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Abstract. Structural transformation is a compelling measure of economic progress as it shifts from less 
productive to more productive sectors, spurred by technological improvement and digitalisation. Despite 
the benefits of structural transformation in fostering economic growth, it has been contended that it will 
exacerbate income inequality. Given the critical role of digitalisation over the years in Africa, the current 
study investigates the pattern and impact of structural transformation on inclusive growth. To accomplish 
this, we utilised both absolute (poverty) and relative (income inequality) measures of pro-poor growth 
for all African countries. Using quantiles via moments panel model, we showed that the structural trans-
formation from agriculture to services reduced the incidence of poverty (extreme poverty) while increas-
ing inequality (Gini coefficient). On the other hand, manufacturing had no significant effect on poverty or 
inequality, indicating the region’s slow pace of industrialisation. Using income share measures, we found 
evidence of inequality across and within sectors, particularly in the services sector. Finally, we observed 
that digitalisation and technological processes significantly reduced the incidence of extreme poverty 
and inequality. Hence, the study recommends that Africa capitalise on its comparative advantage in the 
agricultural sector by establishing investment and manufacturing zones to develop the industrial sector. 
Furthermore, gains in the manufacturing sector could be realised through a concerted effort to improve 
the industrialisation process.

Keywords: inclusive growth, poverty, income inequality, structural change, digitalisation, technological progress, welfare, 
African region, panel data, industrialisation, economic development

Acknowledgements: The article has been prepared with the support of the Ministry of Science and Higher Education of the 
Russian Federation (Ural Federal University Program of Development within the Priority-2030 Program).

For citation: Mamman, S. O. & Sohag, K. (2023). Inclusive Growth and Structural Transformation: The Role of Innovation and 
Digitalisation Spillover. Ekonomika regiona / Economy of regions, 19(3), 598-611. https://doi.org/10.17059/ekon.reg.2023-3-1

1 © Mamman S. O., Sohag K. Text. 2023.

https://www.economyofregions.org
https://orcid.org/0000-0003-3204-0595
mailto:onimisism%40gmail.com?subject=
https://orcid.org/0000-0002-0976-2357


599Suleiman O. Mamman, Kazi Sohag

Экономика региона, Т. 19, вып. 3 (2023)

 исследовательская статья 

С. О. Мамман а) iD  , К. Сохаг б) iD

Уральский федеральный университет имени первого Президента России Б. Н. Ельцина,  
г. Екатеринбург, Российская Федерация

инклюзивный рост и структурная трансформация:  
роль распространения инноваций и цифровизации

аннотация. Структурная трансформация – важный показатель экономического прогресса, отража-
ющий перераспределение активности от менее к более продуктивным секторам под влиянием новых 
технологий и цифровизации. Способствуя экономическому росту, структурные преобразования также 
могут привести к увеличению неравенства доходов. Учитывая ключевую роль цифровизации в разви-
тии Африки, авторы исследуют закономерности и влияние структурных трансформаций на инклюзив-
ный рост в странах континента. Для этого были использованы как абсолютные (бедность), так и отно-
сительные (неравенство доходов) показатели роста во всех африканских странах в интересах бедных 
слоев населения. Использование квантилей в панельной модели, построенной с помощью метода мо-
ментов, показало, что структурный переход от сельского хозяйства к сфере услуг приводит к сниже-
нию уровня бедности (крайняя бедность) при одновременном увеличении неравенства (коэффициент 
Джини). С другой стороны, отсутствие существенного влияния производства на бедность свидетель-
ствует о медленных темпах индустриализации в регионе. Анализ доли доходов подтвердил существо-
вание неравенства как между секторами, так и внутри них, особенно в сфере услуг. Наконец, прове-
денное исследование показало, что распространение технологий и цифровизации значительно сни-
зило масштабы крайней бедности и неравенства. Согласно полученным результатам, странам Африки 
необходимо использовать сравнительные преимущества в сельском хозяйстве и создать инвестици-
онные и производственные зоны для поддержки промышленности. Кроме того, достижению успе-
хов в производственном секторе может способствовать разработка совместных мер по усилению 
индустриализации.
ключевые слова: инклюзивный рост, бедность, неравенство доходов, структурные трансформации, цифровизация, 
технический прогресс, благосостояние, Африканский регион, панельные данные, индустриализация, экономическое 
развитие
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Introduction

The process of structural transformation is iden-
tified as the process of developmental impulse as 
economies shift from less productive to more pro-
ductive sectors. Most economies desire this devel-
opment pattern because it facilitates long-term 
economic development. Furthermore, the United 
Nations Sustainable Development Goal (UNSDG) 
of ending global poverty and reducing inequal-
ity by 2030 will necessitate sustained high growth 
rates that are inclusive and shared across society. 
Structural change is often considered as one of the 
consistent drivers of high and sustained growth. 
However, structural change is linked to growing 
disparities between rich and poor people. In con-
trast, inclusive growth is most effective in reducing 
poverty when inequality is stable or declining. The 
question of how to manage the tension or trade-off 
between structural change and inclusive growth is a 
crucial issue for developing countries seeking to end 
poverty while also pursuing economic development.

Digitalisation is also an important economic 
growth driver. Productivity, growth, and invest-
ment in the global economy are undergoing sig-
nificant changes because of increasing digitali-
sation and globalisation. As Leipziger and Dodev 
(2016) note, emerging technologies have the po-
tential to generate economies of scale, but only at 
the expense of disruptive adaptation. Technology 
on the other hand, generates significant produc-
tivity gains, but requires adoption and diffusion, 
and integrating it into emerging economies is 
fraught with risk because new techniques compete 
with the traditional development path (Leipziger 
& Dodev, 2016). A cursory glance at the aggregate 
trend of information and communication tech-
nology in Sub-Saharan Africa (see Fig. 1) reveals 
a substantial digitalisation advancement. It is also 
observed that gross domestic product (GDP) per 
capita increased at a steady rate, but not as rapidly 
as digitalisation. In addition, Pigato (2001) has de-
termined that Sub-Saharan Africa has a mobile 
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subscriber penetration of up to 45 percent, with 
an average affordability of the cheapest internet 
device of 30 percent of monthly per capita GDP. 

