figure 1 presents the conceptual framework of the DANP–

TOE model applied in this study. It illustrates how techno-

logical, organizational, and environmental factors are inter-

linked and assessed through DEMATEL and ANP processes 

to provide a prioritized and causally informed set of CSFs for 

digital government applications. 

 
Figure 1. DANP research framework. 
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3.1. Data Collection 

Data were collected in July 2025 through a structured sur-

vey administered to 56 experts from 25 African countries, 

ensuring representation across regions and institutional do-

mains. Participants included professionals from government 

entities, private sector organizations, universities and research 

institutes, NGOs, and student bodies. Selection was based on 

three inclusion criteria: (1) professional or institutional rele-

vance to digital governance, ICT policy, or public sector 

innovation; (2) a minimum of one year of professional expe-

rience, with most participants having between 1–10 years, and 

several with up to 20 years; and (3) demonstrable expertise in 

digital systems, governance frameworks, or academic re-

search. 

Experts were recruited via professional networks, academic 

affiliations, and organizational referrals. The panel combined 

early-career professionals (60%) with seasoned experts (40%), 

balancing fresh perspectives with institutional memory. This 

diversity reflects the realities of Africa’s digital transfor-

mation landscape, marked by youthful innovation alongside 

experienced governance leadership. 

To quantify perceptions, a five-point Likert scale was em-

ployed (ranging from “strongly disagree” to “strongly agree”), 

allowing structured evaluation of interrelated factors within 

the DANP–TOE framework. Demographic data, gender, 

occupation, organization type, experience, and education 

were also collected to contextualize responses and reveal 

potential biases (see Table 2). The sample was majority male 

(71.4%), with women comprising 28.6%, highlighting per-

sistent gender disparities in Africa’s digital governance sector. 

Academics and researchers dominated the sample (76.8%), 

complemented by government officials, ICT practitioners, 

NGO representatives, and students, ensuring a broad 

cross-section of viewpoints. 

The expert panel provided a pan-African perspective on 

digital governance application, with respondents drawn from 

countries such as Nigeria, Ghana, Rwanda, Angola, Mali, and 

Niger, contexts where digital transformation initiatives are 

actively underway. The methodological fit of DEMATEL and 

ANP supports this expert-driven approach, as previous studies 

confirm that robust causal and prioritization structures can be 

derived from relatively small, specialized panels. This ensures 

methodological rigor while capturing Africa’s contextual 

realities. 

Table 2. Basic information of the respondents. 

Category Sub-category Number Percentage 

Gender Male 40 71.4 

 Female 16 28.6 

Organization Government 4 7.14 

 Universities and Researchers 40 71.43 

 Private sector entities 5 8.93 

 Non-Governmental Organizations 4 7.14 

 Students/Other 3 5.36 

Experience 1-5 years 33 58.93 

 6-10 years 10 17.85 

 11-20 years 3 5.37 

 Up to 20 years 10 17.85 

Occupation Researcher / Academic 43 76.79 

 General Manager 2 3.57 

 ICT or Digital Governance Officer 2 3.57 

 Others 9 16.07 

Education Bachelor degree 14 25 

 Master degree 30 53.6 

 PhD 12 21.4 
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3.2. DEMATEL Steps for Causal Relationship 

Analysis 

Step 1: Calculating the Direct-Relation Matrix 𝐷 

The Direct-Relation Matrix is a key component in the 

analysis, serving as a quantitative representation of the rela-

tionships among different variables or elements within the 

dataset. 

Based on the respondents rating results, the Di-

rect-Relation Matrix 𝐷 is obtained by calculating the aver-

age of each pairwise comparison. As shown in Eq. (1), the 

𝑎𝑖𝑗  is the arithmetic mean of the rating result s [18, 55]. The 

diagonals of the matrix 𝐷 are all zero, as self-influence is 

not considered, and 𝑛 represents the number of criteria. 

𝐷 =

[
 
 
 
 
𝑎11 … 𝑎1𝑗 … 𝑎1𝑛

⋮  ⋮  ⋮
𝑎𝑖1 … 𝑎𝑖𝑗 … 𝑎𝑖𝑛

⋮  ⋮  ⋮
𝑎𝑛1 … 𝑎𝑛𝑗 … 𝑎𝑛𝑛]

 
 
 
 

          (1) 

Step 2: Normalization of Direct-Relation Matrix 𝐷 using 

Eq. (2) and (3) to calculate the matrix 𝑁 [18,26]. 

𝑁 = 𝑠𝐷                     (2) 

𝑠 = 𝑚𝑖𝑛 [
1

𝑚𝑎𝑥𝑖 ∑ 𝑎𝑖𝑗
𝑛
𝑗−1

,
1

𝑚𝑎𝑥𝑗 ∑ 𝑎𝑖𝑗
𝑛
𝑖−1

]            (3) 

where 𝑠 is a normalization factor 

Step 3: Calculate the Total Influence Matrix for Criteria 𝑇 

by applying Eq. (4), where 𝐼 is [18, 26]. 

𝑇 = 𝑙𝑖𝑚
𝑘→∞

𝑋 + 𝑋1 + 𝑋2 + ⋯+ 𝑋𝑘 = 𝑁(𝐼 − 𝑁)−1
      (4) 

𝑇 =

[
 
 
 
 
𝑡11 … 𝑡1𝑗 … 𝑡1𝑛

⋮  ⋮  ⋮
𝑡𝑖1 … 𝑡𝑖𝑗 … 𝑡𝑖𝑛
⋮  ⋮  ⋮

𝑡𝑛1 … 𝑡𝑛𝑗 … 𝑡𝑛𝑛]
 
 
 
 

             (5) 

where, 𝐼 is the identity matrix 

Step 4: Calculate the value of prominence and relation. 

