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1 Introduction

Foreign direct investment (FDI) is considered by policymakers and practitioners
to be an important driver of local economic development (Javorcik, 2018). For
example, foreign investors may establish supply chain linkages with domestic
tirms, enhancing their productive capacities (e.g. Alfaro-Urena et al., 2022, on
Costa Rica), or impact the labour market by creating new employment opportu-
nities, better jobs and the mobility of workers (e.g. Setzler and Tintelnot, 2021;
Poole, 2013). The empirical literature on the effects of FDI is mixed. System-
atic evidence covering a broad set of development-related outcomes is limited.
While there is an extensive literature on the impact of FDI on growth and eco-
nomic development more generally, very little research has been done to under-
stand whether FDI matters for structural transformation (e.g. Alviarez et al., 2021;
Muhlen and Escobar, 2019; Liu, 2022). Moreover, and with some exceptions (e.g.
Toews and Vezina, 2022; Sonno, 2020; Mendola et al., 2022), empirical work gen-
erally is not granular enough to account for the heterogeneous features that can
affect the “quality” of FDI projects (Javorcik, 2015), or their impact at the subna-

tional level.

In this paper we use finely disaggregated data to evaluate the consequences of
attracting FDI projects at the local level, conditioning on the specific activity per-
formed by foreign investors. We look specifically at the role of FDI in driving
the process of structural transformation at the sub-national level for a sample of
24 African countries over the past 30 years. By introducing new knowledge and
resources into a given locality, the entry of foreign firms expands and updates the
domestic knowledge pool, which is one of the drivers of structural transforma-
tion (Fu et al., 2022). FDI can influence both supply and demand forces driving
structural transformation. On the supply side, foreign firms generally bring in

more advanced technology to the host location, supporting productivity growth,
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a potential reduction in informality, or easing capital constraints (Bau and Ma-
tray, 2022). On the demand side, FDI can affect economic activity through link-
ages with local suppliers and income effects (Liu, 2022). Ultimately the net impact

will depend on the characteristics of FDI and the host location.

Our analysis is based on geolocalized microdata on 4,918 FDI projects in 24 coun-
tries from fDi Markets, a proprietary database that provides information on the
distribution of greenfield investments from 2003 onwards.! To recover informa-
tion on the local labour market, we construct a novel database that combines
population censuses from IPUMS International with information from the De-
mographic and Health Surveys (DHS). The information provided by these two
sources is harmonized using a common administrative division identifier that is
consistent over time. Our final sample spans data on 40,665,627 individuals over
the period 1987-2019 in 2,567 subnational units in the 24 countries considered. We
link the entry of FDI to a set of indicators related to the structural transformation
of local labour markets, focusing on three dimensions of structural transforma-
tion: (1) the shift of workers from agriculture to modern sectors; (2) the shift of
workers from low- to high-skilled occupations; and (3) the shift of workers out of

self-employment.? All findings are disaggregated by the gender of workers.

For our empirical analysis, we define a geographic area as treated when it receives
its first FDI project. We then compare the outcomes of interest for treated areas
with the same areas before treatment and a control group of areas that did not
receive FDI. We start with some descriptive evidence linking FDI to structural

transformation at the administrative level in a specification that includes location

1fDi Markets is widely used source of information on FDI by international organizations (in-
cluding UNCTAD'’s annual World Investment Report) and the academic community (Toews and
Vezina, 2022; Brazys and Kotsadam, 2020). More information at the company’s webpage.

2The latter is an imperfect proxy of informality. Bandiera et al. (2022) show that self-
employment dominates the share of jobs in less developed countries, and Donovan et al. (2022)
provide evidence showing that self-employment is likely to be associated with frequent shits into
and out unemploymnet, rather than into wage work.
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and country-wave fixed effects. Results are suggestive of a positive relationship
between FDI and indicators of structural transformation. The presence of FDI is
correlated with an increase in employment and a shift in the composition of the
workforce towards modern sectors (away from agriculture) and higher-skilled

occupations.

We complement the descriptive evidence with an event study analysis to help
rule out any pre-trends in the performance across areas that receive FDI and
those that never do so. The event study also enables us to identify if there is a
persistent effect of receiving FDI on structural transformation. We follow recent
econometric literature on the implementation of two way fixed effects (TWFE)
and event studies (Roth et al., 2022; De Chaisemartin and D’Haultfoeuille, 2022),
and adopt the approach proposed by Callaway and Sant’Anna (2021) for stag-
gered difference-in-differences design, using the doubly-robust DiD estimator
developed by Sant’Anna and Zhao (2020). This method has the advantage of
correcting the potential bias due to the presence of negative weights while con-
ditioning pre-trends to a set of covariates. The latter is important given that the
presence of FDI projects tends to correlate with certain observable characteristics
of the host location such as the rate of urbanization and schooling in the treated

areas.

The event study analysis supports the descriptive findings. Treated locations ex-
perience an increase in employment subsequent to receiving FDI. The effect on
the occupational composition of workers is limited to an increase in employment
of high skilled workers in the year of the treatment, which does not persist over
time. On the other hand, the role of FDI as driver of structural transformation is

more evident and persistent.

To understand the implications of potential heterogeneity of FDI, we test alter-

native definitions of the treatment on the basis of the country of origin and the



activity performed by foreign firms in the field. This reveals that most of the
tindings are driven by FDI projects involving the establishment of new produc-
tion facilities. Conversely, we show that the entry of foreign firms in high-value
added services (e.g. financial, business, R&D) drives a change in the composition
of the labour force towards more skilled workers. Investment in extractive ac-
tivities is not associated with structural transformation or skill upgrading, while
there is some, albeit weak, long-run evidence of increases in the share of self-
employment. No substantial differences emerge for FDI coming from the North

(OECD countries) or the South.

We show that our results hold for a sub-sample that considers only women, who
are less likely to reduce their agricultural activities but that on the other hand see
some increases in self-employment, and if we exclude the most attractive areas
of the country. Furthermore, we run a battery of robustness checks, which show
that results continue to obtain using alternative methods. These include use of
other estimators that have been proposed in the literature for the staggered set-

ting (De Chaisemartin and d"Haultfoeuille, 2020; Borusyak, 2022).

In the final part of the paper we explore a potential demand side mechanism
through which FDI may be associated with the performance of domestic firms.
Specifically, for a sample that includes the 24 countries covered by our analy-
sis, we match fDi Markets data with firm level information from the World Bank
Enterprise Surveys (WBES). The data cover over 26,000 domestic firms operat-
ing in manufacturing and service sectors. We link FDI to domestic firms using
both their geographic location and sector of activity. We exploit the spatial and
temporal features of the FDI project and enterprise survey data by comparing
the performance of domestic firms located in relative proximity to FDI projects
to that of firms in locations where FDI will occur in years subsequent to when

the survey data were collected. The resulting difference-in-difference controls for



possible selection effects. We show that exposure to FDI (defined both in terms
of horizonthal and vertical linkages) is associated with growth in sales and em-
ployment, and upgrading in domestic firms, especially in the manufacturing sec-
tor. Overall, this demand side analysis supports the idea of FDI generating new
economic opportunities for neighboring domestic firms that in turn stimulates

demand for workers and new skills in modern sectors of the economy.

