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Abstract
This study investigates the role of education in modulating the effect of ICT on govern-
ance in 53 African countries between 2002 and 2020. The Two-Step System General-
ized Method of Moment (GMM) strategy is adopted to address the potential endogeneity 
problem. Governance is computed as a composite index that encompasses the six indica-
tors of the Worldwide Governance Indicators (Control of corruption, rule of law, politi-
cal stability, regulatory quality, government effectiveness, and voice and accountability). 
ICT is measured by the number of individuals using the internet, mobile cellular sub-
scribers and fixed broadband subscription. The findings of the study reveal that the qual-
ity of governance in Africa is enhanced by growth in ICT. The findings further indicate 
that the interaction between ICT and education procure positive net effects on govern-
ance. In addition, we observed that ICT still enhances the quality of governance in Afri-
can countries that have adopted the French civil law and the British common law system. 
The study suggests the design of policies for enhancing e-governance and ICT in African 
institutions, and are recommended to be used as part of the school curriculum for quality 
management.
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1  Introduction

Digital technologies have played an important role in the socioeconomic develop-
ment of Africa. The prevalent technology in Africa has enhanced the quality of 
education (Tchamyou et al., 2019) and the quality of institutions (Beecroft et al., 
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2020). Information and communication technology (ICT) has enabled govern-
ments in African countries to transform and enhance their information systems to 
improve the quality of their governance (Alfoul, 2022). Structural transformation 
and socioeconomic development in any economy require a better adaptation to the 
knowledge economy which is facilitated by ICT diffusion. Besides, the digitaliza-
tion of the economy enhances inclusive finance through its ability in stimulating 
digital innovations in the financial sector (Kouladoum et al., 2022). ICT adoption 
and technological transfer have prompted and updated the functions performed in 
the administrative sectors by assuring transparency and effectiveness, which point 
to the characteristics of a high-quality organisation. The important ICT adapta-
tions have had wider implications on society and institutions. The pace of ICT 
growth and the technological landscape has facilitated globalization at all levels 
(Ponelis & Holmner, 2015). The African educational sector has developed con-
siderably over the years due to ICT penetration and advances in science (Meyer 
& Gent, 2016; Samarakoon et al., 2017). Technological innovation is deemed to 
only have a substantial effect on the structural and economic transformation of 
the African economy but also a long-lasting effect on mentality change and the 
quality of institutions that support policy decisions.

Given the importance of digitalization for sustainable development, coun-
tries have in recent decades embraced the adoption of digital technologies. In 
this respect, the rate of digitalization in Africa has improved since the begin-
ning of the twenty-first century (Asongu & Odhiambo, 2019). The percentage 
of individuals within the population using the internet has increased consider-
ably in Sub-Saharan Africa. This particularly has been the case in the last decade, 
which increased from 4% in 2010 to 30% in 2020. This increase is far below the 
World’s average percentage of internet users which increases from 29% in 2010 
to 60% in 2020 (World Bank, 2021). As a response to this dispersion of techno-
logical diffusion, the World Bank established the initiative of Digital Economy 
for Africa (DEA) launched in 2019 in support of the "African Union’s Digital 
Transformation Strategy" to enhance technological infrastructure, public plat-
forms and businesses while minimizing the risks associated with digital trans-
formation. This plan has helped to establish more than 149 World Bank projects 
in 34 African economies to ensure a safe digital economy (World Bank, 2022a, 
2022b). This initiative is to reduce inequality of opportunities in the digitalization 
sectors across the globe and also serve as a means toward the attainment of sus-
tainable development. ICT diffusion and technological transfer have modernized 
the activities perform in public administration to ensure transparency and govern-
ment effectiveness. Given the importance of education in setting the pace of ICT 
diffusion, we seek to determine the modulating effect of education on the effect of 
ICT on institutional quality in Africa.

The quality of institutions in any economy nowadays employs systematic govern-
ing roles facilitated by ICT through the collection, processing, and transmission of 
data using digital tools (Toader et al., 2018). Governance is in parlance with target-
ing institutional, political and socioeconomic goals, which are prerequisites for sus-
tainable development. This is particularly aligned with sustainable development goal 
16 (SDG16) which seeks to Promote peaceful and inclusive societies for sustainable 
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development, provide access to justice for all and build effective, accountable and 
inclusive institutions at all levels (Nchofoung & Asongu, 2022a, 2022b; Tcha-
myou et  al., 2019). Good governance entails proper management of public affairs 
and resources in a manner that realisation of human rights and equal representa-
tion is ensured. The enhancement of the information system is a development policy 
objective which is a key driver for future effective governance and policy model-
ling techniques through the assessments, exploitation and integration of data and 
knowledge management capacities. The rate of globalization and ICT diffusion can 
help policymakers to anticipate future happenings and risks based on past data and 
to set better policy objectives to take advantage of future opportunities. Examining 
the scenarios for open governance in an increasingly digital environment in Africa is 
very significant due to unprecedented access to information and educational quality 
which facilitate the movement from cognitive capacities of memorising and process-
ing data onto machine storage and the development of sophisticated analytical skills 
for management (Hollington, 2022; Misuraca et al., 2012).

The quality of institutions and governance fosters and builds pillars to sup-
port development policy decisions. The sustainability of the information system 
is enhanced by good governance and the knowledge economy. Good governance 
objectives are accomplished within appropriate ICT tools which establishes a 
favourable platform to achieve SDGs (Aguboshim et al., 2019; Koltay, 2016). The 
adoption of ICT for governance depends on its sustainability and the pace of dif-
fusion in which users have to be motivated to use its tools to raise the level of 
trust (Aguboshim & Udobi, 2019). Sustainable ICT has significant importance in 
leveraging in meeting sustainable development goals and improving the quality 
of governance in Africa (Aguboshim et  al., 2019; Bennett, 2017). The level of 
corruption control in Africa has not been of a good standard due to the less adop-
tion of ICT tools in public institutions. To a certain extent, corruption, ignorance, 
culture and illiteracy are factors that hinder the adoption of digital technology 
tools in public institutions (Ngouhouo et  al., 2021). Militating attempts against 
the adoption of digital tools is a way of deteriorating the quality of institutions and 
mismanagement of state funds.

