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The fourth industrial revolution has contributed significantly towards
the growing global technological transfers that enhance productivi-
ty, employment and standard of living. The outbreak of the covip-19
pandemic has undeniably disrupted lives globally; however, it enhanced
technological transformation by causing an abrupt shift towards digi-
tal technology usage. The development and diffusion of digitalisation is
expected to drive economic growth as we move towards the 2030 Sus-
tainable Development Agenda. This study examines the impact of dig-
italisation on economic growth for 14 Southern African Development
Community (saDc) countries from 2000 to 2020 employing the Fixed
Effects model. Results reveal that all digitalisation indicators employed
tend to have a positive impact on economic growth. A percentage change
in individual usage of information communication technologies (1CcTs),
fixed broadband subscriptions, and mobile cellular subscriptions leads
to a 0.17%, 0.11% and 0.12% increase in GDP per capita, respectively.
Therefore, usage of and access to digital technologies stimulate econom-
ic growth in the saDpc region. Public policies should seek to stimulate
private sector investments in technological infrastructure and liberalise
the telecommunications and innovation market. This accelerates digital-
isation and consequently leads to higher economic growth and develop-
ment in the sADC region.
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Introduction

The world economy has experienced a transition in respect to the so-
cial, economic and business landscape due to increased usage of dig-
ital technology. To adapt to these dynamic lifestyles and business op-
erations, individuals and businesses are now facing a lot of pressure to
utilise digital technology. The use of and access to digital technology has
smoothed the way in which businesses interact with their customers,
thereby strengthening customer relationships. According to Hagberg,
Sundstrom, and Egels-Zandén (2016), digitalisation is defined as the
transformation from ‘analogue’ to ‘digital’ and to the facilitation of new
forms of value creation, while Srai and Lorentz (2019) defined it as the
way many domains of social life are restructured around digital commu-
nication and media infrastructures.

Evangelista, Guerrieri, and Meliciani (2014), Batuo (2015), Traore
(2014), Mirgorodskaya, Rustamova, and Grachev (2020), and Fernan-
dez-Portillo, Almoddvar-Gonzélez, and Hernandez-Mogollén (2020)
have shown that the development of and access to technological infra-
structure drives economic growth. A lot of people are increasingly mak-
ing use of digital technology for social, business, educational and other
activities in these modern days. It is this technological usage by people
that is pushing businesses and governments to adopt new technologies
to meet the changing needs of their consumers. However, despite the
increased usage and development of digital technology, not all people
are able to fully utilise technologies due to some costs involved. The in-
vestment in technological equipment and usage, especially in developing
countries, is costly and has aggravated online inequalities within coun-
tries. Developing countries, particularly in Africa, are still lagging with
regard to digitalising their economies. According to the United Nations
(2021b), extreme poverty is mainly a rural phenomenon, reflecting that
most of the poverty-stricken population in developing countries are liv-
ing in rural areas. In Africa, using the example of Zimbabwe, many of its
rural areas have poor internet connectivity, limited devices and limited
internet coverage resulting in low internet usage (World Bank 2021). In
urban areas where there is better coverage, the cost associated with ac-
cessing the Internet may also be an obstacle towards technological usage.
To reduce online inequalities and increase growth, governments should
improve access to and use of digital technology. Arsi¢ (2020) shows that
technical innovations increase productivity, which enables enormous
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growth in the world and an increase in the standard of living due to the
increase of the quantity of product per worker and therefore fewer work-
ing hours.

According to International Telecommunication Union (n.d.), over the
last four years, the African region has seen continued, albeit slow, growth
in most areas of 1CT infrastructure, access and use. This slower diffusion
of digital technology could be inducing low growth and high poverty lev-
els. Meanwhile, in most developed countries, digitalisation has become
one of the main drivers of economic growth. According to Duarte (2021),
for Africa to generate economic growth that leads to sustainable develop-
ment, it must shift its focus to retaining and creating wealth to reboot the
continent’s economic structures and catch up technologically with the
rest of the world. Innovation, and the digital information technology that
accompanies it, has become a necessary component of any effort to ad-
dress growth and poverty challenges. Adequate technological diffusion
leads to economic development by enhancing the efficiency with which
all the factors of production are utilised in the economy, and this reduces
poverty incidence (United Nations 2010). The production frontier is en-
hanced by the efficient use of technology (Ekekwe 2011). The slow spread
of internet technology makes it difficult for the continent to leapfrog ob-
stacles to sustainable development. To generate transformative growth,
digitalisation cannot be left mainly to civil society and the private sector.
There exists scant empirical research aimed at investigating the effect of
digitalisation on the economic growth of Southern African Development
Community (sapc) countries. This paper fills the gap by using available
data from sADC countries to examine the impact of access to and use of
digital technology on economic growth.

The rest of this article is organised as follows: dynamics of economic
growth and digital technology development in Africa, literature review,
estimation method and model specification, results and discussion, and
lastly the conclusions and implications.

The Dynamics of Economic Growth and Digital Technology
Development in Africa

To promote peace and prosperity for people and the planet, the United
Nations (UN), in 2015, set up a group of 17 global goals. One salient feature
of these goals highlights the importance of access to digital technology,
development, and diffusion of digitalisation. The United Nations (2018)
explain that Sustainable Development Goal (SDG) 9 seeks to promote
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industrial innovation and infrastructure development to support do-
mestic technology development and innovation in developing countries
as well as significantly increase access to information and communica-
tion technology and to provide universal and affordable access to the
Internet in the least developed cfountries. Furthermore, related to this
goal is sDG 17, which seeks to improve access to science, technology and
innovation and enhance knowledge sharing on mutually agreed terms,
promote the development, transfer, dissemination, and diffusion of eco-
logically sound technologies to developing countries and fully opera-
tionalise the technology and innovation capacity-building mechanism
for least developed countries, and enhance the use of enabling technol-
ogy in 1cTs (United Nations 2018).

Although progress towards Agenda 2030' for Sustainable Develop-
ment was moving in the right direction, the outbreak of the covip-19
pandemic has reversed this trend (United Nations 2021a). As of 2019,
just over half of the world’s population was online, with a large digital di-
vide observed among regions. The United Nations (2021a) further show
that during this time, while 85 per cent of the population in Europe and
Northern America had internet access, only 20 per cent were connect-
ed in the least developed countries. Additionally, while fixed-broadband
subscriptions continued to increase, growth in subscriptions slowed to
2.7 per cent in 2020. In developed countries, there were more than 33
subscriptions per 100 inhabitants, representing a high penetration rate,
while the number in developing countries stood at 11.5 per 100 inhabit-
ants. In the least developed countries, fixed networks are almost com-
pletely absent, with only 1.3 subscriptions per 100 inhabitants. The Unit-
ed Nations (2021a) also reported that in 2018, the share of medium- and
high-technology manufacturing in total manufacturing was 49 per cent
in developed regions and 41.4 per cent in developing regions, compared
to only 8.9 per cent in the least developed countries. The roll-out of mo-
bile broadband networks slowed in 2020. Almost 85 per cent of the glob-
al population was covered by a 4G network at the end of 2020, following
a twofold increase in coverage since 2015. However, annual growth has
been slowing gradually since 2017, with the result that coverage in 2020
was only 1.3 percentage points higher than in 2019.

