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Abstract 

This study examines how Information and Communication Technology (ICT) influences 

sustainable development in selected countries across Sub-Saharan Africa. By analysing data from 

multiple nations using the Generalized Method of Moments (GMM) approach, the research looks 

at important factors including ICT infrastructure, mobile and internet accessibility, education 

levels, and economic growth. The results are expected to reveal a meaningful positive relationship 

between advancements in ICT and key sustainable development outcomes, especially in expanding 

educational opportunities and boosting economic prospects. Additionally, stronger ICT 

infrastructure appears to support improved governance and transparency, creating conditions 

that favour sustainable practices. At the same time, the study acknowledges challenges such as the 

digital divide that limits access for some communities and environmental issues related to the rise 

of electronic waste. These findings underscore the importance of implementing targeted policies 

that ensure equitable ICT access while addressing environmental concerns, promoting a balanced 

and inclusive path toward sustainable development in the region. The insights gained from this 

research aim to guide policymakers and stakeholders in leveraging ICT as a powerful tool for 
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driving sustainable growth across Sub-Saharan Africa. 
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Introduction 
 

The advent and rapid diffusion of Information and Communication Technology (ICT) have 

fundamentally transformed the socio-economic landscape of countries worldwide, marking a 

pivotal shift towards digital economies where knowledge flows freely and services are rapidly 

delivered. In Sub-Saharan Africa (SSA), a region traditionally challenged by structural 

underdevelopment, limited infrastructure, and socio-economic inequalities, ICT offers an 

unprecedented opportunity to leapfrog conventional stages of development and accelerate progress 

toward sustainable development goals (SDGs). Sustainable development, defined by the World 

Commission on Environment and Development (WCED, 1987) as development that meets present 

needs without compromising future generations, encompasses economic growth, social inclusion, 

and environmental protection.  
 

These pillars are critical for Sub-Saharan Africa, where the development paradigm is complicated 

by persistent challenges of poverty, food insecurity, high unemployment, inadequate healthcare, 

limited educational resources, and environmental degradation. For Sub-Saharan Africa, achieving 

the United Nations’ SDGs (2015) requires not just incremental improvements but transformative 

innovations that can simultaneously tackle these multidimensional challenges. Against this 

backdrop, ICT emerges as a pivotal enabler by providing tools and platforms that can enhance 

productivity, improve access to services, and promote inclusive growth. The region’s proliferation 

of mobile telephony, expansion of broadband infrastructure, and surge in digital financial services 

(such as mobile money systems like M-Pesa in Kenya) epitomize ICT’s potential to reduce 

transaction costs, increase market efficiency, and empower marginalized groups (Aker & Mbiti, 

2010). Moreover, the integration of ICT into agriculture, healthcare, education, and governance 

sectors offers measurable pathways to sustainable development by improving resource 

management, service delivery, and civic participation. 
 

However, ICT’s transformative potential in SSA is tempered by a pronounced digital divide, 

manifesting as disparities in ICT access and use between urban and rural areas, men and women, 

and different income groups. This divide restricts equitable benefits sharing and risks entrenching 

existing socio-economic inequalities if left unaddressed (Mansell & Steinmueller, 2000). Adequate 

policy frameworks, infrastructure investment, and capacity-building measures are therefore 

critical for maximizing ICT’s developmental impact. This paper undertakes a rigorous empirical 

assessment of ICT’s impact on sustainable development in selected Sub-Saharan African 

countries, using the Generalized Method of Moments (GMM) econometric approach. The GMM 

method is particularly suited to handling endogeneity concerns in dynamic panel data, which is 

essential to isolate the true influence of ICT amid feedback effects within these fast-evolving 

economies. 
 

Objectives of the Study 
 

The study has three specific objectives: 
 

1. To examine how ICT expands access and improves the quality of education, particularly 

in rural and underserved communities where traditional educational infrastructure is 

limited. 
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2. To evaluate ICT’s role in fostering entrepreneurship, facilitating entrepreneurship, 

improving market access, and thus stimulating economic growth. 
 

3. To investigate how ICT enhances governance, transparency, civic engagement, and 

accountability, thereby augmenting social inclusion and environmental stewardship. 
 

Literature Review 

Literature on ICT and sustainable development in Sub-Saharan Africa encompasses 

multidimensional and interdisciplinary investigations, spanning economics, social sciences, and 

environmental studies. This review synthesizes key findings relevant to the economic, social, and 

environmental outcomes of ICT adoption in the region, positioning the current study within this 

broader research landscape. 
 