The literature on FDI in developing countries has largely focused on economic ef-
fects, either at the macro or at the firm level (Alfaro, 2017; Javorcik, 2018; Lay and
Tafese, 2020). Bringing the analysis down to the level of individuals and analyz-
ing the local effects of FDI has several advantages compared to more aggregated
studies. Following the impact evaluation literature, linking survey respondents
to nearby events provides more compelling evidence on changes in the socioe-
conomic conditions of individuals living in proximity to an FDI project and to
account for both the direct and indirect effects of local exposure to FDI projects.
Toews and Vezina (2022) find large local multiplier effects of FDI on employment
in Mozambique, especially for women and for the skilled.> Mendola et al. (2022)
tind a more general positive effect of FDI on local employment in a large sample
of African countries.* We extend this literature by constructing a new geospa-
tial dataset covering many African countries over time that permits us to analyze
the relationship between FDI and structural transformation observed in African
labour markets, with a focus on both the supply side of the labour market and
the demand side, reflected in the performance of domestic firms that are located

in the proximity of FDI projects.

Notwithstanding the presumption that the “quality” of FDI matters for devel-

3Also a recent work by McCaig et al. (2022) finds large employment effects due to the entry
and the subsequent growth of foreign affiliates in Vietnam in respose to trade liberalization with
the US.

“Mendez and Van Patten (2022) measure the long term impact of the United Fruit Company
in Costa Rica on living standards and socioeconomic conditions of the local communities.
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opment impacts (Alfaro and Charlton, 2007), evidence examining what foreign
tirms actually do in the field is sparse. By exploiting variation in the type of busi-
ness activity performed by foreign investors, we offer a comparative overview of
the differential effects of attracting different types of FDI. This type of approach
has been applied in studies evaluating the impact of large mining projects by for-
eign firms (e.g. Tolonen, 2018), but there is little research on the effects of other
activities of foreign investors, especially those related to the provision of services.
Our analysis shows FDI projects that involve the establishment of local produc-
tion activities and some types of value added services contribute more to struc-

tural transformation of local labour markets.

A final contribution of the paper is to add to a growing strand of research that
looks at the causes of structural transformation using microdata (Lagakos and
Shu, 2021; Baccini et al., 2022). Previous research has mostly focused on the role
of technologies, infrastructure and trade (Bustos et al., 2016; Erten and Leight,
2019; Hjort and Poulsen, 2019) on structural transformation. We expand this lit-
erature by showing that FDI can be a driver of changes in the composition of the
labour market and associated patterns of structural change. Our findings are con-
sistent with those of Alviarez et al. (2021), who find that increasing employment

in foreign affiliates pushes structural transformation in the host country.

The rest of the paper is structured as follows. Section 2 discusses the FDI and indi-
vidual level data and how the spatial dimensions of the two datasets are matched.
Section 3 reports the results of a descriptive exercise linking FDI to local labour
market outcomes. Section 4 describes the identification strategy, based on an
event study approach, and the main findings. Several extensions and robustness
checks are presented in Section 5. Section 6 presents the results of an analysis of

spillovers from FDI on domestic firms. Section 7 concludes.



2 Data

Individual level data. Our analysis relies on the IPUMS International Census
Database, the world’s largest archive of publicly available census data® and the
Demographic and Health Survey (DHS) Program Database.® The DHS data are
nationally representative surveys that are standardized across countries. They
comprise microdata on individual and household characteristics, including em-
ployment, health and other demographic traits. Both databases are compiled
through surveys, which are organized in waves. IPUMS waves are less frequent
(about one per decade) but have more extensive coverage, while DHS waves are
more frequent but encompass smaller sampling frames. IPUMS covers the entire
population; DHS focuses on individuals (mainly women) aged 15-49 and chil-
dren under five years. Another important difference relates to geographical in-
formation. The most detailed information on respondents’ locations in IPUMS is
generally the second-level administrative division of a country. In contrast, DHS
provides information on the exact location of the individual.” For each country,
we use the most detailed and time-consistent administrative level information

available in the IPUMS International Database.?

We consider microdata from IPUMS International and DHS for 21 and 24 African

countries, respectively, spanning 1987-2019. For consistency, these data were fil-

°Census data can be downloaded from the IPUMS International website.

®Survey data can be downloaded from the DHS Program website.

’The DHS Program provides the coordinates for georeferencing the respondents’ position.
These coordinates identify geographical points that are called clusters, which are randomly dis-
placed in order to maintain the confidentiality of the survey. Urban clusters contain an error that
ranges from 0 to 2 kilometers, while for rural clusters the range widens to 5 kilometers. Most DHS
surveys consider 25-30 households per cluster. For further details on the random displacement of
clusters, see the Program’s webpage at GPS data collection.

8To solve the time-consistency problems in the administrative designations we follow the pro-
cedures discussed by Alesina et al. (2021). Since the DHS clusters change over time, we combine
the DHS locations with the IPUMS polygonal shapefiles. For most of the countries, it was possi-
ble to use the consistent shapefiles provided by IPUMS international. However, as IPUMS does
not provide time-consistent shapefiles for Burundi, Namibia and Nigeria, for these countries we
use shapefiles provided by the Humanitarian Data Exchange (HDX). More information at the
organization’s webpage.



tered, selecting information for individuals aged between 15 and 49 years and
excluding DHS waves with female-only respondents.” Our sample includes data
on 40,665,627 individuals from 82 different DHS waves and 49 IPUMS waves, lo-
calized in 24 countries and 2,570 subnational units (see Table A1 in the appendix).
Figure 1 reports the African countries included in our sample and the associated

subnational units.

Figure 1: African countries disaggregated by subnational units
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Source: authors’ elaboration on IPUMS shapefiles and Humanitarian Data Exchange (HDX)
shapefiles.

To harmonize the information provided by the two sources of individual level
data, we follow the procedure proposed by Bandiera et al. (2022) to combine

IPUMS and DHS data to produce nationally representative indicators of labour

9Egypt, Madagascar and Morocco do not include data for men in DHS and are therefore
dropped from the sample. We include this information when running some extensions of our
main analysis for samples including only women respondents.
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market activities and workforce characteristics.!? Our dataset goes one step fur-
ther as we aggregate at the sub-national level, creating labour market indicators
at the local level. A limitation of this approach is that we can consider only those
African countries where DHS data and GPS information allow us to geocode re-
spondents.!! An additional issue is related to the lack of consistent shapefiles for
a long time span (due to changes in the definition of the administrative divisions)

which prevent us from considering some additional IPUMS waves.!?

