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1 Introduction

Historically, the reallocation of workers from low-productive traditional to high-productive
modern activities has driven sustained improvements in living standards. The industrial revolution
initiated a long period of economic and productivity growth in Europe and the United States
(Mokyr 1990). Industrialization has also been central to the success stories of Asian countries,
catching up and converging to income levels observed in the West (Szirmai and Verspagen 2015).
Indeed, dynamic modern sectors that absorb workers appear crucial for development and poverty
reduction.

However, scholars have documented de-industrialization trends in much of the developing world
in recent decades (e.g. Atolia et al. 2020; Felipe et al. 2014; Haraguchi et al. 2017; Palma 2005;
Rodrik 2016). That finding is worrying. It suggests that the traditional route to development has
become more difficult. Yet, other scholars have argued—especially in the context of Africa—that
it is too soon to conclude that countries are running out of industrialization opportunities (Diao
et al. 2017; Haraguchi et al. 2017; Mensah 2020; Nguimkeu and Zeufack 2019).

This paper analyses industrialization trends for a large set of developing countries. It studies the
dynamics of manufacturing output and employment based on the new GGDC/UNU-WIDER
Economic Transformation Database (ETD). We make three contributions. First, the introduction
of the ETD itself, which provides consistent time series of employment and real and nominal value
added (VA) by 12 sectors in 51 countries, annually for the period from 1990 to 2018. It covers 20
Asian, 9 Latin American, 4 Middle-Eastern and North African (MENA), and 18 sub-Saharan
African economies at varying levels of economic development. The ETD has been constructed
from an in-depth investigation of the availability and usability of statistical sources on a country-
by-country basis.

The second contribution is to use manufacturing data to examine industrialization trends in the
developing world. We confirm that de-industrialization was widespread until the early 2000s, but
the trend reversed thereafter. We document an expansion of the manufacturing employment share
for many countries in Asia and sub-Saharan Africa. In developing Asia, the average manufacturing
employment share increased from 11.9 per cent in 2010 to 13.4 per cent by 2018. In sub-Saharan
Africa, the share of workers in manufacturing rose by 1.2 percentage points to 8.4 per cent during
the period 2010-18. Although the level of manufacturing activity in sub-Saharan Africa is low in
compatison with that in other regions, as well as from a historical perspective,' the increase is an
important reversal to a long-run de-industrialization trend that was documented for the period
from 1960 to 2010 (Felipe et al. 2014; Rodrik 2016). We confirm the statistical significance of these
trends in regressions similar to those used by Rodrik (2016), where we control for country-fixed
effects and demographic and income trends. For sub-Saharan Africa, the regression estimates
suggest a recovery of manufacturing by more than half the downward shift observed during the
period 1960-2010.

A third contribution is to explore the nature of the manufacturing renaissance. We ask whether
industrialization relates to an expansion of jobs at firms that meet the minimum size or registration
criteria to be included in official industrial surveys. For developing Asia we find, on average, that
industrialization does not appear to be predominantly driven by jobs in registered or unregistered

' At its peak in the 1960s and 1970s, manufacturing employed about one quarter to one third of the labour force in
France, Germany, Sweden, and the United Kingdom (see figure 5 in Rodrik 2016).
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firms. It likely differs according to the developing Asian country considered. However, for sub-
Saharan Africa our findings suggest an absorption of workers by unregistered small manufacturing
firms. We further distinguish between those countries that are manufactures exporters and those
that are non-manufactures exporters and find that domestic rather than foreign demand appears
related to industrialization. This suggests that small-scale firms in sub-Saharan African have
increased production of (low-) quality goods to meet rising demand by domestic consumers.

As Lewis (1979) noted, such an expansion of small-scale activity in manufacturing is an important
part of the development process. Indeed, small firms may meet domestic demand and provide
employment in the process. Do these firms use traditional technologies with limited opportunities
for productivity growth? If so, the manufacturing renaissance in Africa is unlikely to drive
sustained development. Yet, if these firms use modern technologies, the expansion of small-scale
activities is in fact an important part of the development process. In fact, both traditional and
modern techniques are observed across unregistered firms (Danquah et al. 2019; Diao and
McMillan 2018), and we speculate that the expansion of markets provides a steppingstone for
small-scale modern activity in Africa.

This paper is closely related to the large literature on industrialization and development, whose
focus is on employment industrialization, because the expansion of manufacturing jobs is a strong
predictor of higher levels of economic development (Felipe et al. 2014). Various scholars have
argued that countries run out of industrialization opportunities at lower levels of income and at
manufacturing employment shares below those experienced by earlier industrializers (Atolia et al.
2020; Felipe et al. 2014; Palma 2005; Rodrik 2016). However, Mensah (2020) argues that
industrialization trends in sub-Saharan Africa are sensitive to the size of the sample of countries
considered. Our findings suggest that for many developing countries the employment share in
manufacturing may not yet have peaked. When we use the same set of countries as in Rodrik
(2016), we do not find industrialization, but the larger sample of African countries in the ETD
indicates a significant industrialization trend. This suggests that the de-industrialization trend in
sub-Saharan Africa is indeed sensitive to the set of countries considered.

It also suggests cross-country diversity in industrialization trends. Differential patterns of
manufacturing output and employment shares have been documented across Asia by Sen (2019),

and in Africa by Nguimkeu and Zeufack (2019) and Mensah (2020). We contribute to these studies
by analysing country-specific industrialization patterns.

Finally, we relate to the literature that examines the characteristics of industrialization. Lewis (1979)
argued that the expansion of modern activities, often initially at a small scale, is a necessary
development phase. Diao et al. (2021) study the size and characteristics of manufacturing firms in
Ethiopia and Tanzania. They find that the bulk of employment growth is concentrated in
enterprises not covered in official surveys.” We find evidence of this in a wider set of countries in
Africa.

The remainder of the paper is structured as follows. Section 2 presents the content and main
characteristics of the ETD. Section 3 documents trends in the output and employment share of
manufacturing across the developing world. Section 4 describes the regression specifications that
are used in Section 5 to examine the significance of industrialization time trends conditional on
demographic and income trends. Section 6 examines how findings are affected by the sample of

% See also The Economist (2020).



countries considered and compares industrialization patterns specific to individual counttries.
Section 7 explores the nature of industrialization. Section 8 provides concluding remarks.

2 Data

Subsection 2.1 presents the GGDC/UNU-WIDER Economic Transformation Database (ETD).
Subsection 2.2 discusses the 2-digit manufacturing dataset, which is used in some of the extensions

of the analysis, and income and population data from the Maddison 2020 release (Bolt and van
Zanden 2020; Maddison 2020).

2.1 The Economic Transformation Database

The ETD is the successor to the GGDC 10-sector database (10SD). It is not an update of time
series in an existing sectoral dataset, but a new dataset built using primary data sources. In contrast
to the 10SD, the ETD has better coverage of low-income developing countries, distinguishes 12
sectors in the International Standard Industrial Classification revision 4 (ISIC rev. 4), and has time
series that run until 2018.

This subsection discusses the content of the ETD, the guiding philosophy to ensure that it meets
the requirements of consistency necessary for growth and productivity analysis, and the ETD’s
relation to other publicly available datasets.

Table 1 gives an overview of the content of the ETD. The dataset consists of 51 countries at
varying levels of economic development: 20 Asian, 9 Latin American, 4 Middle-Eastern and North
African (MENA), and 18 sub-Saharan African economies. According to data for 2018, they
account for a major part of the output of each region, namely 98 per cent, 82 per cent, 36 per cent,
and 73 per cent of GDP in Asia, Latin America, MENA, and sub-Saharan Africa, respectively.’
The ETD countries account for 55 per cent of global real manufacturing VA and 42 per cent of
global GDP.* The database is constructed by an in-depth investigation of the availability and
usability of statistical sources on a country-by-country basis. See de Vries et al. (2021) for a detailed
documentation of the sources and methods.

The ETD includes annual data on gross VA at both real and nominal prices for the period 1990—
2018. Data on persons employed is also included such that trends in labour productivity (VA per
worker) can be derived. The database covers the 12 main sectors of the economy as defined in
ISIC rev. 4. Together these 12 sectors cover the total economy.

Gross VA in real and nominal prices is from the National Accounts (NA) published by the
National Statistical Institutes (NSIs). VA by sector is compiled according to the UN System of
National Accounts (SNA). This system accounts for income from both formal and informal
activities. In addition, international comparability is high, in principle. However, NSIs frequently
change their methodologies and conduct new surveys. The general approach is to start with GDP
data for the most recent available benchmark years from the NA provided by the NSI or Central

? These numbers are based on VA at constant 2015 prices in US dollars for the year 2018, as reported by the UN
National Accounts database. As a share of VA in manufacturing the dataset accounts for 99 per cent, 79 per cent, 50
per cent, and 74 per cent in Asia, Latin America, MENA, and sub-Saharan Africa, respectively. Note that Russia is
not included in Asia.

N Comparable data for North American and European countries is available at www.euklems.cu.
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Bank. These data are typically compiled according to the 2008 SNA (UN 2008), but methods of
compilation vary by country, as some countries still follow the approaches outlined in the 1993
SNA (UN 1993). Historical NA series are subsequently linked to the benchmark year data. The
linking procedure ensures that growth rates of individual series are retained while absolute levels

are adjusted according to the most recent information and methods.

Table 1: Content of the GGDC/UNU-WIDER Economic Transformation Database

Countries included:
Developing Asia (14)
Advanced Asia (6)
Latin America (9)

Middle East and North Africa (4)
Sub-Saharan Africa (18)

ISIC rev. 4 sector

Bangladesh, Cambodia, China, India, Indonesia, Lao People’s
Democratic Republic, Malaysia, Myanmar, Nepal, Pakistan, Philippines,
Sri Lanka, Thailand, Viet Nam

Chinese Taipei, Hong Kong (China), Israel, Japan, Korea (Rep. of),
Singapore

Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, Mexico,
Peru

Egypt, Morocco, Tunisia, Turkey

Botswana, Burkina Faso, Cameroon, Ethiopia, Ghana, Kenya, Lesotho,
Malawi, Mauritius, Mozambique, Namibia, Nigeria, Rwanda, Senegal,
South Africa, Tanzania, Uganda, Zambia

Brief description

A Agriculture

B Mining

C Manufacturing

D+E Utilities

F Construction

G+l Trade services

H Transport services
J+M+N Business services

K Financial services

L Real estate

O+P+Q Government services
R+S+T+U Other services

Time period 1990-2018 (annual data)
Variables Gross VA at constant (2015) prices (national currency in millions)

Gross VA at current prices (national currency in millions)
Persons employed (in thousands)

National accounts; population censuses; labour force surveys;
establishment surveys

Principal sources

Note: Asian countries are grouped into developing and advanced Asia based on the classification by the IMF
(2020).

Source: authors’ illustration from www.GGDC.net and www.wider.unu.edu.

Volume data are estimated separately from constructed series of nominal VA and price deflators.
This has several advantages. In cases where price statistics are missing or inaccurate, price trends
of the aggregate sector are representative of the underlying detailed sectors. It is more reasonable
to make this assumption for price developments than for volume growth rates. In addition, this
method allows information on price developments to be added from external sources, such as the
consumer price index, when this is not available from primary sources.

The VA from real estate activities (ISIC rev. 4, industry L) consists of VA from rental activities
and imputations of owner-occupied housing. The latter imputation is based on an equivalent rent
approach and is added to GDP. Imputed income from dwellings does not have an employment
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equivalent and therefore is preferably excluded in productivity analyses. This is possible because
real estate activities are separately reported in the ETD.