ICT and economic development 
 

Empirical evidence robustly supports the positive linkage between ICT adoption and economic 

growth in Sub-Saharan Africa, albeit with heterogeneous effects across countries and sectors. Aker 

and Mbiti (2010), employing Autoregressive Distributed Lag (ARDL) models, demonstrate that 

mobile phone penetration significantly boosts economic activity by improving farmers’ access to 

market information and facilitating transactions, thereby reducing information asymmetries and 

transaction costs. Their study exemplifies how affordable and widespread mobile telephony 

catalyses microeconomic behaviours that aggregate into macroeconomic growth. Oliner and Sichel 

(2000) provide foundational insights into the contribution of ICT capital, comprising computer 

hardware, software, and telecommunications equipment, to economic growth, confirming its 

heightened importance beginning in the mid-1990s. This aligns with the observed technology 

diffusion patterns in more recent decades in SSA. More recent analyses, such as Foster and Morrell 

(2021), using ARDL methods, highlight the persistent digital divide within the region, linking 

unequal ICT access to divergent economic outcomes. Findings emphasize that ICT benefits are 

maximized when accompanied by complementary investments in infrastructure, education, and 

sound regulatory environments that foster competitive digital markets and entrepreneurial 

ecosystems. 
 

ICT and education and health 
 

In the education sector, ICT is increasingly recognized as a transformative tool disrupting 

traditional delivery modes. Koomson (2019), employing GMM methods, highlights that e-learning 

platforms and computer-assisted instruction significantly enhance educational accessibility and 

quality, particularly in rural settings hampered by teacher shortages and limited classroom 

infrastructure. Diallo and Awang (2019), through descriptive analyses, further underscore the 

positive impact of ICT-enabled educational initiatives in improving learner outcomes and reducing 

geographical disparities. Telemedicine and health information systems represent ICT’s critical 

contribution to healthcare transformation in SSA. Maboko et al. (2018) use panel autoregressive 

distributed lag (PARDL) models to demonstrate how telemedicine improves health outcomes by 

providing remote diagnostics and treatment services, addressing critical access barriers, especially 

in under-resourced rural health facilities. Moreover, ICT facilitates real-time epidemiological 

surveillance and health data management, reinforcing public health responses to outbreaks and 

general service delivery efficiency. 
 

ICT and agriculture, governance, and civic engagement 
 

Agriculture remains a backbone of Sub-Saharan African economies. ICT innovations are pivotal 
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in modernizing farming practices and enhancing food security. Chavula (2014), using ARDL 

methodology in Malawi, illustrates how ICT tools enable farmers to access timely weather 

forecasts, market prices, and best practice advisories, thereby improving productivity and income 

stability. Building on this, Nagle (2020) evidenced ICT-driven innovations’ capacity to transform 

agricultural value chains, reducing wastage and expanding market linkages. Governance and 

accountability derive substantial value from ICT adoption. Utulu (2019), employing Vector 

Autoregression (VAR) methodologies, discusses how digital platforms facilitate transparency, 

enhance government responsiveness, and enable citizen participation. Empirical research by 

Asongu and Nwachukwu (2018), using Granger causality tests, further confirms ICT’s statistically 

significant role in promoting better governance outcomes, supporting anti-corruption efforts, and 

strengthening democratic institutions. 
 

Environmental Impacts and Sustainability Considerations 
 

While ICT often promotes environmental sustainability through efficiencies such as smart resource 

management and reduced emissions (e.g., via telecommuting or precision agriculture), it also 

raises concerns regarding electronic waste and energy consumption. The literature calls for 

thoughtful policies that balance technological adoption with environmental stewardship, though 

region-specific evidence remains emerging. 

 

Digital divide and policy imperatives 
 

Across all sectors, pervasive issues of the digital divide, characterized by disparities in 

infrastructure, affordability, and digital literacy, pose significant obstacles to ICT-driven 

development (Mansell & Steinmueller, 2000). These inequalities risk reinforcing socio-economic 

divides unless proactively addressed. Governments’ roles are pivotal in establishing enabling 

policy and regulatory frameworks that incentivize investments, protect users, and foster 

innovation. The Kenyan mobile money revolution stands out as a leading example where 

conducive policy and public-private partnerships created an ICT-enabled economic ecosystem 

with widespread developmental benefits (UNCTAD, 2019). Ojo and Muna (2020), collecting 

various African case studies using POLS methodology, advocate for integrated, context-specific 

ICT strategies as essential to unlocking technology’s full sustainable development potential. 
 