Based on the Total-Relation Matrix 𝑇 the value of prom-

inence and relation can be calculated. As shown in Eq. (6) 

and (7), for the total influence matrix 𝑇, the 𝑑𝑖 is the sum 

of the elements of the 𝑖𝑡ℎ row and 𝑟𝑗 is the sum of the ele-

ments in 𝑗𝑡ℎcolumn. Then 𝑑𝑖 denotes the sum of direct and 

indirect influence of the 𝑖𝑡ℎcriterion on other criteria, and 𝑟𝑗 

represents the sum of direct and indirect influence exerted by 

other criteria on the 𝑗𝑡ℎ criterion [18, 26]. 

𝑑 = [𝑟1,⋯ , 𝑟𝑖 , ⋯ , 𝑟𝑛], 𝑤ℎ𝑒𝑟𝑒 𝑑𝑖 = ∑ 𝑡𝑖𝑗
𝑛
𝑗−1        (6) 

𝑟 = [𝑟1,⋯ 𝑟𝑗 , ⋯ , 𝑟𝑛], 𝑤ℎ𝑒𝑟𝑒 𝑟𝑗 = ∑ 𝑡𝑖𝑗
𝑛
𝑖−1         (7) 

when 𝑖 = 𝑗 , the expression (𝑑𝑖 + 𝑟𝑖)  signifies the total 

strength of influence both imparted and received by the 𝑖𝑡ℎ 

criterion, which we term the “prominence value”. This met-

ric serves as an indicator of the relative value or significance 

of the criterion within the model. A higher (𝑑𝑖 + 𝑟𝑖) value 

denotes a greater overall influence of the criterion. 

The expression (𝑑𝑖 − 𝑟𝑖) represents the net influence ex-

erted by the 𝑖𝑡ℎ criterion relative to its peers, termed the 

“relation value”. A positive (𝑑𝑖 − 𝑟𝑖) signifies that the cri-

terion has a stronger influence over other criteria, negative 

value suggests that the criterion is more influenced by others. 

To delineate significant influence relationships, the mean 

value of all elements within the Total Influence Matrix for 

Criteria 𝑇 is adopted as a threshold. Influence relationships 

are deemed significant and thus represented in the directed 

graph when 𝑡𝑖𝑗 exceeds this threshold, thereby facilitating 

the depiction of the interconnected. 

Threshold 𝛼 value: 

𝛼 =
∑ .∑ 𝑟𝑖𝑗

𝑛
𝑖=1

𝑛
𝑗=1

𝑛2
                 (8) 

Where 𝑖, 𝑗 value for the respective rows and columns in 

the total relation matrix, and 𝑛 is the number of factors in 

the study. 

3.3. DANP Steps for Weighting Factors 

Step 1: Normalize Total-Relation Matrix T, the normal-

ized matrix T_s is obtained by dividing the elements of each 

row by the sum of the components of that row according to 

the calculation process shown in Eq. (9) and (10) [51, 55, 

56]. 

𝑇𝑠 =

[
 
 
 
 
 
𝑡11
𝑠 … 𝑡1𝑗

𝑠 … 𝑡1𝑚
𝑠

⋮  ⋮  ⋮
𝑡𝑖1
𝑠 … 𝑡𝑖𝑗

𝑠 … 𝑡𝑖𝑚
𝑠

⋮  ⋮  ⋮
𝑡𝑚1
𝑠 … 𝑡𝑚𝑗

𝑠 … 𝑡𝑚𝑚
𝑠

]
 
 
 
 
 

=

[
 
 
 
 
 
 
 
𝑡11
𝑠

𝑑1
…

𝑡1𝑗
𝑠

𝑑1
…

𝑡1𝑚
𝑠

𝑑1

⋮  ⋮  ⋮
𝑡𝑖1
𝑠

𝑑𝑖
…

𝑡𝑖𝑗
𝑠

𝑑𝑖
…

𝑡𝑖𝑚
𝑠

𝑑𝑖

⋮  ⋮  ⋮
𝑡𝑚1
𝑠

𝑑𝑚
…

𝑡𝑚𝑗
𝑠

𝑑𝑚
…

𝑡𝑚𝑚
𝑠

𝑑𝑚 ]
 
 
 
 
 
 
 

  (9) 

𝑑𝑖 = ∑ 𝑡𝑖𝑗
𝑠𝑚

𝑗=1                  (10) 

Step 2: Develop the unweighted super-matrix 𝑊  by 

transposing the Total-Relation Matrix 𝑇. 