Employment in the ETD is defined as “all persons engaged’, thus including all paid employees, but
also self-employed and family workers, aged 15 years and older. Hence, it aims to include both
formal and informal workers. Ideally, labour input is measured in hours worked, as differences in
hours worked across sectors affect sectoral productivity gaps (Gollin et al. 2014; McCullough
2017). However, the data, insofar as they are available, are irregular and information on hours
worked typically covers only the formal sector.

Employment information is typically not available from a country’s NA, as it is not part of the
SNA. For most countries, population censuses are used as these ensure full coverage of the (formal
and informal) working population and a reliable sectoral breakdown. However, population
censuses are typically quinquennial or decennial and cannot be used to derive annual trends.
Moreover, many developing countries had a census scheduled for 2019/2020, which could not be
incorporated because of a lag in data dissemination. Several population censuses have also been
postponed due to the Covid-19 pandemic.

Whenever appropriate, population censuses are used to indicate absolute levels of employment,
and labour force surveys (LFS) and establishment surveys are used to indicate trends in between.
For countries where population census data are not used, nationally representative LFS are used
as benchmarks instead. If employment series are not available to measure trends between
benchmarks, the interpolation between benchmarks is based on the ILO model-based sectoral
employment trends or the average trends in labour productivity between benchmark years for non-
agricultural sectors. Employment in agriculture is interpolated between benchmarks using series
of the economically active population in agriculture (see de Vries et al. 2021 for further
information).

The ETD aims to include recent sources of data on sectoral employment and rebased national
accounts. This is deemed crucial to account for the rapid growth of small business activities, in
particular in sub-Saharan Africa. Cleatly, reliability issues such as those related to the quality and
coverage of informal activities remain. Yet, the in-depth investigation of sources on a country-by-
country basis strives to provide the best estimates possible.

Here, we provide one specific example of how we arrived at manufacturing employment estimates
for Ethiopia.” To start with, source data on manufacturing employment in Ethiopia provide
conflicting information on levels and trends. The trend in manufacturing employment between
the 2005 and 2013 national LFS suggests an annual manufacturing employment growth rate of 2.7
per cent, which is lower than the population growth rate of 3.1 per cent and total employment
growth rate of 3.8 per cent reported in the LFS for this period. It also conflicts with other sources,
which indicate higher growth rates of manufacturing employment. For example, data from the
small-scale industry surveys for 2006 and 2014 suggest an annual growth rate of 14.6 per cent.
Data from the urban employment and unemployment surveys for 2010 and 2014 give an annual
growth rate of 10.3 per cent, and the large and medium-scale manufacturing censuses for 2010—
15 give an annual growth rate of 15.3 per cent. We follow the approach by Diao et al. (2021) to
estimate recent levels and trends in manufacturing employment for Ethiopia. Namely, we combine
manufacturing workers reported in the large and medium-scale manufacturing censuses (including

® We are grateful to Xinshen Diao and Maggie McMillan for discussions and data provision for Ethiopia and Tanzania.
See de Vries et al. (2021) for a detailed discussion and exposition of the sources and methods for each country in the
ETD.



temporary workers), non-food manufacturing workers from the small-scale industry survey
(excluding seasonal workers), and urban and rural food manufacturing workers reported in the
living standards measurement study surveys.

Several alternative sectoral datasets are publicly available. The best known is the World Bank’s
World Development Indicators (WDI). Figures for VA in the WDI are based on national accounts
data and are therefore comparable to those in the ETD. For employment, recent editions of the
WDI use ILO model-based estimates.”

The measurement of sectoral employment in the ETD and the ILO model have several similarities,
including the selection of available statistical sources to create inter-temporally consistent series,
and the use of nationally representative data sources. Yet, whereas the ETD prefers population
censuses, the ILO model prioritizes LFS. Sometimes LEFS are not nationally representative and
cover urban agglomerations only.” It also matters when an LFS is conducted—during the dry or
harvesting season. For example, the 2014 and 2018 LFS of Burkina Faso were conducted in the
dry season. As a result, the employment share in agriculture drops from about 80 per cent in 2006
to around 30 per cent from 2014 onwards in the ILO model-based estimates. Such unreliable series
are avoided in the ETD. Another major difference is the use of econometric imputation methods
to fill blanks in the ILO model (see Klasen 2019 for a discussion).

Perhaps most importantly, at the 19" International Conference of Labor Statisticians (ICLS) in
2013 it was decided to narrow the definition of the labour force to those that work for pay or
profit (ICLS 2013).® That revised definition of the labour force has a downward effect on the level
of agricultural employment, because farmers that mainly or exclusively produce for own use are
no longer included in employment by the ILO model-based estimates (Gaddis et al. 2020; Klasen
2019).

The revised definition of the labour force by the ILO is deeply problematic for several reasons
(Klasen 2019). First, it will be difficult to obtain accurate and consistent time series of employment
in developing countries where subsistence production is common.” Second, it will result in breaks
in the series. Third, it will create inconsistency between VA and employment. Production of
agricultural goods for own use falls within the boundaries of the SNA and is therefore included in
agricultural VA even if workers are not reported by the ILO." Labour productivity suddenly
shoots up as output is measured, but workers are not measured. Fourth, it results in misleading
information on the sectoral distribution of employment (Gaddis et al. 2020). Subsistence farmers

% Also, a recent productivity report by the World Bank (2020) updated series in existing sectoral datasets, such as the
GGDC 10-sector database, using the ILO model-based estimates.

7 Utban LFS are not representative of the sectoral employment structure in most economies. In patticular, if such
surveys are used, they may provide unreliable employment estimates in agriculture. For example, for 2010 the
agricultural employment share for Argentina in the ILO model-based dataset is 1.3 per cent of the workforce
(ilostat.ilo.org accessed September 2020), which compares with a population census-based estimate of 6.0 per cent in
the ETD for that year. In the ILO dataset, the agricultural share drops to 0.1 per cent by 2018, whereas it is still 5.1
per cent according to the ETD. This is due to the use of urban LFS by the ILO for Argentina.

¥ See https://ilostat.ilo.org/resources/concepts-and-definitions/ilo-modelled-estimates/.

’A report for Rwanda suggests that about 13 per cent of the labour force is no longer considered to be employed in
the new definition, and as a result the share of employment in agriculture falls from 68 to 46 per cent (Africa Headline
News 2017; see also Gaddis et al. 2020).

' National income accounts emphasize the monetary economy, yet an exception is made for the production of
primary products. The 1993 SNA recommends including non-monetary (i.e. own use) production of primary products,
and this recommendation is upheld in the 2008 SNA (Gaddis et al. 2020; Klasen 2019).
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who mostly produce for subsistence but do some non-agricultural activities outside the peak
season will now be categorized according to these minor off-farm activities.

Currently it is not clear whether, how, or for which countries and time periods the 19" ICLS
standards have been implemented. This problem also applies to the time series of agricultural
employment in the WDI, which directly derive from the ILO model-based estimates. The ETD
avoids these issues, as it uses the old definition and includes subsistence production workers.

2.2 Manufacturing data of registered firms and control variables

In an extension we will examine industrialization conditional on firm size. For this purpose, we
use the UNIDO Industrial Statistics Database complemented by industrial surveys available from
NSIs (described in detail in Appendix A). We obtain annual data on VA and employment for 2-
digit manufacturing industries according to ISIC rev. 4 (see Appendix A Table A2) building upon
the work by Pahl and Timmer (2019).

The data include information on output and labour input for firms that are sampled from the
population of firms recorded in business registers or economic censuses. VA is obtained by
subtracting intermediate inputs from sales, which is consistent with the measurement of VA in
NA. Usually only firms that surpass an employment threshold or meet registration criteria are
included in these surveys. Hence, small unregistered enterprises are typically not included (Pahl
and Timmer 2019; Wood 2017). As a result, coverage of small-scale manufacturing activities is
limited, even though they can make up a large share of manufacturing employment. We will
consider the sum of output and employment from the industrial statistics as pertaining to
registered firms. For each country-year, total manufacturing VA and employment of registered
firms is subtracted from manufacturing output and employment in the ETD. The residual is
defined as output and employment of unregistered small firms.

The regressions control for income and demographic trends. For these, we obtain GDP per capita
and population numbers from the Maddison 2020 release (Bolt and van Zanden 2020; Maddison
2020)." In Section 7 we will split the country sample into manufactures exporters and non-
manufactures exporters. We use the BACI database to compute the average manufacturing export
and import shares for the period 1995-2018. The BACI database is built from data reported to
the United Nations Statistical Division (UN Comtrade) and reconciles declarations of exporting
and importing countries (see Gaulier and Zignago 2010).

3 Re-industrialization? Descriptive trends

A first step towards understanding industrialization experiences is to map out the share of workers
employed in the various sectors of the economy. Figure 1 shows several important changes in the
allocation of employment. It shows average agricultural and manufacturing employment shares by
region for 1990, 2010, and 2018. These years provide useful decadal demarcations that help relate
the descriptive statistics to the regression analysis in subsequent sections. Yet, it is not our intention
to interpret observations at 2010 or 2018 as breakpoints in trends observed.

= Population numbers are reported in 000s and transformed to actual population numbers (so multiplied by 1,000) as
in previous studies (e.g. Rodrik 2016).



Figure 1: Employment shares in agriculture and manufacturing, by region
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Note: employment shares by region, unweighted averages. See Table 1 for the grouping of countries by region.

Source: authors’ calculations using the ETD.

The left panel of Figure 1 shows that the share of employment in agriculture decreased
substantially. Between 1990 and 2018 the share of agriculture declined in Latin America from 27.8
to about 15.6 per cent of the workforce; in developing Asia from 61.7 to 38.4 per cent; in MENA
from 34.4 to 20.6 per cent; and in sub-Saharan Africa from 64.8 to 45.6 per cent.

What happened to the employment share in manufacturing? The right panel shows trends in
manufacturing between 1990 and 2010. In Latin America, the share dropped from 14.1 per cent
in 1990 to 11.0 per cent in 2010 and fell further to about 10.3 per cent by 2018. In the MENA
countries it declined between 1990 and 2018. Developing Asia defied the trend and saw an increase
from 10.0 to 11.9 per cent between 1990 and 2010, and a further increase to 13.4 per cent by 2018.

Interestingly, in sub-Saharan Africa manufacturing also expanded between 2010 and 2018. The
manufacturing employment share was about 7.2 per cent in 1990 and also 7.2 per cent in 2010.
However, after 2010, the share of manufacturing started to rise. On average, it rose by 1.2
percentage points to 8.4 per cent between 2010 and 2018. Although the level of manufacturing
activities is low in comparison with that in other regions, the increase in manufacturing in Africa
is an important reversal to a long-run de-industrialization trend that was documented for the
period from 1960 to 2011 (see e.g. Felipe et al. 2014; Rodrik 20106).

The manufacturing value added (MVA) shares can be calculated at real (constant) or nominal
(current) prices. The average real and nominal manufacturing shares in GDP by region are shown
in Table 2. Later sections will focus on employment and real MV A, since nominal MV A conflates
prices and quantities.



The real MVA share in advanced Asia increased, despite a decreasing employment share. An
opposite pattern is observed in sub-Saharan Africa, where the real MVA share decreased and the
employment share increased. These patterns are a testament to differential productivity growth in
manufacturing relative to the aggregate economy: above average in advanced Asia and below
average in sub-Saharan Africa. Such relative productivity trends carry important implications for
economic growth. In sub-Saharan Africa, productivity growth in manufacturing came almost to a
standstill at 0.1 per cent on average during the 2010s. This is further explored in Section 7.