Self-enabled and organised societies develop proactive measures that address 
emerging problems faster than traditional governments that have not adapted to the 
global economy facilitated by ICT (Asongu et al., 2018; Misuraca et al., 2012), also, 
ICT tends to provide a self-regulated communication network for governance to 
the ICT adapted economy (Hollington, 2022; Sabani et al., 2019). The creativity of 
emerging and developed economies with advanced technologies could lead to more 
resilience in a period of crisis than in developing economies with low digitalization 
whose communities are lagging in the information system. In addition, ICT bring 
a sense of social cohesion and belonging between different communities which 
facilitates the government’s decisions on a global community with social belongings 
(Sabani et al., 2019). Efficient and fast communication, data treatment, processing, 
retrieval and storage, its exchange and utilisation by organizations, businesses and 
governments have transformed the levels of expectations in terms of business profit, 
government policy effectiveness and institutional quality (Imhonopi & Urim, 2011; 
Misuraca et al., 2012; Hollington, 2022).
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With the growing concerns of poor governance and the quality of institutions 
worsened by increased corruption and mismanagement of funds, the search for strat-
egies to combat its corrosive effects has been a great action facilitated by technolog-
ical diffusion. As compared to other regions of the world, the governance quality of 
African countries remains degrading as identified in the World Governance database 
of the World Bank (2021). Figure 1 compares the trends in the quality of institutions 
in the different regions classified by the World Bank. The governance measure is 
computed as the average of the Kaufmann et al. (2011) six governance indicators to 
compare the quality of governance in Africa with that of other regions.

Figure 1 shows that the quality of governance in Africa is far below that of other 
regions of the World. The average evolution of African governance has indicated 
decreasing trends between 2002 and 2020. Relatively, North America, Europe and 
East Asia are above Africa, South Asia and Latin America in terms of government 
effectiveness, rule of law, political stability and control of corruption. Africa has the 
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worst quality of governance with a high degree of political pressure that needs to be 
addressed by policymakers. Figure 2 indicates trends of the six World Bank Gov-
ernance Indicators from 2002 to 2022 in Africa. The figure compares the different 
aspects of governance to bring an overview of how the different dimensions evolve 
over the years.

Figure  2 demonstrates a decreasing quality of governance in Africa between 
2002 and 2020. This deterioration of the quality of institutions acts as a hurdle in 
meeting the sustainable development goals that require good policies with quality 
institutions. The average government effectiveness decreases from -0.6388085 in 
2002 to -0.7966833 in 2020. Political stability as an indicator of governance also 
decreases between 2002 and 2020, raising concern about the ability of governments 
to respond to governance challenges with anti-corruption initiatives. Due to the 
inability of the African governments to respond to poor governance challenges, the 
World Bank established the “Governance and Institutions” Special Theme highlight-
ing the importance of transparency in governance with proposed measurable policy 
actions. As demonstrated in Fig. 1, North America and Europe relatively have bet-
ter institutional quality and are regions with developed technological infrastructures 
and advanced knowledge economies. For Africa to reach their levels, African poli-
cymakers should design policies promoting ICT diffusion and educational develop-
ment for better knowledge accumulation and quality governance. The level of edu-
cation determines the speed of ICT diffusion in any economy which can enhance 
and strengthen the quality of institutions (Asongu & Nwachukwu, 2019). This study, 
therefore, seeks to answer the following questions: (i) what is the effect of ICT on 
governance in Africa? (ii) What is the modulating effect of education on the ICT-
governance nexus?

The contributions of the study to the literature are as follows: The study exam-
ines the role played by education in modulating the effect of ICT on governance 
which has been neglected in the literature. The closest works to our study are that 
of Asongu and Odhiambo (2019), Asongu and Nwachukwu (2019). The later study 
investigated the role of trade openness in modulating the effect of ICT on govern-
ance. This study is the closest to our study as it addresses the ICT-Governance nexus 
but we distinguished our work by investigating the role of education in modulat-
ing the ICT-governance nexus. This will be beneficial especially to policymakers in 
the educational sector, in elaborating educational programs for the efficient use of 
ICT for governance through education. Secondly, the study has addressed different 
governance aspects of political, institutional and economic governance to test if the 
modulating role of ICT varies across different dimensions of governance in Africa. 
The importance of addressing these dimensions is to have better policy recommen-
dations on different governance aspects. The study also accounts for differences in 
income levels due to the argument in literature that there is a high ICT diffusion in 
high-income countries than in lower-income countries to test if the effect of ICT on 
governance will differ between these countries (Hollington, 2022). Also as a major 
contribution of the study, we addressed differences in legal systems between the 
African countries that practice the French civil law system and those that practice 
the English common law system as a factor that influences the quality of institutions. 
This is important because judicial systems are of primary importance to determine 
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how public institutions function and the quality of their governance. The quality of 
institutions indicated by the abidance to the rule of law in these countries can be 
facilitated by e-governance, justifying why the differences in the legal systems are 
important to address in our study. The rest of the work is structured in 4 sections. 
Section 2 discusses the relevant theoretical underpinnings and empirical findings on 
education, ICT and governance. In Section 3, we present the data and methodology. 
Section 4 presents and discusses the results and Section 5 presents the conclusion 
and policy recommendations, with future research perspective.

2 � Literature review

2.1 � Theoretical literature

There is a substantial theoretical underpinning on the quality of institutions and 
ICT diffusion in the context of ameliorating the quality of governance and ensur-
ing transparency. Among these documented theories is that of evolutionary institu-
tional change which suggests that the quality of institutions depends on the actions 
of humans and social behaviours learned with the facilitation of technological diffu-
sion and human capital accumulation (Eggertsson, 2009). The evolutionary theory 
confirmed the changing behaviours of individuals as a result of globalization which 
affects the quality of governance through imitation. In the evolutionary change the-
ory, societal changes due to a decentralized selection process inflict negative conse-
quences on institutions that cannot adapt and make adaptive institutions more suc-
cessful (Knight, 1997; North, 1990). In Hayek’s (1973) early theory of institutional 
change based on the selection at the level of the social group, the successful groups 
are those that adapt to new rules and put them into practice, he documented in his 
famous words which says: "thinking and acting are governed by rules which have by 
a process of selection been evolved in the society".

Considering the major changes induced by ICT and not accounted for in the pre-
vious evolutionary institutional change documented in the works of Hayek (1973), 
Libecap (1989) highlighted in the Designed-based theories of institutional change 
the importance of a collective choice process in which rules and regulations govern-
ing any society has to be designed by a collective political entity, such as a group 
of individuals belonging to a political party with the same ideology, a community 
or a state. The designed-based theory has as a basic argument to ensure a collec-
tive action that can reduce tensions and conflicts (Coccia, 2018). The designed-
based theory considers an institution governed by collective actions irrespective 
of changes in the societies. Tucker and Ostrom (2005) documented the role played 
by technological change in influencing the quality of institutions which he identi-
fied technology as an exogenous cause of a possible amelioration or deterioration 
in the quality of institutions through operational rules that govern daily interactions 
between the citizens and the government. The two established theories of institu-
tional change acknowledged the importance of technology in influencing both the 
actions of individuals and the implementation of new governing rules. Highlighting 
the importance of the equilibrium view of institutions based on the essential role of 
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both formal and informal rules, Coccia (2018) argued that the quality of institutions 
determines the level at which objectives are met which is greatly influenced by both 
internal and external factors. These factors include human actions influenced by both 
exogenous and endogenous factors such as technological innovations and education, 
income distribution, and information availability (Greif & Laitin, 2004; Imhonopi 
& Urim, 2011; Misuraca & Viscusi, 2015). The equilibrium theory of governance 
and institutions had shifted from concentrating on the rules governing institutions to 
human actions which distinguished itself from the institutional change theories that 
focus on the rules governing the institutions and the factors that induced this change 
(Aoki, 2001; Myerson, 2004).