𝑊 = (𝑇̄)𝑇                  (11) 

Step 3: Step 3: The weighted super-matrix W_u, is ob-

tained by multiplying the normalized relation matrix T_s, to 

the unweighted super-matrix W, as shown in Eq. (12) [51, 55, 

56]. 
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𝑊𝑢 = 𝑇𝑠𝑊 =

[
 
 
 
 
𝑡11
𝑠 × 𝑊11 … 𝑡1𝑗

𝑠 × 𝑊1𝑗 … 𝑡1𝑚
𝑠 × 𝑊1𝑚

⋮  ⋮  ⋮
𝑡𝑖1
𝑠 × 𝑊𝑖1 … 𝑡𝑖𝑗

𝑠 × 𝑊𝑖𝑗 … 𝑡𝑖𝑚
𝑠 × 𝑊𝑖𝑚

⋮  ⋮  ⋮
𝑡𝑚1
𝑠 × 𝑊𝑚1 … 𝑡𝑚𝑗

𝑠 × 𝑊𝑚𝑗 … 𝑡𝑚𝑚
𝑠 × 𝑊𝑚𝑚]

 
 
 
 

  (12) 

Step 4: Calculate the limiting super-matrix. The weighted 

super-matrix 𝑊𝑢  multiplies itself enough times until the 

super-matrix converges and becomes stable in the long run. 

Then the limiting super-matrix 𝑊𝑙𝑖𝑚𝑖𝑡  is obtained. And the 

weights of each factor index can be calculated [16, 18]. 

𝑊𝑙𝑖𝑚𝑖𝑡 = 𝑙𝑖𝑚
ℎ→∞

(𝑊𝑢)ℎ
             (13) 

4. Results 

4.1. Causal Relationships Among the Criteria 

The DEMATEL methodology was applied to investigate 

the complex causal relationships among the technological, 

organizational, and environmental criteria influencing the 

application of digital government in Africa. Expert judgments 

from a diverse panel of 56 participants across 25 African 

countries were aggregated using arithmetic means to form the 

direct relation matrix. This matrix captured the immediate 

influence that each criterion exerts on the others. 

Following normalization, the Total Influence Matrix (Table 

3) was derived, integrating both direct and indirect effects. 

This comprehensive overview revealed the systemic inter-

dependencies across the 18 critical success factors (CSFs) 

identified under the TOE framework. Factors such as System 

Compatibility (𝑇1), Training and Capacity Building (𝑂6), 

and Government Policy Support (𝐸1) showed high promi-

nence, underscoring their role as root drivers of digital gov-

ernment applications. Conversely, criteria such as Regional 

Peer Pressure (𝐸6) and Donor Support (𝐸3) were found to 

be more dependent, reflecting their reactive position within 

the ecosystem. 

To provide a deeper understanding of the dynamics, cause–

effect relationships were calculated based on the R (receiver) 

and D (dispatcher) values from the Total Influence Matrix. 

Here, 𝑅 +  𝐷  indicates the overall involvement of each 

factor, while 𝑅 −  𝐷  determines whether a criterion is 

primarily a cause (positive value) or an effect (negative val-

ue). 

Table 4 classifies the Critical Success Factors (CSFs) into 

distinct groups of causes and effects, thereby illustrating 

which dimensions actively drive the application of digital 

government in Africa and which ones are primarily shaped by 

external influences. On the technological side, System Com-

patibility (𝑇1) and Interoperability (𝑇4) emerge as domi-

nant causal factors, underscoring the crucial role of ensuring 

that digital systems can seamlessly integrate and communi-

cate across diverse platforms to enable smooth service deliv-

ery and foster widespread application. Within the organiza-

tional dimension, Training and Capacity Building (𝑂6), Top 

Management Support (𝑂1), and Funding Availability (𝑂4) 

are all positioned as central causes, reflecting the reality that 

skilled human resources, leadership commitment, and sus-

tainable financial support are indispensable prerequisites for 

any successful reform initiative. From the environmental 

perspective, Government Policy Support (𝐸1) and Political 

Stability (𝐸2) are identified as key drivers, emphasizing the 

necessity of coherent regulatory frameworks and stable gov-

ernance conditions to create the enabling environment re-

quired for large-scale transformation. 

In contrast, several factors emerge as effects, meaning that 

other elements more influence them than they can exert in-

fluence themselves. In the technological domain, Techno-

logical Maturity (𝑇2) , Cybersecurity and Privacy (𝑇3), 

Infrastructure Availability (𝑇6), and Internet/Mobile Access 

(𝑇5) are classified as effect factors, indicating that im-

provements in these areas are contingent upon prior progress 

in compatibility, interoperability, and resource mobilization. 

Organizationally, Institutional Capacity (𝑂2), Organizational 

Culture (𝑂3) , and Change Management (𝑂5)  appear as 

dependent outcomes that evolve only when foundational 

causal drivers such as training, funding, and leadership are 

adequately in place. Similarly, in the environmental sphere, 

Donor and Development Partner Support (𝐸3), Public Trust 

and Readiness (𝐸4) , ICT Ecosystem Maturity (𝐸5) , and 

Regional Peer Pressure (𝐸6) are positioned as effects, high-

lighting how trust, ecosystem development, and external 

stakeholder alignment are all downstream consequences of 

stronger domestic policies, political stability, and organiza-

tional preparedness. 

This classification highlights that system compatibil-

ity (𝑇1) and training and capacity building (𝑂6) are sig-

nificant drivers of successful digital governance. They exert 

substantial influence on both technical readiness and institu-

tional performance, cascading into downstream improve-

ments such as interoperability (𝑇4) , institutional capacity 

(𝑂2), and citizen trust (𝐸4). On the other hand, public trust 

(𝐸4) , ICT ecosystem maturity (𝐸5),  and regional peer 

pressure (𝐸6)  emerge as outcomes, heavily dependent on 

foundational causes like political stability and policy support. 

Table 3. Total Influence Matrix for Criteria T. 