Table 2: Manufacturing share in GDP and labour force (%)

Employment Nominal value added Real value added
Region 1990 2010 2018 1990 2010 2018 1990 2010 2018
Advanced Asia 26.1 154 13.9 24.5 19.9 19.7 17.9 19.7 19.9
Developing Asia 10.0 11.9 134 16.3 19.0 18.2 14.2 18.1 185
Latin America 14.1 11.0 10.3 22.0 16.5 14.9 18.7 17.1 15.4
MENA 15.9 15.0 14.5 20.5 16.8 17.5 15.9 17.4 16.6
Sub-Saharan Africa 7.2 7.2 8.4 15.4 114 10.4 12.7 114 10.9

Note: manufacturing share (%) in employment, nominal GDP, and real GDP by region, unweighted averages.
See Table 1 for the grouping of countries by region.

Source: authors’ calculations using the ETD.

Figure 2 displays the manufacturing employment share by country. The left panel shows the share
in 1990 versus 2010, whereas the right panel shows the share in 2010 versus 2018. The dashed line
is a 45-degree line, whereas the solid line provides a linear fit for all observations. The left panel
suggests that manufacturing trends varied considerably across countries between 1990 and 2010.
Yet, most observations fall below the 45-degree line and the coefficient from the regression is
below 1. This suggests that de-industrialization is observed on average.

The right panel shows trends between 2010 and 2018. The manufacturing share in 2018 is close
to that in 2010. Observations are close to the diagonal and the regression coefficient is close to 1.
In fact, for many countries manufacturing activities increased. The diamonds—observations for
developing Asian countries—are often above the 45-degree line, which suggests industrialization,
e.g. in Bangladesh and Viet Nam. Yet, many squares—observations for sub-Saharan African
countries—are also above the diagonal. For sub-Saharan Africa this includes countries such as
Burkina Faso, Kenya, and Senegal.

Finally, Figure 3 singles out the industrialization experience of selected countries, namely
Bangladesh, China, Kenya, Mexico, Senegal, and Viet Nam. Starting with China, the country with
the largest number of manufacturing workers, we see that the country’s industrialization
experience includes a declining share in the late 1990s due to the downsizing of state-owned
enterprises, and the rapid expansion of manufacturing in the 2000s as China entered the WTO
(Bosworth and Collins 2008). From 2007 onwards, the manufacturing employment share remained
stable at around 20 per cent.

In Bangladesh, manufacturing expanded from 2000 onwards and in 2018 was slightly above the
levels observed in the early 1990s. For Kenya and Senegal, we also observe an increase in
manufacturing, although starting at low levels. In Mexico, we observe a reversal in de-
industrialization after 2009, although manufacturing activity is still below the levels observed in
the early 1990s. Finally, manufacturing expanded throughout the period in Viet Nam, and was
close to the level in China by 2018.



Figure 2: Employment shares in manufacturing, 1990, 2010, 2018
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Note: squares refer to sub-Saharan African countries, diamonds to developing Asian countries, crosses to MENA
countries, triangles to advanced Asian countries, and circles to Latin American countries. The dashed line is a
45-degree line, whereas the solid line provides a linear fit. See Table 1 for the grouping of countries by region.

Source: authors’ calculations using the ETD.
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Figure 3: Employment share in manufacturing, time trend in selected countries, 1990-2018
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Source: authors’ calculations using the ETD.

In a nutshell, these descriptive statistics point to employment industrialization for many developing
countries, in particular in developing Asia and sub-Saharan Africa. The next sections examine these
trends more formally.

4 Methodology

To investigate industrialization trends in developing countries, we consider an empirical model
which controls for income and population effects. Controlling for these covariates is relevant,
because the reallocation of economic activity across sectors is partly driven by changes in demand
from rising real income. From a theoretical perspective, structural change driven by non-
homothetic tastes is typically modelled using a Stone-Geary utility function, which generates non-
linear Engel curves."” In this framework, the marginal rate of substitution between different goods
is conditional on income and induces reallocation towards manufacturing products and services as
income rises. The extended version of Engel’s law shows that the budget share spent on
manufacturing goods increases during the initial stages of development, then stabilizes, and
eventually falls beyond a certain level of per capita income. Therefore, we expect a hump-shaped
relationship between per capita income and the manufacturing output/employment shate, which
we aim to capture by including the square of income per capita in the econometric model.

A large domestic market is indicative of potential demand, although the extent of the demand will
depend upon the level of income. That is, for a given level of income, a higher population is
associated with a larger market. We expect a rising population to increase the demand for
manufactures, with manufacturing firms responding by producing more manufactures at a lower
cost per unit, thanks to scale economies. As the unit cost of manufactures falls, firms become

'2 Comin et al. (2021) derive a hump-shaped relationship between manufacturing and per capita income using a non-
homothetic CES utility function that generates log-linear Engel curves. See also Herrendorf et al. (2014).
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more competitive domestically and internationally, leading to further increases in demand and
further expansion of manufacturing activities. Thus, we expect a positive relationship between
population and manufacturing output/employment. Beyond a certain threshold, population
growth may become a drag on manufacturing. For example, if agricultural consumption surges as
a result of high population growth, industry might be denied critical raw materials (Zhou 2009).
We follow Rodrik (2016) and also include the square of population in the econometric model.

The baseline econometric model follows Chenery (1960), popularized by Rodrik (2016):"

Mshare;, = By + BInYi + Bo(InY)% + Bsln P +
ps(In P)lzt +yPD: + a; + & (1)

where Mshare;is the manufacturing employment or output share for country 7at time ¢, 8yis the
constant, /nYand (/nY)? are the natural logarithm of per capita income and its squared value, /nP
and (/nP)? are the natural logarithm of population and its squared value, and a; are country-fixed
effects that take into account any time-invariant country-specific features such as geography,
endowments, and history, that might generate a varying degree of industrialization across countries
relative to baseline conditions.

We aim to capture industrialization patterns using period dummies (PLD;) for the 2000s, and the
2010-18 years. The estimated coefficients of the period dummies show the manufacturing (output
and employment) share of each period relative to the excluded decade of the 1990s. In an
extension, we will estimate (1) using year dummies instead of period dummies.

We also estimate regressions to explore heterogeneity in industrialization trends by interacting the
period dummies with country- (or region-) fixed effects using:

MSharelt S ﬁo + ﬁllnYw + ﬁz (lnY)lzt + Bgln Plt +
Ba(In P)?, + yPD, + 8PD; X di-c + a; + & (2)

where PD; X d;—. is the period dummy (PD) interacted with a dummy for the country (or region)
of interest (di=e = 1 and diz.=0). The coefficient 8 of the interaction indicates how much of the
period dummy varies by region or country, holding income and population effects constant. This
interaction effect 6 is a comparison of the industrialization pattern in a country (or region) relative
to the trend in the full sample. The direct effect y is the global average trend excluding the country
(or region) for which di-=e = 1. We calculate the marginal (or net) industrialization effect by
combining the direct and the interaction effects (8 + y). The standard error of this marginal effect
is calculated using the delta-method Taylor approximation.

We closely follow Rodrik (2016) and estimate (1) and (2) using OLS fixed effects regressions with
(heteroskedasticity) robust standard errors.

5 Baseline regression results

This section presents baseline regressions for employment and output industrialization. We run
regressions for the global sample as well as by region.

" Note that Chenery (1960) did not include the square of income and population in his model.
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Table 3 reports results for manufacturing employment shares using (1). The key parameters of
interest are those for the decade-fixed effects of the manufacturing share in the 2000s and 2010s,
which are estimated relative to the 1990s. The first column shows this in the aggregate sample.
Subsequent columns show regressions by region. In column (2) we find that de-industrialization
continued in advanced Asian economies, which become increasingly services oriented. The pattern
is different for developing Asian countries, shown in column (3). The 2010 decadal dummy is
positive and significant, suggesting employment industrialization. For Latin America, we find
significant de-industrialization in the 2000s. The coefficient for the 2010s is also negative but not
significant, as in the aggregate sample.

Table 3: Baseline regressions, manufacturing employment share

All Advanced Developing Latin Sub- Sub-
countries Asia Asia America Saharan Saharan
Africa Africa (excl.
Mauritius)
(1) (2) 3) (4) (5) (6)
In population -0.204*** 0.775 0.127 -0.596%** -0.018 0.055
(0.047) (0.629) (0.078) (0.061) (0.080) (0.073)
In population squared 0.006*** -0.029 -0.005** 0.018*** 0.002 -0.001
(0.001) (0.021) (0.002) (0.003) (0.002) (0.002)
In GDP per capita 0.386*** 0.626 0.300*** 0.965*** 0.326*** 0.235***
(0.021) (0.437) (0.041) (0.110) (0.040) (0.032)
In GDP per capita squared  -0.023*** -0.030 -0.016*** -0.056*** -0.023*** -0.017***
(0.001) (0.021) (0.002) (0.006) (0.003) (0.002)
2000s -0.005*** -0.037*** 0.004 -0.0171%** -0.002 0.005*
(0.002) (0.006) (0.003) (0.003) (0.003) (0.003)
2010s -0.003 -0.048*** 0.010** -0.008 0.005 0.019***
(0.003) (0.007) (0.005) (0.005) (0.006) (0.004)
Country-fixed effects Yes Yes Yes Yes Yes Yes
Countries 51 6 14 9 18 17
Observations 1,479 174 406 261 522 493
R? 0.91 0.87 0.92 0.89 0.89 0.84

Note: dependent variable is the manufacturing employment share. Regressions estimated using (1). Robust
standard errors in parentheses. See Table 1 for the country groupings. Developing Asia corresponds to the IMF
(2020) country grouping ‘Emerging and Developing Asia’. The results for the four countries from the MENA
region are not reported separately, but included in the full sample in column (1). * p<0.10, ** p<0.05, *** p<0.01.

Source: authors’ calculations.

Results for sub-Saharan Africa with and without Mauritius are shown in columns 5 and 6."* The
estimates suggest that the average economy in sub-Saharan Affrica (excluding Mauritius) had a
manufacturing employment share about 1.9 percentage points higher in the 2010s than in the
1990s. Rodrik (2016) found that the sub-Saharan African manufacturing share declined by 3.5
percentage points during the period from 1960 to 2010. Our point estimate thus suggests a
recovery of manufacturing by more than half the downward shift observed in the decades before.

Table 4 reports results for real MV A shares. The period dummies indicate that output shares were
stable over time. That is, for each region we observe neither a significant industrialization nor a
significant de-industrialization trend. In contrast—as in Rodrik (2016)—the decade-fixed effects

' Mauritius has a much higher GDP per capita than other sub-Saharan African countries and experienced a strong
de-industrialization trend (see Section 6), which is why we follow Rodrik (2016) and present additional results for sub-
Saharan Africa excluding Mauritius.
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for MVA share in current prices (see Appendix B Table B1) suggest de-industrialization. The
absence of a global downward trend in MVA in constant prices suggests a slower price increase in
manufacturing relative to other sectors.