Methodology 
 

This study employs the Generalized Method of Moments (GMM) estimation technique, which is 

highly suitable for modelling the intricate and evolving relationships between Information and 

Communication Technology (ICT) and sustainable development indicators. GMM excels in 

handling dynamic panel data—observations across multiple countries and time periods—

addressing challenges such as unobserved heterogeneity and endogeneity, which can bias simpler 

analytical approaches. As such, GMM is ideal for capturing nuanced causal links between ICT 

penetration and development outcomes in diverse Sub-Saharan African contexts, including 

Nigeria, Ghana, Sierra Leone, Tanzania, Uganda, South Sudan, and Egypt (Saidi et al., 2024; 

Malec et al., 2024). 
 

The methodological significance of GMM in this context is notable. Economic growth indicators 

interact dynamically with ICT variables, and traditional static models inadequately capture these 

interdependencies. GMM not only accounts for potential endogeneity but also allows for the 

exploration of complex relationships and threshold effects within the data. It accommodates 

country-specific, time-invariant characteristics, such as institutional or cultural factors, ensuring 
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robust estimates. By capturing both cross-sectional and temporal variations, GMM reveals how 

changes in ICT infrastructure and usage influence economic outcomes over time and across 

populations, offering a sophisticated framework for understanding the impact of technological 

progress on sustainable development in Sub-Saharan Africa. 
 

Sources of Data and Variable Description 
 

This study examines the influence of information and communication technology (ICT) on the 

sustainable development of Sub-Saharan Africa from 2003 to 2023. Data were obtained from 

authoritative sources, namely World Development Indicators (WDI) and Country Policy and 

Institutional Assessment (CPIA), ensuring reliability and comparability for cross-country analysis. 

The dependent variable, gross domestic product (GDP), stood at approximately $2.6 trillion in 

2023 for the region, reflecting its heterogeneity. Economic growth rates vary significantly, shaped 

by factors such as natural resources, political stability, and infrastructural investment, with 

sustainable development challenged by issues like climate change and inequality (World Bank, 

2023). 
 

The primary independent variable, ICT, encompasses access, usage, infrastructure, economic 

impact, regulatory frameworks, and social effects, assessed through national and international 

indicators. Measures of mobile and internet services include subscriber rates, data usage, network 

coverage, service quality, and affordability, evaluated using penetration rates and speed tests. 

Educational attainment is assessed via years of schooling, degree attainment, literacy rates, and 

enrolment ratios, reflecting population knowledge and skills. All relevant data were sourced from 

the World Bank Development Indicators (World Bank, 2023). 
 

The equation for the dynamic panel data regression model utilized in this research is expressed as 

follows: 

У=βo+βixi+β2x2+β3x3+µ                                                                                   (1) 

𝐺𝐷𝑃𝑃𝐶 = 𝑓(𝐼𝐶𝑇, 𝑀𝐼𝑆, 𝐸𝐷𝑈𝐿)                                                                           (2) 

𝐺𝐷𝑃𝑃𝐶𝑖𝑡 =  𝑏0 + 𝑏1𝑙𝑛𝐼𝐶𝑇𝑖𝑡 + 𝑏2𝑙𝑛𝑀𝐼𝑆𝑖𝑡 + 𝑏3𝑙𝑛𝐸𝐷𝑈𝐿𝑖𝑡 + µ𝑖𝑡                         (3)  
 

 Where GDPPC= gross domestic product per capital 

ICT = Information and communication technology 

MIS = Mobile and internet services 

EDUL = Educational level. 

Where 𝑏0 is the intercept; 𝑏1,𝑏2,𝑏3 are the parameters to be estimated; and µ is the error term 
 

Estimation Techniques and Software 

To address potential endogeneity issues, the research employs the Generalized Method of 

Moments (GMM) estimator. This approach is appropriate as it considers unobserved variability, 

resolves autocorrelation problems, and is resilient to endogeneity. The study uses the two-step 

system GMM estimator, recognized for delivering efficient and unbiased estimates in short-panel 

datasets with endogenous variables. The model estimation was conducted using Eview 9, which 

provides extensive support for GMM applications and diagnostic evaluations. 