We focus on the following outcomes: employed population; high skilled work-
ers; blue collar and white collar occupations, activities within or outside the agri-
cultural sector; and self-employment. Employed population indicates the indi-
vidual’s employment status both in IPUMS and DHS!3 High-skilled workers in-
clude legislators, senior officials, managers, professionals, technicians and asso-
ciate professionals in IPUMS; professionals, technicians and managers in DHS.4

Blue collar occupations encompass skilled agricultural and fishery workers, crafts

19Diao et al. (2017) use DHS data to explore labor market dynamics.

e exclude countries for which DHS data are not reported (Botswana, South Sudan), coun-
tries with only one DHS wave (Angola, Chad) and countries without GPS data (Mauritius, Su-
dan). Although they have only one DHS available, Mozambique and South Africa are included
because there are at least two IPUMS waves for these countries. Moreover, we do not consider
Niger, Ivory Coast and the Democratic Republic of Congo because we do not have data on FDI
projects for these countries.

Lpor example, Burkina Faso 1985, Ethiopia 1984, Ghana 1984, Guinea 1983, Malawi 1987,
South Africa 1996 have not any geographical variable attached to them and therefore they were
dropped from the sample.

13Tn DHS, the respondent is employed if he or she worked in the past seven days, while in
IPUMS the individual’s employment status indicates whether the respondent is part of the labor
force in the week prior the census. In Mali 1987-2009, Rwanda 2002, Sierra Leone 2004 the ref-
erence period is the past month while in Liberia 2008, Senegal 1988-2013, Sierra Leone 2015 and
Zimbabwe 2012 the reference period is the past year. In Benin 1992-2013 the reference period is
three months and in Ethiopia 2007 the reference period is 2 months.

4TPUMS codes the individual’s primary occupation according to the major categories in the
International Standard Classification of Occupations (ISCO) scheme for 1988. For someone with
more than a job, the primary occupation is typically the one in which the individual had spent
the most time or earned the most money. The 11 categories are: (1) legislators, senior officials
and managers; (2) professionals; (3) technicians and associate professionals; (4) clerks; (5) service
workers and shop and market sales; (6) skilled agricultural and fishery workers; (7) crafts and
related trades workers; (8) plant and machine operators and assemblers; (9) elementary occu-
pations; (10) armed forces; (11) other occupations, unspecified or not elsewhere classified. DHS
follows the ISCO scheme for 2008. The 9 categories are: (1) professionals, technicians or managers;
(2) clerical; (3,7) sales and services; (4,5) agriculture; (6) domestic service; (8) skilled manual; (9)
unskilled manual.



and related trades workers, plant and machine operators, assemblers and work-
ers in elementary occupations in IPUMS, and agricultural, domestic, skilled and
unskilled manual workers in DHS. White collar occupations refer to clerks, ser-
vices and shops workers in IPUMS; clerks, sales and services workers in DHS.
Employment in the agricultural sector include workers in agriculture, fishing
and forestry, mining and extraction for IPUMS, and agriculture for DHS.!> Activ-
ities outside the agricultural sector comprise all the residual occupations defined
by ISCO 2008 in DHS and all the other sectorial categories defined by the ISIC
classification in IPUMS. Finally, self-employment includes individuals employed
by a family member or self-employed in DHS and individuals self-employed in

IPUMS.16

We calculate location-wave level shares for the outcomes of interest, weighting
each individual-level observation using the weights provided by IPUMS and by
DHS to ensure that these indicators are a more precise approximation of the pop-

ulation of interest.!”

FDI. The foreign investment data come from the Financial Times fDi Markets
database. Data are gathered from various sources, including the media and na-

tional investment promotion agencies. This database includes the location of each

I5To create this variable, we use the ISCO scheme for 2008 for DHS. IPUMS records the dis-
aggregated sectoral classification, distinguishing between 17 levels roughly conforming to the
International Standard Industrial Classification (ISIC). The categories are: (1) agriculture, fish-
ing and forestry; (2) mining and extraction; (3) manufacturing; (4) electricity, gas, water and
waste management; (5) construction; (6) wholesale and retail trade; (7) hotels and restaurants;
(8) transportation, storage and communications; (9) financial services and insurance; (10) public
administration and defense; (11) services, not specified; (12) business services and real estate; (13)
education; (14) health and social work; (15) other services; (16) private household services; (17)
other industry, not elsewhere classified.

16JPUMS indicates the status of an economically active person with respect to his or her em-
ployment. There are three categories: (1) self-employed; (2) wage/salaried worker; and (3) un-
paid worker. DHS provides information on type of employer. The categories are: (1) employed
by family member; (2) employed by non-family member; (3) self-employed.

7Unlike IPUMS, we need to correct for lower sampling rates of men compared to women in
DHS before calculating the weighted average. More information on the weighting procedure in
the DHS data can be found at the DHS forum webpage.
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project, the name and country of origin of the investor.!® It also provides detailed
information on the sector (corresponding to the NAICS 2007 classification) and
activity of the FDI project in the host country. This variable covers 17 categories,
including business services, sales, manufacturing, extraction, construction, R&D,
and retail. This feature of the data is important because it permits assessment
of the potentially heterogeneous effects of FDI on structural transformation. Our
sample includes 4,918 greenfield FDI projects in 24 countries, covering the pe-
riod 2003-2020. During this period, South Africa, Kenya and Nigeria were the
top three recipients; the US, UK and South Africa the top three investors (see Ta-
ble A2). Investments in financial and business services and in software and ICT
services accounted for more than 30% of the total number of projects received by
African countries in our sample during the period for which the data are avail-
able. Business and sales activities and manufacturing activities attracted 69% of

the projects (see Table A3).

We have added geographical coordinates to each project for which information
on location (city, region, country) was available. This was possible for 72% of
all projects in the sample countries.'® Figure Al in the Appendix reports the
geographic distribution of FDI projects. Based on this information, we created a
panel version of the fDi Markets database for each country, counting the number
of projects in each administrative unit before each IPUMS/DHS wave. Similar

information was created by grouping FDI projects by their main characteristics,

18fDi Markets provides as well information on capital expenditure and jobs created at the
project level. However, for a large majority of the projects included in the sample (over 70%)
this is an estimated data, which is generated using a proprietary econometric model of the data
provider. For this reason, we prefer not to use these variables in our analysis.

9The total number of projects in the African countries considered in our sample was 6,787. Of
these, only 4,918 projects were georeferenced (3,261 at the city-level and 1,657 at the state-level).
Tables A4 and A5 in the Appendix summarize the characteristics of the projects that we were not
able to geolocalize. Overall, their geographic and sectoral composition is not too far from the
one of the sample, a slight exception being perhaps a higher relevance of manufacturing projects
among those not geolocalized.

11



including their origin (i.e. OECD, non-OECD, African countries, China), sector

and the type of activity performed by the foreign firm in the field.

Combining the data at geographic level. For each country, we combine the DHS
and IPUMS data with the FDI data at the level of each administrative unit using
the unit identifier. Figure 2 shows the African countries considered in our sample
disaggregated by administrative units and the number of FDI projects at the sub-
national level. 2’ Figure 3 provides an example of how the dataset is structured. It
reports data for Mozambique across the three available waves (1997 IPUMS, 2007
IPUMS, 2011 DHS). Each province in each wave describes the share of workers in
the agricultural sector and the locations of the FDI projects (black dots) received

up to the year of the wave.