 𝑻𝟏 𝑻𝟐 𝑻𝟑 𝑻𝟒 𝑻𝟓 𝑻𝟔 𝑶𝟏 𝑶𝟐 𝑶𝟑 𝑶𝟒 𝑶𝟓 𝑶𝟔 𝑬𝟏 𝑬𝟐 𝑬𝟑 𝑬𝟒 𝑬𝟓 𝑬𝟔 

𝑇1 1.35 1.33 1.35 1.38 1.36 1.37 1.37 1.33 1.34 1.32 1.33 1.41 1.40 1.35 1.28 1.36 1.40 1.27
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 𝑻𝟏 𝑻𝟐 𝑻𝟑 𝑻𝟒 𝑻𝟓 𝑻𝟔 𝑶𝟏 𝑶𝟐 𝑶𝟑 𝑶𝟒 𝑶𝟓 𝑶𝟔 𝑬𝟏 𝑬𝟐 𝑬𝟑 𝑬𝟒 𝑬𝟓 𝑬𝟔 

19 17 28 77 19 34 82 21 56 38 93 33 43 43 69 96 27 70 

𝑇2 
1.33

17 

1.22

44 

1.28

39 

1.32

15 

1.29

24 

1.30

56 

1.31

14 

1.26

39 

1.28

15 

1.25

93 

1.27

77 

1.34

25 

1.33

51 

1.28

97 

1.22

54 

1.30

21 

1.33

11 

1.21

71 

𝑇3 
1.35

28 

1.28

39 

1.26

27 

1.34

03 

1.31

43 

1.32

76 

1.33

12 

1.28

77 

1.29

85 

1.28

07 

1.29

35 

1.36

39 

1.35

52 

1.31

03 

1.24

27 

1.32

06 

1.35

93 

1.23

54 

𝑇4 
1.38

77 

1.32

15 

1.34

03 

1.33

55 

1.35

39 

1.36

53 

1.37

13 

1.32

20 

1.33

77 

1.31

95 

1.33

14 

1.40

49 

1.39

72 

1.34

28 

1.27

93 

1.35

81 

1.39

55 

1.27

29 

𝑇5 
1.36

19 

1.29

24 

1.31

43 

1.35

39 

1.28

48 

1.34

00 

1.34

36 

1.30

09 

1.31

29 

1.29

27 

1.30

55 

1.37

66 

1.36

90 

1.31

90 

1.25

44 

1.33

05 

1.36

96 

1.24

59 

𝑇6 
1.37

34 

1.30

56 

1.32

76 

1.36

53 

1.34

00 

1.30

97 

1.35

49 

1.31

76 

1.31

82 

1.30

94 

1.31

88 

1.38

94 

1.38

40 

1.33

24 

1.26

96 

1.34

30 

1.38

36 

1.25

63 

𝑂1 
1.37

82 

1.31

14 

1.33

12 

1.37

13 

1.34

36 

1.35

49 

1.31

69 

1.31

64 

1.32

98 

1.31

05 

1.31

77 

1.39

54 

1.38

77 

1.33

60 

1.26

60 

1.34

77 

1.38

60 

1.26

43 

𝑂2 
1.33

21 

1.26

39 

1.28

77 

1.32

20 

1.30

09 

1.31

76 

1.31

64 

1.23

42 

1.28

18 

1.27

12 

1.27

57 

1.35

00 

1.34

14 

1.29

12 

1.23

37 

1.30

48 

1.34

44 

1.22

06 

𝑂3 
1.34

56 

1.28

15 

1.29

85 

1.33

77 

1.31

29 

1.31

82 

1.32

98 

1.28

18 

1.25

55 

1.27

94 

1.29

10 

1.36

24 

1.35

37 

1.30

31 

1.24

16 

1.31

69 

1.34

98 

1.23

32 

𝑂4 
1.32

38 

1.25

93 

1.28

07 

1.31

95 

1.29

27 

1.30

94 

1.31

05 

1.27

12 

1.27

94 

1.22

49 

1.27

68 

1.34

51 

1.33

65 

1.28

76 

1.22

80 

1.30

23 

1.33

95 

1.21

38 

𝑂5 
1.33

93 

1.27

77 

1.29

35 

1.33

14 

1.30

55 

1.31

88 

1.31

77 

1.27

57 

1.29

10 

1.27

68 

1.24

55 

1.35

48 

1.34

62 

1.29

70 

1.23

80 

1.31

18 

1.34

92 

1.22

84 

𝑂6 
1.41

33 

1.34

25 

1.36

39 

1.40

49 

1.37

66 

1.38

94 

1.39

54 

1.35

00 

1.36

24 

1.34

51 

1.35

48 

1.38

46 

1.42

41 

1.37

11 

1.30

54 

1.38

55 

1.42

13 

1.29

18 

𝐸1 
1.40

43 

1.33

51 

1.35

52 

1.39

72 

1.36

90 

1.38

40 

1.38

77 

1.34

14 

1.35

37 

1.33

65 

1.34

62 

1.42

41 

1.36

88 

1.36

36 

1.29

59 

1.37

90 

1.41

35 

1.28

46 

𝐸2 
1.35

43 

1.28

97 

1.31

03 

1.34

28 

1.31

90 

1.33

24 

1.33

60 

1.29

12 

1.30

31 

1.28

76 

1.29

70 

1.37

11 

1.36

36 

1.27

21 

1.24

72 

1.32

99 

1.36

19 

1.23

98 

𝐸3 
1.28

69 

1.22

54 

1.24

27 

1.27

93 

1.25

44 

1.26

96 

1.26

60 

1.23

37 

1.24

16 

1.22

80 

1.23

80 

1.30

54 

1.29

59 

1.24

72 

1.15

35 

1.26

39 

1.29

77 

1.17

90 

𝐸4 
1.36

96 

1.30

21 

1.32

06 

1.35

81 

1.33

05 

1.34

30 

1.34

77 

1.30

48 

1.31

69 

1.30

23 

1.31

18 

1.38

55 

1.37

90 

1.32

99 

1.26

39 

1.29

76 

1.37

51 

1.24

83 

𝐸5 
1.40

27 

1.33

11 

1.35

93 

1.39

55 

1.36

96 

1.38

36 

1.38

60 

1.34

44 

1.34

98 

1.33

95 

1.34

92 

1.42

13 

1.41

35 

1.36

19 

1.29

77 

1.37

51 

1.36

79 

1.28

31 

𝐸6 
1.27

70 

1.21

71 

1.23

54 

1.27

29 

1.24

59 

1.25

63 

1.26

43 

1.22

06 

1.23

32 

1.21

38 

1.22

84 

1.29

18 

1.28

46 

1.23

98 

1.17

90 

1.24

83 

1.28

31 

1.13

51 

Table 4. Cause-Effect. 

 

𝑹  𝑫  𝑹 + 𝑫  𝑹 − 𝑫  Identity 

𝑇1 24.3864 24.3864 48.7728481 4.81431E-05 Cause 

𝑇2 23.1962 23.1962 46.3923501 -4.99243E-05 Effect 

𝑇3 23.5606 23.5606 47.1211762 -2.3791E-05 Effect 