Given the vision for rapid economic develop-
ment that should be inclusive and broad-based, 
it is still debatable whether developing countries 
should abandon structural transformation con-
sidering the income inequality that may result 
despite the benefits of rapid economic growth. 
It is unclear whether the implications of struc-
tural change for rising inequality may be the 
same for various paths of structural transforma-
tion observed in developed and developing econ-
omies. This is because most developing countries 
do not follow the typical path of structural trans-
formation that is frequently observed in devel-
oped countries, where workers typically transi-
tion from agriculture to manufacturing and then 
to services.

Digitalisation, on the other hand, has been 
identified as a significant economic growth driver 
that may facilitate inclusive growth due to its ease, 
accessibility, and affordability. Additionally, a 
higher level of digitalisation, such as the adoption 
of robots and artificial intelligence (AI) in place 
of human labour, could pose a significant threat 
to inclusiveness via income inequality 1 Amid this 
dynamic relationship, we attempted to assess the 
impact of structural change on inclusive growth 

1 OECD. (2018). Achieving Inclusive Growth in the Face of 
Digital Transformation and the Future of Work. OECD Report to 
G-20 Finance Ministers, March. Retrieved from: https://www.
oecd.org/g20/summits/buenos-aires/OECD_Achieving%20in-
clusive%20growth%20in%20the%20face%20of%20FoW.pdf 
(Date of access: 21.10.2022).

considering the widespread adoption of digital 
technology, as well as the ensuing debate over the 
benefits of structural transformation. In doing so, 
we hope to make two contributions to literature. 
First, we seek to assess how dynamic structural 
change affects inclusive growth in developing 
countries, specifically Africa, in terms of absolute 
(poverty reduction) and relative (reduced income 
inequality) pro-poor growth. To accomplish this, 
we use Gini data on poverty and income inequal-
ity as a measure of inclusive growth. Furthermore, 
we used the income share distribution (top, mid-
dle, and bottom percentiles) to examine how the 
transition between sectors affects the income dis-
tribution, which has not been addressed in the ex-
isting literature. By this, we are not limiting the 
scope to income inequality (as measured by the 
Gini coefficient) but will also take into account 
how it affects the entire income group.

Secondly, from a methodological standpoint, 
we used the panel quantiles via moments estima-
tion technique (Machado & Santos Silva, 2019), 
given that the distribution of poverty and in-
come inequality may contain extreme values, as 
some countries have performed better than oth-
ers in reducing poverty and income inequality. 
Consequently, we strived to determine the effect 
on the response factor at various quantiles, taking 
scale and location parameters into account. 

The remaining sections of the paper are organ-
ised as follows. The second section gives an over-
view of the literature. The third section describes 
the methodology and theoretical link. The results 
and analysis are presented in section four. Section 
five contains the conclusion.
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Fig. 1. Economic development and ICT nexus (source: Author’s compilation from the World Bank, WDI)
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Literature review

Traditional theory of economic growth illus-
trated how structural transformation can be a 
potent driver of economic growth and develop-
ment(Lewis, 1954). The theory was centred on a 
dual economy model in which Lewis argued that 
the structural change model explains the move-
ment of labour between the two sectors of the 
economy. One of the Lewis model’s tenets is that 
excess labour in the agrarian sector, which has 
zero marginal productivity, moves to the industrial 
sector, which has positive marginal productiv-
ity. That is, the pattern of structural changes dur-
ing a shift is from a less productive agrarian rural 
economy to a more industrialised economy with a 
higher per capita income. According to the model, 
the expansion of the manufacturing sector indi-
cates economic development. Furthermore, vari-
ous studies (Chenery, 1960; Clark, 1960; Kuznets, 
1966; Syrquin, 1988) are credited with expanding 
on the patterns and pass-through of this process.

Kuznets (1966) examined structural change 
patterns as key components in the growth pro-
cess. The study identified the following patterns: 
expansion of the industrial sector with a shrinking 
agricultural sector, development of urban centres 
because of labour migration from rural areas to ur-
ban clusters, and wage increases in the manufac-
turing sector. Syrquin (1988) in his essay analysed 
the structure in two variants, like Kuznets’ views. 
Here, the first aspect is concerned with the opera-
tionality of the economy’s system, its markets, in-
stitutions, as well as the channels and processes 
for allocating resources, generating income, and 
distributing it. The second considers economic 
development as a set of interconnected long-term 
structural changes that complement economic de-
velopment. In an empirical study, Kanbur (2012) 
found that Kuznet’s framework can be used to as-
sess the different relationship between urbanisa-
tion and inequality, as well as to assess the contri-
bution of sectoral mean and inequality evolution 
to overall inequality change and to link recent in-
equality of opportunity to rural-urban migration. 

In a tri-sector model analysis of structural 
transformation, Herrendorf et al. (2014) defined 
the process as “the reallocation of economic ac-
tivity across the broad sectors of agriculture, man-
ufacturing, and services.”. In addition, in an illus-
trative stylised analysis using macroeconomic in-
dicators of sectoral employment shares and val-
ue-added data for the three essential sectors 
– Agricultural, Manufacturing, and Services – as 
well as per capita income, it was observed that 
agricultural employment shares were declining 
while those of the service sector are steadily ris-

ing. On the other hand, the manufacturing em-
ployment share follows an inverted U-shaped pat-
tern. This was consistent with value-added shares 
as the pattern. Nonetheless, the study attributed 
the decline in agricultural employment to two fac-
tors. First, as the labour factor flows from a less 
productive agricultural sector to a highly produc-
tive sector, the economy’s average productivity 
rises. Second, the higher incomes are a result of 
the structural changes brought about by the in-
creased demand for manufactured goods and ser-
vices, as this demand stimulates the growth of 
other sectors (manufacturing and services). 