Figure 2: Subnational units and number of FDI projects

FDI Magia T e

0-1 PAIN

Lisben

Baku Tahkent

Athens

s Tunis
10-20 o k Jobwan

[0 20-30 . y VR Kot
050 LCasablanca § s o Damascus Baghdad HAD »

50 - 100 o Lahore
— air S
B 100 - 150 - g walt Gity
I 150- 200

Islamabad

New Delb

Dubai

aRiyadh

Fortaleza

Recite

Salvador

0 750 1.500 km

Source: authors’ elaboration on fDi Markets data, on IPUMS shapefiles and Humanitarian Data
Exchange (HDX) shapefiles.

20Table A6 reports some descriptive statistics of our sample.
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Figure 3: Share of workers in the agricultural sector in Mozambique and the FDI
locations
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Note: authors’ elaboration on the final dataset combining fDi Markets, DHS and IPUMS data.
The maps report administrative units’” share of agricultural occupations and projects” locations.
In the first row, the map on the left reports the share in the 1997 IPUMS wave while the map on
the right reports the share in the 2007 IPUMS wave and the projects’ locations received by 2007.
In the second row, the map reports the share in the 2011 DHS wave and location of FDI projects
that occurred up to 2011.
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3 Descriptive Evidence

In our analysis, we link the entry of FDI to changes in the local labour markets in
recipient destinations. Throughout the analysis, we will consider the treatment
as an absorbing state, i.e. once receiving its first FDI a location remains treated

for the rest of the period considered.?!

We begin by providing some descriptive evidence based on the following regres-
sion:

Yier = ;BO+181(FDI)ict+:82(X)ict+')’i+96t+€ict (1)

where y; is one of the outcomes of interest, as defined in Section 2. They include:
(1) the share of employed population in location i; (2) the share of population
within or outside the agricultural sector; (3) the share of population in skilled
or unskilled activities; (4) the share of population in self-employment. < and
8 are location and country-wave fixed effects. All the regressions are weighted
using the total population of the area. We control for location specific factors
(Xict), including the average age of the population, the share of women and urban
residents, as well as the share of individuals with education beyond secondary

school. Standard errors are clustered at the level of the location.

Results of the descriptive analysis are summarized in Table 1. They provide sug-
gestive evidence linking the presence of FDI with indicators of the relative size
and composition of the respective local labour markets. We find evidence for a
positive association between receiving FDI and an increase in the share of em-
ployed population in the area (column 1). This is accompanied with a positive

correlation between FDI and indicators of structural transformation. The pres-

21This is plausible in the case of FDI projects, whose nature is more sticky compared to other
type of investments. Still, fDi Markets does not record divestment, so that it is not possible to
know whether a project that was registered in a given year is still active a few years later.
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ence of FDI is associated with higher shares of (i) high-skilled workers and work-
ers in white-collar occupations (columns 2 and 3); and (ii) workers employed in
non-agricultural activities (manufacturing and services, column 6). We find no

evidence of an association between FDI and informal work.
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4 Identification strategy and results

The relationship estimated in equation (1) rests on the assumption that, absent
the treatment, areas receiving FDI would have performed similarly to areas that
never do so. But FDI location choices are not random. Socio-economic char-
acteristics of local communities may influence FDI decisions. This may not be
addressed by estimating equation (1) using standard TWFE methods, even in the
absence of pre-trends. Specifically, when the treatment — as in our case — is het-
erogeneous over time across units, the coefficients estimated through TWFE may
not provide the correct weighted average of treatment effects across units (and
time).?? This is because with heterogeneous treatment one ends up comparing
treated units both with never treated (and not yet treated) units, which is correct,
as well as with already-treated units, which is not. The introduction of the latter
type of comparison results in negative weights for some of the estimated coeftfi-
cients, which can bias both the size and sign of the coefficient of interest. Several
alternative methods have been proposed in order to deal with these issues, pro-
vided that conditions related to the presence of parallel trends and absence of

anticipation hold.

We adopt the approach proposed by Callaway and Sant’Anna (2021), which pro-
vides estimators for staggered difference-in-differences that are robust to the pres-
ence of heterogeneous treatment. This estimates group- and time-specific aver-
age treatment effects on the treated using two-period/two-group difference-in-
differences estimators and then aggregates them to produce summary treatment
effect estimates, weighting by the size of each treatment group. More specifi-
cally, we use the doubly robust difference-in-differences estimator proposed by

Sant’Anna and Zhao (2020) as generalized by Callaway and Sant’Anna (2021) to

22Recent reviews by Roth et al. (2022); De Chaisemartin and D’Haultfoeuille (2022)) provide
an overview of the issues and proposed solutions.
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a setting with multiple periods and multiple groups. This method combines the
outcome regression approach and the inverse probability weighting using pre-
treatment characteristics to either condition parallel trends or weighting the con-
trol group on the probability of being treated. This is an appropriate approach in
our setting given that it is unlikely that parallel trends hold unconditionally. If
we compare the characteristics of locations one period before being treated with
control locations, there are notable differences in terms of some outcomes and
characteristics, including the share of urban population and the degree of sec-

ondary education (see Table 2).

Table 2: Summary Statistics: Treated and
Control areas

Variable Treated (at t-1) | Controls
Employed 62.45% 69.06%
High skilled 4.87% 3.77%
White collar 14.82% 14.77%
Blue collar 41.78% 50.86%
Agriculture 28.79% 38.69%
Non Agriculture 32.18% 29.17%
Self Employment 41.99% 56.68%
Age 28.26 28.54
Female 52.72% 54.52%
Urban 43.8% 23.27%
Secondary 30.63% 25.02%

Note: The table reports information on the characteristics

of locations included in our sample. Information on the
locations that we identify as treated in our analysis refer
to one period before treatment.

To address these concerns we include initial characteristics in terms of average
age, gender composition, urban population and the share of the population with
at least secondary education. We use both the never treated units and those not-

yet treated as control group.

We first report some diagnostics on the relevance of negative weights in our
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sample. This is done following the approach proposed by De Chaisemartin and
d’Haultfoeuille (2020), which identifies the proportion of ATTs that receive a neg-
ative weight due to the staggered treatment and therefore could bias the sign
of the TWFE estimates. Table A7 in the Appendix reports the weights attached
to each coefficient of the outcomes of interest in regression 1. Considering the
outcomes of interest, slightly more than 90 percent of the weights are strictly pos-
itive, while the sum of the negative weights is equal to -0.01. Column 4 reports
the ratio between the absolute expected value of the coefficients and the standard
deviation of the weights. If this ratio is close to zero, treatment effect heterogene-
ity would be a serious concern for the validity of Btwfe- In our case, it ranges
between 0.0038 and 0.0266, which indicates a plausible amount of heterogeneity

for all the outcomes of interest.

4.1 Results

In this Section, we present results based on the event study estimates. Note that
the structure of our data poses some limitations to the number of leads and lags
that we can effectively include. The median (mean) area is observed 3 times (3.2),
with similar values if we focus on the treated areas only. Based on this, we re-
port estimates that use 3 periods before and 2 periods after the treatment. When
interpreting the results, it should be noted that this is indicative of a relatively
long time span as the median (mean) distance across the waves considered in the

analysis is 5 (4.5) years.