Another notable piece of literature that discusses the ICT impact on governance 
is the business process re-engineering theory which is popularized by the works of 
Guha et al. (1993), Hammer and Champy (1993), Weicher et al. (1995) and consist-
ent with those of Bannister and Connolly (2012). The theory is based on the fact 
that technological advancement facilitates management decisions and activities. 
Changes in the managerial process as documented in this theory, is a factor that 
determines institutional performance and change. Technology facilitates the trans-
formative processes implemented to ameliorate the quality of institutions, though, 
Bannister and Connolly (2012) argued that there is no evidence that these structural 
and performance changes are technology-driven or induced characteristics that 
would not have been possible without technology. Investigating the technology’s 
role in the quality and the performance of institutions suffices a thorough review 
of empirical works conducted on the ICT-governance nexus which is presented in 
the next section. The weakness in the reviewed theoretical underpinnings is that 
previous studies did not consider the impact of technology on the quality of insti-
tutions to be influenced by the level of human capital which is well demonstrated 
in this study since the level of technological diffusion is higher in economies with 
advanced knowledge economies.

2.2 � Empirical literature

A significant number of authors have documented that technological innovation in 
the public sector has resulted in transparency and the improvement of the quality 
of institutions through e-governance while others have documented that ICT diffu-
sion has increased corruption and illegal practices in both the private and the pub-
lic sectors. Among the authors who perceived ICT for the enhancement of govern-
ance and the quality of institutions is Hollington (2022) who examined the effect of 
internet penetration on the perceptions of corruption in African countries inspired 
by increased corruption and state funds embezzlements during the period of the 
Covid-19. The author found that corruption in Africa is reduced by higher lev-
els of investment in ICT. Similarly, Imhonopi and Urim (2011) conducted a study 
investigating the effect of ICT diffusion on governance. The authors found out that 
ICTs have contributed to the enhancement of e-governance in Nigeria and created 
more open spaces for citizens, businesses, associations and interagency interaction 
with the government. The authors found that digital technology has facilitated the 
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delivery of social goods by the national, and state governments. Similarly, Misu-
raca et al. (2012) obtained similar results after investing the effect of technological 
progress in a developed framework and the resulting views of what the European 
Information Society might be by 2030. Their findings show that ICT for govern-
ance help in policy modelling and increases the quality of institutions. Aguboshim 
et  al. (2019) obtained similar results after investigating the effect of ICT and big 
data on Sustainable Governance in Nigeria. The results of the authors indicate that 
ICT has made landmark innovational trends in empowering data governance and 
transparency in businesses and organizations. In the same direction, Koltay (2016) 
revealed that sustainable ICT enhances the quality of institutions, and is in the same 
line with the findings of Aguboshim and Udobi (2019). Oliveira et al. (2020) after 
investigating the effect of digital technologies on the quality of institutions and the 
level of socio-economic development confirmed that ICT promote innovation, and 
enhances e-governance which is a fundamental tool for a decentralized democracy. 
Misuraca and Viscusi (2015) investigated the ´ICT-enabled innovation for govern-
ance, assessing whether the ICT-based applications can be used to achieve the target 
of evidence-based and participative governance, and improve the quality of institu-
tions and policy-making outcomes. Their findings show that ICT-enabled innova-
tions enhance the quality of governance processes. Loukis et al. (2016) after inves-
tigating the relationships between ICT and governance of organizational networks 
found that network governance is an evolving technical process that helps to tackle 
complex and dynamic contemporary challenges in organizations.

Another strand of literature focuses on the effect of ICT on corruption control and 
decentralization processes. Bhattacherjee and Shrivastava (2018) revealed that ICT 
reduces corruption by increasing the certainty and celerity of laws to be followed 
by citizens and the sanctions related to corrupt practices. Charoensukmongkol and 
Moqbel (2014) after investigating the effect of ICT on governance revealed a lin-
ear relationship between ICT investment and the control of corruption. The negative 
effect of ICT on corruption is also confirmed in the works of Soper and Demirkan 
(2012) and DiRienzo et  al. (2007) who argued that ICT increases transparency in 
organizations and businesses which reduces corruption and illegal activities. Simi-
larly, Sabani et al. (2019) investigated the role of ICT on governance in Indonesia, 
investigating the barriers and potential drivers to the implementation of ICT. The 
findings of the author indicate that ICT ameliorate the quality of institutions and 
enabled good governance in support of eradicating corruption in the Indonesian 
public sector. Also, Gaskins (2013), Mistry and Jalal (2012), and Ionescu (2013) 
found a positive effect of ICT infrastructure in the control of corruption and increas-
ing transparency in public services.

Some studies focused on demonstrating how ICT has affected the implementa-
tion of the rule of law. Kennedy (2016) revealed in his investigations on the effect of 
ICT on rule of law that increasing use of the internet has helped in bureaucratic and 
regulatory processes. Eger and Maggipinto (2009) found that the use of the inter-
net and ICT innovation in e-regulation can enhance the operation of the rule of law 
and facilitate the fulfilment of the conditions of good governance. The findings of 
Pagallo (2021) demonstrate some fruitful solutions for the operations of the legal 
system facilitated by ICT. Similarly, Kohl (2004) in his analysis of past literature 
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investigating the effect of the internet on the rule of law concluded that the rise of 
law in cyberspace and the internet make it possible to know the legal consequences 
of an individual’s actions. Contrarily, Murray (2017) in his investigations found that 
the internet does not provide an effective rule of law and regulations.

In the same light, among the fewer studies that have demonstrated the negative 
sides of ICT by demonstrating either its insignificance or the harmful effect on the 
quality of institutions and business is Orji (2015) who showed that the pace of inter-
net penetration in the African continent has raised concerns about cyber criminality 
and has created an environment for forum shopping by cyber criminals, thus ques-
tioning institutions of laws for non-abiding citizens. Quarshie (2014) and Agwu 
(2013) obtained similar findings on the positive effect of ICT and criminal acts 
in Africa. Similarly. Burrell (2008) in his findings shows that internet penetration 
brought difficulties of trust in oneself due to high criminality facilitated by ICT in 
both the private and the public sectors. Adam (2020) argued that the level of ICT 
in Africa is still very low for it to ensure transparency and good governance. He 
found an insignificant effect of e-government on corruption and suggests that ICT 
for improved quality of a country’s institutions.