Table 4: Baseline regressions, real manufacturing value added shares

All Advanced Developing Latin Sub- Sub-
countries Asia Asia America Saharan Saharan
Africa Africa excl.
Mauritius
(1) (2) 3) (4) (5) (6)
In population -0.300*** -0.847* -0.521** -0.786*** 0.312%** 0.361***
(0.068) (0.489) (0.232) (0.086) (0.099) (0.096)
In population squared 0.008*** 0.020 0.014** 0.023*** -0.009*** -0.011***
(0.002) (0.016) (0.006) (0.003) (0.003) (0.003)
In GDP per capita -0.000 0.476 0.202%** 0.747** 0.195*** 0.138***
(0.031) (0.335) (0.062) (0.084) (0.045) (0.041)
In GDP per capita squared 0.001 -0.017 -0.010** -0.042%** -0.014*** -0.011***
(0.002) (0.016) (0.004) (0.005) (0.003) (0.003)
2000s 0.005*** -0.001 -0.002 0.002 0.001 0.006*
(0.002) (0.004) (0.005) (0.003) (0.003) (0.003)
2010s -0.001 0.000 -0.011 -0.007 -0.003 0.006
(0.003) (0.005) (0.009) (0.005) (0.005) (0.005)
Country-fixed effects Yes Yes Yes Yes Yes Yes
Countries 51 6 14 9 18 17
Observations 1,479 174 406 261 522 493
R? 0.88 0.96 0.84 0.96 0.86 0.86

Note: dependent variable is the manufacturing value added share in constant prices. Regressions estimated
using equation (1). Robust standard errors in parentheses. See Table 1 for the country groupings. Developing
Asia corresponds to the IMF (2020) country grouping ‘Emerging and Developing Asia’. The results for the four
countries from the MENA region are not reported separately, but included in the full sample in column (1). *
p<0.10, ** p<0.05, *** p<0.01.

Source: authors’ calculations.

Decade dummies are commonly used to avoid fluctuations arising from business cycles. Yet, since
the dependent variable is observed annually, decade dummies may assign annual idiosyncrasies in
manufacturing employment or production within each decade to other (annual) explanatory
variables. As a result, specifications with decade dummies may underreport actual trends.

Figure 4 reports coefficients and their confidence intervals for time trends identified by estimating
(1) with year-fixed effects and employment as the dependent variable. We examine the same
regions as above. The specification with year dummies indicates a significant de-industrialization
trend in Latin America. Results for other regions are congruent with those with decadal dummies,
namely de-industrialization in advanced Asia, industrialization in developing Asia and sub-Saharan
Africa (excluding Mauritius).

The point estimates inform on the timing of industrialization patterns. For sub-Saharan Africa, the
point estimates are significantly above the initial (1990) manufacturing level from 2003 onwards.
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Figure 4: Annual time trend manufacturing employment share by region
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Source: authors’ calculations.

6 Industrialization trends across countties

This section documents heterogeneity in industrialization across countries. In subsection 6.1 we
compare our results with Rodrik (2016). When we estimate (1) for the smaller sample of sub-
Saharan African countries in Rodrik (2016), there is no significant industrialization trend in the
2010s. This suggests that results are sensitive to country coverage. Subsection 6.2 digs deeper by
studying regional and country-specific industrialization patterns.
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6.1 A comparison with Rodrik (2016)

The recent expansion in manufacturing employment, in particular in sub-Saharan Africa, contrasts
with findings of de-industrialization by Rodrik (2016). Why do the findings differ? First, the
analysis in Rodrik (2016) is based on a larger panel dataset including pre-1990 observations.
Second, Rodrik (2016) uses a smaller set of countries. Third, the ETD uses more recent national
accounts data and new employment sources. Coverage of new (often small-scale manufacturing
and services) activities tends to improve if new surveys and censuses are conducted. Hence, the
findings could also differ due to data vintages.

We examine these potential explanations in Table 5. As before, the dependent variable is the
manufacturing employment share. Regressions are estimated using (1). Only results of the decadal
dummy for the 2010s are shown. Column (1) reproduces the baseline findings. In Column (2)
observations before 1990 are included by extrapolating the ETD series backwards using the 10SD
and the Extended Africa Sector Database (EASD). In column (3) the country sample is restricted
to countries included in the 10SD used by Rodrik (2016). In Column (4), the time series for the
10SD countries are updated using trends from the ETD, hence retaining levels of economic
activity reported in the 10SD.

Table 5: Sample heterogeneity and data vintages

@) 2 (©)] “4)
Sub-Saharan Africa (excluding Mauritius)
2010s 0194+ .0147%** .0079 -.0046
(.0045) (.0042) (.0058) (.0038)
Latin America
2010s -.0079 -.0449%** -.0092* -.0116**
(.0053) (.0046) (.0054) (.0054)
Developing Asia
2010s .0100** -.0132%** -.0058 .0004
(.0045) (.0050) (.0075) (.0067)
Full ETD country sample Yes No No No
Including observations pre-1990 No Yes No No
10SD country sample used in Rodrik (2016) No No Yes Yes
10SD levels updated to 2018 No No No Yes

Note: dependent variable is the manufacturing employment share. Regressions are estimated using (1). Only the
2010 decadal dummies are shown. Robust standard errors in parentheses. Column (1) shows the baseline
findings. In column (2) the ETD series are extrapolated backwards using the 10SD and the EASD. In Column (3)
the country sample is restricted to countries included in the 10SD used by Rodrik (2016). In Column (4) the
country sample is also restricted to countries included in the 10SD. In addition, the time series in the 10SD were
updated using the trends from the ETD. Venezuela is not in the ETD. It is included in the regressions in columns
(2) and (3) but with time series that stop in 2011. * p<0.10, ** p<0.05, ** p<0.01.

Source: authors’ calculations.

Consider the comparison for sub-Saharan Africa. First, column (2) extends the sample by including
pre-1990 observations. This does not substantially change the baseline results. Next, note that 18
sub-Saharan African countries are included in the ETD. Of these, 11 are included in the 10SD.
Column (3) restricts the country sample to those in the 10SD."” This results in a positive yet
insignificant industrialization trend for sub-Saharan Africa. It suggests that the results of Rodrik
(2016) are sensitive to sample heterogeneity. Indeed, for several of the additional sub-Saharan

' Note that ex ante one might expect that enlarging the set of countries would diminish the probability of observing
industrialization, given that the 10SD tends to include more successful countries.
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Aftican countries in the ETD we observe industrialization. Some countties, such as Burkina Faso,
Cameroon, Lesotho, and Mozambique, experience industrialization patterns that significantly
exceed the global average trend (discussed in Section 6.2). The inclusion of these countries in
column 1 appears to drive the significant industrialization trend in the 2010s.

Column (4) reports results where the country sample is restricted and in addition the old 10SD
levels are used. The coefficient of the 2010 decadal dummy for sub-Saharan Africa now turns
negative, as in Rodrik (2016). Indeed, the closer we move towards the data used by Rodrik (2016),
the closer we get to reproducing his results. When we also use the vintage of the control variables
in Rodrik (2016), we find that the 2010s decadal dummy is -0.018 and statistically significant at the
1 per cent level (relative to the 1990s)."

For Latin America, the inclusion of pre-1990 observations in column (2) reproduces the de-
industrialization trend in Rodrik (2016). The sample of countries is comparable, the only difference
being that Ecuador is included in and Venezuela excluded from the ETD in comparison with the
10SD. Hence, the results in column (3) for the restricted country sample are comparable to the
baseline in column (1). Using the 10SD levels in column (4) also only slightly alters the results. In
line with the annual time trend reported in Section 5, de-industrialization appears as the typical
pattern in Latin America.

A comparison of the results for Asia is more difficult. This is because only a few (6 out of 14)
developing Asian countries are in the 10SD used by Rodrik (2016). That is, long-run time series
for many developing Asian countries in the ETD are not available, so the coefficient for
developing Asia in column (2) is reported for completeness but is difficult to interpret. It is only
for these six developing Asian countries that we can extend the series backwards and do the
analysis presented in column (2). This contrasts with the analysis for 14 countries included in
column (1). Column (3) suggests that the results for developing Asia are also sensitive to country
coverage, as the industrialization trend is insignificant in the smaller country set. The ETD includes
several countries that have industrialized, such as Cambodia and Viet Nam, which appear to drive
the significant industrialization trend shown in column (1). Finally, column (4) suggests that the
use of 10SD levels is not driving the differences in results.

6.2 Region- and country-specific industrialization patterns

This subsection goes a step further and examines industrialization patterns in countries and
regions. We estimate (2), where we interact the region-fixed effect with decadal dummies. Similarly,
we estimate (2) for each country, where we interact the country-fixed effect with decadal dummies.
The interaction effect is a comparison of the industrialization pattern in a country (or region)
relative to the trend in the full sample. The direct effect in (2) is the global average trend excluding
the focal country (or region). Combining both the direct and the interaction effects allows us to
calculate the marginal (or net) industrialization effect."’

16 Cf. table 4 in Rodrik (2016). Rodrik uses the Maddison (2009) release and updates income and population data with
the World Bank’s World Development Indicators. For sub-Saharan Africa there have been large data revisions by
statistical offices in recent years. For example, Nigeria’s GDP revision in 2013 led to an almost doubling of its
economy. This affects GDP per capita, one of the variables in (1).

" We assume that the full sample is representative of the global average trend. This subsection discusses only results
for manufacturing employment and abstracts from trends in MVA. Appendix B Table B3 provides results for real
MVA. Cross-country heterogeneity in employment industrialization is also observed for MVA.
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We start by reporting the marginal effect by region. Figure 5 shows industrialization trends in the
2000s and 2010s relative to the 1990s. On average, developing Asia experienced roughly a 2
percentage point increase in manufacturing employment share from the 1990s. Sub-Saharan Africa
also industrialized: its share of manufacturing workers was about 0.7 percentage points higher in
the 2010s than in the 1990s, and statistically significant at the 10 per cent level.'® In Latin America,
the share of manufacturing workers has been decreasing over the last two decades. Note, however,
that de-industrialization mainly occurs in the 2000s. Finally, the manufacturing share in advanced
Asia declined by 3.7 percentage points relative to the 1990s.

Figure 5: Industrialization patterns by region relative to the 1990s
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Note: dependent variable is the manufacturing employment share. Marginal effects by region are shown. Each
marginal effect is estimated on the basis of a separate regression using (2). The 95% confidence intervals are
derived using the delta-method Taylor approximation for standard errors of marginal effects. Estimation results
are reported in Appendix B Table B2.

Source: authors’ calculations.

Figure 6 displays industrialization trends for 12 countries. Each row shows four countries in Latin
America, Asia, and sub-Saharan Africa, respectively. It illustrates that some countries in each
region were industrializing even if the region on average was de-industrializing. For example, in
Latin America manufacturing expanded in Bolivia, and in advanced Asia manufacturing expanded
in Chinese Taipei. Conversely, in every region we also observe countries that de-industrialized,
such as Philippines in developing Asia. Figure 6 also illustrates the rapid decline in manufacturing
employment in Mauritius, which is why we follow Rodrik (2016) and exclude it in part of the
analysis for sub-Saharan Africa. Finally, Figure 6 illustrates a reversal in industrialization trends for
some countries. For example, de-industrialization in Argentina, Bangladesh, and Ghana in the
2000s did not continue in the 2010s. In Kenya and Bolivia, industrialization stalled in the 2010s.

'8 If we include Mauritius, the manufacturing employment shate for sub-Saharan Africa in the 2010s is not significantly
different from the 1990s.
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Figure 6: Trend in manufacturing employment share, selected countries.
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based on the delta-method Taylor approximation for standard errors of marginal effects. Estimation results are
reported in Appendix B Table B2.

Source: authors’ calculations.

Figure 7 shows results for all countries included in the ETD. As before, we show the marginal
effect of the country-specific manufacturing employment share in the 2010s relative to the 1990s.
Countries are sorted on the basis of the size of the observed change. The figure illustrates
substantial cross-country heterogeneity in industrialization patterns. Countries with a significantly
higher share of manufacturing workers in sub-Saharan Africa include Burkina Faso, Cameroon,
Kenya, Lesotho, Mozambique, and Senegal. For developing Asia, these include Cambodia,
Indonesia, Sri Lanka, Thailand, and Viet Nam. Furthermore, industrial development is observed
in Bolivia and Turkey.