The two-step system GMM model is specified as follows: 
 

𝑙𝐺𝐷𝑃𝑃𝐶𝑖𝑡 =  𝜌 + 𝑏1𝑙𝐺𝐸𝑖𝑡 + 𝜑𝑙𝑋′𝑖𝑡 + 𝑒𝑖𝑡      (4)  

where 𝐺𝐷𝑃𝑃𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑔𝑟𝑜𝑠𝑠 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 is the constant term, 𝐺𝐸captures the 

information and communication technology, and X′
it is a vector of control variables. The control 

variables are farmer mobile internet services and educational level, while 𝑒 is the error term. 
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Equation (4) is estimated to be using pooled OLS and fixed effect regression. The authors 

conducted the Hausman test to help decide on the use of the fixed effect. The individually specific 

effects are not considered in the estimations when dealing with a pooled OLS. This may cause 

orthogonal problems. However, this orthogonality problem is often solved with random effects 

estimation because the random effect method executes an individually specified intercept in the 

model, which may lead to endogeneity, and the Hausman-test verifies this. 
 

The study employed the Hausman specification to choose between fixed and random effects. 

Preference is given to the fixed effect model over the random effect model by the Hausman 

specification. The benchmark regression's Hausman test result, x2 = 11.35 (p = 0.0781), indicates 

that the premise that a model with random effects is better, is not supported. The argument behind 

choosing the GMM is that endogeneity problems can arise with both pooled OLS and fixed effect 

analysis. When endogeneity issues arise, the GMM generates the most reliable estimates Arelanno 

and Bond, (1991); Baltagi, 2008). Equation (4) specifies the GMM model in accordance with the 

study's goals and references to Lee (2007), Roodman (2006), and Lin and Lee (2010). 

 

𝑙𝐺𝐷𝑃𝑃𝐶𝑡 =  𝜌 + 𝜗𝑙𝐺𝐷𝑃𝑃𝐶𝑖𝑡−1  + 𝑏1𝑙𝐺𝐸𝑖𝑡 +  𝜑𝑙𝑋′𝑖𝑡 + 𝑒𝑖𝑡    (5) 

where 𝐺𝐷𝑃𝑃𝐶𝑖𝑡is the gross domestic product per capital as a proxy for economic growth status of 

the country 𝑖 (𝑖 =  1, 2 … , 𝑁) at time 𝑡 (𝑡 =  2, 3, … , 𝑇), 𝜌 is a constant term, 𝑔𝑑𝑝𝑝𝑐𝑖𝑡−1 is the 

lagged dependent variable (gross domestic product for the economic growth and sustainable 

development) with a coefficient 𝜗, 𝐺𝐸𝑖𝑡 is the information and communication technology with a 

coefficient 𝑏1, and𝑋′𝑖𝑡Is the covariate of the independent variables with the coefficient 𝜑 (𝜑 =
1, 2, 3 … 𝑁). This research applied the two-step system GMM to help handle endogeneity 

problems. 
 

Robustness Checks and Model Specification Tests 

To ensure robustness, pooled Ordinary Least Squares (OLS) and fixed-effects regressions were 

initially estimated, with the fixed-effects model preferred based on the Hausman test (x² = 11.35, 

p = 0.0781). This result favoured the fixed-effects model over random effects due to orthogonality 

concerns. However, recognizing that pooled OLS and fixed effects can still yield biased estimates 

in the presence of endogeneity, GMM was chosen as the primary estimation technique. 

Additionally, the Hansen test and the Arellano-Bond AR(2) test for autocorrelation were 

conducted to assess instrument validity and model specification. The study further cross-checked 

the findings using the two-stage least squares (2SLS) method, although GMM remained the 

preferred approach due to 2SLS’s susceptibility to heteroscedasticity. This methodology, 

combining dynamic panel data models with GMM, enables the study to address critical 

endogeneity issues and yield reliable estimates on the impact of agricultural output, agricultural 

labour, and poverty alleviation in the Sub-Saharan African context. 
 