𝑇4 24.2369 24.2369 48.4737774 -2.25692E-05 Effect 

𝑇5 23.7677 23.7677 47.5353547 -4.52697E-05 Effect 
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𝑹  𝑫  𝑹 + 𝑫  𝑹 − 𝑫  Identity 

𝑇6 23.9986 23.9986 47.9971946 -5.36355E-06 Effect 

𝑂1 24.0649 24.0649 48.1297515 -4.85241E-05 Effect 

𝑂2 23.2893 23.2893 46.5786246 2.45762E-05 Cause 

𝑂3 23.4925 23.4925 46.9850209 2.09357E-05 Cause 

𝑂4 23.2007 23.2007 46.4014179 1.78666E-05 Cause 

𝑂5 23.3981 23.3981 46.7961828 -1.71738E-05 Effect 

𝑂6 24.6819 24.6819 49.3638273 2.73105E-05 Cause 

𝐸1 24.5396 24.5396 49.0792123 1.23369E-05 Cause 

𝐸2 23.6488 23.6488 47.297649 4.89756E-05 Cause 

𝐸3 22.5082 22.5082 45.0164317 3.16981E-05 Cause 

𝐸4 23.8866 23.8866 47.7731941 -5.90195E-06 Effect 

𝐸5 24.5312 24.5312 49.0623787 -2.13259E-05 Effect 

𝐸6 22.3265 22.3265 44.6530409 4.08569E-05 Cause 

 

The Influence Network Relation Maps (INRMs) generated 

from this analysis (Figures 2 to 4) further illustrate these 

interdependencies. They show that technological readiness 

alone cannot guarantee success without corresponding im-

provements in organizational capacity and environmental 

stability. For example, advanced ICT systems fail without 

strong leadership commitment and coherent government 

policies. 

An influence relationship is identified when the value in the 

integrated influence matrix exceeds the threshold average of 

1.3190 (see Table 5). This threshold (α) signifies strong rela-

tionships and influences that are deemed significant and worth 

considering in further analysis. 

 
Figure 2. INRM of criteria in the Technological dimension. 

 
Figure 3. INRM of criteria in the Organizational dimension. 

Table 5 presents the (α)-cut total direct relation matrix, with 

an (α) threshold of 1.3190. This table highlights the most 

influential relationships in the system. Relationships with 

values above this threshold, such as T1 (System Compatibility) 

influencing T4 (Interoperability) and O6 (Training and Ca-

pacity Building) influencing O1 (Top Management Support), 

are emphasized (e.g., in bold) to indicate their significance for 

optimizing the application and implementation of digital 

government in Africa. Similarly, strong environmental links 

such as E1 (Government Policy Support) influencing E4 

(Public Trust and Readiness) also stand out above the 

threshold, reinforcing the pivotal role of coherent policies in 

building citizen confidence. In contrast, relationships with 

values below this threshold are considered weaker and less 

impactful for further analysis, as they do not exert sufficient 

systemic influence to alter the dynamics of digital government 
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applications. 

 
Figure 4. INRM of criteria in the Environmental dimension. 

4.2. Influential Weights of Dimensions and 

Criteria 

By first calculating the unweighted matrix W and then in-

tegrating it with the normalized total-relation matrix Ts, we 

derive the weighted super-matrix Wu. This matrix is subse-

quently subjected to iterative multiplication using principles 

from machine learning (ML) until it reaches convergence, 

thereby ensuring long-term stability. The resulting limiting 

super-matrix Wlimit (as shown in Table 6) exhibits diagonal 

values that represent the weights of the influencing factors. 

The DANP weight analysis (Table 7) demonstrates that the 

local weights of the three main dimensions —Technology 

(0.3333), Organization (0.3333), and Environment 

(0.3334)—are nearly identical, indicating an almost perfect 

equilibrium in their significance for digital government ap-

plications in Africa. This balanced distribution underscores 

that no single dimension dominates the others; rather, suc-

cessful digital governance requires a multidimensional and 

integrated approach that strengthens technical, organizational, 

and environmental enablers simultaneously. 