This heterogeneity within regions and across decades is important for the interpretation of broader
regional trends. Our findings illustrate that industrialization is possible within every continent and
decade. Therefore, broader regional findings cannot be generalized to all countries within a region.
It also raises the questions about the nature and mechanisms of industrialization. This is explored
in the next section.
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Figure 7: Country-specific manufacturing employment share in 2010s relative to 1990s
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in Appendix B Table B2.

Source: authors’ calculations.

7 Exploring the nature and mechanisms of industrialization

So far, we have documented positive industrial trends in various countries, mainly across
developing Asia and sub-Saharan Africa. What is the nature of this manufacturing expansion? In
subsection 7.1 we start our exploration by splitting manufacturing activity into that covered and
not covered by industrial surveys. Typically, industrial surveys cover firms above an employment
size threshold. Hence, the split informs whether changes at small unregistered or registered firms
relate to observed industrialization trends. In subsection 7.2 we split our country sample into
manufactures exporters and non-manufactures exporters to explore whether industrialization is
related to an expansion of domestic or foreign demand.

7.1 Distinguishing between registered and unregistered firms

Various scholars suggest that industrialization in Africa relates to the expansion of small-scale
manufacturing firms (Diao et al. 2021; Mensah 2020). As Lewis (1979) noted, such an expansion
of small-scale activity in manufacturing is an important part of the development process. Indeed,
small firms may meet domestic demand and provide employment in the process.

This subsection uses the 2-digit manufacturing dataset to distinguish between registered and
unregistered firms. Typically, only firms that meet the minimum size or registration criteria are
included in official surveys (see Section 2). We will refer to firms included in industrial surveys as
registered firms. For each country-year, total MVA and employment of registered firms is
subtracted from manufacturing output and employment in the ETD. The residual is defined as
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output and employment of unregistered small firms. The harmonization principles in constructing
the ETD and the 2-digit manufacturing data lead us to assume that we roughly capture trends for
unregistered firms. We cannot infer whether traditional or modern techniques are used; this likely
differs across unregistered firms (Diao and McMillan 2018).

Table 6 reports results from estimating (1), where the dependent variable is the manufacturing
employment share in either unregistered (columns 1-3) or registered firms (columns 4—6)."
Conditional on income and demographic trends, the change in the manufacturing employment
share for the 2010s is positive yet insignificant for registered firms in developing Asia and Latin
America (see columns 4 and 5). We also do not find a significant pattern for small unregistered
firms in developing Asia and Latin America. For developing Asia, results suggest that both small
and large firms contribute to industrialization. In some countries, such as Viet Nam, structural
change is found to be related to an expansion of jobs at registered firms (McCaig and Pavcenik
2018). In other developing Asia countries such as India, jobs might mainly be created at small
firms (Akcigit et al. 2021).

Table 6: Regressions, manufacturing employment share, registered and unregistered firms

Unregistered firms Registered firms
o _8 @ 5~ = -g 5 So
= 5 5 X2 £ 5 59
5. S £ s P £ £ IS
T <L < 985 R < 985
3 g= - z £ -
0 & 3= a & 3=
1) 2 3 4) (5) (6)
In population -0.049 0.451%** -0.064 0.055 -1.047** 0.074**
(0.104) (0.136) (0.105) (0.109) (0.090) (0.036)
In population squared 0.001 -0.011** 0.004 -0.004 0.029*** -0.002**
(0.003) (0.004) (0.003) (0.003) (0.003) (0.001)
In GDP per capita 0.174*** -0.136 -0.069 0.051 1.101%** 0.140***
(0.051) (0.155) (0.052) (0.045) (0.083) (0.022)
In GDP per capita squared -0.011 % 0.002 0.001 -0.000 -0.058*** -0.009***
(0.003) (0.008) (0.003) (0.003) (0.004) (0.001)
2000s 0.006 -0.012%** -0.001 -0.004 0.001 -0.001
(0.004) (0.005) (0.003) (0.004) (0.003) (0.001)
2010s 0.004 -0.011 0.011** 0.003 0.003 -0.004**
(0.006) (0.007) (0.005) (0.006) (0.004) (0.002)
Country-fixed effects Yes Yes Yes Yes Yes Yes
Countries 10 9 12 10 9 12
Observations 281 261 341 281 261 341
R? 0.754 0.820 0.846 0.920 0.895 0.956

Note: dependent variable is the manufacturing employment share. Regressions are estimated using (1). Robust
standard errors in parentheses. Columns (1)—(3) show the results for small firms, columns (4)—(6) for registered
firms. * p<0.10, ** p<0.05, *** p<0.01.

Source: authors’ calculations.

¥ In comparison with the baseline results given in Section 5, fewer countries are included in this subsection because
country coverage is smaller in the 2-digit manufacturing dataset (see Appendix A Table Al).
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In sub-Saharan Africa, the 2010s dummy is significantly negative for registered firms (see column
6).” In contrast, the results in column (3) suggest that there has been a significant employment
expansion in unregistered firms in Africa in the 2010s. This suggests that employment
industrialization in sub-Saharan Africa is driven by small firms.

Table 7 presents the results for real MVA. For developing Asia, we again find that industrialization
does not appear predominantly driven by either small or registered firms. For Latin America, we
find significant positive (negative) output industrialization for small (registered) firms. In
combination with the results for employment industrialization, this suggests that productivity
growth was higher in smaller than larger firms. The opposite is observed in sub-Saharan Africa.
Indeed, employment industrialization is observed in small unregistered firms, but its output share
declines (column 3 of Table 7). For registered firms, the employment share declines, but the output
share increases. This points to productivity improvements among firms included in the industrial
surveys (Rodrik 2013). These results also align with those of Diao et al. (2021), who observe
productivity growth but no increase in employment by large firms in Ethiopia and Tanzania.
Smaller firms absorb workers and do not experience much productivity growth. The findings
presented here suggest that this pattern holds more widely across sub-Saharan Africa.

Table 7: Regressions, real manufacturing value added, small and large firms

Small firms Large firms
2 S S5y 2 S el
Se g 282 5 2 283
= < [ Sg < T 5=
g< = 2°3 2 < = 223
8 = SE= 2 = SE=
4 ? < S 2

@ @ 3 4 ®) (6)
In population 1.938*** 0.602 0.358*** -0.941%+* -1.388*** 0.296***
(0.284) (0.418) (0.128) (0.259) (0.451) (0.101)
In population squared -0.051*** -0.028** -0.009** 0.022%** 0.051** -0.011***
(0.008) (0.013) (0.004) (0.007) (0.014) (0.003)
In GDP per capita 0.333* 0.174 0.002 0.060 0.573* 0.274***
(0.151) (0.277) (0.084) (0.135) (0.280) (0.067)
In GDP per capita squared -0.023** -0.008 -0.005 0.003 -0.034** -0.013***
(0.009) (0.015) (0.005) (0.008) (0.015) (0.004)
2000s 0.032** 0.018** -0.010* -0.033** -0.016* 0.007
(0.015) (0.009) (0.006) (0.014) (0.009) (0.005)
2010s 0.007 0.038*** -0.021** -0.020 -0.045** 0.022%**
(0.020) (0.014) (0.010) (0.018) (0.014) (0.008)

Country fixed effects Yes Yes Yes Yes Yes Yes
Countries 10 9 12 10 9 12
Observations 280 261 341 280 261 341
R? 0.472 0.866 0.846 0.679 0.618 0.701

Notes: dependent variable is the manufacturing employment share. Regressions are estimated using (1). Robust
standard errors in parentheses. Columns (1)—(3) show the results for small firms. Columns (4)—(6) for large firms.
* p<0.10, ** p<0.05, *** p<0.01.

Source: authors’ calculations.

2 Appendix B Table B4 shows that employment de-industrialization is observed in registered firms across various
industries, including food processing and textile manufacturing, in sub-Saharan Africa.
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7.2 Manufactures exporters versus non-manufactures exporters

Next, we explore whether industrialization relates to comparative advantage. Wood (2017)
documents a positive (negative) relation between land-scarce (land-abundant) countries and
labour-intensive manufacturing exports. Hence, factor endowments appear related to sectoral
specialization in international trade.

We follow Rodrik (2016) and classify a country as a manufactures (non-manufactures) exporter if
its share of manufactures in exports is more (less) than 75 per cent. In a second grouping, we
classify a country as a manufactures exporter if its share of manufactures in exports exceeds the
corresponding import share. We compute the average manufacturing export and import shares
from the BACI database from 1995-2018. Manufactures exports are defined broadly, including
processed food products and refined petroleum, to match the sectoral output and employment
data. We use WDI as a cross-check and classify several countries not covered in the BACL?'

Table 8 reports the results when making these splits. The results for the 2000s are partly in line
with those in Rodrik (2016), namely that changes in the real manufacturing output share are
positive and significant for manufactures exporters. Yet, for the 2000s it is not clear whether
employment losses differ between manufactures exporters and non-manufactures exporters. That
depends on the classification used. The findings for the 2010s suggest that countries with a
comparative advantage in manufactures experienced employment de-industrialization, whereas
non-manufactures exporters did not.

The higher exposure of manufacturing firms to international competition incentivizes them to
improve productivity (e.g. Goldberg and Pavcenik 2007; Pavenik 2002). If productivity increases,
fewer workers are needed to produce the same output. Globalization has intensified and
manufactures trade has become more competitive, which might explain why employment de-
industrialization has become significant for manufactures exporters.

Manufacturing firms in sub-Saharan African might have increased production of lower quality
goods to meet rising demand by domestic consumers. If so, they are less exposed to international
competition. That might explain their low manufacturing productivity growth. The
industrialization in non-manufactures exporters could thus be driven by domestic rather than
foreign demand. An increase in agricultural income, public expenditures, and external transfers
may have expanded the market for (lower quality) manufactured goods (Diao et al. 2019, 2021). If
so, the manufacturing activities are not traded internationally but rather meet rising domestic
demand. We intend to investigate this further in a later version of the paper.

2 Botswana, Lesotho, Namibia, and South Africa are not in the BACI database. Chinese Taipei is in neither the BACI
nor the WDI database, but trade data from the NSI indicates that it is a manufactures exporter.
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Table 8: Results by specialization in manufacturing

Non-manufactures exporters Manufactures exporters
Manufactures exports Share of manufactures Manufactures exports Share of manufactures
<75% exports <share of >75% exports >share of
manufactures imports manufactures imports
EMP RMVA EMP RMVA EMP RMVA EMP RMVA
In population 0.042 -0.237* -0.203*** -0.309*+* -0.369*** -0.493*+* -0.174* -0.377**
(0.051) (0.095) (0.078) (0.113) (0.076) (0.087) (0.071) (0.092)
In population squared -0.000 0.007** 0.007*+* 0.009** 0.009*** 0.012%** 0.003 0.009***
(0.002) (0.003) (0.002) (0.004) (0.002) (0.002) (0.002) (0.003)
In GDP per capita 0.232%** 0.110*** 0.400*** 0.101*** 0.537** 0.058 0.480*** -0.039
(0.022) (0.040) (0.036) (0.039) (0.041) (0.041) (0.037) (0.050)
In GDP per capita squared -0.015*** -0.007*** -0.025*** -0.006*** -0.028*** 0.001 -0.025*** 0.005*
(0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.003)
2000s -0.002 0.003 -0.008*** 0.004 -0.016*** 0.005* -0.006** 0.007**
(0.002) (0.003) (0.002) (0.003) (0.003) (0.003) (0.003) (0.003)
2010s 0.004 0.002 -0.003 0.001 -0.025*** -0.007* -0.011** -0.003
(0.003) (0.005) (0.004) (0.005) (0.005) (0.004) (0.005) (0.005)
Country-fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
Countries 29 29 31 31 22 22 20 20
Observations 841 841 899 899 638 638 580 580
R? 0.890 0.848 0.865 0.861 0.885 0.902 0.920 0.873

Note: dependent variable is the manufacturing employment share. Regressions are estimated using (1). Countries in the sample where manufactures exports are >75% are
Bangladesh, Botswana, Cambodia, China, Costa Rica, Hong Kong, Israel, Japan, Lesotho, Malaysia, Mauritius, Mexico, Morocco, Pakistan, Philippines, Singapore, South
Korea, Taiwan, Thailand, Tunisia, Turkey, and Viet Nam. Countries in the sample where manufactures exports are >manufactures imports are Bangladesh, Botswana,
Cambodia, China, India, Israel, Japan, Lesotho, Mauritius, Morocco, Nepal, Pakistan, Philippines, Singapore, Sri Lanka, South Korea, Taiwan, Thailand, Tunisia, and Turkey.
Robust standard errors in parentheses. * p<0.10, ** p<0.05, *** p<0.01.