The covip—19 pandemic negatively affected several development in-
dicators in developing economies, with no exception in technological
development. According to the Organisation for Economic Co-opera-
tion and Development statistics (OECD n.d.), Africa’s real Gpp growth
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FIGURE 1 ICT Penetration Rates in Africa (based on data from International Telecom-
munication Union n.d.)

was —1.6% in 2020, while in 2019 the African economy grew by 3.3%. The
most affected region in Africa in 2020 was the Southern region, with
real GpP growth of —5.7%. Countries that recorded a very high nega-
tive growth are Botswana (Southern Africa), Mauritius and Seychelles
from East Africa, Libya and Tunisia in North Africa, and Cabo Verde in
West Africa. The oEcD (n.d.) report shows that gross domestic product
in Africa decreased in 41 countries in 2020, compared to 11 countries in
2009 when the global financial crisis occurred. In terms of digitalisation
progress in Africa, the International Telecommunication Union statistics
shows that Africa had the lowest subscriptions both fixed telephone and
broadband subscriptions than other 17U regions by 2021 (International
Telecommunication Union n.d.). Although Africa has a better number
of mobile-cellular telephone subscriptions and active mobile broadband
subscriptions than Arab States, the Commonwealth of Independent States
(c1s), and Europe, the subscriptions were still relatively low in 2021. Ad-
ditionally, the population covered by at least an LTE/wimMAX mobile net-
work or by a mobile cellular network at a 3G mobile network, although
greater than Asia Pacific and c1s regions, was still relatively low in 2021.
The international bandwidth in 2021 remained very small compared to
the majority of other 1TU regions. The penetration rates in Africa are
still very low in rural areas as compared to urban areas, as illustrated in
figure 1. Figure 1 also depicts that by 2020, only 15% of individuals in rural
areas were using the Internet, while 50% of the urban population were
using internet. Additionally, by 2021 only 21% of the rural population
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was covered by at least an LTE/wWiMAX mobile network, while 88% of
the urban population is covered (International Telecommunication Un-
ion n.d.). Consequently, 1CT penetration rates in rural areas of Africa
remained very low in spite of a greater number of the population being
covered by a mobile cellular network.

To achieve UN SDG 9.¢, SDG 17.6 and SDG 17.8, as well as kick-start a
new growth cycle in the aftermath of the covip-19 crisis, Africa has an
opportunity to boom its digital sector. Digitalisation is one of the most
powerful tools for implementing the 2030 Agenda for Sustainable Devel-
opment and Africas Agenda 2063. Figure 2 depicts a bivariate analysis
of average growth in GDP per capita and average individual usage of the
Internet, average fixed broadband subscriptions and average mobile cel-
lular subscriptions for the period 2000-2020. The plots show a positive
correlation between growth and all the digitalisation variables, in line
with findings from Solomon and van Klyton (2020). The correlation is
strongest between average GDP per capita and mobile broadband sub-
scriptions.

Literature Review
THEORETICAL LITERATURE

The mixed performance of neoclassical theories such as Solow’s (1956)
neoclassical growth model in explaining long-term economic growth led
to discontentment with traditional growth theory. The models predict
that economies of both developed and developing countries will eventu-
ally converge to zero economic growth if there are no external techno-
logical shocks or changes. Therefore, Solow (1956) perceived increasing
per capita gross national income (GNI) as a short-run occurrence ema-
nating from technological changes or a situation where the economy is
self-adjusting in order to reach its long-run equilibrium point. It is this
failure by the neoclassical theories to account for sustained economic
growth and ascribing it to exogenous technological shocks that led to the
emergence of the endogenous growth models (Todaro and Smith 2015).

Romer (1986; 1989), and Lucas (1990) postulated alternative growth
models known as Endogenous or New Growth models, where long-run
growth depended on intentional investment decisions as opposed to
Solow’s exogenous technological innovation. These models differ from
the neoclassical Solow Growth Model in that they account for sustained
economic growth by disregarding the assumption of diminishing re-
turns to capital and treating the accumulation of knowledge as deliberate
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FIGURE 2 Average Growth in GDP Per Capita and Average Individual Usage of Inter-
net (1u1), Fixed Broadband Subscriptions (FBs) and Mobile Cellular Sub-
scriptions (Mcs) for the Period 2000-2020 in Africa

decisions by profit-maximizing firms (Todaro and Smith 2015; Snowdon
and Vane 2005). In the endogenous growth models, technological inno-
vations by individual firms are partially excludable, which allows other
firms to imitate the technologies and benefit the larger economy, because
of these positive externalities from technological innovations. While an
individual firm’s production function is subject to diminishing returns,
the production function of the economy is subject to increasing returns
to scale owing to the positive technological spill overs (Myovella, Kar-
acuka, and Haucap 2020). In this way, the endogenous growth models
can explain the divergent long-term growth patterns among countries.
Dissimilar to the Solow model, new growth theory accounts for tech-
nological change as an endogenous outcome of public and private invest-
ments in human capital and knowledge-intensive industries. According
to Todaro and Smith (2015), the endogenous growth models emphasise
the need for public policy to be geared towards investments in human
capital formation and the stimulation of ‘foreign private investment in
knowledge-intensive industries such as computer software and tele-
communications. The effects of digitalisation on economic growth can,
therefore, be explained within the framework of the endogenous growth
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theory (Aghaei and Rezagholizadeh 2017; Myovella, Karacuka, and Hau-
cap 2020).

Defined as the ‘incorporation of data and the Internet into produc-
tion processes and products, new forms of household and government
consumption, fixed-capital formation, cross-border flows, and finance’
(International Monetary Fund 2018), digitalisation is enabled by the ad-
vent of Information and Communication Technologies (1cT). Myovella,
Karacuka, and Haucap (2020) explained that specific 1cTs, namely in-
ternet and mobile phone technologies, necessitate the creation of ‘new
products and processes, new market channels and organizational com-
plexities, along with technological advancement’ Thus, 1CT improves
allocative efficiency both in resource and goods markets, reduces pro-
duction costs, and promotes demand and investment in all sectors of
the economy. Digitalisation has, among other things, revolutionised how
businesses operate (e.g. e-commerce and electronic payments systems),
how people communicate (e.g. social media and videoconferencing) and
how governments provide services to the public (e.g. e-government por-
tals). In this way, technological changes have brought efficiencies that
have become the engines of growth for both developing and developed
countries.

EMPIRICAL REVIEW

There is a bountiful amount of research detailing the impact of digital-
isation on economic growth. The empirical efforts examining the digi-
talisation effects on growth appear to be more extensive in developing
and emerging countries in comparison to other world regions. There
is basically a consensus that digitalisation drives economic growth for
both developing and developed countries. For the sake of brevity and
relevance, we restrict our review to studies which focus on the digital
technology usage and digital technology infrastructure contribution
to growth. These studies can be conveniently divided into 3 strands of
empirical works namely: i) Studies inclusive of developing countries, ii)
Studies inclusive of developed countries, and iii) Methodology used in
these studies.

The first cluster of studies includes all reviewed studies covering devel-
oping countries with their results. In this group, we include the works of
Solomon and van Klyton (2020) on 39 African countries, distinguishing
between the impact of individual, business and government 1CT usage on
growth and showing that only individual usage, social media usage and
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government ICT have a positive impact. Batuo (2015) presents empirical
evidence on how telecommunication infrastructure is related to growth
in a panel data set covering 44 African countries and suggests that tele-
communication infrastructure contributes in a major way to economic
development of the continent. Bahrini and Qaffas (2019) evaluate the
impact of 1CcT on growth for selected countries in the Middle East and
North Africa region and Sub-Saharan region and shows that except for
fixed telephone subscriptions, other information and communication
technologies such as mobile cellular subscriptions, Internet usage, and
broadband adoption are the main drivers of growth. Traore (2014) stud-
ies the effects of telecommunications infrastructure on economic devel-
opment and growth in 33 Sub-Saharan African countries and shows that
the implementation of mobile phone technology contributes in a major
way to the economic development of the continent. Onyeji and Karner
(2008) prove that the contribution of mobile subscribers to economic
growth is positive and significant in the case of Africa and Central East
European countries. Donou-Adonsou (2019) shows some different re-
sults, where the Internet contributes to economic growth, but only in
countries with better access to education, with no strong evidence on
how mobile phones promote growth in 45 Sub Saharan African coun-
tries. Salahuddin and Gow (2016) investigate the relationship among in-
ternet use, economic growth and financial development and results indi-
cate that internet use stimulates economic growth. Sridhar and Sridhar
(2007) use 63 developing countries to examine the relationship between
telecommunications infrastructure on economic growth and find a pos-
itive impact of mobile and landline phones on national output. Shodiev,
Turayey, and Shodiyev (2021) reveal that 1cT affects GDP per capita pos-
itively and significantly in emerging countries of Central Asia. Usman
et al. (2021) investigate the effect of 1cT on economic growth in South
Asian economies and reveal that in the long run, 1CcT significantly and
positively contributed towards the economic growth of India only.