At the criteria level, the results also reveal remarkable par-

ity. Within the Technology dimension, criteria such as System 

Compatibility (T1), Technological Maturity (T2), and Cy-

bersecurity and Privacy (T3) rank highest globally, reflecting 

their critical role in addressing infrastructural incompatibili-

ties, immature systems, and concerns around information 

security. Closely behind are Interoperability (T4), Inter-

net/Mobile Access (T5), and Infrastructure Availability (T6), 

which show comparable influence values, highlighting that 

technological readiness in Africa must be pursued holistically 

rather than through piecemeal upgrades. 

In the Organizational dimension, factors such as Top 

Management Support (O1), Institutional Capacity (O2), Or-

ganizational Culture (O3), Funding Availability (O4), and 

Change Management (O5) are closely aligned in their weights. 

The most prominent organizational driver is Training and 

Capacity Building (O6), which not only received the highest 

relative weight within its domain but also emerged as a causal 

factor strongly influencing leadership support, institutional 

capacity, and readiness for reform. This finding highlights the 

importance of human capital in driving digital transformation. 

For the Environmental dimension, Government Policy 

Support (E1), Political Stability (E2), Public Trust and 

Readiness (E4), and ICT Ecosystem Maturity (E5) show 

substantial global weights, signaling their importance as ex-

ternal enablers of application. Although Donor Support (E3) 

and Regional Peer Pressure (E6) rank slightly lower, their 

weights remain closely aligned, confirming that external 

financial aid and regional exemplars still play meaningful 

roles in influencing national strategies. 

Finally, the convergence of weights across dimensions and 

criteria suggests that digital government in Africa cannot 

advance effectively by focusing on isolated interventions. 

Instead, a systemic and balanced reform agenda, one that 

strengthens infrastructure compatibility, invests in training, 

secures policy coherence, and fosters citizen trust, is essential 

to ensure long-term sustainability and impact. The DANP 

results confirm that each factor, while moderately influential 

in isolation, becomes transformative only when addressed in 

combination with others, thereby reflecting the interdepend-

ent nature of digital governance ecosystems across the con-

tinent. 

Table 5. The (𝛼) -cut total direct relation matrix. 

 𝑻𝟏 𝑻𝟐 𝑻𝟑 𝑻𝟒 𝑻𝟓 𝑻𝟔 𝑶𝟏 𝑶𝟐 𝑶𝟑 𝑶𝟒 𝑶𝟓 𝑶𝟔 𝑬𝟏 𝑬𝟐 𝑬𝟑 𝑬𝟒 𝑬𝟓 𝑬𝟔 

𝑇1 
1.35

19 

1.33

17 

1.35

28 

1.38

77 

1.36

19 

1.37

34 

1.37

82 

1.33

21 

1.34

56 

1.32

38 

1.33

93 

1.41

33 

1.40

43 

1.35

43 

1.28

69 

1.36

96 

1.40

27 

1.27

70 

𝑇2 
1.33

17 

1.22

44 

1.28

39 

1.32

15 

1.29

24 

1.30

56 

1.31

14 

1.26

39 

1.28

15 

1.25

93 

1.27

77 

1.34

25 

1.33

51 

1.28

97 

1.22

54 

1.30

21 

1.33

11 

1.21

71 

𝑇3 
1.35

28 

1.28

39 

1.26

27 

1.34

03 

1.31

43 

1.32

76 

1.33

12 

1.28

77 

1.29

85 

1.28

07 

1.29

35 

1.36

39 

1.35

52 

1.31

03 

1.24

27 

1.32

06 

1.35

93 

1.23

54 

𝑇4 1.38 1.32 1.34 1.33 1.35 1.36 1.37 1.32 1.33 1.31 1.33 1.40 1.39 1.34 1.27 1.35 1.39 1.27
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77 15 03 55 39 53 13 20 77 95 14 49 72 28 93 81 55 29 