Source: authors’ construction.
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8 Concluding remarks: implications and consequences

Historically, industrialization has been a necessary condition for rising levels of economic
development and poverty reduction (Szirmai 2012). This paper analyses industrialization trends
for a large set of developing countties based on the newly constructed GGDC/UNU-WIDER
Economic Transformation Database. We confirm that de-industrialization was widespread until
the early 2000s. But the trend reversed thereafter. We document significant employment
industrialization for many countries in Asia and sub-Saharan Africa. For sub-Saharan Africa, the
regression estimates suggest a recovery of manufacturing by more than half the downward shift
observed during the period 1960-2010. This suggests that it was premature to conclude that the
developing world is de-industrializing.

The results carry important implications about opportunities for growth and development. Yet,
the findings also create new questions. Why has there been a reversal in the industrialization trend?
Will manufacturing continue to expand and will it relate to sustained productivity and income
growth? Does re-industrialization imply that manufacturing can still be important for economic
development?

Manufacturing can contribute to reductions in poverty and rising living standards, but that depends
on the nature of industrialization. The classic historical development pattern relates growth and
poverty reduction to the expansion of modern manufacturing activities (Lewis 1954; Pack and
Nelson 1999). Modern manufacturing activities are characterized by their higher technology
content, economies of scale, and international competitiveness.

We explore whether industrialization relates to an expansion of registered or unregistered
manufacturing firms. We use industrial surveys and find that in particular small unregistered
manufacturing firms are contributing to the manufacturing renaissance in sub-Saharan Africa. We
also distinguish between manufactures exporters and non-manufactures exporters and find that
domestic rather than foreign demand appears to be driving the manufacturing renaissance. We aim
to extend this exploration in a later version of this paper.
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Appendix A: Description of 2-digit manufacturing dataset

The primary source for constructing the 2-digit manufacturing dataset is the United Nations
Industrial Development Organization (UNIDO) Industrial and Statistical Database (UNIDO
INDSTATS 2, 2020). When there is no reliable benchmark or consistent series from the UNIDO
INDSTATS 2 (INDSTATS), this is complemented by national accounts (NA) or industrial surveys
from national statistical institutes (NSI). For example, Nigeria’s value added (VA) series from 1997
to 2018 is not available in INDSTATS. To obtain a series for Nigeria, we therefore use detailed
industry trends from the rebased NA data. The general approach follows Pahl and Timmer (2019).
The guiding principle is to ensure that the data are consistent over time, across variables
(employment and VA), and across countries.

In Pahl and Timmer (2019), missing data are treated as follows: First, all negative entries for all
variables are set to missing. In the primary data (INDSTATS), zeros could appear when the
industry is not sampled in the respective year or when there is no economic activity in that industry.
To distinguish between these two, Pahl and Timmer (2019) treat zeros as missing if (i) an industry
has a positive value in year 1, a zero in year 2, but a positive value in year 3, on the assumption
that the zero in-between is a missing value; or (ii) the industry records zeros at the beginning or
end of a time series but grows from 0 per cent to more than 5 per cent of total manufacturing or
vice versa, allowing for the possibility that industries emerge and vanish, but only if the change is
not beyond 5 per cent of total manufacturing.

Our sample is mainly for developing countries where, apart from light industry (food processing
and textile industries), the average share of other sectors is about 5 per cent, so treating zeros as
missing if the share in year t-1 or t+1 is less than 5 per cent of total manufacturing would drop
most missing observations or sectors. Therefore, we make the treatment of zeros and missing
information country- and sector-specific. For example, if the average share of a series of a specific
industry is more than 10 per cent, between 5-10 per cent, or below 5 per cent, then we treat zeros
as missing if the industry grows from zero to 5 per cent, 1 per cent, or 0.2 per cent of total
manufacturing, respectively. Finally, observations are treated as missing if there is a positive value
for other variables. For example, if there is a positive value for VA but the employment variable
is zero, we treat the zeros as missing information.

We fill in missing data using interpolation, extrapolation, and retropolation as follows. We use VA
in basic prices as a benchmark for VA series, then interpolate between benchmark years,
retropolate from the last benchmark, or extrapolate from the latest benchmark using growth trend
from NA data, if detailed industry series are available, or industrial production survey data. If there
are no detailed industry data from NA or industrial production surveys, we use growth trends of
total manufacturing VA from INDSTATS. For employment series, we use number of employees
as the benchmark, then interpolate, extrapolate, and retropolate using the growth trend of total
manufacturing labour productivity. We express VA in constant prices following Schreyer (2002),
where the domestic industry deflator is the US industry deflator adjusted for domestic inflation in
the manufacturing sector. The data cover 40 developing countries that are also in the ETD (Table
Al). The data are disaggregated into 2-digit manufacturing industries (Table A2). This results in
data for VA (current and constant prices) and employment at the 2-digit ISIC rev. 4 level for 1990—
2018.
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Table Al: Country coverage 2-digit manufacturing dataset

Developing Asia (10)

Advanced Asia (4)
Latin America (9)

ETD countries covered

Bangladesh, China, India, Indonesia, Malaysia, Myanmar, Philippines, Sri
Lanka, Thailand, Viet Nam

Israel, Japan, Korea (Rep. of), Singapore

Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, Mexico,
Peru

Middle East and North Africa (4) Egypt, Morocco, Tunisia, Turkey
Sub-Saharan Africa (13)

Time period (annual)

Variables

Botswana, Cameroon, Ethiopia, Ghana, Kenya, Malawi, Mauritius,
Namibia, Nigeria, Senegal, South Africa, Tanzania, Uganda

ETD countries not included in 2-digit manufacturing dataset
Burkina Faso, Cambodia, Chinese Taipei, Hong Kong (China), Laos,
Lesotho, Mozambique, Pakistan, Rwanda, Zambia

1990-2018

Gross VA at constant (2015) prices (national currency in millions)
Gross VA at current prices (national currency in millions)
Number of employees (in thousands)

Source: authors’ construction based on UNIDO INDSTATS 2, 2020; national accounts; industry surveys;
establishment surveys.

Table A2: 2-digit ISIC revision 4 manufacturing sectors

ISICrev.4 ETD

Cl0-Ci12 FOOD

C13-C15 TEXT

C16 WOOD

C17 PAPER

C18 PRINT

C19 PETRO

C20-C21 CHEMICALS &
PHARMA

Cc22 RUBBER

C23 MINERAL

C24 BAS METAL

C25 FAB METAL

C26 COMPUTER

cz7 ELECTRICAL

Cc28 MACHINERY

C29 MOTOR

C30 OTH TRANS

C31-C33 FURNI; OTH.

Cf TOTAL

Source: authors’ construction.

ISIC rev. 4 description
Manufacture of food products, beverages, and tobacco products
Manufacture of textiles, clothing, and leather products

Manufacture of wood and of products of wood and cork, except furniture;
manufacture of articles of straw and plaiting materials

Manufacture of paper and paper products
Printing and reproduction of recorded media
Manufacture of coke and refined petroleum products

Manufacture of chemicals and chemical products;
Manufacture of basic pharmaceutical products and pharmaceutical preparations

Manufacture of rubber and plastic products

Manufacture of other non-metallic mineral products

Manufacture of basic metals

Manufacture of fabricated metal products, except machinery and equipment
Manufacture of computer, electronic, and optical products

Manufacture of electrical equipment

Manufacture of machinery and equipment n.e.c.

Manufacture of motor vehicles, trailers, and semi-trailers

Manufacture of other transport equipment

Manufacture of furniture; Other manufacturing; Repair and installation of
machinery and equipment

Total manufacturing
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Appendix B: Regressions and trends

Table B1: Baseline regressions, manufacturing value added share in current prices

In population

In population squared

In GDP per capita

In GDP per capita squared
2000s

2010s

Country-fixed effects

Countries
Observations

All
countries

(1)
0.076
(0.057)
-0.005*+
(0.002)
0.249%
(0.028)
-0.013*+
(0.002)
-0.000
(0.002)
-0.014%+
(0.003)

Yes
51
1,479

Advanced
Asia

(2
0.623
(0.783)
-0.024
(0.026)
1.148%
(0.513)
-0.053**
(0.024)
-0.014%
(0.005)
-0.016**
(0.006)

Yes
6
174

Developing
Asia

(3
0.550%+
(0.098)
-0.016**
(0.003)
0.426++
(0.043)
-0.023**
(0.003)
0.004
(0.004)
-0.015%*
(0.007)

Yes
14
406

Latin

America

(4)

-0.784%*
(0.121)
0.019*+
(0.004)
0.422%+
(0.116)
-0.025%**
(0.006)

0.

007

(0.005)

0.

005

(0.007)

Yes

9
261

Sub-
Saharan
Africa

(5)

0.489%**
(0.093)
-0.015***
(0.003)
0.204%**
(0.052)
-0.013**
(0.003)
-0.010%*
(0.003)
-0.031%*
(0.005)

Yes
18
522

Sub-
Saharan
Africa excl.
Mauritius

(6)

0.519%**
(0.092)
-0.016**
(0.003)
0.169%**
(0.052)
-0.011%+
(0.003)
-0.008*
(0.003)
-0.027%+
(0.005)

Yes
17
493

Notes dependent variable is the manufacturing value added share in current prices. Regressions estimated using
equation (1). Robust standard errors in parentheses. See Table 1 for the country groupings. Developing Asia
corresponds to the IMF (2020) country grouping ‘Emerging and Developing Asia’. The results for the six Asian
high-income economies and for the four countries from the MENA region are not reported separately but are
included in the full sample, and the former are included in all Asian economies in column (2). * p<0.10, ** p<0.05,

%k n<0.01.