Contrary to this, Timmer et al. (2012) ex-
plained that the pattern of growth in Africa is 
such that labour efficiency in the manufactur-
ing and service sectors increases proportionally 
to sectoral growth. Thus, this may imply self-suf-
ficiency, which may limit the need for additional 
labour. Consequently, only the agricultural sector 
remains open to absorb additional labour. As a re-
sult, agricultural GDP rises faster than labour pro-
ductivity, causing labour productivity to rise at a 
slower rate. As a result, it is important to empha-
sise that the indicators (employment share and 
value-added share) of agricultural labour in the 
total labour force will continue to rise.

In contrast, digitalisation has been identified 
as a key enabler of structural transformation via 
innovation and adaptable technological methods. 
According to Deloitte 1, the digital economy is the 
economic activity generated by billions of online 
connections between people, businesses, devices, 
data, and processes daily, with hyperconnectivity 
serving as its backbone. The convergence of new 
technology is reshaping the production and distri-
bution of goods and services as the rapid evolution 
of techniques creates significant opportunities for 
productivity growth and well-being enhancement. 
However, automation has not led to massive job 
creation, but rather a redistribution of jobs across 
tasks, industries, and geographic regions 2.

In Sub-Saharan Africa, digitalisation has in-
creased communication access for most of the 
poor, who were previously excluded from social 
media, independent information channels, mo-

1 Deloitte. (2022). What is digital economy?Unicorns, trans-
formation and the internet of things. Retrieved from: https://
www2.deloitte.com/mt/en/pages/technology/articles/mt-what-
is-digital-economy.html (Date of access: 23.10.2022).
2 OECD. (2018). Achieving Inclusive Growth in the Face of 
Digital Transformation and the Future of Work. OECD Report to 
G-20 Finance Ministers, March. Retrieved from: https://www.
oecd.org/g20/summits/buenos-aires/OECD_Achieving%20in-
clusive%20growth%20in%20the%20face%20of%20FoW.pdf 
(Date of access: 21.10.2022).



602 РЕгИОНАльНАя эКОНОМИКА

Ekonomika Regiona [Economy of Regions], 19(3), 2023  www.economyofregions.org

bile banking, and e-commerce (Kohnert, 2021). 
Furthermore, this has helped create new eco-
nomic opportunities, such as the pay-as-you-go 
business, and the increased flow of information 
has boosted the self-esteem, sense of belong-
ing, and citizenship of individuals. Smartphones 
have become the primary means of Internet ac-
cess, bridging the divide between rural and ur-
ban communities. Thus, mobile telecommunica-
tions contributed to economic growth even in less 
developed regions, and there is still room for im-
provement. Nonetheless, despite these enormous 
benefits, some African regions are still confronted 
with new forms of the digital divide between the 
poor and the rich, advanced, and less advanced 
African countries, and Africa and the rest of the 
world.

Empirically, Bhagwati 1 argues that services can 
provide an alternative “engine of growth” consid-
ering the increasing tradability of services and po-
tential for increasing returns. Dasgupta and Singh 
(2005) noted that despite manufacturing being 
the engine of economic growth, the services sec-
tor appears to outpace both the agriculture and 
manufacturing sectors in terms of GDP contri-
bution in developing countries. Di Meglio et al. 
(2018) further stated that complementary efforts 
from both the manufacturing and service sectors 
are required under Kaldor’s growth law to pro-
mote high productivity in an economy. In turn, 
Ghani and O’Connell (2017) found labour produc-
tivity convergence in services, in addition to man-
ufacturing. Busse et al. (2019) identified a sig-
nificant impact of structural transformation on 
African growth rates, thus implying a stable long-
run factor for economic growth in the region. In 
line with the long-term growth pattern, Zulkhibri 
et al. (2015) added that, the impact of structural 
change on economic growth seems to be small 
and evolve slowly. On the consequential effect of 
structural transformation, Aizenman et al. (2012) 
explained that structural change has a far reach-
ing consequences on income inequality as it ex-
poses the population to challenge and opportuni-
ties. Kunal (2018) 2 stated that most developing na-
tions are expected to see increasing inequality as 
they transition further towards structural trans-
formation since their transition pattern leaps the 
manufacturing sector and flows from agriculture 
to services. 

1 Bhagwati, J. (2011). The Economist. com debate: 
Manufacturing. Retrieved from: http://www.economist.com/
debate/overview/207 (Date of access: 03.10.2022).
2 Kunal, S. (2018). Does structural transformation lead to 
higher inequality? Retrieved from: http://blog.gdi.manchester.
ac.uk/dsa2018/ (Date of access: 23.09.2022).

Some studies (Mesa Salamanca & Zuleta 
Gonzalez, 2021; Milanovic, 1997) noted that struc-
tural shocks can trigger an increase of income in-
equality. Milanovic (1997) further explained that 
structural transition such as movement from cen-
tral economy to market-based economy causes 
structural shocks which affect wages given the 
transition. Pi and Zhang (2017) noted that struc-
tural change often happens in urban skilled sec-
tor, as a result, the wage inequality expands if the 
capital-labour ratio in this sector is larger than 
one. On the other hand, the study noted that when 
structural change happens in unskilled sector, the 
wage inequality will be narrowed down if the cap-
ital-labour ratio in this sector is higher than one. 
Dastidar (2004) identified a weak relationship be-
tween structural change and wage inequality gap. 
Saha and Ciarli (2018) observed a cyclical rela-
tionship between innovation, structural change, 
and inclusive growth, contending that structural 
change may be both a cause and a result of inno-
vation. In contrast, structural change and innova-
tion are frequently accompanied by a transient ef-
fect of social inclusion, whereas inclusion may in-
fluence innovation. 