The impact of digitalisation on growth and development has also been
widely researched in relation to developed countries. This cluster of stud-
ies includes the works of Jiao and Sun (2021) on digital economy devel-
opment in China, focusing on internet development, digital literacy and
industrial efficiency improvement. The study finds that digital economic
development in China has a positive effect on urban economic growth,
and a heterogeneity effect exists between different cities. Mirgorodskaya,
Rustamova, and Grachev (2020) investigated the impact of digitalisation
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on Russias economic growth and found a strong correlation between
GDP and the digital economy development indicators. Raeskyesa and
Lukas (2019) analysed the effect of digitalisation on the economic growth
of eight ASEAN middle income countries and found that 1cT indicators
have a significant positive impact on growth; however, usage and inten-
sity of 1cT have a higher impact than access to 1cT. Toader et al. (2018)
evaluate the effect of using 1cT infrastructure on economic growth in
the EU countries. Their results indicate a positive and strong effect of
using ICT infrastructure on the EU member states’ economic growth. Ac-
cording to Pradhan et al. (2019), there are strong interlinkages between
ICT infrastructure, economic growth and venture capital in their analysis
done using 25 European countries. Shahiduzzaman and Alam (2014) in-
vestigate the role of investment in 1T on economic output and productiv-
ity in Australia. The empirical evidence points to a cointegration relation-
ship between 1CT capital and output and implies that 1cT capital Granger
causes economic output and multifactor productivity, as does non-1cT
capital. Different results were found in the case of Japan, where Ishida
(2015) estimated the relationship between 1cT and economic growth and
found that 1cT investment does not contribute to an increase in GDP.
Fernandez-Portillo, Almodévar-Gonzalez, and Hernandez-Mogollon
(2020) investigate the impact of 1cT development on economic growth
on OECD European union countries. Results suggest that progress in the
deployment and use of 1cT drives the economic growth of countries that
are within the framework of developed European countries.

In terms of economic integrations, Latif et al. (2018) investigated the
dynamic relationship between 1CT, FDI, and economic growth in BRICS
and found that 1cT positively contributes to economic growth of Brics
countries. Aghaei and Rezagholizadeh (2017) examine the impact of 1cT
on economic growth among the Organization of Islamic Conference
members and reveals that there is a significant impact of investments
in 1cT on economic growth in the countries considered. By distinguish-
ing several stages or domains of the digitalisation process, Evangelista,
Guerrieri, and Meliciani (2014) evaluated the economic impact of digi-
tal technologies in Europe. The findings demonstrated that the usage of
ICT, particularly digital empowerment, has a major economic impact,
notably on employment and the labour-market involvement of ‘disad-
vantaged’ groups. They found that digitisation has the potential to boost
productivity and employment development, and that inclusive policies

Managing Global Transitions



Does Digitalisation Increase Economic Growth? 211

may help close the gap between the most advantaged and disadvantaged
portions of the population.

Another interesting group of studies compares the most and the least
developed countries to measure which group benefits the most from
digitalisation. The results in this group of studies show mixed direction.
Myovella, Karacuka, and Haucap (2020) compare the most and the least
developed countries to measure the effects of digitalisation on econom-
ic growth using 41 ssA and 33 OECD countries. Their results show that
digitalisation makes a positive contribution to economic growth in both
groups of countries. Majeed and Ayub (2018) use 149 countries to analyse
the impact of 1cT indicators on economic growth at both global and re-
gional levels. This analysis involves developed, emerging, and developing
countries and reveals that emerging and developing countries are gain-
ing more from 1CT than developed countries, validating the argument
that these economies are ‘leapfrogging’ through 1cT. Niebel (2018) anal-
yses the impact of ICT on economic growth in developing, emerging, and
developed countries; however, the study found no statistical evidence
that developing and emerging countries are gaining more from 1CcT than
developed economies. Appiah-Otoo and Song (2021) employ a panel of
123 countries, including high-income countries or middle-income and
low-income countries. Their results show that 1cT increases economic
growth in both countries. Additionally, poor countries tend to benefit
more than rich countries from the 1cT revolution. Albiman and Sulong
(2017) examine both linear and nonlinear impacts of 1cT on economic
growth for lower middle income, lower income, and upper income cat-
egories within the ssa region. Results show that lower-middle-income
countries have more first-mover advantages when it comes to absorbing
benefits from 1cT compared to lower-income and upper-income cate-
gories. Additionally, the impact of fixed telephone lines are higher com-
pared to mobile phone lines even though the positive impact of the mo-
bile phone is more robust for each income category compared to other
technologies.

In further summarising the empirical literature, we can look at estima-
tion techniques to show the trend in development of econometrics tech-
niques used. The econometric techniques used extensively as a method
of estimation are the Generalized Method of Moments (GMM), pooled
oLs, fixed effects, random effects and ARDL (Bounds test and the pmMG/
ARDL Models). Jiao and Sun (2021), Bahrini and Qaffas (2019), Traore
(2014), Donou-Adonsou (2019), Solomon and van Klyton (2020), Myo-
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vella, Karacuka, and Haucap (2020), and Nasab and Aghaei (2009) em-
ployed the MM estimator, while Elding and Morris (2018), Raeskyesa
and Lukas (2019), Batuo (2015), Onyeji and Karner (2008), Toader et al.
(2018), Niebel (2018), and Aghaei and Rezagholizadeh (2017) employed
panel data regression analysis using either one or a combination of the
Pooled oLs, Fixed and Random effects. Another widely used technique
is the ARDL Model and the PMG/ARDL Model. These models are used in
the works of Salahuddin, Alam, and Ozturk (2016), Salahuddin and Gow
(2016), Shahiduzzaman and Alam (2014), Ishida (2015), Albiman and Su-
long (2017), and Usman et al. (2021). The oLs and vEcM have been used,
but not more often. Latif et al. (2018) and Shodiev, Turayey, and Shodiyev
(2021) employ the oLs, while Fernandez-Portillo, Almodévar-Gonzalez,
and Hernandez-Mogollén (2020) employ the Partial Least Squares (PLS)
analysis. The vEcm was employed in the works of Pradhan et al. (2019)
and Saidi and Mongi (2018).

Notably, there is a consensus that 1CT usage and infrastructure devel-
opment have a significant impact on the growth of both developing and
developed countries. However, studies focusing on African economies
present some challenges in terms of data collection and availability. Ad-
ditionally, despite investment efforts, African countries have faltered in
reaping the expected economic prosperity associated with digitalisation
because of a persistent digital divide, including digital skills shortages
and deficits in 1cT infrastructure. This has resulted in Internet inequality
(Online inequalities) in Africa, creating major challenges and, hence, the
motive to investigate the impact of digitalisation on African countries.

This research contributes to the literature by being the first study to
explore the dynamics between economic growth and digitalisation in the
SADC region. Existing studies on this subject look at Sub-Saharan Africa
as whole or at developing countries without a specific focus on the sapc
region. The saDc region is an important bloc because it represents re-
gional integration in the Southern part of Africa. The main objective of
the sapc grouping is to ‘Achieve development and economic growth,
alleviate poverty, enhance the standard and quality of life of the people of
Southern Africa and support the socially disadvantaged through region-
al integration’ (Southern African Development Community 1992). This
objective seeks to address the chronic socio-economic problems which
are common in other regions of the African continent. In its Vision
2050, SADC aims ‘to have efficient and effective, technologically-driv-
en cross-border infrastructure services and networks to support and
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facilitate deeper regional integration’ (Southern African Development
Community 2020, 6). Therefore, it is important to measure the extent to
which the region has managed to exploit advancements in technology to
achieve its key objectives, and this is what this study seeks to ascertain.

Estimation Method and Model Specification

To model the impact of digitalisation on economic growth in the sapc region,
we begin with a Cobb-Douglas production function for country i and time.