Source: authors’ calculations based on ETD and University of Groningen (2020).
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Table B2: Regional and country-specific industrialization trends, manufacturing employment

Countries by region

Asia
Advanced Asia
Taiwan
Singapore
South Korea
Israel

Japan

Hong Kong
Developing Asia
Viet Nam
Sri Lanka
Cambodia
Thailand
Indonesia
China

Nepal
Bangladesh
Laos
Pakistan
Myanmar
Malaysia
India
Philippines
Latin America
Bolivia
Ecuador
Brazil
Colombia
Mexico
Argentina
Chile

Peru

2010s x C

0.008** (0.003)
-0.039*** (0.006)
0.059*** (0.005)
0.010 (0.008)
-0.007 (0.007)
-0.048*** (0.006)
-0.053*** (0.004)
-0.117*** (0.016)
0.030*** (0.003)
0.061*** (0.006)
0.054*** (0.006)
0.049*** (0.007)
0.044*** (0.006)
0.026*** (0.005)
0.016** (0.006)
0.015*** (0.004)
0.013 (0.011)
0.007 (0.004)
-0.003 (0.006)
-0.004 (0.004)
-0.005 (0.010)
-0.008* (0.004)
-0.024*** (0.003)
-0.013*** (0.003)
0.032*** (0.004)
0.006** (0.003)
0.004 (0.004)
-0.001 (0.004)
-0.017*** (0.004)
-0.018*** (0.005)
-0.023*** (0.003)
-0.026*** (0.003)

2010s

-0.006* (0.003)
0.002 (0.003)
-0.004 (0.003)
-0.002 (0.003)
-0.003 (0.003)
-0.002 (0.003)
0.002 (0.003)
0.002 (0.003)
-0.010*** (0.003)
-0.004 (0.003)
-0.005 (0.003)
-0.004 (0.003)
-0.005 (0.003)
-0.003 (0.003)
-0.003 (0.003)
-0.003 (0.003)
-0.003 (0.003)
-0.003 (0.003)
-0.003 (0.003)
-0.003 (0.003)
-0.003 (0.003)
-0.003 (0.003)
-0.002 (0.003)
0.001 (0.003)
-0.004 (0.003)
-0.003 (0.003)
-0.003 (0.003)
-0.003 (0.003)
-0.002 (0.003)
-0.002 (0.003)
-0.002 (0.003)
-0.002 (0.003)

Marginal effect

(net shift)

0.002 (0.004)
-0.037*** (0.006)
0.055*** (0.006)
0.008 (0.009)
-0.010 (0.007)
-0.050*** (0.006)
-0.051*** (0.004)
-0.115*** (0.016)
0.020*** (0.004)
0.057*** (0.007)
0.049*** (0.006)
0.045*** (0.007)
0.040*** (0.006)
0.023*** (0.006)
0.013* (0.007)
0.012*** (0.004)
0.010 (0.011)
0.004 (0.005)
-0.006 (0.007)
-0.007 (0.005)
-0.007 (0.010)
-0.011* (0.006)
-0.027*** (0.004)
-0.012*** (0.003)
0.028*** (0.004)
0.003 (0.003)
0.002 (0.005)
-0.003 (0.004)
-0.019*** (0.004)
-0.020*** (0.005)
-0.025*** (0.004)
-0.028*** (0.004)
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2000s x C

-0.001 (0.003)
-0.030*** (0.005)
0.035*** (0.005)
0.011 (0.007)
-0.016** (0.007)
-0.038*** (0.006)
-0.030*** (0.005)
-0.097*** (0.016)
0.015*** (0.003)
0.028*** (0.004)
0.039*** (0.006)
0.031*** (0.003)
0.025*** (0.004)
0.010** (0.004)
-0.025*** (0.007)
0.023*** (0.003)
-0.016* (0.009)
0.012*** (0.003)
-0.006 (0.005)
-0.004 (0.003)
0.013 (0.011)
-0.004 (0.003)
-0.011*** (0.003)
-0.008*** (0.002)
0.029*** (0.004)
0.003 (0.002)
0.005 (0.004)
-0.004 (0.004)
-0.006 (0.005)
-0.023*** (0.005)
-0.016*** (0.003)
-0.021*** (0.004)

2000s

-0.005*** (0.002)
-0.001 (0.002)
-0.006***(0.002)
-0.005*** (0.002)
-0.005*** (0.002)
-0.005*** (0.002)
-0.003 (0.002)
-0.002 (0.002)
-0.010*** (0.002)
-0.006*** (0.002)
-0.007*** (0.002)
-0.006*** (0.002)
-0.006*** (0.002)
-0.005*** (0.002)
-0.005*** (0.002)
-0.006*** (0.002)
-0.005*** (0.002)
-0.005*** (0.002)
-0.005*** (0.002)
-0.005*** (0.002)
-0.006*** (0.002)
-0.005*** (0.002)
-0.005*** (0.002)
-0.003 (0.002)
-0.006*** (0.002)
-0.005*** (0.002)
-0.005*** (0.002)
-0.005*** (0.002)
-0.005*** (0.002)
-0.005** (0.002)
-0.005*** (0.002)
-0.005*** (0.002)

Marginal effect

(net shift)
-0.006** (0.003)
-0.032*** (0.000)
0.029*** (0.005)
0.006 (0.008)
-0.021*** (0.007)
-0.043*** (0.006)
-0.033*** (0.004)
-0.099*** (0.016)
0.005** (0.002)
0.022*** (0.004)
0.033*** (0.006)
0.025*** (0.003)
0.019*** (0.004)
0.004 (0.004)
-0.029*** (0.007)
0.017*** (0.003)
-0.021** (0.009)
0.006* (0.003)
-0.011** (0.005)
-0.009*** (0.003)
0.008 (0.011)
-0.010*** (0.003)
-0.016*** (0.003)
-0.012*** (0.002)
0.023*** (0.004)
-0.003 (0.002)
-0.001 (0.004)
-0.009** (0.004)
-0.011** (0.005)
-0.028*** (0.005)
-0.021*** (0.002)
-0.025*** (0.004)

R2

0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.92
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91
0.91



Countries by region 2010s x C 2010s Marginal effect 2000s x C 2000s Marginal effect R?
(net shift) (net shift)

Costa Rica -0.053*** (0.005) -0.002 (0.003) -0.055*** (0.005) -0.028*** (0.004) -0.005*** (0.002) -0.032*** (0.004) 0.91
Middle East and North 0.005 (0.003) -0.003 (0.003) 0.002 (0.004) 0.012*** (0.003) -0.006*** (0.002) 0.006** (0.003) 0.91
Turkey 0.035*** (0.005) -0.003 (0.003) 0.032*** (0.006) 0.041*** (0.005) -0.006*** (0.002) 0.035*** (0.005) 0.91
Tunisia 0.008*** (0.002) -0.003 (0.003) 0.005* (0.003) 0.012*** (0.002) -0.005*** (0.002) 0.007*+* (0.002) 0.91
Egypt 0.002 (0.003) -0.003 (0.003) -0.000 (0.005) 0.004 (0.003) -0.005*** (0.002) -0.002 (0.003) 0.91
Morocco -0.027*** (0.002) -0.002 (0.003) -0.028*** (0.003) -0.011*** (0.002) -0.005*** (0.002) -0.016*** (0.002) 0.91
Sub-Saharan Africa -0.000 (0.004) -0.003 (0.003) -0.003 (0.004) 0.003 (0.003) -0.006*** (0.002) -0.003 (0.003) 0.91
Senegal 0.065*** (0.004) -0.004 (0.003) 0.060*** (0.005) 0.032*** (0.004) -0.006*** (0.002) 0.026*** (0.004) 0.91
Burkina Faso 0.060*** (0.009) -0.004 (0.003) 0.056*** (0.010) 0.009*** (0.003) -0.005*** (0.002) 0.004 (0.003) 0.91
Lesotho 0.057*** (0.005) -0.008** (0.003) 0.050*** (0.005) 0.056*** (0.006) -0.008*** (0.002) 0.048*** (0.006) 0.91
Kenya 0.042*** (0.005) -0.003 (0.003) 0.039*** (0.006) 0.042*** (0.005) -0.006*** (0.002) 0.036*** (0.005) 0.91
Cameroon 0.024*** (0.003) -0.003 (0.003) 0.022*** (0.005) 0.007*** (0.002) -0.005*** (0.002) 0.001 (0.003) 0.91
Mozambique 0.022*** (0.006) -0.004 (0.003) 0.018*** (0.006) 0.025*** (0.004) -0.006*** (0.002) 0.019*** (0.004) 0.91
Namibia 0.012** (0.005) -0.003 (0.003) 0.009* (0.005) 0.008*** (0.003) -0.005*** (0.002) 0.002 (0.003) 0.91
Ethiopia 0.012*** (0.004) -0.003 (0.003) 0.009 (0.006) 0.016*** (0.003) -0.005*** (0.002) 0.010*** (0.003) 0.91
Botswana 0.011** (0.005) -0.002 (0.003) 0.008 (0.006) 0.011** (0.004) -0.005*** (0.002) 0.005 (0.004) 0.91
Malawi 0.004 (0.004) -0.003 (0.003) 0.001 (0.005) 0.006* (0.003) -0.005*** (0.002) 0.001 (0.003) 0.91
South Africa -0.001 (0.004) -0.003 (0.003) -0.004 (0.004) 0.021*** (0.003) -0.006*** (0.002) 0.015*+* (0.003) 0.91
Rwanda -0.005 (0.005) -0.003 (0.003) -0.007 (0.005) 0.001 (0.004) -0.005*** (0.002) -0.004 (0.004) 0.91
Ghana -0.006 (0.007) -0.002 (0.003) -0.009 (0.008) -0.016*** (0.004) -0.005*** (0.002) -0.021*** (0.004) 0.91
Zambia -0.042*** (0.005) -0.003 (0.003) -0.045*** (0.006) -0.033*** (0.005) -0.005*** (0.002) -0.039*** (0.005) 0.91
Tanzania -0.043*** (0.004) -0.003 (0.003) -0.046*** (0.006) -0.024*** (0.004) -0.005*** (0.002) -0.029*** (0.004) 0.91
Uganda -0.056*** (0.003) -0.003 (0.003) -0.058*** (0.005) -0.025*** (0.005) -0.005*** (0.002) -0.031*** (0.005) 0.91
Nigeria -0.059*** (0.010) -0.004 (0.003) -0.063*** (0.011) -0.056*** (0.010) -0.005*** (0.002) -0.061** (0.010) 0.91
Mauritius -0.098*** (0.004) 0.002 (0.003) -0.096*** (0.004) -0.038*** (0.009) -0.003* (0.002) -0.041** (0.009) 0.91
Sub-Saharan Africa 0.013*** (0.004) -0.006* (0.003) 0.007* (0.004) 0.009*** (0.003) -0.007*** (0.002) 0.002 (0.002) 0.91

excl. Mauritius

Note: dependent variable is the manufacturing employment share. Regressions estimated using equation (2). Each row represents a regression with period interactions with
the respective country relative to the 50 other ETD countries. Countries within each region ordered by direction and magnitude of deviation. Coefficients for control variables
omitted for brevity. Results for each country-specific regression are available upon request. Robust standard errors in parentheses. Delta-method Taylor approximations for
standard errors of net effects. * p<0.10, ** p<0.05, *** p<0.01.