Despite the forecast from skill-based tech-
nology development, Tyrowicz and Smyk (2019) 
pointed out that lower pay inequality in transmis-
sion economies and immediately upon the change 
of the economic system surpassed the levels ob-
served in advanced economies and post-transition 
in a micro data analysis. Roy and Roy (2017) ob-
served that the transition from a low-income to 
a high-income economy frequently results in a 
widening inequality gap, but with a buffering im-
pact due to trade liberalisation. Because structural 
change is frequently associated with the movement 
of labour across sector, Lazear and Rosen (1981) 
hypothesised that a greater dispersion of the la-
bour force results in greater incentives for harder 
work, more investment, and a greater propensity 
to take risks for high rates of return. Regardless 
of the stage of structural transformation a coun-
try is in, Baymul and Sen (2020) observed that the 
movement of workers towards manufacturing has 
contributed to income equality. The ratio of la-
bour to services is structurally equating in struc-
turally developing countries. Rodrik and McMillan 
(2011) found that structural transformation has 
a positive effect in Asia, where labour shifts from 
lower to higher labour productivity sectors, but 
has a negative effect in Sub-Saharan Africa, where 
labour shifts from more productive to less produc-
tive sectors, further limiting economic growth. 

Several studies have found that structural re-
form, as opposed to economic inequality, consid-

https://www.economyofregions.org
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erably reduces the incidence of poverty. For exam-
ple, Williams (1991) discovered that poverty rates 
rise mostly as a result of overall declines in em-
ployment rates and rises in the incidence of pov-
erty across all industries, rather than due to a 
shift in employment prospects between sectors. 
Chatterjee (1995) argued that structural change 
has aided in the reduction of poverty in less de-
veloped nations, but not in low-income less de-
veloped nations, highlighting the significance of 
within-sector improvement over cross-sector mi-
gration. Norbu et al. (2021) argued that agricul-
ture remains the principal poverty-reduction sec-
tor in least developed countries (LDCs), especially 
in Asian. First, based on the current production 
structure of these countries, the agriculture sec-
tor’s job creation potential is higher than other 
sectors. Second, if advances in agricultural pro-
ductivity are complemented by deeper production 
linkages with other sectors in these LDCs, struc-
tural reform will have a greater future influence 
on employment creation. Senbet and Simbanegavi 
(2017) explained that agriculture is the backbone 
of most African economies, and economic perfor-
mance in these countries is inextricably linked to 
agricultural performance, given that most of the 
population lives in rural areas, and most of these 
residents are subsistence farmers, particularly in 
Sub-Saharan Africa. Nonetheless, the productivity 
of these smallholder farmers remains low in com-
parison to other developing regions, perpetuating 
poverty in rural Africa.

Method and data

Structural transformation entails movement of 
labour from the less productive sector to the more 
productive sector of the economy. Evidence from 
theoretical (see Kuznets, 1966) and empirical per-
spective have indicated that structural transfor-
mation may impact a nonlinear effect on indica-
tors such as inequality. On the other hand, the ab-
solute and relative measures for inclusive growth 
which includes poverty and inequality in this 
study are characterised by extreme distribution 
across the cross-sectional regions of the study. 

Estimation technique

Given the variations in the outcomes of the 
dependent variables and the independent varia-
ble, our study aims to capture nonlinear dynam-
ics by employing the panel quantiles via moments 
(MMQR) model (Machado & Santos Silva, 2019). 
The MMQR method estimates regression quan-
tiles by estimating conditional means, while still 
providing information on how the regressors af-
fect the entire conditional distribution (Machado 

& Santos Silva, 2019). Quantile regression enables 
the determination of heterogeneous effects across 
quantiles and provides more information than re-
lated techniques such as Least Squares and other 
nonlinear methods. The MMQR estimation tech-
nique is especially applicable when the panel data 
model has individual effects and endogenous ex-
planatory variables. The MMQR method is also 
spontaneous because it creates non-crossing re-
gression quantile estimates. This technique is 
highly plausible when individual effects dominate 
the panel data model and explanatory variables 
possess endogenous characteristics.

Following the empirical setup, it expresses that 
given data {(Yit X ′it)′} from a panel of n individuals 
i = 1, 2, …, n over t time periods, t = 1, ..., T, an 
estimation of the conditional quantiles QY(t | X) 
for a location-scale model could be in the form:

( ) ,it i it i it itY X Z U′ ′= a + β+ d + g              (1)

where Yit is the dependent variable, inclusive 
growth (inc), whose random conditional quantiles 
are conditional to a k-vector of covariates Xit. 
Based on conditional means, the method makes 
it possible to estimate the conditional quantiles 
through combined estimates of the location and 
scale function. This allows the distinct impacts 
to affect the dependent variable’s location and 
scale. Xit is the vector of independent variables 
(structural transition variables) which includes 
value added shares of agriculture, manufacturing, 
services as suggested by Herrendorf et al. 
(2014), digitalisation indicators such as internet 
users, mobile cellular subscription, total factor 
productivity, and controlled variables such 
as population, remittances, and economic 
institutions with Pr = {di + Z ′itg > 0} = 1. 

The parameters (ai, di), i = 1, …, n, capture 
the individual fixed effects and Z is a k-vector 
of known differentiable (with probability 1) 
transformations of the components of X. The 
sequence {Xit} is strictly exogenous, iid for any fixed 
i, and independent across i. Uit are iid (across i and 
t), statistically, independent of Xit, and normalised 
to satisfy the moment conditions. More so, model 
1 implies that:

( ) ( )( ) ( )| .Y it i i it itQ X q X Z q′ ′t = a + d t + β+ g t  (2)

The scalar coefficient ai(t) ≡ ai + diq(t) is the 
quantile-t fixed effect for individual i, or the 
distributional effect at t. The distributional 
effect is not, in general, a location shift, unlike 
the typical fixed effect. In other words, the 
distributional effect represents the effect of time-
invariant individual characteristics that, like other 
variables, are allowed to have varying effects on 
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various regions of the conditional distribution of Y 
(Machado & Santos Silva, 2019). Thus, the method 
can provide information on how conditional 
heterogeneous covariance impacts of inclusive 
growth’s determinants. 