Y. = ALy KDy e W

where Y'is output, L is labour (i.e. total employment), K is physical capi-
tal stock, D level of digitalisation and A is a country-specific multiplica-
tive constant that could denote country-specific technological capabili-
ty. The f coefficients denote the factor share of the corresponding factor
inputs, and p is a country-specific efficiency parameter. Taking natural
logs and first differencing gives:

AIHYU:BIAZHL,-,+82AZHK”+B;AlnDit+Ap.~t (2)

where AlnY, AL, AK and AD refer to growth in output, labour, physi-
cal capital, and level of digitalisation, respectively. The parameters f3;, 3,
and f; denote output elasticities with respect to the corresponding fac-
tor inputs. In line with the endogenous growth model, we do not impose
constant returns to scale. Following the approach of Lokshin, Belderbos,
and Carree (2008), we assume that the country-specific efficiency pa-
rameter (Ap;) is a function of past productivity (Y},_,), to allow for con-
ditional convergence among countries (Barro 1991; Bond, Hoeffler, and
Temple 2001); that is, the hypothesis that poorer countries grow faster
than richer ones, conditional on other variables in the model. For exam-
ple, Murthy and Ukpolo (1999) and Asongu and Odhiambo (2020) find
strong evidence of conditional convergence in African countries.

Apit = CZ1IYZYH+6;: (3)

The error term in equation (3) (e;;) consists of a country-specific fixed
effect, 0;, that measures unobserved permanent differences in output
across countries, a time-specific effect (7t) that captures disembodied
technical change (Lokshin, Belderbos, and Carree 2008), and an idio-
syncratic error term (u;,).
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ei=0;+Tt+ Uy (4)

The level of digitalisation (D) can be approximated by usage
and access (Cardona, Kretschmer, and Strobel 2013). Therefore,
the usage aspect of the level of digitalisation will be proxied by
IUI (individual using the Internet as percentage of the population)
while the access aspect will be proxied by FBS (fixed broadband
subscriptions per 100) and (Mobile-cellular subscriptions per 100
inhabitants) for each sapc country. Based on the existing theoret-
ical and empirical bases of modelling the impact of digitalisation
on economic growth reviewed, we specify a simple Cobb-Douglas
production in the following specification:

AY,’[ = Bo + BlAlnLit + ,BzAan,'f + B3AIHIUI”
+ ,&AlnFBS” + BsAlnMCSn + BeAlnPOGn
+ B, AInTO;: + B Z: + u (5)

where Z; are unobserved time invariant heterogeneities across the coun-
tries i=1, 2,....14.

The aim is to estimate output elasticities in equation (5) with respect to
the corresponding explanatory variables holding constant Z;. The base-
line specification given in this study is a fixed effect (FE) panel regression
model controlling for unmeasured cross country differences. In addi-
tion, we use the Pooled oLs (poLs) and Random Effect model.

Among other variables, labour, gross capital formation and other var-
iables are anticipated to be endogenous for two salient reasons: omitted
variable bias and reverse causality. As a method to reinforce our estima-
tions from equation (5), an approach that has been widely employed to
avoid the problems associated with simultaneity is to replace a suspected
variable with its lagged values. Examples of studies employing this ap-
proach include the works of Buch, Koch, and Koetter (2013), Cornett
et al. (2007), Vergara (2010), Hayo, Kutan, and Neuenkirch (2010) and
Clemens et al. (2012). As a result, we lagged all explanatory variables
by one year. Since after diagnostic the FE model proved to be the most
appropriate model, equation (6) is a representation of the Fixed Effects
model, letting @ = B0+ [+Z: to obtain:

AI”Y,‘[Z BlAlnLifJ+,6)2Aani[,1+B3AlnIUL[,1
+B4AIHFBS;'1—1+BsAlnMCSn—1+85AlnPOGn,1
+B7AIHTOH—1+83AIHINF,‘Ll+ai + Ui (6)
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with i=1,...14 and t=2000 ,... 2020, t—1 is lag of one year. The «; are
country-specific intercepts that capture heterogeneities across countries.

Estimating the FE model with regressors, taking averages on both
sides of equation 4 we obtain:

%iln Y. = Bl%ilan + Bz%iann»l
+ B> InIUL + Bu7 Y InFBS,
+ B;%i In MCS,.., + Bs%ilnX“.l

1< 1<
+7;a,- +7;ﬂ., )

DATA AND DESCRIPTIVE STATISTICS

We estimate equation (7) for a sample of 14 SADC countries from 2000
to 2020. The study used this period because of data availability on all
the variables in the study, and although employing an unbalanced panel
data, the number of observations is more than 225 in all variables, which
is enough to perform regression analysis. Due to data unavailability,
Seychelles and Malawi are removed from the sample. Table 1 summaris-
es the list of variables and the respective descriptions.

Table 2 shows the within and between summary statistics. The de-
scriptive statistics of the panel data for sADC countries shows that the
overall mean GDP per capita was about Us$ 2595.26, which fluctuated
between $294.65 and $10643.77 over the period.

Trade liberalisation is improving in the sApc region as shown by a
high degree of trade openness with an overall mean of 78.60%. The de-
gree of trade openness has not been stable over the period, as indicated
by a high standard deviation of 32.41%. The minimum trade openness
was 23.98%, recorded in Tanzania in 2000, showing lower trade densi-
ty in that country, while Eswatini recorded the highest trade density of
175.80% in 2002. In terms of technological diffusion, mobile cellular sub-
scriptions reached an average of 53%, with Comoros having recorded zero
subscriptions between the periods 2000-2003 and South Africa having
recorded the highest subscriptions of 165% in 2019. The overall mean for
the fixed broadband subscriptions was very low over the period, show-
ing lower diffusion of these subscriptions in the region. SADC countries
are still struggling when it comes to fixed broadband subscriptions with

Volume 22 - Number 3 - 2024



216 Simbarashe Mhaka and Lovemore Taonezvi

TABLE 1 Description of Variables

Variable Short Description Source

AlInY; Growth in GDP per capita (constant 2015 Us$) World Bank (2022a)

AInL; Growth in Employment to population ratio, World Bank (2022a)
15+, total (%)

AInK;, Growth in Gross capital formation (% of Gpp) World Bank (2022a)

AInlIUIL, Growth in Individuals using the Internet World Bank (2022a)
(% of population)

AInFBS;, Growth in Fixed broadband subscriptions World Bank (2022a)
(per 100 people)

AInPOG;;  Growth in Population growth (annual %) World Bank (2022a)

AInTO;, Growth in Trade (% of GDP) World Bank (2022a)

AInMCS;;  Growth in Mobile-cellular subscriptions oEcD (n.d.)

per 100 inhabitants

countries like brc, Comoros, Lesotho and Zambia having recorded no
subscriptions in some parts of the years and the highest subscriptions
recorded in Mauritius in 2020. South Africa is the technological giant of
the saDcC region since it recorded the maximum percentage of individu-
als using the Internet, reaching 70% in 2020, while the DRcC recorded the
lowest of 0.01% in 2000 and 2001.

PRE-ESTIMATION DIAGNOSTIC TESTS

Before estimating the model specified in Equation (7), some pre-estima-
tion diagnostics must be carried out, namely, unit root and correlation
tests. The results of these tests are presented in tables 3, 4 and 5. Two
types of unit root tests were conducted, that is, Im-Pesaran-Shin unit-
root test and Fisher-type unit-root test, to confirm stationarity, since
these tests accept unbalanced panel data.

Results for unit root tests show that all the variables are stationary in
levels (I (o)) except laglnL, laginK and laginTO, which are stationary af-
ter first differencing, becoming I(1) variables and represented as dlaginL,
dlaglnK and dlaginTO.

A check for multicollinearity among the variables was conducted by
computing the correlation matrix and variance inflation factors as shown
in table 4 and table 5, respectively. The values on the correlation matrix
are very low, indicating that variables are not highly correlated.