Source: authors’ construction.
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Table B3: Regional and country-specific industrialization trends, manufacturing value added share in constant prices

Countries by region

Asia
Advanced Asia
Chinese Taipei
Korea (Rep. of)
Singapore
Japan

Israel

Hong Kong, China

Developing Asia
Myanmar
Cambodia
Viet Nam
Bangladesh
Malaysia
Thailand
Pakistan
Indonesia
India

China

Sri Lanka
Philippines
Nepal

Lao P.D.R.
Latin America
Bolivia
Ecuador
Brazil
Mexico
Colombia
Argentina
Peru

Chile

2010s x C

0.027*** (0.004)
0.035*** (0.006)
0.111*** (0.007)
0.078*** (0.005)
0.011 (0.008)
-0.008** (0.004)
-0.027*** (0.005)
-0.027*** (0.003)
0.016*** (0.005)
0.133*** (0.007)
0.110*** (0.007)
0.052*** (0.007)
0.042*** (0.007)
0.037*** (0.005)
0.023*** (0.006)
0.021*** (0.005)
-0.011** (0.005)
-0.017*** (0.006)
-0.021** (0.008)
-0.030*** (0.007)
-0.034*** (0.003)
-0.050*** (0.005)
-0.127*** (0.017)
-0.028*** (0.003)
0.011*** (0.002)
-0.009*** (0.003)
0.009 (0.006)
-0.021*** (0.003)
-0.024*** (0.005)
-0.025*** (0.006)
-0.028*** (0.005)
-0.050*** (0.003)

2010s

-0.011*** (0.003)
-0.005 (0.003)
-0.003 (0.003)
-0.002 (0.003)
-0.000 (0.003)
-0.001 (0.004)
-0.000 (0.003)
0.000 (0.003)
-0.005 (0.003)
-0.003 (0.003)
-0.004 (0.003)
-0.002 (0.003)
-0.002 (0.003)
0.000 (0.003)
-0.002 (0.003)
-0.001 (0.003)
-0.001 (0.003)
-0.000 (0.003)
-0.000 (0.003)
0.000 (0.003)
-0.000 (0.003)
0.002 (0.003)
-0.000 (0.003)
0.007* (0.003)
-0.001 (0.003)
0.000 (0.003)
-0.000 (0.003)
0.000 (0.003)
0.000 (0.003)
0.000 (0.003)
-0.000 (0.003)
0.001 (0.003)

Marginal effect

(net shift)
0.016*** (0.004)
0.030*** (0.006)
0.108*** (0.007)
0.076*** (0.005)
0.011 (0.009)
0.007*** (0.002)
-0.027*** (0.005)
-0.027*** (0.003)
0.011** (0.005)
0.129*** (0.007)
0.106*** (0.007)
0.051*** (0.007)
0.040*** (0.008)
0.037*** (0.007)
0.021*** (0.006)
0.020*** (0.007)
-0.012** (0.006)
-0.018** (0.008)
-0.021** (0.009)
-0.030*** (0.007)
-0.035*** (0.005)
-0.049*** (0.005)
-0.127*** (0.018)
-0.022*** (0.003)
0.010*** (0.003)
-0.009** (0.004)
-0.010 (0.006)
-0.021*** (0.004)
-0.024*** (0.005)
-0.025*** (0.006)
-0.029*** (0.006)
-0.049*** (0.004)
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2000s x C

0.009*** (0.003)
0.010*** (0.004)
0.022*** (0.008)
0.047*** (0.005)
0.006 (0.005)
-0.007*** (0.004)
-0.007* (0.004)
-0.023*** (0.003)
0.007 (0.003)
0.048*** (0.010)
0.068*** (0.007)
0.033*** (0.006)
0.010** (0.005)
0.039*** (0.006)
0.029*** (0.005)
0.011** (0.005)
0.006 (0.004)
-0.013*** (0.004)
-0.015*** (0.006)
0.003*** (0.005)
-0.024*** (0.004)
-0.016*** (0.006)
0.127*** (0.017)
-0.010*** (0.002)
0.003 (0.002)
0.004 (0.003)
0.018*** (0.004)
-0.011*** (0.005)
-0.005 (0.004)
-0.026*** (0.004)
-0.011*** (0.003)
-0.029*** (0.003)

2000s

0.001 (0.002)
0.004* (0.002)
0.004**(0.002)
0.004** (0.002)
0.006*** (0.002)
0.005** (0.002)
0.005*** (0.002)
0.006*** (0.002)
0.003* (0.002)
0.004** (0.002)
0.004* (0.002)
0.005** (0.002)
0.005** (0.002)
0.005*** (0.002)
0.004** (0.002)
0.005*** (0.002)
0.005*** (0.002)
0.006*** (0.002)
0.006*** (0.002)
0.005*** (0.002)
0.006*** (0.002)
0.006*** (0.002)
0.007*** (0.002)
0.008*** (0.002)
0.005*** (0.002)
0.005*** (0.002)
0.005*** (0.002)
0.006*** (0.002)
0.006*** (0.002)
0.006*** (0.002)
0.006*** (0.002)
0.006*** (0.002)

Marginal effect

(net shift)
0.010*** (0.003)
0.014*** (0.004)
0.026*** (0.008)
0.051*** (0.005)
0.011** (0.005)
-0.002 (0.003)
-0.002 (0.004)
-0.017*** (0.003)
0.010** (0.004)
0.052*** (0.010)
0.072*** (0.007)
0.038*** (0.006)
0.015*** (0.005)
0.044*** (0.006)
0.033*** (0.005)
0.016*** (0.005)
0.011*** (0.004)
-0.007 (0.005)
-0.010 (0.006)
0.008 (0.005)
-0.018*** (0.004)
-0.010 (0.006)
-0.121*** (0.017)
-0.002 (0.002)
0.009*** (0.002)
0.009*** (0.003)
0.023*** (0.005)
-0.005 (0.004)
0.001 (0.004)
-0.020*** (0.006)
-0.005* (0.003)
-0.023*** (0.004)

R2

0.88
0.88
0.89
0.88
0.88
0.88
0.88
0.88
0.88
0.89
0.89
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.89
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88



Countries by region

Costa Rica

Middle East and North

Turkey
Egypt
Tunisia
Morocco

Sub-Saharan Africa

Mozambique
Cameroon
Malawi
Burkina Faso
Tanzania
Uganda
Botswana
Lesotho
Ethiopia
Namibia
Senegal
Zambia
Kenya
Rwanda
South Africa
Ghana
Mauritius
Nigeria

Sub-Saharan Africa

excl. Mauritius

Note: dependent variable is the real manufacturing value added share. Regressions estimated using equation (2). Each row represents a regression with period interactions

2010s x C

-0.052*** (0.004)
-0.001 (0.004)
0.021*** (0.004)
0.016*** (0.005)
-0.020*** (0.006)
-0.021*** (0.004)
-0.007 (0.005)
0.055*** (0.008)
0.047* (0.004)
0.041*** (0.004)
0.024*** (0.006)
0.017*** (0.005)
0.018** (0.007)
0.016*** (0.006)
0.018** (0.008)
0.013** (0.005)
0.012* (0.006)
-0.004 (0.004)
-0.008 (0.006)
-0.013*** (0.004)
-0.016*** (0.005)
-0.030*** (0.003)
-0.046*** (0.007)
-0.075*** (0.005)
-0.116*** (0.012)
0.003 (0.005)

2010s

0.000 (0.003)
-0.001 (0.003)
-0.001 (0.003)
-0.000 (0.003)
0.000 (0.003)
0.000 (0.003)
0.001 (0.004)
-0.003 (0.003)
-0.001 (0.003)
-0.001 (0.003)
-0.001 (0.003)
-0.001 (0.003)
-0.001 (0.003)
-0.001 (0.003)
-0.002 (0.003)
-0.001 (0.003)
-0.001 (0.003)
-0.001 (0.003)
-0.001 (0.003)
-0.001 (0.003)
-0.000 (0.003)
-0.000 (0.003)
-0.000 (0.003)
0.003 (0.003)
-0.004 (0.003)
-0.001 (0.004)

Marginal effect

(net shift)
-0.051*** (0.004)
-0.002 (0.005)
0.020*** (0.005)
0.015* (0.007)
-0.020*** (0.006)
-0.021*** (0.005)
-0.006 (0.005)
0.051*** (0.008)
0.046*** (0.005)
0.040*** (0.005)
0.023*** (0.007)
0.017** (0.007)
0.017** (0.008)
0.016** (0.007)
0.015* (0.007)
0.012* (0.006)
0.011* (0.006)
-0.004 (0.005)
-0.009 (0.007)
-0.013** (0.005)
-0.016*** (0.006)
-0.030*** (0.004)
-0.046*** (0.008)
-0.071*** (0.005)
-0.119*** (0.013)
0.002 (0.005)

2000s x C

-0.019*** (0.005)
0.003 (0.004)
0.003 (0.004)
0.031*** (0.007)
-0.001 (0.006)
-0.023*** (0.005)
0.002 (0.004)
0.066*** (0.007)
0.017*** (0.006)
-0.003 (0.003)
0.020%** (0.006)
0.001 (0.003)
0.019** (0.007)
-0.005 (0.005)
0.078** (0.011)
0.003 (0.003)
0.010** (0.005)
-0.004 (0.004)
-0.006 (0.004)
-0.010*** (0.003)
-0.019*** (0.004)
-0.017*** (0.003)
-0.018*** (0.004)
-0.044*** (0.007)
-0.095*** (0.015)
0.003 (0.004)

2000s

0.006*** (0.002)
0.005*** (0.002)
0.005*** (0.002)
0.005** (0.002)
0.005** (0.002)
0.006*** (0.002)
0.006** (0.002)
0.004* (0.002)
0.005*** (0.002)
0.006*** (0.002)
0.005*** (0.002)
0.006*** (0.002)
0.005** (0.002)
0.006*** (0.002)
0.003 (0.002)
0.005** (0.002)
0.005*** (0.002)
0.005*** (0.002)
0.005*** (0.002)
0.005*** (0.002)
0.006*** (0.002)
0.006*** (0.002)
0.005** (0.002)
0.007** (0.002)
0.005** (0.002)
0.004* (0.002)

Marginal effect

(net shift)
-0.013*** (0.005)
0.008* (0.004)
0.008** (0.005)
0.036*** (0.007)
0.005 (0.006)
-0.017*** (0.005)
0.004 (0.003)
0.069*** (0.007)
0.022*** (0.006)
0.002 (0.005)
0.025*** (0.006)
0.007* (0.004)
0.025*** (0.007)
0.001 (0.005)
0.081*** (0.011)
0.008** (0.003)
0.015*** (0.004)
0.002 (0.005)
-0.001 (0.004)
-0.005* (0.003)
-0.013*** (0.004)
-0.011*** (0.003)
-0.012*** (0.004)
-0.036*** (0.006)
-0.090*** (0.010)
0.008** (0.003)

R2

0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.89
0.88

with the respective country relative to the 50 other ETD countries. Countries within each region ordered by direction and magnitude of deviation. Coefficients for control

variables omitted for brevity. Results for each country-specific regression are available upon request. Robust standard errors in parentheses. Delta-method Taylor

approximations for standard errors of net effects. * p<0.10, ** p<0.05, *** p<0.01.

Source: authors’ construction.
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Table B4: Regressions, manufacturing employment share by 2-digit industry, sub-Saharan Africa

Food Text Wood, paper Petro, chemicals Minerals & Computer Machinery Transport Furni; oth.
& print & rubber metals & electrical

Ln population -0.060*** -0.039 0.006 0.091*** 0.039*+* 0.047** -0.001 0.016** 0.002

(0.012) (0.050) (0.007) (0.021) (0.011) (0.008) (0.002) (0.007) (0.004)
Ln population 0.002*** 0.002 -0.000 -0.003*** -0.001*** -0.001*** 0.000 -0.000** -0.000
squared

(0.000) (0.002) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000)
Ln GDP per capita 0.020*** 0.123*** 0.014*** 0.008 0.022%** 0.024*** -0.004*** 0.004 0.009***

(0.005) (0.025) (0.002) (0.007) (0.006) (0.003) (0.001) (0.003) (0.002)
Ln GDP per capita -0.001*** -0.008*** -0.001*** -0.000 -0.001*** -0.002*** 0.000*** -0.000 -0.001***
squared

(0.000) (0.002) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
2000s -0.001** -0.010*** -0.000** 0.001* -0.001** -0.000 0.000 -0.000** -0.000***

(0.000) (0.003) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
2010s -0.002** -0.022%** -0.001*** 0.000 -0.001*** -0.000 0.000 -0.001** -0.001***

(0.001) (0.005) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 370 370 341 232 329 175 336 169 370
R? 0.947 0.902 0.947 0.923 0.936 0.970 0.975 0.959 0.955

Notes: dependent variable is the manufacturing employment share. Regressions are estimated using (1). Robust standard errors in parentheses. * p<0.10, ** p<0.05,
*** n<0.01

Source: authors’ construction.
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