𝑇5 
1.36

19 

1.29

24 

1.31

43 

1.35

39 

1.28

48 

1.34

00 

1.34

36 

1.30

09 

1.31

29 

1.29

27 

1.30

55 

1.37

66 

1.36

90 

1.31

90 

1.25

44 

1.33

05 

1.36

96 

1.24

59 

𝑇6 
1.37

34 

1.30

56 

1.32

76 

1.36

53 

1.34

00 

1.30

97 

1.35

49 

1.31

76 

1.31

82 

1.30

94 

1.31

88 

1.38

94 

1.38

40 

1.33

24 

1.26

96 

1.34

30 

1.38

36 

1.25

63 

𝑂1 
1.37

82 

1.31

14 

1.33

12 

1.37

13 

1.34

36 

1.35

49 

1.31

69 

1.31

64 

1.32

98 

1.31

05 

1.31

77 

1.39

54 

1.38

77 

1.33

60 

1.26

60 

1.34

77 

1.38

60 

1.26

43 

𝑂2 
1.33

21 

1.26

39 

1.28

77 

1.32

20 

1.30

09 

1.31

76 

1.31

64 

1.23

42 

1.28

18 

1.27

12 

1.27

57 

1.35

00 

1.34

14 

1.29

12 

1.23

37 

1.30

48 

1.34

44 

1.22

06 

𝑂3 
1.34

56 

1.28

15 

1.29

85 

1.33

77 

1.31

29 

1.31

82 

1.32

98 

1.28

18 

1.25

55 

1.27

94 

1.29

10 

1.36

24 

1.35

37 

1.30

31 

1.24

16 

1.31

69 

1.34

98 

1.23

32 

𝑂4 
1.32

38 

1.25

93 

1.28

07 

1.31

95 

1.29

27 

1.30

94 

1.31

05 

1.27

12 

1.27

94 

1.22

49 

1.27

68 

1.34

51 

1.33

65 

1.28

76 

1.22

80 

1.30

23 

1.33

95 

1.21

38 

𝑂5 
1.33

93 

1.27

77 

1.29

35 

1.33

14 

1.30

55 

1.31

88 

1.31

77 

1.27

57 

1.29

10 

1.27

68 

1.24

55 

1.35

48 

1.34

62 

1.29

70 

1.23

80 

1.31

18 

1.34

92 

1.22

84 

𝑂6 
1.41

33 

1.34

25 

1.36

39 

1.40

49 

1.37

66 

1.38

94 

1.39

54 

1.35

00 

1.36

24 

1.34

51 

1.35

48 

1.38

46 

1.42

41 

1.37

11 

1.30

54 

1.38

55 

1.42

13 

1.29

18 

𝐸1 
1.40

43 

1.33

51 

1.35

52 

1.39

72 

1.36

90 

1.38

40 

1.38

77 

1.34

14 

1.35

37 

1.33

65 

1.34

62 

1.42

41 

1.36

88 

1.36

36 

1.29

59 

1.37

90 

1.41

35 

1.28

46 

𝐸2 
1.35

43 

1.28

97 

1.31

03 

1.34

28 

1.31

90 

1.33

24 

1.33

60 

1.29

12 

1.30

31 

1.28

76 

1.29

70 

1.37

11 

1.36

36 

1.27

21 

1.24

72 

1.32

99 

1.36

19 

1.23

98 

𝐸3 
1.28

69 

1.22

54 

1.24

27 

1.27

93 

1.25

44 

1.26

96 

1.26

60 

1.23

37 

1.24

16 

1.22

80 

1.23

80 

1.30

54 

1.29

59 

1.24

72 

1.15

35 

1.26

39 

1.29

77 

1.17

90 

𝐸4 
1.36

96 

1.30

21 

1.32

06 

1.35

81 

1.33

05 

1.34

30 

1.34

77 

1.30

48 

1.31

69 

1.30

23 

1.31

18 

1.38

55 

1.37

90 

1.32

99 

1.26

39 

1.29

76 

1.37

51 

1.24

83 

𝐸5 
1.40

27 

1.33

11 

1.35

93 

1.39

55 

1.36

96 

1.38

36 

1.38

60 

1.34

44 

1.34

98 

1.33

95 

1.34

92 

1.42

13 

1.41

35 

1.36

19 

1.29

77 

1.37

51 

1.36

79 

1.28

31 

𝐸6 
1.27

70 

1.21

71 

1.23

54 

1.27

29 

1.24

59 

1.25

63 

1.26

43 

1.22

06 

1.23

32 

1.21

38 

1.22

84 

1.29

18 

1.28

46 

1.23

98 

1.17

90 

1.24

83 

1.28

31 

1.13

51 

Table 6. Limiting super-matrix 𝑊𝑙𝑖𝑚𝑖𝑡. 

 𝑻𝟏 𝑻𝟐 𝑻𝟑 𝑻𝟒 𝑻𝟓 𝑻𝟔 𝑶𝟏 𝑶𝟐 𝑶𝟑 𝑶𝟒 𝑶𝟓 𝑶𝟔 𝑬𝟏 𝑬𝟐 𝑬𝟑 𝑬𝟒 𝑬𝟓 𝑬𝟔 

𝑇1 
0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

𝑇2 
0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

𝑇3 
0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

𝑇4 
0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

𝑇5 
0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

𝑇6 
0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 
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𝑂1 
0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

𝑂2 
0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

𝑂3 
0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

𝑂4 
0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

𝑂5 
0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

𝑂6 
0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

𝐸1 
0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

𝐸2 
0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

𝐸3 
0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

𝐸4 
0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

𝐸5 
0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

0.05

555 

𝐸6 
0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

0.05

556 

Table 7. DANP Weight. 

Dimensions Local weight Criteria’s Global weight Rank 

𝑇  0.33333 𝑇1  0.05555 13 

  𝑇2  0.05556 1 

  𝑇3  0.05556 2 

  𝑇4  0.05555 14 

  𝑇5  0.05556 3 

  𝑇6  0.05555 15 

𝑂  0.33333 𝑂1  0.05556 4 

  𝑂2  0.05556 5 

  𝑂3  0.05556 6 

  𝑂4  0.05556 7 

  𝑂5  0.05556 8 

  𝑂6  0.05555 16 

𝐸  0.33334 𝐸1  0.05555 17 

  𝐸2  0.05556 9 
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Dimensions Local weight Criteria’s Global weight Rank 

  𝐸3  0.05556 10 

  𝐸4  0.05556 11 

  𝐸5  0.05555 18 

  𝐸6  0.05556 12 

 

5. Discussion 

This study confirms and extends recent findings on the 

factors shaping digital government applications in the African 

context. Consistent with, who highlighted the persistent bar-

rier of system incompatibility in digital government projects, 

our results demonstrate that system compatibility and 

tech-nological maturity are foundational drivers in Africa’s 

context. These findings highlight that fragmented ICT infra-

structures continue to undermine integration, making in-

teroperability across government departments essential for 

effective service delivery. Likewise, the prioritization of cy-

bersecurity and privacy aligns with, who found weak security 

frameworks to be detrimental to citizen trust in Tanzania. Our 

results em-phasize that, without robust cybersecurity mecha-

nisms, ef-forts at digital transformation may further erode 

public trust instead of enhancing it [24, 25]. 