This is further supported by the virs check for multicollinearity,
which looks fine since it is less than 5 using the strict/conservative rule
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TABLE 2 Within and Between Descriptive Statistics
Variable Mean  Std. Dev. Min Max Observations
Y overall 2595.26 2403.96 294.65 10643.77 N=294

between 2422.74 419.62  7840.12 n=14

within 556.81 289.11  5398.91 T=21
L overall 60.41 16.86 35.78 86.03 N=294

between 17.38 38.48 83.94 n=14

within 1.71 55.66 65.01 T=21
K overall 22.89 9.46 1.53 53.99 N=274

between 8.06 8.97 35.96 n=14

within 5.67 6.83 4249 T bar=19.5714
IUI overall 12.54 15.94 0.01 70.00 N=286

between 9.55 2.79 32.15 n=14

within 12.97 —12.33 55.57 T=20.4286
FBS overall 1.38 3.77 0.00 25.41 N=225

between 2.66 0.01 10.26 n=14

within 2.57 -8.85 16.54 T bar=16.0714
POG overall 1.98 1.07 -0.62 3.71 N=294

between 1.08 0.28 3.47 n=14

within 0.26 1.09 2.67 T=21
TO overall 78.60 32.41 23.98 175.80 N=286

between 30.58 37.63 145.88 n=14

within 16.22 35.77 143.04 T  bar=20.4286
MCS overall 53.34 45.56 0.00 165.60 N=293

between 27.81 23.11 102.89 n=14

within 36.78 —32.78 117.57 T  bar=20.9286
TABLE 3 Panel Unit Root Test

Unit root test results in levels ~ Unit root test results after first difference

Variable Im-Pesaran-Shin Fisher-type ~ Im-Pesaran-Shin Fisher-type
lagIny —2.16%%* 4.34%* - -
laglnr -0.98 —2.01 —1.11%F 5.840F*
laglnk —-0.81 0.21 —7.40%%% 25.69*%*
laglntut —1.67*% 5.310%* -- --
laglnrBs —3.13 20.35%%* -- --
laglnrog —2.47* 20.874%* -- --
laglnTo —-0.68 0.34 —6.94%%* 23.18%%*
laglnmcs —6.811%* 64.77°%* -- --

NOTE

*, ** and *** means statistically significant at 10%, 5% and 1% level, respectively.

of thumb that an individual viF greater than 5 indicates the presence of
severe collinearity.

A value between 1and 5 indicates moderate correlation between a given
explanatory variable and other explanatory variables in the model, but this
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TABLE 4 Correlation Matrix

dlaglnL.  dlaglnk  laglniu1  laglnFBs laglnpoG dlaglnto laglnmcs
dlaginL 1.0000

dlaginK 0.0675 1.0000

laginIUI —-0.1183 —0.0756 1.0000

laginFBS ~ —0.0733  —0.0764 0.7909 1.0000

lagilnPOG  —0.0084 0.0638 —0.3040 —0.3763 1.0000

dlaginTO 0.0456 0.1242  —0.1315 —0.1292 0.0775 1.0000
laglnMCS  —0.0700 —0.0044 0.8039 0.7248 —0.1257 —0.1222 1.0000

TABLE 5 Variance Inflation Factors

Variable VIE 1/VIF
laglnu1u 3.99 0.250673
Laglnmcs 3.31 0.301995
laglnFBs 3.13 0.319613
laglnpoc 1.27 0.786321
dlaglnto 1.04 0.965137
dlaglnk 1.03 0.966328
dlaginL 1.02 0.976961
Mean VIF 2.11

is often not severe enough to require attention. Therefore, it can be con-
cluded that the variables included in this study’s model are not correlated.

Results and Discussion

Three panel regression models, the Pooled oLs (PoLs), random effects
(re) and fixed effects (FE) were estimated to explore the relationship
between digitalisation and economic growth in the saApc region.

The Breusch and Pagan Lagrangian Multiplier test (the chibar2) is
extremely significant, showing that the RE model is better than poLs.
Comparison of the consistent fixed-effects model with the random-ef-
fects model using the Hausman specification test, rejects the random ef-
fect estimator in favour of the fixed effect estimator at the 1% significance
level. Therefore, the most appropriate model for this study is the FE panel
regression model. With respect to model diagnostics, the variables in this
model are normally distributed, as shown by the lack of significance in
the Skewness/Kurtosis tests for Normality. The Pesaran’s test confirms no
cross-sectional dependence, while the Wooldridge test shows no auto-
correlation. These diagnostic tests supports that our results are efficient,
consistent and unbiased. The results of this model are the focus of this
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study’s analysis of the relationship between digitalisation and economic
growth in sapc.

The model estimation results show that all the digitalisation variables
in the model laglnIUI, laginFBS and laglnMCS have the expected positive
signs and are highly statistically significant at either the 1% or 5% signifi-
cance level. Therefore, it can be said that the three digitalisation variables
Individual Internet Usage (laglnIUI), Fixed Broadband Subscriptions
(laginFBS) and Mobile Cellular Subscriptions (laginMCS) have a strong
positive impact on economic growth in sApc countries. All the control
variables included in the model besides DlaginTO, namely DlaginL and
laglnPOG, have a statistically significant impact on economic growth in
SADC countries at the 1% significance level. Of these three significant
variables, only DlaginTO bears the expected positive sign.

In line with international trade theory, increasing trade liberalisation
in the sapc region, which was the mean calculated to be 78.6%, seems
to be paying off as reflected by the positive significant impact of the trade
openness (DlaglnTO) variable on growth in the region. Counterintuitive-
ly, the labour variable (DlaginL) has a highly significant negative effect on
growth in the sADC region, which can be attributed to a poorly skilled
labour force coupled with low labour productivity within the region
(World Bank 2022c). The capital variable (DlaglnK) also has a negative
but insignificant impact on growth in the region. This could be owing to
the low intensity of technology in the capital investments carried out in
the region (Apulu and Ige 2011). Population growth has a negative influ-
ence on growth in the saDc area, contradicting findings from studies
such as Peter and Bakari (2019), who investigated the impact of popula-
tion expansion on African nations’ economic growth from 1980 to 2015
using a panel data technique, and found the relationship to be positive.
However, results from this study corroborate results from studies done
in Uganda (Klasen and Lawson 2007) and Nigeria (Ukpolo 2002). The
negative impact of population increase on economic growth is owing to
the fact that children and young people aged 15 to 29 make up the ma-
jority of the population in Sub-Saharan Africa, which houses the sapc
region (Bello-Schiinemann 2017). A young population imposes a variety
of economic burdens and risks, including large public expenditures on
public health, education, and basic services; high unemployment and
poverty rates; and a high risk of social instability (Bello-Schiinemann
2017).
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The coeflicient value of the usage variable (laginIUI) is o0.17, which
means that a one percent increase in the number of individuals using
the Internet generates an increase in GDP per capita of 0.17% in the saDC
region. This result, showing a positive effect of individual internet usage
on growth, corroborates results from studies by scholars such as Solo-
mon and van Klyton (2020), Bahrini and Qaffas (2019) and Albiman
and Sulong (2017), who also evaluated the impact of internet usage on
growth in the African countries. Access to 1CT technology as measured
by the laglnFBS and lagln MCS variables have coefficients of 0.11 and 0.12,
respectively. This means that a one percent increase in fixed broadband
subscriptions and in mobile cellular subscriptions leads to a 0.11% and
0.12% increase in GDP per capita in the SADC region, respectively. Onye-
ji and Karner (2008) and Sridhar and Sridhar (2007) found similar re-
sults in their study on developing countries and Central East European
countries, respectively. However, Donou-Adonsou (2019) could not find
strong evidence on how mobile phone subscriptions promote growth in
45 Sub Saharan African countries.