Figure 4 summarizes the findings of the event study on the outcomes of interest,
reporting the estimated coefficients together with their 95% confidence interval.?3

The main message emerging from Figure 4 is that for most of the outcomes there

ZTable A8 provides additional details by reporting the event study estimates of the average
treatment effect on the treated of the main specification.
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is no evidence of violation of parallel trends. This is reassuring in view of the
consistency with results of the descriptive exercise in table 1, permitting a more
straightforward interpretation of the results. In addition, the event study esti-

mates help to assess whether the effects of FDI are likely to persist over time.

Results of the event study show that employment increases following entry of
a project in a given geographic location for about two periods. Thereafter it be-
comes insignificant. The most striking result is the evidence of structural trans-
formation away from agriculture, with non-agricultural shares of employment
rising consistently over time. Changes in the composition of occupations by skill
level are less clear. There is a jump in the share of skilled employment in the
year of the treatment, which disappears subsequently. No evidence emerges for
other occupations, with results for white collar occupations clearly affected by
pre-trends. Similarly, there is no evidence that FDI leads to changes in the share

of self-employment.
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Figure 4: Relationship between FDI projects and the outcomes of interest
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Note: this figure plots the event-study estimates of the average treatment effect on the treated
using the doubly-robust estimator in Sant’Anna and Zhao (2020) and Callaway and Sant’Anna
(2021). All the coefficients are estimated using the 95% confidence interval. The unit of observa-
tion is a location. As controls we include the share of females, the share of people who lives in
urban areas, the share of individuals with at least secondary education and average age in each
location, while we include the total population of the area as a weight. We plot the estimates 3
periods before and 2 periods after an FDI proje&tlentry.



5 Heterogeneity and Robustness

5.1 Heterogeneity

Activity and origin of FDI. To account for the potential heterogeneity of FDI,
we differentiate projects both according to the country of origin of the invest-
ment and what foreign firms actually do in the field. Regarding the former, we
distinguish between FDI coming from OECD member countries and those orig-
inating in the South (all the other countries).?* There is substantial evidence for
developing countries that the origin of FDI may be associated with differences in
potential effects, e.g., FDI from large emerging economies such as China can have
a positive impact because of a smaller technological distance between source and

host country (e.g. Amighini and Sanfilippo, 2014; Gold et al., 2017).

As far as the activity of foreign investors is concerned, we distinguish projects
whose core activities involve physical production in the location of the invest-
ment from projects that mostly generate value added through intangible activ-
ities (e.g. financial or business-related services).?> We also consider projects in
the extractive industry. The type of activity matters since it helps qualify the na-
ture of the local spillovers of FDI. While some activities (e.g. production and,
to a lesser extent, extraction of natural resources) are labour intensive and more
likely to stimulate jobs and local demand (Toews and Vezina, 2022), others (e.g.
business or financial services) can foster private sector development by easing
existing frictions (e.g. access to credit). In doing this we define the event as the

tirst time a given location receives a project in a given sector, activity or from a

211 our sample the OECD countries are Australia, Austria, Belgium, Canada, Chile, Colom-
bia, Costa Rica, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hun-
gary, Iceland, Ireland, Israel, Italy, Japan, South Korea, Latvia, Lithuania, Luxembourg, Mexico,
Netherlands, New Zealand, Norway, Poland, Portugal, Slovak Republic, Slovenia, Spain, Swe-
den, Switzerland, Turkey, United Kingdom, United States.

ZMore precisely, this includes projects in financial, business, and ICT related services.
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specific source.

Results of this exercise are summarized in Appendix Figures A2, which plot ATTs
for FDI across by sector and Figure A3, which does so by origin of FDI.2® The re-
sults suggest that the heterogeneous characteristics of foreign investors can affect
the relationship between FDI and structural transformation. FDI projects involv-
ing production (manufacturing) facilities are associated with structural change,
a finding that is consistent with the body of evidence on the direct and indirect
benefits of inward FDI in industry in developing countries (e.g. Javorcik, 2018;
Alfaro, 2017; Javorcik, 2015). Locations that receive FDI projects in extractive ac-
tivities show an increase in the share of the population that is employed that is
less likely to persist over time, a reduction in the share of skilled workers, and a
lack of structural transformation towards non-agricultural employment. There is
also some evidence of an increase in the share of self-employment. The results
do not reveal large differences for FDI originating in OECD countries relative to

non-OECD countries (Figure A3).

Female employment. Appendix Figure A4 reports event study results for a sub-
sample in which information is aggregated using only data on female respon-
dents for the same countries and waves used in the foregoing analysis. As men-
tioned in Section 2, Egypt, Madagascar and Morocco include only DHS data for
women and were not included in our main sample. These data can be used for
an analysis focusing only on women. Overall, results based on the two samples
are similar and in line with those obtained in figure 4 but we observe some dif-
ferences. The treated areas show an increase in employed women, characterized
by shifts in the female workforce to high-skilled jobs and jobs outside agriculture,

but we find no strong evidence of women moving out of agriculture in response

26Tables A9 and A10 in the Appendix provide additional details by reporting the event study
coefficients of the average treatment effect on the treated according to the type of activity per-
formed and the country of origin.
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to the entry of FDI. We find a small, contemporaneous to the treatment year, in-
crease in the share of self-employment for women living in locations that received

FDIL.%7

5.2 Robustness checks

Alternative estimators. We compare results obtained with the estimator by Call-
away and Sant’Anna (2021) with results obtained using two alternative estima-
tors proposed by De Chaisemartin and d’"Haultfoeuille (2020) and Borusyak et al.
(2021) to address similar settings like ours.?8 Appendix Figure A5 reports the re-
sults of the three estimators combined. Overall, both the direction and the size of

the estimated coefficients are very similar.

Dropping the capital city. A potential source of concern for the analysis is that
FDI projects are more likely to occur in areas within a country that are more de-

veloped, which may drive some of our findings.?’ To address this potential con-

Z’Table A1l in the Appendix reports the event study estimates of the average treatment effect
on the treated considering only female respondents in the same countries and waves used in the
main analysis and in the sample that includes also Egypt, Madagascar and Morocco.

2De Chaisemartin and d’Haultfoeuille (2020) and Borusyak et al. (2021) propose two different
estimators for staggered difference-in-differences design. On the one hand, De Chaisemartin and
d’Haultfoeuille (2020) propose an estimator that rules out dynamic effects and therefore the treat-
ment effect is instantaneous. They use a weighted average across t of two type of the difference-
in-differences: the first difference-in-difference compares the outcomes evolution of untreated
groups in the two periods and groups becoming treated while the second difference-in-difference
compares the outcome evolution of groups treated in the two periods. Moreover, it considers the
unconditional difference-in-difference designs. On the other hand, Borusyak et al. (2021) propose
an imputation estimator which allows for dynamic effects, meaning that it assumes that group’s
current outcome does not depend only on its current treatment and the outcome at time ¢ is al-
lowed to depend on its past treatments. It estimates the counterfactual using a TWFE model that
is fit using only pre-treatment data. If the outcomes are not too serially correlated, it can be more
efficient but it also relies on a stronger parallel trends assumption that may be more susceptible
to bias.