In addition, we consider another strand of literature that underpins the rela-
tionship between education, ICT and governance. Among the studies conducted 
in this aspect, are those of Noor-Ul-Amin (2013), Santiago et  al. (2015), Mal-
lick (2021), Williamson (2016), Donina and Hasanefendic (2019) who argued 
that education positively influences the quality of institutions through ICT diffu-
sion and regional integration. In this strand of literature, education does not only 
contribute to facilitating ICT diffusion but also raises awareness of the sanctions 
related to the non-abidance to the role of law. Considering tertiary education as 
the main stage that influences institutional quality, Donina and Hasenefendic 
(2015), and Asongu and Odhiambo (2019), acknowledge the importance of both 
national and international reforms, trade and foreign direct investments in deter-
mining the level of transparency in government institutions facilitated by ICT. 
Similarly, this is partly because the advent of digital education had resulted in the 
creation of digitalized database platforms and related forms of technical expertise 
for quality governance, and also due to the widespread diffusion and the complete 
transformation of the learning process, especially in higher education. Noor-Ul-
Amin (2013) in his study, acknowledged that the high pace of ICT diffusion in 
western countries with advanced knowledge economies and good governance is 
enough to defend the role of ICT and education for transparency and good gov-
ernance, given that it provides a tool of curriculum differentiation authenticity 
when managed by educated elites.

Studies conducted investigating the effect of ICT on the quality of institutions or 
governance have limited governance to control corruption, institutional transparency 
and rule of law. Most studies conducted in this domain have enumerated well how 
ICT has been employed to reduce illegal practices and establish surveillance systems 
to reduce corruption and ensure good governance. Other aspects of governance such 
as voice and accountability, regulatory quality and political stability have not been 
considered which has called for our attention for serious considerations. The study 
fills this gap considering that a lot has to be done to ensure good governance both 
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in the economic, social, institutional and political domains at the private and pub-
lic sector levels. This study employs educational development as a channel through 
which ICT influences the quality of governance in Africa, since the pace of ICT dif-
fusion depends on the rate of human capital accumulation. Some studies conducted 
on governance and ICT, such as that of Asongu and Odhiambo (2019), Asongu and 
Nwachukwu (2019) employed the GMM strategy to address the problems of simul-
taneity bias and heterogeneity through an instrumentation process which is in this 
effect that we adopt the same strategy to avoid poor specification of our results.

3 � Methodology

3.1 � The nature and the source of data

The study employs secondary data on 531 African countries obtained from different 
sources. Data on governance indicators are obtained from the World Bank Govern-
ance Indicators (WGI) and spans from 2002 to 2020. The data on ICT indicators 
are obtained from the World Development Indicators (World Bank, 2021) spanning 
from 2002 to 2020 with some missing data for some countries. Also, the data on 
domestic credit, trade openness, educational development and the gross domestic 
product are obtained from the World Bank (2021). The duration and the sample size 
of the study are selected based on data availability. Data on governance indicators 
for African countries is consistent between 2002 and 2020 which serves as a justifi-
cation for the period of the study.

3.1.1 � Dependent Variable

The study examines the effect of ICT on governance in Africa. The dependent vari-
able of the study is governance. Governance is computed as an average of the six 
governance indicators of Kaufmann et  al. (2011). These indicators are control of 
corruption, rule of law, regulatory quality, voice and accountability, government 
effectiveness and political stability. The composite indicator of governance is 
obtained by calculating the average of these six indicators and is consistent with 
Ngouhouo et al. (2021).

Figure 3 presents the average governance of the six indicators for African coun-
tries over the period 2002–2020 sourced from the WGI of the World Bank. These 
governance indicator scores range on a scale of -2.5 and 2.5. The worst possible 
governance is attributed the value: -2.5 (poor governance) and 2.5 represents good 

1  Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Cabo Verde, Cameroon, Central African 
Republic, Chad, Comoros, Congo, Dem. Rep., Congo, Rep, Cote d’Ivoire, Cote d’Ivoire, Egypt, Arab 
Republic, Equatorial Guinea, Eritrea, Eswatini, Ethiopia, Gabon, Gambia, The Ghana, Guinea, Guinea-
Bissau, Kenya, Lesotho, Liberia, Libya, Madagascar, Malawi, Mali, Mauritania, Mauritius, Morocco, 
Mozambique, Namibia, Niger, Nigeria, Rwanda, Sao Tome and Principe, Senegal, Seychelles, Sierra 
Leone, Somalia, South Africa, South Sudan, Sudan, Tanzania, Togo, Tunisia, Uganda, Zambia and Zim-
babwe.
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governance. The governance level of Africa dropped considerably between 2002 
and 2020. The governance figures are all negative indicating a poor governance 
level. The quality of institutions decreases from -0.5899779 in 2002 to -0.6729501 
in 2020. This decrease suggests deterioration in both the economic, institutional and 
political governance in Africa.

3.1.2 � Independent variable of interest

The main independent variable is ICT measured by the number of individuals using 
the internet per 100 people, the number of fixed telephone subscribers per 100 peo-
ple, the number of fixed broadband subscribers and mobile cellular phone subscrib-
ers with a composite indictor that is obtained as a sum of all these four indicators. 
We have adopted all these indicators to have a good policy implication on how ICT 
can be used to enhance the quality of institutions in Africa. ICT has been employed 
in literature as a determinant of governance indicators, specifically as a determinant 
of control of corruption and rule of law. Among authors who have employed ICT as 
a determinant of governance are Alfoul (2022), Aguboshim et al. (2019) and Koltay 
(2016). These indicators are expected to have a positive effect on the quality of gov-
ernance through increased transparency and control of corruption. The trends in ICT 
indicators are presented in Fig. 4.

The rate of ICT diffusion has increased in Africa in the last two decades. Fig-
ure 4 presents the evolution of ICT indicators between 2002 and 2020. All ICT 
indicators which comprise individuals using the internet, fixed telephone sub-
scription, mobile cellular subscription, fixed broadband and a composite indi-
cator that encompasses all the four indicators have all demonstrated increasing 
trends between 2002 and 2020 except for fixed phone subscribers have decreased 
from 3.902932 in 2002 to 3.790365 in 2020. The number of internet users per 
100,000 adults has increased considerably from 1.564853 in 2002 to 68.39955 in 
2020. The number of mobile cellular subscribers per 100 people increases from 
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Fig. 3   Governance in Africa / Source: Authors’ construction from the WGI (2022)
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5.686512 in 2002 to 102.2631in 2020. The number of fixed broadband subscrib-
ers per 100 people increases from 0.025001 in 2002 to 2.863327 in 2020. The 
figure presents an insight into how technological infrastructures in Africa have 
evolved since the turn of the century.