The above results demonstrate that access to and usage of 1cTs have
generated a wide array of opportunities for economic growth, improved
health, better service delivery, learning through distance education, and
social and cultural advances’ (World Bank 2022b) in the sapc region.
Using technological devices such as smartphones and tablets, individuals
can access the Internet and process a lot of information for use in learn-
ing, communication, business, and health. Access to and usage of digital
technology may promote economic development by impacting both the
supply and demand sides of an economy. For example, digital connection
may have a direct impact on the productivity of enterprises, workers, and
other inputs in the manufacturing process (Hjort and Poulsen 2019). On
the demand side, an internet connection may affect the ability of sellers
and buyers to access marketplaces, as well as the availability and quality of
information on the items and services being sold (Donou-Adonsou 2019).

Although the access variables were significant in this study, developing
countries like those in the saDc region are confronted with challenges
which inhibit them from full utilisation of the Fourth Industrial Rev-
olution (41R) technologies, as shown by statistics released by Interna-
tional Telecommunication Union (n.d.). African countries are still bat-
tling low access rates to digital technologies like the Internet due to the
high costs, which makes technology unaffordable for greater sections of
the population, especially the poverty-stricken living in the rural areas
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(International Telecommunication Union n.d.). Furthermore, data from
the World Bank also showed that least developed countries like the ones
in the saDc region only had 20% of their populations accessing the In-
ternet, while in Europe and other developed regions the rate was about
85%.

Although the covip-19 pandemic was largely disruptive, the UN’s
Sustainable Development Goals Report of 2022 spotlighted the impor-
tance of industrialisation, technological innovation, and resilient infra-
structure in helping nations to achieve the 2030 Agenda (United Nations
2022). The report demonstrated that countries with a diversified indus-
trial sector and strong infrastructure such as transport, internet connec-
tivity and utility services experienced less economic misfortune during
the pandemic and are recovering faster than those countries which are
less diversified and less digitalised. Considering that usage of the Inter-
net has a positive effect on growth in sabpc, there is a need to leverage
on technological advancements of the 21% century and further increase
the impact of usage on economic growth and development. The access
aspect can be improved through intensive investments in infrastructure,
with respect to power and telecommunication technologies, especially
in the rural areas of sapC countries. Due to their mobility, ease of use,
adaptable deployment, and comparatively low and decreasing rollout
costs, wireless technologies can be exploited to reach the rural populace
(World Bank 2022b), and the resulting increase in access and usage of
digital technologies (thus a reduction in online inequalities) will further
accelerate economic development in saDcC.

Conclusions and Implications

The saDc region, like the rest of Africa, has witnessed a revolution in
1cT technology as seen by growing numbers of people who are able
to access and use the Internet and the growth in the number of both
fixed broadband and mobile subscriptions. The outbreak of the cov-
1D-19 pandemic has intensified the use of internet and other technolo-
gies. However, there is a glaring lack of empirical research investigating
the effect of digitalisation on the economic growth of sApc countries.
This research paper fills that gap by using available data from 14 sapc
countries from 2000 to 2020 to examine the impact of digitalisation on
economic growth. Results from the Fixed Effects Model showed that the
usage and access aspects of technology both have a significant positive
impact on growth. Specifically, the variables individuals using the In-
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ternet (lagInIUI), fixed broadband subscriptions (laglnFBS), and mobile
cellular subscriptions (laglnMCS) have a positive effect on the economic
growth of the saDpc region.

Given the significant positive impact of digitalisation in the saDpc re-
gion revealed in this study, the growth effects of digitalisation can be
maximised by ensuring that the labour force is adequately skilled through
education and a regulatory environment that facilitates digital innova-
tions. The relevant skills are necessary to meet the changing technical
needs. Governments in SADC need to embark on programmes that are
aimed at increasing access to and usage of the Internet by their people.
There is a greater need for advancement in the use of digital technologies
and improvement in the technical abilities of saDC countries through
implementation of prudent science, technology, and innovation policies
to promote the realisation of SDG 9 and sDG 17 in the saDc region. Fa-
vourable innovation policies are paramount to attract private sector in-
vestments, considering that government expenditure alone is insufficient
to provide the necessary 41r-friendly infrastructure which stimulates
growth. Policies that liberalise the telecommunications and innovation
market, attract private sector investments and encourage competition
will reduce costs for investors while improving the quality, access, and
usage of digital technologies in the sapc economies.

This way, the sapc region stands to reap the benefits of digitalisation
because rapid developments of the Internet, icTs and mobile technolo-
gies have become the new engines of economic growth and development.
The technological advancements are accelerating globalisation and pro-
moting efficiency, transparency, and effectiveness in both the private and
public sector, and the sapc region should not lag.

Future studies on the digitalisation-economic growth nexus in
saDpc should explore the transmission mechanism of digitalisation on
economic growth, exploring the role of variables such as 1cT policies,
infrastructural development, and investments in research and develop-
ment (R&D). Such research will further provide useful information that
can be incorporated in policy making regarding digitalisation and will
increase the ability of saDc to exploit the benefits of digitalisation.

Notes
1 The 2030 Agenda for Sustainable Development, adopted by all United
Nations Member States in 2015, provides a shared blueprint for peace

and prosperity for people and the planet, now and into the future.
At its heart are the 17 Sustainable Development Goals (sDGs), which
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are an urgent call for action by all countries-developed and develop-
ing-in a global partnership. They recognise that ending poverty and
other deprivations must go hand-in-hand with strategies that improve
health and education, reduce inequality, and spur economic growth -
all while tackling climate change and working to preserve our oceans
and forests.

2 The time period selected and members of sapc included in this inves-
tigation depends on data availability. Having mentioned this, the final
sample used resulted in the number of countries (N) being less than
time period (T). Therefore, in such models, the pooled ordinary least
squares (poLs), Random Effect (Re) and Fixed Effects (FE) estimators
would be more appropriate than any other estimators.

References

Aghaei, M., and M. Rezagholizadeh. 2017. “The Impact of Information and
Communication Technology (1cT) on Economic Growth in the o1c
Countries. Economic and Environmental Studies 17 (2): 257-78.

Albiman, M. M., and Z. Sulong, 2017. “The Linear and Non-Linear Impacts
of 1cT on Economic Growth, of Disaggregate Income Groups within
ssA Region’ Telecommunications Policy 41 (7): 555-72.

Apuluy, I, and E. Ige. 2011. ‘Are Nigeria smes Effectively Utilizing 1cT?’
International Journal of Business and Management 6 (6): 207-14.

Appiah-Otoo, I., and N. Song. 2021. “The Impact of 1cT on Economic
Growth: Comparing Rich and Poor Countries. Telecommunications
Policy 45 (2): 102082.

Arsi¢, M. 2020. Tmpact of Digitalisation on Economic Growth, Productivity
and Employment. Economic Themes 58 (4): 431-57.

Asongu, A. S., and N. M. Odhiambo. 2020. ‘Finance, Governance and
Inclusive Education in Sub-Saharan Africa’ Working Paper 37, African
Governance and Development Institute.

Bahrini, R., and A. A. Qaffas. 2019. Tmpact of Information and
Communication Technology on Economic Growth: Evidence from
Developing Countries. Economies 7 (1): 21.

Barro, R. 1991. ‘Economic Growth in a Cross Section of Countries’
Quarterly Journal of Economics 106 (2): 407-43.

Batuo, M. E. 2015. “The Role of Telecommunications Infrastructure in the
Regional Economic Growth of Africa’ Journal of Developing Areas 49
(1): 313-30.

Bello-Schiinemann, J. 2017. ‘African Governments Aren’t Investing Enough
in One of Their Greatest Assets: A Young Population. Institute for
Security Students, 15 May 2017. https://issafrica.org/iss-today/africas
-population-boom-burden-or-opportunity.

Managing Global Transitions


https://issafrica.org/iss-today/africas-population-boom-burden-or-opportunity
https://issafrica.org/iss-today/africas-population-boom-burden-or-opportunity

Does Digitalisation Increase Economic Growth? 225

Bond, S., A. Hoefller, and J. Temple. 2001. ‘MM Estimation of Empirical
Growth Models’ Economics Papers W21, Economics Group, Nuftield
College, University of Oxford.