Data

Table 1 presents a detailed description of the 
data used in the study. Based on availability, the 
data spanned the period from 1996 to 2020.

Results and discussion

This section presents the estimated results 
and the discussion of the findings. Table 2 shows 
the data summary statistics. A closer look at the 
structural factors, which include agricultural, in-
dustrial, and service value-added shares as per-
centage of GDP, reveals an intriguing result. For 
example, the countries’ time averages for agri-
culture, industries, and services are 21.32, 11.38, 
and 46.17, respectively. However, their respective 
variances are 201.18, 46.18, and 121.779. Based 
on these findings, we may conclude that Africa’s 
structural transformation pattern deviates from 
the normal approach, with the result that the 
mean value of manufacturing is lower than that of 
both agricultural sectors. Furthermore, with agri-
culture having a higher variance than both manu-

facturing and services, the incidence of inequality 
may not be as severe across sectors.

This is consistent with the assumption of 
Kunal 1 that inequality may not occur if workers 
migrate from a sector with a low mean income 
but a higher variance in income to a sector with 
a higher mean income but a lower variance in in-
come. This can be seen graphically in Figures 2–4. 
De Vries et al. (2015) also posited that, despite 
Africa’s early commitment to the manufacturing 
sector, productivity levels remain greater than in 
other sectors, while services productivity is slower 
and lags the global frontiers.

We assess the estimated models’ results in 
terms of inclusive growth using the absolute pro-
poor measure of growth (poverty) and relative 
pro-poor measure of growth (inequality), as well 
as population income shares (Top 10 to Bottom 
50). The first two columns of each result show the 
location and scale parameters. The scale parame-
ter determines the pattern of variability of the ex-
planatory variable within the group, whereas the 
location parameter measures the mean estimator. 
Table 3 shows the poverty estimates, which indi-
cate that agricultural value-added shares have a 

1 Kunal, S. (2018). Does structural transformation lead to 
higher inequality? Retrieved from: http://blog.gdi.manchester.
ac.uk/dsa2018/ (Date of access: 23.09.2022).

Table 1 
Data description

Variable Description Source
Pov Share of population in extreme poverty World Bank PovcalNet

Gini
“A synthetic measure of inequality, ranges from 0 (in case 
of perfect equality) to 1 (a situation in which one person 
captures all resources in an economy)”

World Inequality Database

Top10 “The top 10 % share is the share of income/wealth accruing 
to the 10 % highest incomes/wealth in the country” World Inequality Database

Mid40 “The middle 40 % share is the share of income/wealth 
accruing to the middle 40 % of the population” World Inequality Database

Bot50 “The bottom 50 % share is the share of income/wealth 
accruing to the bottom 50 % of the population” World Inequality Database

inst
Principal component of world governance indicators 
which includes voice & accountability, political stability, 
government effectiveness, rule of law, control of corruption

World Bank, World Governance Indicator

rem Personal remittances, received (current US$) World Bank, World Development Indicator
Pop Population, total World Bank, World Development Indicator
inte Individuals using the Internet (% of population) World Bank, World Governance Indicator
agriv Agriculture, forestry, and fishing, value added World Bank, World Development Indicator
serv Services, value added World Bank, World Development Indicator
manv Manufacturing, value added World Bank, World Development Indicator
mobs Mobile cellular subscriptions (per 100 people) World Bank, World Development Indicator

tfp Total Factor Productivity level at current Purchasing Power 
Parities (PPPs) (USA = 1) Penn World Table version 10.0

Source: Author’s compilation.
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Table 2
Descriptive Statistics

Variable Obs. Mean Std. Dev. Min Max Variance
poverty 1,185 40.00 25.11 0.13 95.29 630.70
gini 1,272 0.62 0.06 0.49 0.84 .0037
Top10 1,272 0.51 0.07 0.38 0.80 .0047
Middle40 1,272 0.36 0.04 0.15 0.43 .0018
Bottom50 1,272 0.12 0.03 0.05 0.19 .0008
Serv%gdp 1,188 46.17 11.04 10.88 80.51 121.78
manv%gdp 1,137 11.38 6.80 0.23 49.88 46.18
agriv%gdp 1,219 21.32 14.18 0.89 79.04 201.18
serv 1,135 1.88E+10 4.36E+10 1.03E+08 2.89E+11 1,135
manv 1,024 5.24E+09 1.13E+10 1.14E+07 6.17E+10 1,024
manv 1,155 5.58E+09 1.23E+10 2.44E+07 1.16E+11 1,155
rem 1,200 912000000.00 3160000000.00 0.00 29600000000.00 9.97E+18
pop 1,316 18900000.00 27500000.00 76417.00 206000000.00 7.55E+14
inte 1,262 10.30 15.44 0.00 84.12 238.44
mobs 1,314 42.53 44.62 0.00 198.15 1991.07
tfp 696 0.95 0.16 0.48 1.44 .025

Source: Author’s computation from sourced data.

Fig. 2. Gini and Agricultural sector Fig. 3. Gini and Manufacturing sector

negative and significant effect on poverty across 
all quantiles. This means that the contribution of 
the sector reduces the incidence of poverty. The 
effect is greater at the lower quantile, with a re-

duction of roughly 0.1 percent, than at the upper 
quantile, with a reduction of 0.02 percent, demon-
strating that the agricultural sector suppresses 
poverty. 