Figure 5 establishes a relationship between governance and ICT in Africa. The 
correlation analysis shows a strong positive correlation between ICT and govern-
ance in Africa. The figure shows that both indicators of ICT enhance the quality of 
governance measured as a composite indicator. The correlation analysis appeared 
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Fig. 4   The ICT trends in Africa / Source: Authors’ construction from World Bank (2022)
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Fig. 5   The correlation between ICT and Governance in Africa/ A fitted scatter plot analysis
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as a preliminary finding to what could be the effect of ICT on governance in Africa 
which will be further tested by a more robust GMM strategy since the scatter plot 
does not account for estimation issues such as the problem of endogeneity and the 
error term related problems.

3.1.3 � Control variables

We selected the control variables of the study based on the existing literature on the 
determinants of governance and specifically from the studies conducted in Africa. 
Varghese (2013) employed education as a determinant of governance in Africa. 
Also, Asongu and Nwachukwu (2017) employed trade openness as a determinant of 
governance measured as the sum of imports and export as a % of GDP. We expect a 
positive relationship between governance and economic growth since good institu-
tions establish platforms that can ensure the productivity of investments and human 
capital accumulation which increases economic growth. Trade openness can either 
have a positive or a negative effect on governance.

Also, economic growth is widely used in literature by many authors as a 
determinant of governance, among some of these authors are Asongu and Nwa-
chukwu (2017), Asongu and Nnanna (2019). Also, as a determinant of govern-
ance in Africa, Asongu and Nwachukwu (2017) argued that education can influ-
ence the quality of institutions. Sayılır et  al. (2018) establish the relationship 
between financial development and governance. Financial development in the 
study is measured by domestic credit to private businesses. Table 1 summarizes 
these variables in terms of the number of observations, mean, standard deviation 
and the range.

Table 1   Descriptive Statistics

Variable Obs Mean Std. Dev Min Max

Governance 999 -0.677 0.627 -2.449 0.88
government effectiveness 998 -0.763 0.645 -2.475 1.057
control of corruption 998 -0.644 0.624 -1.905 1.23
political stability 998 -0.592 0.912 -3.315 1.2
regulatory quality 998 -0.725 0.64 -2.645 1.127
rule of law 998 -0.703 0.65 -2.606 1.077
voice and accountability 998 -0.635 0.746 -2.226 0.979
Internet 880 12.650 16.0468 0.0310 84.120
mobile cellular 965 55.778 44.091 0.21 198.152
fixed broadband 765 1.158 3.216 0.000021 35.554
fixed telephone 951 3.673 6.148 0.0014 37.64
ICT 973 19.095 16.237 0.142 110.812
Education 823 60.427 24.997 0.436 143.725
financial development 940 20.24 18.141 0 106.26
GDP 974 3.915 7.089 -62.076 123.14
trade 898 70.83 33.486 0.785 225.023
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3.2 � Regression methodology

The study adopts a two-step GMM strategy to investigate the effect of ICT on 
governance in Africa. From Roodman (2009a), and consistent with Nchofoung 
et  al. (2022), Nchofoung et  al. (2021),  Nchofoung and Asongu (2022a) adopt-
ing the GMM strategy suffices for the cross-sectional dimension to exceed the 
time dimension. The study is conducted in 53 African countries spanning from 
2002 to 2020, signifying a cross-sectional dimension of 53 and a time dimen-
sion of 19 confirming the basic condition documented in Roodman (2009b). 
Secondly, the consistency of the governance indicators has been verified since 
the correlations between the governance indicators and their corresponding first 
lagged values are 0.997, 0.984, 0.984, 0.984, 0.988, 0.968 and 0.986 which are 
all higher than the threshold of 0.800 considered as an established rule of thumb 
for assessing persistence in a dependent variable (Asongu & Odhiambo, 2019; 
Kouladoum et al., 2022). The GMM is a strategy widely applied for data struc-
tured in a panel form since it does not eliminate cross-country variation as they 
are inherent in panel data analyses. The panel nature of our data consists of 53 
cross sections for 19 years. Fourthly, the GMM is an instrumental strategy that 
addresses the problem of endogeneity from two angles, on one hand by account-
ing for time-invariant omitted variables through the control of unobserved het-
erogeneity and on the other hand by addressing reverse causality (Nchofoung 
& Asongu, 2022a; Asongu and Nwachukwu, 2016; Blundell & Bond, 1998; 
Asongu & Odhiambo, 2019).

The GMM technique adopted in the study can be summarised with its subsequent 
equations in levels (2) and in first difference (3) as follows:

As established in Eqs. 1 and 2, Gov stands for governance proxied as a composite indi-
cator, ICT represents information and communication technologies proxied by internet 
users, fixed broadband, fixed and mobile cellular phone subscribers per 100,000 adults. 
In Eqs. (2) and (3), Z signifies the vector of control variables (domestic credit, education, 
GDP and trade openness). µi represents the country-specific effect in panel analysis while 
γt is the time-specific constant term, εit is the error term and τ the lagging coefficient. 
To deal with the problem of identification, simultaneity and restrictions usually associ-
ated with the GMM, all explanatory variables are suspected of endogeneity and treated 
as such in accordance with current literature on GMM estimation (Nchofoung & Asongu, 
2022a; Asongu and Nwachukwu, 2016; Asongu & Odhiambo, 2019). We further used 
the forward orthogonal deviation to limit instruments proliferation in line with Roodman 
(2009a). Besides, we used the two-step instead of the one-step procedure because the one-
step procedure is consistent with homoscedasticity.
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4 � Results and discussions

4.1 � Results

Section 4 presents and discusses the findings of the study. The results are presented 
in three sub-sections; the first sub-section presents the direct effect results and its 
robustness analysis in Section 2. The results end with the indirect effect findings.