Results 
 

Descriptive Statistics Results 

A descriptive statistical analysis is employed to evaluate the gathered data, allowing for general 

conclusions to be drawn. The outcomes of this analysis, which include the mean, median, 

maximum, minimum, and standard deviation of the research variables based on the collected data, 

are presented below: 
 

Table 1: Descriptive Statistics 

Variable Obs Mean Std Devi Min Max 
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GDPPC 60 6.835 2.756 3.450 5.001 

ICT 60 9.877 3.542 7.851 6.832 

MIS 60 23.924 6.661 77.231 80.331 

EDUL 60 35.883 9.778 68.332 95.423 

Source; Authors’ Computation using Eview 
 

Table 1 presents descriptive statistics demonstrating that the average gross domestic product 

(GDP) per capita is approximately 9.835%, with a standard deviation of 2.756%, indicating 

moderate variability in economic growth among the countries studied. The GDP per capita ranges 

from a minimum of 3.450% to a maximum of 5.001%, highlighting notable disparities. For 

information and communication technology (ICT), the average is 9.877% with a relatively low 

standard deviation of 3.542%, suggesting that, despite minor fluctuations, ICT adoption remains 

consistent, with values ranging from 7.856% to 6.832% (World Bank, 2023). 
 

The analysis of mobile internet services (MIS) reveals an average of 23.924% and a standard 

deviation of 6.661%, indicating considerable variability. MIS usage spans from 77.231% to 

80.331%, demonstrating significant differences in access across regions. Educational level 

averages 35.883% with a higher variability of 9.778%, and observed values range from 68.332% 

to 95.423%, reflecting substantial differences in educational attainment. These findings offer 

critical insights into the economic and social factors influencing sustainable development in the 

regions assessed (World Bank, 2023). 
 

Estimation of Dynamic Panel Data Regression 
 

At this point, the dynamic panel data regression model is estimated utilizing the two-step GMM 

estimators for both the first difference (FD-GMM) and system (SYS-GMM) approaches. The 

results, including the intercept and slope coefficients for each independent variable, are presented 

in Tables 2 and 3. 
 

Table 2: Parameter Estimation of FD-GMM Method 

Parameter Coefficient Std Error Z P value 

GDPPC 0.342 1.113 1 0.296 

ICT -21.322 0.124 -3.20 0.001 

MIS -0.111 0.023 -0.73 0.359 

EDUL -0.234 0.004 2.1 0.020 

Constant 0.0324 0.009 2.5 0.020 

P value 0.001    

Source: Authors’ computations 
 

Table 2 presents findings derived from the first-difference Generalized Method of Moments (FD-

GMM) technique, evaluating the impact of exogenous variables on gross domestic product per 

capita. A significance threshold of 0.05 is used to interpret probability values. The GDP per capita 

(GDPPC) variable has a probability value of 0.296, indicating no statistically significant effect 

within the FD-GMM model. Thus, variations in GDPPC do not correlate significantly with poverty 

reduction in this context. Conversely, information and communication technology (ICT) shows a 

probability value of 0.003, indicating a negative and significant impact, meaning ICT development 

is associated with reductions in poverty (World Bank, 2023). 
 

The mobile internet service (MIS) variable, with a probability value of 0.359, is not statistically 

significant, suggesting mobile internet usage does not directly influence poverty levels in the 
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sample. In contrast, the educational level (EDUL) variable yields a probability value of 0.020, 

supporting a negative and significant association with GDP per capita, underscoring the pivotal 

role of education in promoting economic growth and alleviating poverty. These outcomes reveal 

the intricate relationships between technology, education, and economic indicators, highlighting 

their combined importance for effective poverty alleviation strategies in the region (World Bank, 

2023). 
 

Table 3: Parameter Estimation of SYS GMM 

Parameter Coefficient Std Error Z P value 

GDPPC 0.837 0.064 12.310 0.000 

ICT 0.215 0.632 -0.130 0.000 

MIS 0.045 0.023 2.25 0.001 

EDUL 0.001 0.004 0.810 0.002 

Constant -2.483 4.621 -1.06 0.30 

P value 0.000    

Source: Authors’ computation 
 

According to Table 3, the study employs the System Generalized Method of Moments (SYS-

GMM) to estimate intercept and slope coefficients for each exogenous variable. Probability values 

serve as indicators of influence, with values below 0.05 denoting statistical significance. The gross 

domestic product per capita (GDPPC) variable reports a probability value of 0.000, signifying a 

highly significant effect within the SYS-GMM framework. This underscores that changes in 

GDPPC are closely linked to growth dynamics, emphasising its central role in shaping economic 

outcomes in the observed context (World Bank, 2023). 
 