21t can also be argued that information gathered from fDi Markets is likely to be biased to-
wards certain locations within a country insofar as the coverage of media outlets and official
reporting on FDI projects, the main sources of information that feed fDi Markets, are more likely
to cover the areas where most economic activity occurs.
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cern, we replicate the analysis excluding areas hosting the capital city.3? Results of
this exercise, summarized in Appendix Figure A6 shows that results mostly do
not change. An important exception concerns employment, for which the coef-
ficient remains positive but is no longer statistically significant in post-treatment

periods.3!

6 Mechanisms: Firm level responses to FDI

The main result of the analysis is to find evidence that FDI is a driver of structural
transformation within local labor markets in the sample of African countries. This
leaves open the mechanisms through which FDI projects drive such structural
transformation. In this Section we analyze one potential demand side channel:
spillover effects from FDI on proximate domestic firms that may impact local

labour demand.

To do this we exploit geolocalized information on each FDI project and match it
to firm-level data from the World Bank Enterprise Surveys (WBES) for all African
countries for which this is possible.3> The WBES provide nationally represen-
tative®® firm-level information for many countries around the world, including

most African countries. For the analysis, we use a harmonized version of the

30For Ethiopia, Ghana, Kenya, Liberia, Mozambique, Namibia, Rwanda, Sierra Leone and
South Africa, the capital city includes more than one sub-national unit. For these countries we
therefore drop more than one area.

31Table A12 shows the event study coefficients of the average treatment effect on the treated
for the sample without the provinces with the capital city.

32This was done by computing the the geographical distance between each FDI project and
each WBES firm using the R function geosphere::distm and appending each firm’s ID to the dis-
tance matrix. editing the format of the distance matrix to a long version and merging the distance
matrix with the FDI data. This algorithm was applied to each country/wave sub-sample. Each
country/wave data set includes firm-level information (firm ID, ISIC code, geographical coordi-
nates) and project-level information (project ID, distance from the firm, company data, ISIC codes,
geographical coordinates).

33WBES are based on stratified random samples of companies extracted from public registries.
Stratification is by size, location, and sector.
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data set that provides standardized variables for all the surveys run from 2006
to 2020. Our sample includes 26,351 firms from all the 24 countries covered in
our main analysis (Appendix Table A13 provides summary information on the
sample size for each country and wave). Around half of the firms are in the
manufacturing sector, with services covering the other half. The outcome of this
matching exercise for the countries covered in the analysis is reported in Figure

A7 in the Appendix.

In our empirical specification, we link exposure of domestic companies to FDI
projects to firm-level indicators measuring various dimensions of economic per-
formance and activities that may be affected by firm exposure to FDI. We use the
following indicators: labour productivity (total sales per employee); total sales;
number of employees; share of skilled workers in total; the ratio of total cost of la-
bor on the number of employees; and investment in fixed assets (a dummy taking

one if a firm has invested in fixed assets over the past 3 years).

To identify the implications of FDI exposure for domestic firms we employ a
method that exploits spatial and temporal variation in the entry of new FDI
projects.3* We compare areas in which a FDI project has already occurred and
those where a project has not yet been implemented at the time of the survey,
but that will take place in a subsequent period.?®> To implement this approach,
we first define a buffer around the centroid of each of the places in which a firm

included in the WBES is located and then group the firms as follows:

1. those within a certain cut-off distance from an FDI project that was received

before the year in which the survey occurred (which we label as Active);

2. those within a certain cut-off distance from an FDI project that has not yet

34This method has been applied to evaluate the impact of development projects, as well as the
effects of FDI (e.g. Brazys and Kotsadam, 2020)

% As fDi Markets span a longer time period than most of the firm surveys we can determine
instances where FDI will occur in time periods not covered in the WBES.
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occurred but will take place in a period following the survey year (Inac-

tive);3¢ and

3. those outside the cut-off distance from either an active or an inactive project

(the control group).

We then estimate the following regression:

Yit = B1(Active)jy + Ba(Inactive)jy + B3(X) it + Or + Pj + Wet + €y (2)

Where Y is an outcome of interest for a firm i in industry j, location (city or re-
gion) v, and time ¢, and X is a vector of firm characteristics (including their age
and size group).?” Location 6;, industry ¢; and country-year w,; fixed effects ac-
count for common spatial and temporal trends, spatial clustering across firms,
and country-specific time-contingent factors, such as regulations, that may in-
fluence the relationship examined. Standard errors are clustered at the region-

industry level.

We use a buffer extending 50km around each firm’s location in our main speci-
fications This distance has been adopted in studies using similar methods in the
literature (Tolonen, 2018; Brazys and Kotsadam, 2020). As a robustness check, we
also consider the sensitivity of our results to different buffer sizes.?® Figure 5 il-
lustrates the identification strategy, using the buffer around Umuahia, in Nigeria,
as an example. The red dots in the middle of the circle represents a domestic firm.
The blue dots are FDI projects that are located in the neighbourhood of the firm.

The blue dots inside the circle are considered in the definition of the treatment

36When creating this group, locations in which there are already active projects are excluded.

7This variable is provided by the WBES and takes the value of 1 if a firm is small (less than 20
employees), 2 if it is medium-sized (20-99); and 3 if large (100 and over).

3Results of robustness checks using the different buffers are reported in Table A15 in the Ap-
pendix.
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(either as active or inactive, depending on when the projects are undertaken rel-
ative to a given WBES wave). The ones outside the circle will be included in the

control group.

Figure 5: Example of the buffer around Umuahia in Nigeria

o A
Note: authors’ elaboration on WBES and fDi Markets data.

This identification strategy relies on the estimation of two differences. The first
difference B captures the impact on a given outcome Y of FDI inclusive of any
selection effect; the second difference B, is meant to capture only the selection
effect. The variable of interest for the analysis is the difference between these two
coefficients (i.e., 1 — B2). Including the “inactive” coefficient allows us to com-
pare the outcome for firms in the proximity of current FDI projects with those
of firms that will receive a project in the future. This provides us with an esti-
mated coefficient (the difference) that accounts for unobservable time-invariant

characteristics that may affect both firm outcomes and FDI location choice.

We employ a binary definition of treatment. Whether a location is active or inac-
tive depends on whether it hosts (or will host) at least one FDI project over the
time span considered. Given the granularity of the data, this does not represent

a major issue since the median (average) number of FDI projects around each
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individual firm in our sample, conditional on being treated, is exactly 1 (2.6).

We measure the spillover effect of FDI by considering as treated those firms that
(a) operate in the same 4-digit (ISIC Rev. 3) industry, and that (b) have FDI
projects located within the buffer considered in our analysis. We expect this
measure to capture competition effects as well as knowledge and technological
spillovers due to the fact that foreign firms operate in the same narrowly defined
industry, and thus may share similar production techniques (Fons-Rosen et al.,
2017), and are in relatively close proximity, allowing more frequent exchanges of

ideas and workers (Kee, 2015; Newman et al., 2020).