4.1.1 � The direct effects results

This section presents the direct effect results starting with the baseline results of the 
Ordinary Least Square presented in Table 2. The findings of the baseline analysis 
show that ICT enhances the quality of governance in Africa. The results of the OLS 
estimates do not account for the problem of endogeneity and unobserved heteroge-
neity which need to be addressed. In this regard, we employ the GMM as a more 

Table 2   The baseline results

Standard errors in parentheses
*** p < 0.01, ** p < 0.05, * p < 0.1

(1) (2) (3) (4) (5)
VARIABLES Dependent variable: Governance

Internet 0.00158
(0.00131)

mobile 0.00159***
(0.000437)

Fixed broadband 0.00791
(0.00625)

Fixed telephone 0.0193***
(0.00400)

ICT 0.00440***
(0.00122)

Education 0.000960 0.00126* 0.000312 0.00105 0.00115
(0.000769) (0.000720) (0.000821) (0.000741) (0.000723)

Credit 0.0171*** 0.0163*** 0.0162*** 0.0134*** 0.0162***
(0.00111) (0.000998) (0.00107) (0.00123) (0.00102)

GDP 0.0117*** 0.0154*** 0.0218*** 0.0139*** 0.0161***
(0.00409) (0.00381) (0.00474) (0.00381) (0.00382)

Trade 0.00323*** 0.00313*** 0.00394*** 0.00233*** 0.00305***
(0.000539) (0.000514) (0.000593) (0.000569) (0.000518)

Constant -1.290*** -1.373*** -1.290*** -1.212*** -1.356***
(0.0596) (0.0564) (0.0638) (0.0612) (0.0558)

Observations 674 726 581 705 727
R-squared 0.447 0.453 0.462 0.459 0.454
R2_adjusted 0.443 0.449 0.457 0.455 0.450



12002	 Education and Information Technologies (2023) 28:11987–12020

1 3

robust strategy whose findings are presented in Table 3. The results are presented in 
five equations representing four ICT indicators with its composite indicator.

We have examined the statistical validity of the exclusion restriction to ensure 
the efficiency of the GMM results, testing through the difference in Hansen Test 
for instrument exogeneity. Following the conditions laid down in Roodman (2009a) 
the null hypothesis of the test should not be rejected for the underlying instruments 
explaining the outcome variable through an instrumentation process.

4.1.2 � Robustness checks findings

Assessing the effect of ICT on governance suffices to establish robustness checks 
considering different income groups. Higher-income countries have higher levels 

Table 3   Direct effect results of the global sample

Standard errors in parentheses
*** p < 0.01, ** p < 0.05, * p < 0.1

(1) (2) (3) (4) (5)
VARIABLES Dependent variable: Governance

L.governance 0.987*** 0.980*** 0.978*** 0.984*** 0.982***
(0.00691) (0.00600) (0.00653) (0.00737) (0.00649)

Internet 0.000474***
(0.000153)

mobile 0.000114*
(6.56e-05)

Fixed broadband 0.00364***
(0.000466)

Fixed telephone 0.00104**
(0.000501)

ICT 0.000625***
(0.000200)

Education 0.000338 -8.38e-05 -0.000136 0.000304 0.000209
(0.000203) (0.000125) (0.000110) (0.000217) (0.000164)

Credit -0.000273 0.000144 0.000112 -1.66e-05 -0.000158
(0.000185) (0.000158) (0.000120) (0.000194) (0.000140)

GDP 0.000213 0.000765 0.00355*** 0.000916 0.00101
(0.000929) (0.000724) (0.000811) (0.000715) (0.000853)

Trade 0.000155* 0.000169** 3.22e-05 4.52e-05 0.000142*
(8.98e-05) (8.33e-05) (8.45e-05) (9.45e-05) (7.99e-05)

Constant -0.0434** -0.0331** -0.0253* -0.0393** -0.0494***
(0.0169) (0.0148) (0.0132) (0.0178) (0.0182)

Observations 436 485 357 467 474
Number of countries 44 44 40 44 44
Prop > AR1 2.05e-06 2.50e-06 6.84e-06 2.82e-06 2.49e-06
Prop > AR1 0.750 0.987 0.932 0.979 0.968
Instruments 19 19 19 19 21
Prop > Hansen 0.561 0.190 0.740 0.409 0.391
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Table 6   Robustness checks (institutional, political and economic governance)

(1) (2) (3) (4) (5)
Variables Dependent variable: Institutional governance
  L.institutional govern-

ance
0.988*** 0.982*** 0.987*** 0.989*** 0.982***

(0.00670) (0.00865) (0.00696) (0.00667) (0.00842)
  Internet 0.000478***

(0.000154)
  Mobile 0.000176**

(8.54e-05)
  Fixed broadband 0.00474***

(0.000524)
  Fixed telephone 0.00106*

(0.000551)
  ICT 0.000561**

(0.000224)
  Control variables Yes Yes Yes Yes Yes
  Observations 436 558 357 467 546
  Number of countries 44 45 40 44 45
  Prop > AR1 7.64e-05 4.34e-05 0.000552 4.98e-05 4.24e-05
  Prop > AR1 0.504 0.436 0.721 0.469 0.423
  Instruments 19 19 19 19 21
  Prop > Hansen 0.907 0.813 0.714 0.674 0.787

Variables Dependent variable: Political governance
  L.political governance 0.972*** 0.965*** 0.963*** 0.962*** 0.977***

(0.00989) (0.00838) (0.0111) (0.00856) (0.00817)
  internet 0.000179

(0.000220)
  mobile 0.000136

(0.000114)
  Fixed broadband 0.00357***

(0.000871)
  Fixed telephone 0.00112

(0.000927)
  ICT 0.000390

(0.000318)
  Control variables Yes Yes Yes Yes Yes
  Observations 436 558 357 467 546
  Number of id 44 45 40 44 45
  Prop > AR1 0.000230 0.000152 6.05e-05 0.000161 0.000141
  Prop > AR1 0.385 0.636 0.0967 0.761 0.645
  Instruments 19 19 19 19 21
  Prop > Hansen 0.126 0.0844 0.419 0.296 0.104

Variables Dependent variable: Economic governance
  L.economic governance 0.970*** 0.969*** 0.973*** 0.984*** 0.970***
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of ICT diffusion relative to low-income countries, justifying the income effect in 
our investigation. The findings of the different income groups are presented in 
Table 4. The findings of the low-income countries are estimated using the IV-Tobit 
instrumental regression since the number of the low income-countries is less than 
the time periods without the fixed effects. The IV-Tobit accounts for the limited 
range of governance indicators and provides efficient estimates when endogeneity 
is controlled by an instrumentation process. Also, we establish another robustness 
check by accounting for differences in the legal systems. The jurisprudence and the 
legal systems adopted by African countries affects the quality of institutions. Many 
African countries have adopted the French civil law system while others have 
adopted the British common law to set the rules and regulations governing their 
institutions. The robustness checks presented in Table 5 account for differences in 
the legal systems presenting the effect of ICT on the quality of institutions adopting 
the common law and countries that have adopted the civil law system. We account 
for the different indicators of governance for further checks on the consistency of 
the findings. In this case, we adopt the six indicators of governance bundling them 
into a group of three. (i) Political governance consisting of political stability and 
voice and accountability, (ii) institutional governance which is bundled by control 
of corruption and rule of the law and (iii) economic governance which encom-
passes regulatory quality and government effectiveness. The findings of the effect 
of ICT on economic governance, political governance and institutional governance 
are presented in Table 6.