Similarly, information and communication technology (ICT) reveals a probability value of 0.000, 

indicating a positive and statistically significant contribution to GDP per capita. The mobile and 

internet services (MIS) variable also shows significance (p = 0.001), implying that increased access 

is associated with higher GDP per capita rates. The educational level (EDUL) variable, with a 

probability value of 0.002, likewise exerts a significant effect, affirming that educational 

advancements meaningfully impact GDP per capita outcomes (World Bank, 2023). 
 

Sargan Test 

Arellano and Bond (1991) explain that the Sargan test for model specification assesses the validity 

of the variables for which instruments have been estimated, addressing over-identifying 

conditions. This test involves comparing the p-value at the second order to a threshold of 5%; if 

the p-value exceeds 5%, it indicates the absence of autocorrelation. 
 

Table 4: Sargan Test FD-GMM and SYS-GMM 

FD-GMM P value SYS GMM P value 

5.523 0.823 6.623 0.875 

Source: Authors’ computation 
 

The estimation table above presents the statistical outcomes of the Sargan test for both the FD-

GMM and SYS-GMM models. For the FD-GMM model, the statistical value is 5.523, with a p-

value of 0.823, which is greater than the significance level of 0.05. This indicates that the FD-

GMM model is valid and that the variables do not exhibit correlation with the errors. Similarly, 

the SYS-GMM model has a statistical value of 6.623 and a p-value of 0.875, also exceeding the 

0.05 threshold, confirming the validity of the SYS-GMM model and indicating no correlation 
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between the variables and errors. 
 

Arellano Bond Test 

The Arellano-Bond test is performed to assess the relationship between different residual 

components within a dynamic panel data model. This involves evaluating the second-order p-value 

against a 5% significance level; if the p-value is greater than 5%, it indicates the absence of 

autocorrelation. 
 

Model Statistical value P value 

FD-GMM 0.398 0.721 

SYS-GMM 2.345 0.153 

Source: Authors’ computation 
 

According to the estimates presented in the table above, the Arellano-Bond test statistics for both 

the FD-GMM and SYS-GMM models are displayed. For the FD-GMM model, the second-order 

statistic is 0.398 with a p-value of 0.721, which is greater than the significance level of 0.05. This 

indicates that there is no autocorrelation present, suggesting that the data is reliable. Similarly, the 

SYS-GMM model shows a second-order statistic of 2.435 and a p-value of 0.153, also exceeding 

the 0.05 threshold, confirming that this model is free from autocorrelation and that the data remains 

consistent. 
 

Unbiasedness Test 

Table 6, Unbiasedness Test FD-GMM and SYS-GMM 

Parameter Coefficient 

FEM 

Coefficient 

FD-GMM 

Coefficient  

SYS-GMM 

PLS 

Poverty 0.256 0.223 0.874 0.963 

Source: Authors’ computation 
 

The table presents the findings from an unbiased test, which indicates that the FD-GMM or SYS-

GMM model is considered unbiased if its value falls between the FEM and PLS benchmarks. In 

this case, the FD-GMM value (0.223) is not within the range set by FEM (0.256) and PLS (0.963), 

indicating that the FD-GMM model is biased. the SYS-GMM value (0.874) lies between FEM 

(0.256) and PLS (0.963), suggesting that the SYS-GMM model is unbiased. 
 

Dynamic Panel Data Model Selection 
 

Table 7: Dynamic Panel Data Model Selection 

Criteria FD-GMM SYS GMM 

Sarogan Test Satisfied Satisfied 

Arellano Bond Test Satisfied Satisfied 

Unbiasedness Test Not satisfied Satisfied 

Source: Authors’ computation 
 

According to the results of the tests conducted, the SYS-GMM model emerges as the most suitable 

option since it meets all the necessary criteria. Additionally, the SYS-GMM model is recognized 

for enhancing efficiency in comparison to FD-GMM, which yields efficient estimators in dynamic 

panel data settings when the time series is limited (Amechi et al 2024). 
 