Results are summarized in Table 3. Recall that our coefficient of interest is the
difference 1 — B2. Proximity to FDI is associated with several dimensions of do-
mestic firm performance. First, domestic firms expand their economic activity
following the entry of proximate FDI projects. This is reflected in the positive and
significant impact of FDI on labour productivity and sales, as well as in a slightly
significant positive impact on the probability to invest in fixed assets. Similarly,
we find that firms increase their employment. We do not find, however, evidence
on shifts towards more skilled workers (although there are a many missing val-
ues) or changes in the cost of labour. Results are mainly driven by the sub-sample

of firms (and hence FDI projects) in the manufacturing sector.

In a related exercise, we repeat the analysis considering firms as treated if ex-
posed to FDI in sectors to which they are related through input-output linkages

(AppendixTable A14).3 Although our data do not allow us to determine whether

3976 account for vertical spillovers, we rely on I/O coefficients, which are available from Eora
for most countries in our sample. We construct weights using the national I/O tables for 2010.
For each country, we consider the (26x26) matrix of sectors included in Eora. After extracting this
matrix, we calculate the gross value of domestic output for each of the 26 sectors, and for each
sector, the share of the sector’s output used by other sectors (backward linkage). These coefficients
are used to calculate measures of exposure to FDI weighted by their cross-sectoral dependence.
To do this, we construct a concordance table that links the 26 Eora sectors to the sectors defined by
WBES and fDi Markets, using the 2-digit ISIC classification. Considering the number of foreign
projects, we define backward linkages as the weighted sum of the number of foreign projects in
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a domestic firm sells directly to a foreign firm locally (in contrast to, e.g., Alfaro-
Urena et al., 2022), this is the best proxy for the foreign demand effect that we
can use. We again find evidence of increases in productivity and sales for firms
exposed to the demand of FDI firms. On the other hand, we also find evidence
of a decrease in employment. This could be a consequence of firms” upgrading,
given that in this case we find a more marked evidence of increased investments
in capital as well as a rise in labour costs (a proxy for wages) following exposure

to new potential demand from foreign buyers.

each domestic firm’s geographic buffer, the weights being the share of output sold by the sector
of firm i and the sector of the FDI project. These measures provide a proxy for the probability
that domestic firms enter the supply chain of foreign investors and participate in GVC-related
activities.
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7 Conclusions

Using a novel database that combines population census data from IPUMS In-
ternational and Demographic Health Surves with foreign investment data from
tDi Markets, we link the entry of FDI projects to a set of indicators related to the
structural transformation of local labor markets in Africa. Descriptive analysis re-
veals that the entry of a FDI project is correlated with an increase in employment
and a shift of the workforce towards non-agricultural sectors and more skilled

occupations. Most these findings are driven by FDI in the manufacturing sectors.

To go beyond correlations, we apply an event-study analysis following the ap-
proach proposed by Callaway and Sant’Anna (2021) for staggered difference-in-
difference settings to rule out any pre-trends. The results confirm the descriptive
analysis. We find that treated areas show evidence of structural transformation,
with an increase in employment characterized by shifts of workers to higher-
skilled jobs and occupations outside the agricultural sector. Our analysis of a
potential demand side mechanism through which FDI inflows may impact on lo-
cal labor markets — effects of FDI on neighboring domestic firms — reveals that
FDI is associated with changes in the performance of domestic firms and their

demand for workers.
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Appendix

Table A1l: Coverage of IPUMS data and DHS data by countries and years

Country DHS Waves IPUMS Waves
Benin 1996, 2001, 2012, 2017 1992, 2002, 2013
Burkina Faso 1993, 1999, 2003, 2010 1996, 2006
Burundi 2010, 2016 NA

Cameroon 1991, 2004, 2011, 2018 1987, 2005
Ethiopia 2000, 2005, 2010, 2016 1994, 2007
Ghana 1993, 1998, 2003, 2008, 2014 2000, 2010
Guinea 1999, 2005, 2012, 2018 1996, 2014
Kenya 2003, 2008 2014 1989, 1999, 2009
Lesotho 2004, 2009, 2014 1996, 2006
Liberia 2007, 2013, 2019 2008

Malawi 2000, 2004, 2010, 2015 1998, 2008

Mali 1996, 2001, 2006, 2012, 2018 1987, 1998, 2009
Mozambique 2011 1997, 2007
Namibia 2000, 2006, 2013 NA

Nigeria 2003, 2008, 2013, 2018 NA

Rwanda 2005, 2010, 2014, 2019 1991, 2002, 2012
Senegal 1993, 1997, 2005, 2010, 2019 1988, 2002, 2013
Sierra Leone 2008, 2013, 2019 2004, 2015
South Africa 2017 2001, 2007, 2011, 2016
Tanzania 1999, 2010, 2015 1988, 2002, 2012
Togo 1998, 2013 2010

Uganda 2000, 2006, 2011, 2016 1991, 2002, 2014
Zambia 2007, 2013, 2018 1990, 2000, 2010
Zimbabwe 1999, 2005, 2010, 2015 2012

Note: For DHS, we adopt the year of data collection from the survey documenta-
tion given that some datapoints might have been collected in the previous or in the
following year. This is not the case for IPUMS which collects data during a single
year.
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Table A2: Countries per number of investments received and made

Investors Freq  Recipients Freq

United States 14.46% South Africa 34.30%
United Kingdom 13.89% Kenya 12.67%
South Africa 6.28% Nigeria 11.64%
Germany 598% Ghana 7.63%
France 498% Mozambique 5.06%
China 4.55% Tanzania 4.21%
India 3.84%  Ethiopia 3.50%
Switzerland 3.58% Uganda 3.29%
Japan 2.83% Zambia 3.27%
UAE 2.83% Rwanda 2.40%

Note: authors’ elaboration on fDi Markets data. The sample
includes 4918 greenfield FDI projects in 24 countries from 2003

to 2020.

Table A3: Sectors and activities per number of projects

Sectors Freq. Activities Freq.

Financial services 17.14% Business Services 26.01%
Business services 10.94% Sales, Marketing & Support 24.26%
Software & IT services 8.70% Manufacturing 19.38%
Communications 7.77%  Logistics, Distribution & Transportation  4.53%
Food & Beverages 6.73%  Electricity 3.97%
Transportation & Warehousing 5.31%  Extraction 3.13%
Metals 4.94%  Construction 3.05%
Industrial equipment 4.45% Headquarters 2.91%
Renewable energy 3.92% Research & Development 2.70%
Coal, oil & gas 3.54% ICT & Internet Infrastructure 2.50%
Real estate 2.95%  Retail 2.09%
Chemicals 2.89% Education & Training 2.03%
Automotive OEM 2.52% Maintenance & Servicing 1.79%
Hotels & tourism 2.05%  Customer Contact Centre 0.98%
Building materials 1.93%  Technical Support Centre 0.35%
Electronic components 1.77%  Recycling 0.24%
Textiles 1.53%  Shared Services Centre 0.08%

Note: authors’ elaboration on fDi Markets data. The sample includes 4918 greenfiled FDI

projects in 24 countries from 2003 to 2020.
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Table A4: Countries per number of non-geolocalized investments received and
made

Investors Freq  Recipients Freq
United States 11.08% South Africa  20.01%
United Kingdom 9.52% Nigeria 11.66%
India 9.31% Kenya 10.38%
China 7.98%  Ghana 9.63%
South Africa 7.28%  Tanzania 6.58%
UAE 3.64%  Ethiopia 5.78%
Kenya 3.53% Uganda 4.92%
France 3.42% Zambia 4.49%
Canada 3.26% Mozambique 4.01%
Japan 3.21%  Senegal 2.73%

Note: authors’ elaboration on fDi Markets data. The sample
includes 1869 greenfield FDI projects in 24 countries from 2003 to
2020. These projects were not georeferenced and therefore they
were excluded from our sample.