Except for the highest quantile, the manufac-
turing sector has a negative but insignificant ef-
fect on poverty across quantiles. Services, on the 
other hand, were observed to significantly reduce 
poverty. The effect was identified to be stronger at 
the lower quantile of 0.1 percent to roughly 0.08 
percent in the higher quantile, like the agricul-
ture sector. Figures 5–7 illustrate a succinct de-
scription of this. Technological progress and in-
formation & communication technology (ICT) in 
the form of total factor productivity and inter-
net & mobile network connectivity were found to 
have a negative impact on poverty. This discerni-
ble effect was observed across all quantiles, show-
ing that technical progress and ICT have a wel-
fare-enhancing effect. We can infer the presence 

Fig. 4. Gini and Services sector
Source for fig. 2-4: Author’s computation
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Fig. 5. Poverty and Agricultural sector Fig. 6. Poverty and Manufacturing sector

Fig. 7. Poverty and Services sector
Source for fig. 5-7: Author’s computation

of technology spillover across sectors from ser-
vices to agriculture based on the effect of tech-
nological progress. Controlled factors such as re-
mittances and economic institutions have a posi-
tive and significant impact on poverty. Population, 
on the other hand, was found to have a positive 
and significant effect, which may indicate that in-
creasing population amplifies poverty incidence.

Table 4 shows the estimates of the relative 
measure of inclusive growth (income inequality). 
The estimates reveal that the Agric has a negative 
but insignificant impact on income equality in the 
lower quantile but significant in the upper quan-
tile. This finding is consistent with earlier theoret-
ical and empirical findings that structural change 
causes inequality, at least in the short run which 
aligns with popular perception that structural 
change causes inequality. In contrast, manufac-
turing has a negative and insignificant effect on 
income inequality. Africa’s industrial sector is still 
evolving with moderate labour employment de-
spite being increasingly labour-intensive, as there 
appears to be no synergy between the agricultural 
and manufacturing sectors amidst manpower mi-
grating from the agriculture to the services sec-
tors. Services were found to have a significantly 
positive effect, but only at the upper quantile.

Tables 5, 6, and 7 show the estimated share of 
income measurements for the top 10 %, middle 
40 %, and bottom 50 %. We found an intriguing re-
sult that could have implications not only across 
major sectors of the economy, but also within the 

Table 3
Poverty and Structural change (Dep Var: Poverty)

Variables location scale qtile__1 qtile__25 qtile__5 qtile__75
ln(serv) −9.668*** (1.979) 1.219 (1.173) −11.61*** (2.607) −10.79*** (2.177) −9.526*** (1.996) −8.459*** (2.376)
ln(manv) −1.090 (1.617) 0.480 (0.959) −1.854 (2.130) −1.532 (1.779) −1.035 (1.630) −0.614 (1.941)
ln(agriv) −5.266*** (1.269) 2.911*** (0.753) −9.891*** (1.677) −7.944*** (1.402) −4.927*** (1.290) −2.380 (1.527)
ln(pop) 19.17*** (1.784) −5.814*** (1.058) 28.41*** (2.363) 24.52*** (1.981) 18.50*** (1.827) 13.41*** (2.151)
ln(rem) −1.931*** (0.338) 0.630*** (0.200) −2.932*** (0.446) −2.511*** (0.373) −1.858*** (0.342) −1.307*** (0.406)
inst −0.0467 (0.523) −1.203*** (0.310) 1.865*** (0.690) 1.060* (0.578) −0.187 (0.531) −1.240** (0.628)

inte −0.222*** 

(0.0467)
−0.0988*** 

(0.0277)
−0.0646 
(0.0616) −0.131** (0.0515) −0.233*** 

(0.0474)
−0.320*** 

(0.0561)
ln(mobs) −1.155*** (0.388) −0.576** (0.230) −0.241 (0.511) −0.626 (0.427) −1.222*** (0.392) −1.726*** (0.466)
tfp −11.16** (4.615) 2.816 (2.736) −15.63** (6.080) −13.75*** (5.077) −10.83** (4.654) −8.367 (5.540)
Constant 132.7*** (11.41) −6.142 (6.766) 142.5*** (15.03) 138.4*** (12.55) 132.0*** (11.51) 126.7*** (13.70)

Standard errors in parentheses.
 *** p < 0.01, ** p < 0.05, * p < 0.1.
Source: Authors’ computation.
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Table 4
Gini and Structural change (Dep Var: Gini)

Variables location scale qtile__1 qtile__25 qtile__5 qtile__75

ln(serv) 0.0331
(0.0499)

−0.00880
(0.0460)

0.0471
(0.122)

0.0416
(0.0931)

0.0340
(0.0539)

0.0243**

(0.0123)

ln(manv) −0.00511
(0.0405)

0.00907
(0.0373)

−0.0195
(0.0986)

−0.0138
(0.0753)

−0.00594
(0.0436)

0.00396
(0.00994)

ln(agriv) −0.0380
(0.0344)

0.0116
(0.0317)

−0.0565
(0.0826)

−0.0492
(0.0631)

−0.0391
(0.0365)

−0.0264***

(0.00842)

ln(pop) 0.00647
(0.0477)

−0.0135
(0.0440)

0.0279
(0.115)

0.0194
(0.0877)

0.00770
(0.0508)

−0.00701
(0.0117)

ln(rem) −0.00133
(0.0125)

−0.00500
(0.0116)

0.00662
(0.0297)

0.00346
(0.0227)

−0.000871
(0.0131)

−0.00633**

(0.00307)

inst 0.00494
(0.0118)

0.00523
(0.0109)

−0.00338
(0.0281)

−7.94E−05
(0.0215)

0.00446
(0.0124)

0.0102***

(0.00289)

inte −0.000861
(0.00142)

0.000105
(0.00131)

−0.00103
(0.00347)

−0.000962
(0.00265)

−0.000870
(0.00153)

−0.000756**

(0.000348)

ln(mobs) −0.00171
(0.00843)

−0.000116
(0.00777)

−0.00153
(0.0206)

−0.00160
(0.0158)

−0.00170
(0.00912)

−0.00183
(0.00207)

tfp −0.0396
(0.111)

0.0110
(0.103)

−0.0571
(0.272)

−0.0502
(0.208)

−0.0406
(0.120)

−0.0286
(0.0273)

Constant 0.756***

(0.227)
0.0993
(0.210)

0.598
(0.541)

0.661
(0.413)

0.747***

(0.239)
0.855***

(0.0557)
Observations 519 519 519 519 519 519

Standard errors in parentheses.
 *** p < 0.01, ** p < 0.05, * p < 0.1.
Source: Authors’ computation.