Standard errors in parentheses
*** p < 0.01, ** p < 0.05, * p < 0.1

Table 6   (continued)

(0.00708) (0.00857) (0.00990) (0.00818) (0.00879)
  internet 0.000332*

(0.000173)
  Mobile 0.000208**

(9.17e-05)
  Fixed broadband 0.00152**

(0.000735)
  Fixed telephone 0.00187**

(0.000794)
  ICT 0.000654***

(0.000234)
  Control variables Yes Yes Yes Yes Yes
  Observations 436 558 357 467 546
  Number of id 44 45 40 44 45
  Prop > AR1 0.00167 0.000471 0.00102 0.000835 0.000457
  Prop > AR1 0.0685 0.0432 0.0751 0.0638 0.0402
  Instruments 19 19 17 19 21
  Prop > Hansen 0.642 0.157 0.263 0.358 0.463
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Table 7   Indirect effect results of ICT on governance (composite indicator)

Standard errors in parentheses
*** p < 0.01, ** p < 0.05, * p < 0.1

(1) (2) (3) (4) (5)
VARIABLES Dependent variable: Governance

L. Governance 0.976*** 0.979*** 0.979*** 0.981*** 0.981***
(0.00645) (0.00604) (0.00844) (0.00691) (0.00637)

internet 0.00331***
(0.000863)

mobile 0.000465**
(0.000226)

Fixed broadband 0.0187***
(0.00322)

Fixed telephone 0.0128***
(0.00241)

ICT 0.00143***
(0.000509)

Education 0.000879*** 0.000191 0.000803*** 0.000858*** 0.000327
(0.000236) (0.000249) (0.000185) (0.000214) (0.000224)

Credit -2.68e-05 0.000222 3.40e-05 -6.60e-05 -7.84e-05
(0.000175) (0.000183) (0.000168) (0.000200) (0.000141)

GDP 0.000482 0.000853 0.00438*** 0.00108 0.000542
(0.000987) (0.000692) (0.00107) (0.000692) (0.000801)

Trade 0.000169** 0.000168** -5.61e-05 -2.94e-05 0.000148*
(7.54e-05) (8.08e-05) (9.83e-05) (9.61e-05) (7.38e-05)

Internet*Education -0.000419***
(1.13e-05)

Mobile*Education -5.60e-06
(3.50e-06)

Broadband*Education -0.000228***
(4.49e-05)

Fixed*Education -0.000158***
(2.77e-05)

ICT*Education -0.0000136**
(6.16e-06)

Net effect -0.0220 ––– 0.004922 0.00325 0.000644
Constant -0.0908*** -0.0524** -0.0781*** -0.0728*** -0.0547**

(0.0216) (0.0221) (0.0213) (0.0198) (0.0212)
Observations 420 470 344 453 474
Number of id 43 44 40 43 44
Prop > AR1 1.77e-06 2.53e-06 5.92e-06 2.67e-06 2.44e-06
Prop > AR1 0.812 0.966 0.696 0.965 0.980
Instruments 22 22 22 22 23
Prop > Hansen 0.494 0.237 0.482 0.664 0.333
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4.1.3 � Indirect effect results

This section presents the interactive effect of education and ICT indicators on gov-
ernance. This section investigates the role education plays in modulating the effect 
of ICT on governance. As established in the literature, education facilitates ICT dif-
fusion and technological development. The results of the transmission channel con-
sidering the composite indicator of governance are presented in Table 7.

The net effects are computed when the conditional effect and the direct 
effect are significant. The net effect is calculated as follows: for the net effects 
of internet and its mediating effect with education: 0.00331 + (-0.000419 × 60.
427) = -0.0220. Where 0.00331 represents the unconditional effect of internet, 
-0.000419 is the conditional effect and 60.427 represents the mean of educa-
tion. The net effect of fixed broadband is obtained from the following calcula-
tions: 0.0187 + (-0.000228 × 60.427) = 0.004922. Unconditional effect of fixed 
broadband = 0.0187, conditional effect = (-0.000228). The net effects of fixed 
telephone is 0.00325 and that of the composite indicator of ICT is 0.000644.

In addition, the Kaufmann et  al. (2011) governance indicators have been 
employed to determine how they are influenced by the interactive effect of edu-
cation and ICT. The findings of the six indicators of governance are presented in 
Table 8 which we considered just the composite indicator of ICT to determine 
the interactive effect due to a large number of ICT indicators.

The net effect of ICT and its interaction with education on the six governance 
is computed as follows.

�Controlofcorruption

�ICT
 : 0.00176 + (-0.0000176 × 60.427) = 0.000695. Where 0.0017 

is the unconditional effect of ICT on control of corruption, -0.0000176 the 
unconditional effect and 60.427 represents the mean of education. The net 
effects results of the rule of law and accountability equations are obtained by 
applying the same formula and the mean of education.

4.2 � Discussion of findings

This section discusses the findings of the study from the direct effect to the indi-
rect effect results. The direct effect results presented in Table  4 indicate posi-
tive statistically significant effects of the internet, mobile cellular subscription 
and ICT on governance in Africa. The findings are in support of the adoption 
of digital tools for better governance that improve the quality of institutions. 
The findings of the direct effect results are consistent with those of Sabani et al. 
(2019), Aguboshim et  al. (2019), Oliveira et  al. (2020), Misuraca and Viscusi 
(2015), Bhattacherjee and Shrivastava (2018) whose findings show that technol-
ogy infrastructures provide an effective monitoring system that ensures more 
transparency associated with increasing levels of control of corruption and the 
application of rule of law. The findings of the direct effect results in Table 3 also 
reveal that the level of economic development enhances the quality of institu-
tions in Africa. Similarly, the results depict a positive effect of trade openness 
on the quality of governance. The findings of the positive effect on governance 
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are supported by those of Asongu and Nwachukwu (2017), and Asongu and 
Nnanna (2019). Domestic credit as an indicator of financial development also 
has a positive effect on governance in Africa, consistent with the findings of 
Sayılır et al. (2018).