Discussion of Findings 
 

The findings of this study underscore the pivotal role that Information and Communication 
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Technology (ICT) plays in driving sustainable development across Sub-Saharan Africa. The 

analysis reveals a significant positive correlation between ICT adoption and economic growth, 

social inclusion, and environmental sustainability. The application of the Generalized Method of 

Moments (GMM) model demonstrates that ICT infrastructure, mobile internet services, and 

education levels are instrumental in influencing Gross Domestic Product (GDP) per capita, thereby 

contributing to the overall development of the region. Specifically, the study confirms that 

enhanced ICT access fosters entrepreneurship, expands market reach, and strengthens governance 

by improving transparency and accountability. However, the persistent digital divide, particularly 

between urban and rural areas, remains a major challenge, limiting the equitable distribution of 

ICT benefits. These findings align with previous literature, such as Ojo and Muna (2020) and 

Asongu and Nwachukwu (2018), which emphasize the transformative impact of ICT on economic 

and social structures in Africa. Nonetheless, disparities in digital access underscore the need for 

targeted policies to bridge the digital gap and ensure inclusive growth. 
 

Also, while ICT positively influences sustainable development indicators, its impact is not uniform 

across all sectors or demographics. The study finds that while ICT enhances educational access 

and healthcare delivery through e-learning platforms and telemedicine, these benefits are often 

concentrated in urban areas with better infrastructure. In rural areas, inadequate ICT infrastructure 

and high costs hinder widespread adoption, exacerbating existing inequalities. The findings 

suggest that a lack of investment in digital literacy and infrastructure in underdeveloped regions 

impedes the realization of ICT's full potential. Moreover, mobile internet services significantly 

impact economic activities by enabling financial inclusion through mobile banking and e-

commerce platforms. The analysis supports previous research by Aker and Mbiti (2010), which 

highlights how mobile phones facilitate economic participation and information dissemination. 

However, the study also identifies environmental concerns associated with ICT adoption, 

including increased electronic waste and energy consumption, necessitating sustainable policies 

for electronic waste management. 
 

Policy measures and governance frameworks are critical determinants of ICT's effectiveness in 

promoting sustainable development. The study finds that countries with supportive policies, such 

as Kenya's mobile money revolution, have successfully leveraged ICT to drive economic growth 

and financial inclusion. Conversely, regulatory barriers and inadequate infrastructure investment 

impede progress in other regions. The findings suggest that governments should implement 

policies that promote affordable ICT access, digital literacy programs, and infrastructural 

development to maximize ICT's benefits. Moreover, regional collaborations and public-private 

partnerships can facilitate investments in ICT infrastructure and research. The study also highlights 

the need for policies that address cybersecurity and data privacy concerns, ensuring that ICT 

development aligns with ethical standards and safeguards users' rights. Future research should 

explore the role of emerging technologies, such as artificial intelligence and blockchain, in 

furthering sustainable development in Sub-Saharan Africa. 
 

Conclusion and Policy Prescriptions 

This study provides compelling evidence that ICT adoption significantly contributes to the 

sustainable development of Sub-Saharan Africa. The empirical analysis using GMM confirms that 

ICT infrastructure, mobile internet services, and education levels positively influence economic 

growth and social development. ICT has proven instrumental in bridging gaps in education and 

healthcare, enhancing governance, and fostering entrepreneurship. However, despite these 

benefits, challenges such as digital inequality, regulatory constraints, and environmental concerns 
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persist. The study underscores the urgent need for targeted interventions to address these 

challenges and promote equitable ICT access. Sustainable ICT policies must focus on bridging the 

digital divide, particularly in rural areas, while ensuring environmental sustainability through 

proper electronic waste management.  
 

Also, the study highlights that while ICT has the potential to drive inclusive economic growth, its 

effectiveness depends on supportive policies, infrastructure development, and investment in 

human capital. Governments, policymakers, and stakeholders must collaborate to create an 

enabling environment that fosters ICT-driven innovation and development. The findings 

emphasize that ICT should not be viewed as a standalone solution but rather as an integrated tool 

that complements broader sustainable development strategies. Future research should examine the 

long-term impact of ICT on various socio-economic indicators and explore innovative ICT 

solutions tailored to Africa's unique development challenges. In conclusion, ICT remains a 

powerful catalyst for sustainable development in Sub-Saharan Africa, offering solutions to 

economic, social, and governance challenges.  
 

However, realizing its full potential requires a comprehensive approach that includes infrastructure 

investment, policy reforms, and digital literacy initiatives. By addressing existing barriers and 

leveraging ICT innovations, Sub-Saharan Africa can harness technology to achieve its sustainable 

development goals and improve the overall quality of life for its citizens. This study contributes 

valuable insights to the discourse on ICT and development, providing a foundation for future 

research and policy formulation aimed at leveraging ICT for inclusive and sustainable growth. 
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