Table 5
Top 10 % and Structural change (Dep Var: Top10)

Variables location scale qtile__1 qtile__25 qtile__5 qtile__75

ln(serv) 0.0290*

(0.0172)
−0.0108
(0.0163)

0.0460***

(0.0139)
0.0388***

(0.00889)
0.0306**

(0.0153)
0.0191

(0.0310)

ln(manv) −0.00562
(0.0139)

0.0103
(0.0131)

−0.0218*

(0.0112)
−0.0149**

(0.00716)
−0.00709
(0.0123)

0.00391
(0.0249)

ln(agriv) −0.036***

(0.0120)
0.0141

(0.0113)
−0.0578***

(0.00961)
−0.0484***

(0.00617)
−0.0378***

(0.0106)
−0.0228
(0.0213)

ln(pop) 0.0115
(0.0165)

−0.0146
(0.0156)

0.0343***

(0.0132)
0.0246***

(0.00849)
0.0135

(0.0146)
−0.00200
(0.0294)

ln(rem) −0.00284
(0.00433)

−0.00567
(0.00410)

0.00603*

(0.00345)
0.00225

(0.00222)
−0.00204
(0.00379)

−0.00807
(0.00761)

inst 0.00798*

(0.00410)
0.00685*

(0.00387)
−0.00274
(0.00325)

0.00183
(0.00210)

0.00701*

(0.00358)
0.0143**

(0.00716)

inte −0.00094*

(0.000492)
0.000130

(0.000465)
−0.0011***

(0.000397)
−0.0011***

(0.000254)
−0.00096**

(0.000437)
−0.000817
(0.000887)

ln(mobs) −0.00172
(0.00301)

−0.000582
(0.00284)

−0.000805
(0.00243)

−0.00119
(0.00155)

−0.00163
(0.00267)

−0.00225
(0.00542)

tfp −0.0198
(0.0387)

0.0125
(0.0366)

−0.0394
(0.0312)

−0.0311
(0.0199)

−0.0216
(0.0343)

−0.00823
(0.0695)

Constant 0.644***

(0.0785)
0.101

(0.0742)
0.485***

(0.0628)
0.553***

(0.0404)
0.630***

(0.0691)
0.738***

(0.139)

Standard errors in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1.
Source: Authors’ computation.

sector. Agriculture, for example, was shown to di-
minish inequality in the Top 10 % estimate, prob-
ably due to less competitive wages in the sector. 
Services, on the other hand, were found to be pos-

itive and significant, indicating that a shift to the 
service sector may cause inequality. The industrial 
sector was found to have a negative but minor in-
significant impact on income inequality.
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Table 6
Mid 40 % and Structural change (Dep Var: Mid40)

Variables location scale qtile__1 qtile__25 qtile__5 qtile__75

ln(serv) −0.0104 
(0.0120)

−0.00588 
(0.0120)

−0.000797 
(0.0308)

−0.00520 
(0.0220)

−0.0120 
(0.00904)

−0.0157*** 
(0.00495)

ln(manv) 0.00365 
(0.00958)

0.00484 
(0.00962)

−0.00421 
(0.0246)

−0.000587 
(0.0176)

0.00500 
(0.00723)

0.00802** 
(0.00396)

ln(agriv) 0.0154* 
(0.00835)

0.00744 
(0.00838)

0.00335 
(0.0212)

0.00891 
(0.0152)

0.0175*** 
(0.00629)

0.0221*** 
(0.00346)

ln(pop) −0.0110 
(0.0114)

−0.00641 
(0.0115)

−0.000571 
(0.0292)

−0.00536 
(0.0208)

−0.0128 
(0.00860)

−0.0168*** 
(0.00472)

ln(rem) 0.00293 
(0.00296)

−0.00310 
(0.00297)

0.00796 
(0.00743)

0.00564 
(0.00531)

0.00207 
(0.00221)

0.000138 
(0.00122)

inst −0.0067** 
(0.00285)

0.00404 
(0.00286)

−0.0132* 
(0.00711)

−0.0102** 
(0.00508)

−0.0056*** 
(0.00213)

−0.00303** 
(0.00118)

inte 0.000532 
(0.000339)

5.37e−05 
(0.000341)

0.000445 
(0.000874)

0.000485 
(0.000623)

0.000547** 
(0.000256)

0.000581*** 
(0.000140)

ln(mobs) 0.000875 
(0.00217)

−0.000561 
(0.00217)

0.00179 
(0.00557)

0.00137 
(0.00398)

0.000719 
(0.00164)

0.000369 
(0.000895)

tfp −0.0117 
(0.0276)

0.0140 
(0.0277)

−0.0344 
(0.0705)

−0.0239 
(0.0503)

−0.00781 
(0.0208)

0.000909 
(0.0114)

Constant 0.305*** 
(0.0556)

0.0534 
(0.0558)

0.219 
(0.141)

0.259** 
(0.101)

0.320*** 
(0.0418)

0.354*** 
(0.0230)

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

Table 7
Bottom 50 % and Structural change (Dep Var: Bot50)

Variables location scale qtile__1 qtile__25 qtile__5 qtile__75

ln(serv) −0.0187***

(0.00447)
−0.00391
(0.00313)

−0.0129**

(0.00523)
−0.015***

(0.00448)
−0.0189***

(0.00451)
−0.023***

(0.00615)

ln(manv) 0.00199
(0.00369)

0.00432*

(0.00258)
−0.00444
(0.00430)

−0.00229
(0.00370)

0.00213
(0.00372)

0.00609
(0.00506)

ln(agriv) 0.0203***

(0.00305)
0.0049**

(0.00213)
0.0130***

(0.00355)
0.0154***

(0.00306)
0.0205***

(0.00308)
0.0250***

(0.00416)

ln(pop) −0.000450
(0.00427)