Buch, C. M., C. T. Koch, and M. Koetter. 2013. ‘Do Banks Benefit from
Internationalization? Revisiting the Market Power-Risk Nexus. Review
of Finance 17 (4): 1401-35.

Cardona, M., T. Kretschmer, and T. Strobel. 2013. ‘IcT and Productivity:
Conclusions from the Empirical Literature. Information Economics
and Policy 25 (3): 109-25.

Clemens, M. A,, S. Radelet, R. R. Bhavnani, and S. Bazzi. 2012. ‘Counting
Chickens When They Hatch: Timing and the Effects of Aid on Growth’
Economic Journal 122 (561): 590-617.

Cornett, M. M., A. J. Marcus, A. Saunders, and H. Tehranian. 2007.
“The Impact of Institutional Ownership on Corporate Operating
Performance’ Journal of Banking and Finance 31 (6): 1771-94.

Donou-Adonsou, E. 2019. ‘Technology, Education, and Economic Growth
in Sub-Saharan Africa’ Telecommunications Policy 43 (4): 353-60.

Duarte, C. 2021. ‘Africa Goes Digital’ Finance and Development. https://
www.imf.org/en/Publications/fandd/issues/2021/03/africas-digital
-future-after-COVID19-duarte.

Ekekwe, N. 2011. ‘Nanotechnology and Microelectronics: The Science,
Trends and Global Diffusion. International Journal of Nanotechnology
and Molecular Computation 3 (4). https://doi.org/10.4018/ijnmc
.2013100101.

Elding, C., and R. Morris. 2018. ‘Digitalisation and Its Impact on the
Economy: Insights from a Survey of Large Companies. Economic
Bulletin 7. https://www.ecb.europa.eu/press/economic-bulletin/focus
/2018/html/ecb.ebbox201807_04.en.html.

Evangelista, R., P. Guerrieri, and V. Meliciani, 2014. “The Economic Impact
of Digital Technologies in Europe’ Economics of Innovation and New
Technology 23 (8): 802-24.

Fernandez-Portillo, A., M. Almodédvar-Gonzalez, and R. Herndndez-
Mogollén. 2020. ‘Impact of 1cT Development on Economic Growth:
A Study of oecp European Union Countries! Technology in
Society 63:101420.

Hagberg, J., M. Sundstrom, and N. Egels-Zandén. 2016. “The Digitalization
of Retailing: An Exploratory Framework’ International Journal of
Retail and Distribution Management 44 (7): 694-712.

Hayo, B., M. K. Kutan, and M. Neuenkirch. 2010. “The Impact of U.S.
Central Bank Communication on European and Pacific Equity
Markets. Economics Letters 108 (2): 172-74.

Hjort, J., and J. Poulsen. 2019. “The Arrival of Fast Internet and Employment
in Africa’ American Economic Review 109 (3): 1032-79.

Volume 22 - Number 3 - 2024


https://www.imf.org/en/Publications/fandd/issues/2021/03/africas-digital-future-after-COVID19-duarte
https://www.imf.org/en/Publications/fandd/issues/2021/03/africas-digital-future-after-COVID19-duarte
https://www.imf.org/en/Publications/fandd/issues/2021/03/africas-digital-future-after-COVID19-duarte
https://doi.org/10.4018/ijnmc.2013100101
https://doi.org/10.4018/ijnmc.2013100101
https://www.ecb.europa.eu/press/economic-bulletin/focus/2018/html/ecb.ebbox201807_04.en.html
https://www.ecb.europa.eu/press/economic-bulletin/focus/2018/html/ecb.ebbox201807_04.en.html

226 Simbarashe Mhaka and Lovemore Taonezvi

International Monetary Fund. 2018. Measuring the Digital Economy.
Washington, pc: International Monetary Fund.

Ishida, H. 2015. “The Effect of 1cT Development on Economic Growth
and Energy Consumption in Japan. Telematics and Informatics 32 (1):
79-88.

International Telecommunication Union. 2021. ‘Statistics. https://www
Jdtu.int/en/ITU-D/Statistics/Pages/stat/default.aspx.

Jiao, S., and Q. Sun. 2021. ‘Digital Economic Development and Its Impact
on Economic Growth in China: Research Based on the Perspective of
Sustainability’ Sustainability 13 (18): 10245.

Klasen, S., and D. Lawson. 2007. “The Impact of Population Growth on
Economic Growth and Poverty Reduction in Uganda. Departmental
Discussion Papers 133, University of Goettingen.

Latif, Z., S. Latif, L. Ximei, Z. H. Pathan, S. Salam, and Z. Jiangiu. 2018.
“The Dynamics of 1cT, Foreign Direct Investment, Globalization and
Economic Growth: Panel Estimation Robust to Heterogeneity and
Cross-Sectional Dependence’ Telematics and Informatics 35 (2): 318—
28.

Lokshin, B., R. Belderbos, and M. Carree. 2008. “The Productivity Effects
of Internal and External R&D: Evidence from a Dynamic Panel Data
Model? Oxford Bulletin of Economics and Statistics 70 (3): 399-413.

Lucas, R. 1990. ‘Why Doesn’t Capital Flow from Rich to Poor Countries?’
American Economic Review 80 (2): 92—6.

Majeed, M. T., and T. Ayub. 2018. ‘Information and Communication Tech-
nology (1cT) and Economic Growth Nexus: A Comparative Global
Analysis! Pakistan Journal of Commerce and Social Sciences 12 (2):
443-76.

Mirgorodskaya, M. G., I. T. Rustamova, and S. S. Grachev. 2020. ‘Digi-
talization of Economy as the Economic Growth and Unemployment
Risk Decrease Factor! In Proceedings of the 2nd International Scientific
and Practical Conference ‘Modern Management Trends and the Digital
Economy: From Regional Development to Global Economic Growth’,
edited by A. D. Nazarov, 661-66. Paris: Atlantis.

Murthy, M., and V. Ukpolo. 1999. ‘A Test of the Conditional Convergence
Hypothesis: Econometric Evidence from African Countries. Econorm-
ics Letters 65 (2): 249-53.

Myovella, G., M. Karacuka, and J. Haucap. 2020. ‘Digitalization and Eco-
nomic Growth: A Comparative Analysis of Sub-Saharan Africa and
okecD Economies. Telecommunications Policy 44 (2): 101856.

Nasab, E. H., and M. Aghaei. 2009. ‘“The Effect of 1cT on Economic
Growth: Further Evidence. International Bulletin of Business Admin-
istration 5 (2): 46—56.

Niebel, T. 2018. ‘1cT and Economic Growth: Comparing Developing,
Emerging and Developed Countries. World Development 104:197-211.

Managing Global Transitions


https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx
https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx
https://ideas.repec.org/s/got/vwldps.html
https://ideas.repec.org/s/got/vwldps.html

Does Digitalisation Increase Economic Growth? 227

0oEcD (Organisation for Economic Co-Operation and Development). n.d.
https://stats.oecd.org/.

Onyeji, R., and J. Karner. 2008. Telecom Private Investment and Eco-
nomic Growth: The Case of African and Central and East European
Countries. Bachelor thesis, Jonkoping University. https://hj.diva
-portal.org/smash/get/diva2:3602/FULLTEXTo1pdf.

Osabuohien, E. S., and U. R. Efobi. 2012. “Technology Diffusion and Eco-
nomic Progress in Africa: Challenges and Opportunities’ In Disruptive
Technologies, Innovation and Global Redesign: Emerging Implications,
edited by N. Ekekwe and N. Islam, 425-440. Hershey, PA: IGI Global.

Peter, A., and 1. H. Bakari. 2019. Tmpact of Population Growth on Eco-
nomic Growth in Africa: A Dynamic Panel Data Approach (1980-
2015). Pakistan Journal of Humanities and Social Sciences 6 (4): 412-27.

Pradhan, R. P, M. B. Arvin, M. Nair, S. E. Bennett, and S. Bahmani. 2019.
‘Short-Term and Long-Term Dynamics of Venture Capital and Eco-
nomic Growth in a Digital Economy: A Study of European Coun-
tries’ Technology in Society 57:125-34.