Equally significant are the findings related to organiza-

tional readiness. The analysis identified training and capacity 

building as the most influential causal factor across the 

or-ganizational domain. This supports the conclusion that 

human capital readiness is indispensable for scaling digital 

government reforms in resource-constrained contexts. Our 

results extend these insights by showing that training not only 

strengthens technical expertise but also shapes organizational 

culture, improves institutional capacity, and fosters stronger 

management support. Thus, investment in human capital acts 

as a systemic enabler, cascading benefits across other or-

gan-izational dimensions [8]. 

On the environmental side, government policy support and 

political stability emerged as central enablers. These findings 

underscore the importance of legal and regulatory frameworks 

in anchoring legitimacy for digital reforms. Our study extends 

this by confirming that policy coherence and political conti-

nuity are prerequisites for sustaining reforms across electoral 

cycles, particularly in fragile African governance contexts. 

Moreover, the role of regional peer pressure validates Insti-

tutional Theory’s logic of isomorphism [27]. Countries such 

as Rwanda and Mauritius serve as exemplars, influencing 

their peers to adopt digital reforms not only for efficiency 

gains but also for legitimacy and alignment with regional and 

international standards. 

The findings confirm that the DANP–TOE model system-

atically identifies and prioritizes critical success factors (CSFs) 

by moving beyond static classifications to capture their dy-

namic interdependencies. TOE organizes the determinants 

into technological, organizational, and environmental do-

mains, while DEMATEL establishes cause–effect relation-

ships and ANP assigns weighted priorities. This approach 

highlights high-leverage enablers such as training and capac-

ity building (O6), system compatibility (T1), and government 

policy support (E1), which emerge as root drivers with cas-

cading effects across the digital governance ecosystem. 

Conversely, factors such as public trust (E4), ICT ecosystem 

maturity (E5), and donor support (E3) are positioned as out-

comes dependent on prior progress in institutional, techno-

logical, and policy foundations. Such causal mapping enables 

policymakers to sequence reforms strategically, focusing 

limited resources on the drivers most likely to produce sys-

temic improvements. In this way, the DANP–TOE model 

provides an evidence-based pathway to overcome entrenched 

barriers, including fragmented ICT systems, limited institu-

tional readiness, and governance instability. 

A critical insight from the DANP–TOE model is the posi-

tioning of public trust and readiness as an effect factor. Trust 

is not a prerequisite but rather an outcome of improvements in 

system compatibility, institutional capacity, and policy sup-

port. This finding resonates with, who observed that citizen 

skepticism toward digital reforms in developing countries 

diminishes only when governments consistently deliver se-

cure, transparent, and user-friendly services. In Africa, where 

governance failures have historically bred mistrust, visible 

accountability and reliable service delivery must precede 

meaningful trust-building. 

Taken together, the DANP–TOE framework provides pol-

icymakers, practitioners, and development partners with a 

robust tool for enhancing digital government in Africa. Its 

emphasis on causal relationships underscores that digital 

governance reforms must be systemic and sequenced, rather 

than fragmented or technocentric. By prioritizing con-

text-sensitive enablers and clarifying their interdependencies, 

the model contributes to the design of reform strategies that 

are not only performance-driven but also scalable and sus-

tainable. This positions digital government as a credible 

pathway to advancing Sustainable Development Goal 16, 

fostering more effective, accountable, and inclusive institu-

tions across the continent. 
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6. Conclusions 

This study demonstrates that digital government can sig-

nificantly strengthen governance in Africa by enhancing 

transparency, accountability, and service delivery. Using the 

DANP method within the TOE framework, the research 

identifies the most influential technological, organizational, 

and environmental factors shaping successful digital gov-

ernment implementation. 

Findings show that technological readiness, particularly 

system compatibility, technological maturity, and cybersecu-

rity, combined with organizational capacity, especially 

training and skills development, are central drivers of effec-

tive digital transformation. Supportive policies and political 

stability further underpin these efforts. The interdependence 

of these factors underscores the need for coordinated, se-

quenced reforms, as illustrated by successful cases such as 

Rwanda and Mauritius. Overall, the study proves that lead-

ership commitment, adequate resources, and citizen-centered 

design are essential for sustaining digital government initia-

tives. 

Despite these contributions, the study acknowledges limi-

tations. The focus on Africa restricts the generalizability of 

findings to other regions with different institutional or so-

cio-economic contexts. Additionally, reliance on expert 

judgments through DANP introduces subjectivity, and the 

limited sample size may exclude broader citizen or frontline 

perspectives. 

Moreover, the research emphasizes enabling factors more 

than constraints, such as infrastructural deficiencies, regula-

tory inconsistencies, or financial limitations, which merit 

deeper exploration. 

Further research should expand the model to other devel-

oping regions to test its adaptability by integrating emerging 

technologies and examining long-term impacts to ensure that 

digital reforms advance both institutional performance and 

societal trust. 
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