Testing for the consistency of our findings, we adopt robustness checks by 
dividing the study sample into low and middle-income groups whose findings 
are presented in Table 4. The findings indicate that ICT has a significant positive 
effect on governance across different ICT indicators except for fixed phone which 
has an insignificant effect on governance in low-income countries. Irrespective 
of the income levels of these countries, ICT still acts as an enhancing factor of 
governance. The existing studies on ICT and governance have argued that the 
pace of ICT diffusion and structural transformation is very fast in higher-income 
countries which tends to have a more significant influence on their institutions 
(Asongu & Odhiambo, 2019). The findings presented in Table 4 further reveal 
that trade openness and domestic credit to private enterprises enhance the qual-
ity of institutions in the middle-income group but procure negative effects on 
the governance of low-income economies. Similarly, the gross domestic product 
also appeared to be the most enhancing factor of governance in both income 
groups. Also, for more robustness checks, we analyze the countries that adopt 
the French civil law system that differs from that of the English common law 
system. The two legal systems differ in terms of their constitutions, rules and 
regulations governing the citizens. Accounting for the differences in rules of law 
and jurisprudence has provided another dimension of our investigations to deter-
mine if ICT in governance differs amongst countries with civil law and common 
law systems.

The findings presented in Table  5, show that ICT enhances governance in 
both French and English-speaking countries whose legal systems differ. Given 
that the countries that have adopted the French civil law system have similar 
effects of ICT on their institutions to those countries that adopt the English com-
mon law system, shows that ICT diffusion is a tool that can enhance the quality 
of institutions and help meet the sustainable development goals. The findings 
are still consistent with those of Misuraca and Viscusi (2015), and Bhattacher-
jee and Shrivastava (2018) after accounting for differences in income levels and 
jurisdictions.

The findings presented in Table  6 have accounted for three dimensions of 
governance which are institutional, economic and political governance. Table 6 
reveals a positive significant effect of internet penetration, mobile cellular sub-
scription and fixed broadband on institutional governance. The findings sig-
nify that ICT enhance the rule of law and control of corruption which has been 
bundled to obtain institutional governance. The level of educational develop-
ment and gross domestic product appeared to have negative relationships with 
institutional governance. The findings further reveal that political governance 
which is obtained by bundling political stability and voice and accountability 
is enhanced by ICT indicators. The findings show that internet penetration, 
mobile cellular subscription and fixed broadband have a positive relationship 
with political governance in Africa. Similarly, the findings presented in the last 
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section of Table  6 reveal a positive relationship between ICT indicators and 
economic governance in Africa. These findings have been consistent through-
out the study confirming that technology diffusion can help to improve the 
quality of institutions in Africa.

We also consider the indirect effect analysis whose results are presented in 
Table 7 to respond to the modulating role of education in the ICT-governance 
nexus. The results indicate a positive significant effect of ICT on governance 
in Africa across all the ICT measures. The results further reveal that education 
plays a negative role in modulating the effect of ICT on governance in Africa. 
The resulting interactive effect of education and ICT on governance shows that 
education is not a channel through which the quality of governance in Africa 
could be improved but indicate a negative net effect of the interactions between 
education and ICT, signifying that the positive conditional effect of ICT on 
governance indicators predominate the conditional negative effects thereby 
producing positive net effects. Internet penetration produces negative net 
effects on governance when interacting with the level of education. This nega-
tive net effect is nullified at a threshold of (0.00331/-0.000419) or 7.89976% 
of individuals using the internet to produce a positive significant effect. To 
avoid blanket policy recommendations from our indirect effect results, we con-
sider all six indicators of governance in their various perspectives. The results 
of the specific governance indicators presented in Table 8 indicate a positive 
effect of ICT on government effectiveness and regulatory quality, control of 
corruption and rule of law, government effectiveness and voice and account-
ability. This signifies that ICT positively influence economic, institutional and 
political governance in Africa. This, therefore, implies that ICT diffusion pro-
vides quality coordination of economic policies to ensure societal progress, 
and a better system for policy implementation with better regulatory provi-
sions to ensure effectiveness. The findings presented in Table 8 are consistent 
with those presented in other tables.

The role of education in modulating the effect of ICT on different governance 
indicators provides similar results indicating a negative role played by educa-
tion in modulating the effect of ICT on governance. Table  8 indicates a posi-
tive interactive significant effect of education and ICT on regulatory quality, 
rule of law and political stability. The relation with other governance indicators 
remains negative but insignificant. The findings also show that there exist posi-
tive net effects that predominate the negative indirect effects. This negative role 
played by education in modulating the effect of ICT on governance has been 
pre-dominated by the conditional positive effects of ICT on the different govern-
ance indicators.



12015

1 3

Education and Information Technologies (2023) 28:11987–12020	

5 � Conclusion and policy implications

The study investigated the role played by education in modulating the effect of 
ICT on governance in 53 African countries between 2002 and 2020. This study, 
therefore, seeks to answer the following questions: (i) what is the effect of ICT 
on governance in Africa? (ii) What is the modulating effect of education on the 
ICT-governance nexus? The study adopted a composite indicator of governance 
that encompasses control of corruption, government effectiveness, rule of law, 
regulatory quality, voice and accountability and political stability. The study 
employed Internet, fixed broadband, fixed telephone and mobile subscription as 
indicators of ICT with a composite indicator that covers the four measures. The 
GMM strategy has been adopted to account for the problem of possible sources 
of endogeneity. The findings of the study reveal that ICT enhances the quality 
of governance in Africa. The results remained consistent after accounting for 
differences in income levels and legal systems. Higher-income countries have 
higher levels of ICT diffusion than lower-income countries as is the case with 
the developed countries whose ICT sectors are more developed than that of the 
developing countries. Differences in the legal systems have affected the quality 
of institutions. Many African countries have adopted the French civil law system 
while others have adopted the British common law to set the rules and regu-
lations governing their institutions. Also, the findings depict that ICT through 
education has a negative influence on governance, signifying that education is 
not a channel through which ICT can enhance the level of governance in Africa. 
These negative interactive effect is being counteracted by a positive interactive 
net effect of education and ICT on governance, indicating that the positive net 
effect predominates the negative conditional effect. The results indicate that fac-
tors such as trade openness, GDP and domestic credit have positive effects on 
the level of governance in Africa which is consistent with the findings in past 
empirical studies conducted in Africa.

The study suggests more investments in technological infrastructures to har-
ness the potential of ICT tools for governance and policy modelling techniques. 
The study also recommends the adoption of digital technology tools in all pub-
lic and private institutions to improve policy intelligence and ICT-driven deci-
sion analytics that could facilitate more complex human decision-making. All 
the suggestions of our study are to build momentum of ICT for quality govern-
ance. From a research perspective, we recommend further research works on 
the effect of ICT on governance in respective African countries, especially in 
the public sector. Also, we recommend studies to test the scrutiny of estab-
lished positive effects of ICT on governance documented in the literature by 
establishing linkages within cultural diversities and landlocked.
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