−0.0066**

(0.00299)
0.00938*

(0.00496)
0.00609

(0.00428)
−0.000658
(0.00431)

−0.00671
(0.00581)

ln(rem) −9.15E−05
(0.00111)

−0.002***

(0.00078)
0.00307**

(0.00129)
0.00201*

(0.00111)
−0.000158
(0.00112)

−0.00210
(0.00150)

inst −0.00130
(0.00107)

0.0017**

(0.000746)
−0.004***

(0.00124)
−0.003***

(0.00107)
−0.00125
(0.00108)

0.000354
(0.00146)

inte 0.000405***

(0.000127)
4.41E−05

(8.89E−05)
0.00034**

(0.000149)
0.0004***

(0.000127)
0.00041***

(0.000128)
0.000447**

(0.000175)

ln(mobs) 0.000845
(0.000730)

0.000186
(0.000511)

0.000567
(0.000854)

0.000660
(0.000731)

0.000851
(0.000736)

0.00102
(0.00101)

tfp 0.0315***

(0.0100)
0.00541

(0.00701)
0.0234**

(0.0117)
0.0261***

(0.0100)
0.0316***

(0.0101)
0.0366***

(0.0138)

Constant 0.0507**

(0.0208)
0.0513***

(0.0145)
−0.0258
(0.0240)

−0.000200
(0.0209)

0.0523**

(0.0211)
0.0994***

(0.0280)

Standard errors in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1.
Source: Authors’ computation.

The estimates for the middle 40 and lowest 50 
revealed nearly identical results, indicating that 
the agriculture sector has a positive effect on in-
come equality. In the two models, however, ser-
vices have a negative influence on income inequal-

ity. Given the significant level, this effect is more 
conspicuous in the bottom 50 income groups. The 
divergent effects may be seen as the presence of 
inequality not just across but also within sectors. 
The industrial sector shows both positive and neg-
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ative effects across the quantiles in both models, 
but these effects are not significant.

Notably, the findings show that structural change 
has a greater impact on poverty reduction in the re-
gion, even though the region is still dominated by 
agricultural productivity, since a large section of 
the population lives in rural areas and is mostly in-
volved in farming activities. However, because the 
industrial sector is still in its developmental stage, 
the urban population is more focused on services 
than manufacturing. This also indicates that when 
African labour force migrates from the less produc-
tive to the more productive sectors, there will be 
inequity between and within sectors with the later 
more probable. Thus, we can deduce that services, 
which are considered the most productive sector 
and are driven by technical processes, have a bene-
ficial effect on income inequality.

The empirical evidence suggests that Africa’s 
structural change is driven by the service sector, 
in contrast to developed countries, which are pri-
marily driven by the industrial and service sectors. 
Hence, the region has yet to experience structural 
change led by industrialisation, despite claims 
that this process has a greater influence on reduc-
ing poverty and economic disparity, and thus sup-
ports inclusive growth. As Kunal 1 argues, manu-
facturing may drive an economy’s development 
since it can result in sustained economic growth 
and the creation of productive jobs. Despite this, 
it is unlikely that developing nations will enjoy 
these gains, as structural transformation will con-
tinue to exacerbate inequality. Digitalisation, on 
the other hand, cannot be separated from struc-
tural transformation because it is considered as 
one of the mechanisms for attaining structural 
transformation. Our study has shown that this 
component has a substantial effect, particularly 
mobile and internet connectivity.

Conclusion

Undoubtedly, structural change is essential to 
the development of all societies, as the transi-
tion is accompanied by tremendous economic in-
centives. However, despite the advantages attrib-
uted to this process, it also has its own shortcom-
ings, namely the growth of the population’s in-

1 Kunal, S. (2018). Does structural transformation lead to 
higher inequality? Retrieved from: http://blog.gdi.manchester.
ac.uk/dsa2018/ (Date of access: 23.09.2022).

come gap. Therefore, in this study, we analyse the 
effect of structural change on inclusive growth in 
African countries using the absolute (poverty) and 
relative (income inequality) measures of pro-poor 
growth, given the crucial role of digitalisation and 
technology. Additionally, we attempt to deter-
mine the influence on the various income catego-
ries. First, we documented the effect of the tran-
sition on poverty, observing that the shift from 
agriculture to services (with little impact from 
manufacturing) reduced the incidence of poverty. 
Agriculture was crucial because this sector contin-
ues to employ a substantial section of the popula-
tion. The inequality result was not as probable and 
substantial as the poverty result. However, we dis-
covered that the services sector increases income 
disparity, whereas the industrial and agriculture 
sectors diminish income inequality.

On the estimates of income distribution, we 
discovered a contrasting but intriguing result: the 
services tend to raise the income share of the top 
10 percent while decreasing the income share of 
the lowest 50 percent. On the other hand, the ag-
ricultural sector was found to boost the income of 
the bottom 50 percent while decreasing the top 10 
percent’s income share. We relate this to the pres-
ence of inequality not only across but also within 
these major sectors. We assume that digitalisa-
tion and technical processes play a major role in 
driving the transition process and have also di-
rectly boosted inclusive growth and the reduction 
of poverty and income inequality. It is understood 
that Africa faces a slow industrialisation process, 
which may have impeded the region’s ability to 
maximise the benefits of structural transforma-
tion. While it has been determined that digitali-
sation and technology advancement will lead to 
structural change and equitable growth, there is 
still work to do. Given that the digitalisation ef-
fect is more noticeable and significant in the ser-
vices sector than in agriculture and manufactur-
ing, one may argue that these improvements are 
just partial. Utilising its comparative advantage 
in the agricultural sector, Africa might establish 
investment and manufacturing zones to advance 
the sector. In addition, the manufacturing sector 
might benefit from a concerted effort to improve 
the industrialisation process. With this in place, 
industrial digitalisation may be further integrated 
into the process, hence increasing productivity, 
and creating additional jobs for social inclusion.
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