Raeskyesa, D. G. S., and E. N. Lukas. 2019. ‘Does Digitalization Increase
Economic Growth? Evidence from ASEAN8 Countries! Journal
Ekonomi Indonesia 8 (2): 267-78.

Romer, P. 1986. ‘Increasing Returns and Long Run Growth. Journal of Po-
litical Economy 94 (5): 1002-37.

.1989. ‘Capital Accumulation in the Theory of Long-Run Growth. In
Modern Business Cycle Theory, edited by R. J. Barro, 51-127. Cambridge:
Harvard University Press.

Southern African Development Community. 1992. Declaration and
Treaty of the Southern African Development Community. Windhoek:
Southern African Development Community. https://www.sadc.int
/sites/default/files/2021-11/Declaration__Treaty_of SADC_o.pdf

. 2020. Southern African Development Community (sapc) Vision
2050. Gaborone: Southern African Development Community.

Saidi, K., and C. Mongi. 2018. ‘“The Effect of Education, R&D and ICT on
Economic Growth in High Income Countries’ Economics Bulletin 38
(2): 810-25.

Salahuddin, M., and J. Gow. 2016. “The Effects of Internet Usage, Financial
Development and Trade Openness on Economic Growth in South
Africa: A Time Series Analysis. Telematics and Informatics 33 (4):
1141-54.

Salahuddin, M., K. Alam, and I. Ozturk. 2016. “The Effects of Internet
Usage and Economic Growth on CO, Emissions in 0ECD Countries:
A Panel Investigation. Renewable and Sustainable Energy Reviews 62
(9): 1226-35.

Volume 22 - Number 3 - 2024


https://stats.oecd.org/
https://hj.diva-portal.org/smash/get/diva2:3602/FULLTEXT01.pdf
https://hj.diva-portal.org/smash/get/diva2:3602/FULLTEXT01.pdf
https://www.sadc.int/sites/default/files/2021-11/Declaration__Treaty_of_SADC_0.pdf
https://www.sadc.int/sites/default/files/2021-11/Declaration__Treaty_of_SADC_0.pdf

228 Simbarashe Mhaka and Lovemore Taonezvi

Shahiduzzaman, M., and K. Alam. 2014. “The Long-Run Impact of
Information and Communication Technology on Economic Output:
The Case of Australia. Telecommunications Policy 38 (7): 623-33.

Shodiev, T., B. Turayey, and K. Shodiyev. 2021. T1cT and Economic Growth
Nexus: Case of Central Asian Countries’ Procedia of Social Sciences
and Humanities 1:155-67.

Snowdon, B., and H. Vane. 2005. Modern Macroeconomics: Its Origins,
Development and Current State. Cheltenham: Elgar.

Solomon, E. M., and A. van Klyton. 2020. “The Impact of Digital Technology
Usage on Economic Growth in Africa’ Utilities Policy 67 (3): 101104.

Solow, R. 1956. ‘A Contribution to the Theory of Economic Growth’ The
Quarterly Journal of Economics 70 (1): 65-94.

Srai, J. S., and H. Lorentz. 2019. ‘Developing Design Principles for the
Digitalisation of Purchasing and Supply Management. Journal of
Purchasing and Supply Management 25 (1): 78-98.

Sridhar, K. S., and V. Sridhar. 2007. ‘Telecommunications Infrastructure
and Economic Growth: Evidence from Developing Countries’ Applied
Econometrics and International Development 7 (2): 37-56.

Todaro, M., and S. Smith. 2015. Economic Development. 12th ed. Harlow:
Pearson.

Traore, A. 2014. ‘Mobile Phone in Sub-Saharan Africa: Impact on
Technological Innovation and Economic Development. Economics.
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi
=4e21ae6e12ab4d86bi54c08562df7ba28702dobf

Toader, E., B. N. Firtescu, A. Roman, and S. G. Anton. 2018. Tmpact
of Information and Communication Technology Infrastructure
on Economic Growth: An Empirical Assessment for the EU
Countries. Sustainability 10 (10): 3750.

Ukpolo, K. 2002. ‘Population Growth and Economic Growth in Africa’
Journal of Developing Societies 18 (4): 315-29.

United Nations. 2010. Information Economic Report 2010. New York:
United Nations.

. 2018. ‘Do you know all 17 spGs?” YouTube, 20 April 2018. Video,

1:24. https://sdgs.un.org/goals.

2021a. The Sustainable Development Goals Report 2021:

Extended Report. New York: United Nations. https://unstats.un.org

/sdgs/report/2021/extended-report/Goal%20%2817%29_final.pdf.

. 2021b. ‘Reducing Poverty and Inequality in Rural Areas: Key to

Inclusive Development. UN Department of Economic and Social

Affairs: Social Inclusion. https://www.un.org/development/desa/dpad

/wp-content/uploads/sites/45/publication/PB_106.pdf

. 2022. The Sustainable Development Goals Report 2022. New York:

United Nations. https://unstats.un.org/sdgs/report/2022/.

Managing Global Transitions


https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=4e21ae6e12ab4d86b154c08562df7ba28702d0bf
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=4e21ae6e12ab4d86b154c08562df7ba28702d0bf
https://sdgs.un.org/goals
https://unstats.un.org/sdgs/report/2021/extended-report/Goal%20%2817%29_final.pdf
https://unstats.un.org/sdgs/report/2021/extended-report/Goal%20%2817%29_final.pdf
https://www.un.org/development/desa/dpad/wp-content/uploads/sites/45/publication/PB_106.pdf
https://www.un.org/development/desa/dpad/wp-content/uploads/sites/45/publication/PB_106.pdf
https://unstats.un.org/sdgs/report/2022/

Does Digitalisation Increase Economic Growth? 229

Usman, A., I. Ozturk, A. Hassan, S. M. Zafar, and S. Ullah. 2021. “The
Effect of 1cT on Energy Consumption and Economic Growth in
South Asian Economies: An Empirical Analysis! Telematics and
Informatics 58:101537.

Vergara, R. 2010. ‘Taxation and Private Investment: Evidence for Chile’
Applied Economics

42 (6): 717-25.

World Bank. 2021. Digital Economy for Zimbabwe: Country Diagnostic Re-
port. Washington, b c: World Bank Group. https://doi.org/10.1596/35712.

. 2022a. ‘Data Bank: World Development Indicators’ https://

databank.worldbank.org/source/world-development-indicators.

.2022b. ‘Data Bank: Metadata Glossary: https://databank.worldbank
.org/metadataglossary/world-development-indicators/series/IT.NET
.USER.ZS.

——. 2022. ‘Boosting Labour Productivity in Sub-Saharan African
Countries Could Bring Transformational Economic Benefits to the
Region? World Bank, 12 March 2022. https://www.worldbank.org/en
/news/press-release/2022/03/24/boosting-labor-productivity-in-sub
-saharan-african-countries-could-bring-transformational-economic
-benefits-to-the-regio

Volume 22 - Number 3 - 2024


https://doi.org/10.1596/35712
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/metadataglossary/world-development-indicators/series/IT.NET.USER.ZS
https://databank.worldbank.org/metadataglossary/world-development-indicators/series/IT.NET.USER.ZS
https://databank.worldbank.org/metadataglossary/world-development-indicators/series/IT.NET.USER.ZS
https://www.worldbank.org/en/news/press-release/2022/03/24/boosting-labor-productivity-in-sub-saharan-african-countries-could-bring-transformational-economic-benefits-to-the-regio
https://www.worldbank.org/en/news/press-release/2022/03/24/boosting-labor-productivity-in-sub-saharan-african-countries-could-bring-transformational-economic-benefits-to-the-regio
https://www.worldbank.org/en/news/press-release/2022/03/24/boosting-labor-productivity-in-sub-saharan-african-countries-could-bring-transformational-economic-benefits-to-the-regio
https://www.worldbank.org/en/news/press-release/2022/03/24/boosting-labor-productivity-in-sub-saharan-african-countries-could-bring-transformational-economic-benefits-to-the-regio