Table A5: Sectors and activities per number of non-geolocalized projects

Sectors Freq. Activities Freq.

Financial services 13.06% Manufacturing 26.32%
Communications 11.82% Sales, Marketing &Support 22.26%
Metals 8.08%  Business Services 18.30%
Business Services 7.28%  Extraction 8.08%
Food & Beverages 7.28% ICT & Internet Infrastructure 6.58%
Software & IT Services 6.15%  Logistics, Distribution & Transportation  3.75%
Coal, oil & gas 5.62%  Electricity 3.48%
Automotive OEM 4.12%  Retail 2.68%
Chemicals 3.37%  Construction 2.30%
Transportation & Warehousing 3.32%  Research & Development 1.71%
Industrial Equipment 3.21% Education & Training 1.39%
Renewable Energy 3.00% Headquarters 0.96%
Consumer Products 2.41%  Customer Contact Centre 0.80%
Electronic components 2.19% Maintenance & Servicing 0.70%
Building materials 2.03% Recycling 0.97%
Textiles 1.93%  Technical Support Centre 0.32%

Note: authors’ elaboration on fDi Markets data. The sample includes 1869 greenfield FDI projects in 24 countries
from 2003 to 2020. These projects were not georeferenced and therefore they were excluded from our sample.
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Figure A1l: Geographic distribution of FDI projects across Africa
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Source: authors’ elaboration on fDi Markets data.

Table A6: Descriptive Statistics - Entire Sample

Mean SD Median Num. of Obs.

Female 0.544 0.073 0.537 11206
Urban 0.249 0.343 0.070 10886
Age 28543 1.616 28.293 11206
Secondary Educ. + 0.261 0.272  0.149 11176
Employment 0.688 0.165 0.704 11140
Self Employment 0559 0.222 0.574 10516
Employee 0.091 0.099 0.059 10516
Agriculture 0.376 0.252 0.371 10035
Non Agriculture 0.299 0.2 0.262 10035
High skilled 0.039 0.061 0.023 10751
White collar 0.150 0.137 0.107 10751
Blue collar 0.501 0.223  0.499 10751

Note: authors’ elaboration on the final dataset which combines fDi Markets
data, IPUMS data and DHS data.
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Table A7: Negative weights

Positive Negative Sum Negative |E[Bpyre]l/SDw

Employment 587 52 -0.007 0.0183
High Skilled 537 53 -0.01 0.0096
White collar 537 53 -0.01 0.0051
Blue collar 537 53 -0.01 0.0095
Agriculture 519 51 -0.01 0.0038
Non agriculture 519 51 -0.01 0.0266
Self Employment 530 438 -0.01 0.0105

Note: this table reports the positive and negative weights and the sum of the latter at-
tached to each coefficient of the outcomes of interest. Moreover it reports the standard
deviation of the average treatment effects which indicate how serious the problem of het-
erogeneity is.
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Figure A2: Relationship between FDI using other definitions and the outcomes
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Note: this figure plots the event-study estimates of the average treatment effect on the treated
using the doubly-robust estimator in Sant’Anna and Zhao (2020) and Callaway and Sant’Anna
(2021). All the coefficients are estimated using the 95% confidence interval. The unit of observa-
tion is a location. As controls we include the share of females, the share of people who lives in
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periods before and 2 periods after an FDI projeit3entry.



Figure A3: Relationship between FDI considering the donor and the outcomes
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Figure A4: Relationship between FDI and the outcomes disaggregated by gender
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Note: this figure plots the event-study estimates of the average treatment effect on the treated
using the doubly-robust estimator in Sant’Anna and Zhao (2020) and Callaway and Sant’Anna
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Figure A5: Relationship between FDI and the outcomes using other estimators
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Note: this figure plots the event-study estimates of the average treatment effect on the treated
using the following three methods: (1) the doubly-robust estimator in Sant’Anna and Zhao (2020)
and Callaway and Sant’Anna (2021) (CS 2020); (2) the method proposed by De Chaisemartin
and d’Haultfoeuille (2020) (CD 2020); and (3) the method proposed by Borusyak et al. (2021) (BJS
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periods after an FDI project entry.



Figure A6: Relationship between FDI and the main outcomes dropping capital
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Note: this figure plots the event-study estimates of the average treatment effect on the treated
using the doubly-robust estimator in Sant’Anna and Zhao (2020) and Callaway and Sant’Anna
(2021). The sample excludes all the administrative area in which the capital city of a country is
located. All the coefficients are estimated using the 95% confidence interval. The unit of obser-
vation is the province. We control for the share of female, the share of people who lives in the
urban areas, the share of individuals with at least secondary education and average age in each
province while we include total population of Eyz area as a weight. We plot estimates 3 periods
before and 2 periods after an FDI project entry.
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Figure A7: Geographic location of WBES firms (red dots) and FDI projects (blue
dots)

FDI
*projects
WBES

*firms

Note: authors’ elaboration on WBES and fDiMarkets data.
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Table A13: WBES firms and FDI projects

Country Waves of WBES | WBES firms | FDI Projects
Benin 2009, 2016 300 12
Burkina Faso 2009 394 28
Burundi 2006, 2014 427 12
Cameroon 2009, 2016 724 89
Ethiopia 2011, 2015 1492 174
Ghana 2007, 2013 1214 375
Guinea 2006, 2016 373 34
Kenya 2007, 2013, 2018 2439 624
Lesotho 2009, 2016 301 6
Liberia 2009, 2017 301 27
Malawi 2009, 2014 673 10
Mali 2007, 2010, 2016 1035 23
Mozambique 2007, 2018 1080 249
Namibia 2006, 2014 909 105
Nigeria 2007, 2014 4567 561
Rwanda 2006, 2011, 2019 813 119
Senegal 2007, 2014 1107 99
Sierra Leone 2009, 2017 302 21
South Africa 2007, 2020 2034 1731
Tanzania 2006, 2013 1232 207
Togo 2009, 2016 305 31
Tunisia 2013, 2020 1207 155
Uganda 2006, 2013 1325 162
Zambia 2007, 2013, 2019 1805 161
Zimbabwe 2011, 2016 1199 93

Note: The sample includes all firms surveyed for the countries included in
the sample used in the individual level analysis. The number WBES firms
include as well foreign firms (which are excluded from the empirical analysis).
FDI projects refer to the number of projects recorded before the respective
WBES waves.
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