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Summary

This dissertation consists of five self-contained chapters, which all relate to International

Economics and Development Economics. With the exception of the first chapter, the

dissertation’s focus is on Sub-Saharan Africa. The first chapter is an examination of the

impact of international migration on international trade in Spain at the province level.

The following three chapters are primarily focused on manufacturing firms in Ethiopia

and Sub-Saharan Africa. In the second chapter I analyze the effects of foreign direct

investment on domestic firm productivity using the Ethiopia firm-level manufacturing

data. In the third chapter I investigate the effect of the business environment on firm

performance using the World Bank business enterprise survey. In the fourth chapter I

examine the effect of import competition from China on gendered labor market outcomes

in Ethiopian manufacturing firms. In the last chapter I examine productivity development

and convergence at the sector level from selected sub-Saharan African countries.

Chapter 1: Immigration and Trade of Provinces: Evidence from Spain. While in the

Heckscher-Ohlin-Samuelson world where trade in goods and trade in factors are sub-

stitutes, there is an impressive body of research demonstrating the positive effects of

immigration on international trade – implying that trade and factor mobility can be

complements (Dunlevy & Hutchinson, 2001). Pioneers in this line of research were Gould

(1994), Head and Ries (1998), and Rauch and Trindade (2002), who were the first to

offer large-scale econometric evidence on the trade-migration nexus using gravity-style

estimation.

In this chapter, I provide a new angle on the trade-migration link in the context of

the Spanish export miracle. Three facts motivate this research. First, Spain experienced

a massive inflow of migrants between the mid-1990s and the global financial crisis. For

example, the share of foreign-born people in the total population reached 14.5 % in 2010,

up from 3.2% in 1998. Second, while the Spanish economy went into a painful and

long recession that lasted until 2013, Spanish exports developed much more positively

in the wake of the global financial crisis, and its competitive position on international

markets improved. Third, after 2008/09 many migrants returned to their home countries,

while at the same time there was still considerable new immigration taking place. This

suggests that the focus on the migration stock in the literature can be misleading and hide

considerable numbers of two-way migration when significant immigration and emigration
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are taking place simultaneously, as in the case of Spain after the global financial crisis.

Hence, we propose a more flexible approach – rather than using the migration stock in

our empirical analysis, we let immigration and emigration enter the model as separate

variables.

I find that our new migrant stock measure and the commonly used net migrant stock

provide similar estimates for the pre-crisis period. However, after the crisis we find that

our new stock measure provides a stronger trade creation effect of immigrants while the

traditional net stock measure is less precisely estimated. Furthermore, I find that the

export creation effect of immigrants is through the intensive margin of trade while before

the crisis the main channel was through the extensive margin.

Chapter 2- Foreign Direct Investment and Domestic Firm Benefit: Evidence from

Ethiopia. Countries across the world provide various incentives to encourage inward for-

eign direct investment, including tax holidays, reduced tax rates and financial incentives.

The rationale behind these polices is the potential creation of spillover effects from tech-

nologically superior foreign firms, since it is usually firms that are more productive, and

more technologically advanced that tend to operate globally in the form of FDI (Helpman,

Melitz, & Yeaple, 2004). However, extensive empirical studies show that the spillover ef-

fects from foreign firms to domestic firms can be significantly positive, non-existent, or

even negative. For instance, Aitken and Harrison (1999) finds that FDI adversely affect

domestic firms performance in Venezuela via the market stealing effect. Although in-

vestigating the effects of FDI on the host country has been the subject of many studies

across countries, evidence from Sub-Saharan Africa is rare.

Using the Ethiopia Large and Medium manufacturing firm data from 1997-2010, this

chapter investigates the effects of foreign firms on domestic firm productivity, survival

probability and resource reallocation. To the best of our knowledge, this is the first

study that employs a census of manufacturing firm level data from sub-Saharan African

countries. In addition, the Ethiopian government is currently following an ambitious

strategy to attract FDI. As a result, understanding the effect of foreign firms on domestic

firm performance is important from a policy perspective.

I follow two similar empirical strategies from previous studies, the first being Alfaro

and Chen (2018) and the second Aitken and Harrison (1999). First, I find firms that

receive foreign equity participation exhibit higher output, higher TFP and higher out-

put per worker. The point estimates suggest that a 10% increase in the share of foreign

investment in the firm increases its TFP by 1.6%. The result implies that policies pro-

moting joint venture could be beneficial for both the country and improving domestic

firm productivity. Second, I do not find any significant spillover effects from foreign firms

to domestic firms within the same industry. Finally, I find that a foreign firm’s presence

in the industry increases a domestic firm’s probability of death.

Chapter 3-Business Environments and Firm Performance in Sub-Saharan Africa-
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(joint work with Dessie Tarko Ambaw and Habtamu Tesfaye Edjigu). Studies over the

past two decades show that the business environment, generated by sound financial,

institutional, legal and regulatory environments, plays an important role in improving

firm performance. Thus, developing countries are urged to improve their business envi-

ronment; aid agencies sometimes make a condition for the improvement of the business

environment in awarding large amounts of assistance to such countries. However, some

recent studies cast doubt on the role of business environment constraints on firm per-

formance, arguing it is fixed effects – which may represent time-invariant differences in

the business environment across countries – that matters more for firm performance than

differences in the business environment across firms (Commander & Svejnar, 2011)

In this chapter, using a large sample of firms from 30 Sub-Saharan African countries

(SSA), we investigate the impact of the business environment on firm performance, mea-

sured by revenue efficiency, total factor productivity (TFP) and labor productivity. After

controlling for country, year and industry fixed effects; we find that business environment

constraints have a negative and statistically significant effect on firm performance in SSA.

The results provide evidence that, aside from country, industry and time-invariant fac-

tors, differences in business environments matter for firm performance. Replicating the

analysis using World Bank Doing Business indicators shows similar results.

Chapter 4-The Impact of Import Competition from China on Gendered Labor Out-

comes: Evidence from Ethiopian Firm-level Data-(joint work with Ruby Agbenyega and

Sylvanus Afesorgbor). In this chapter, we analyze the impact of import competition

from China on gendered outcomes such as wages and employment in the manufacturing

sector using a rich firm-level manufacturing data set from Ethiopia. We find that the

impact of rising import competition from China has a heterogeneous effect on female- and

male-specific outcomes in the labor market. For production workers, import competition

adversely affects female labor outcomes while there is no statistically significant impact

on the employment of administrative workers. More specifically, the Ethiopian female-

male employment ratio declines as import surges from China. In the case of wages, male

wages in general are negatively affected while female production workers again witness

an adverse effect on their wages. We show that the brunt of the negative impact of ris-

ing import competition from China over the 1997 to 2010 period was borne by female

production workers in Ethiopian manufacturing firms.

Chapter 5- Productivity Growth and Convergence across Sectors: Evidence from

Africa. In this chapter I examine the role of sectors on labor productivity levels, pro-

ductivity growth rates and convergence across 10 sectors in 9 African countries using

data from 1970-2010 in the spirit of Bernard and Jones (1996a, 1996b, 1996c). Using

the appropriate sector-specific PPP conversion rates, we find evidence of convergence in

labor productivity only for the manufacturing sector. However, we do not find evidence

of convergence in the rest of the sectors. The result is consistent whether we use β or σ
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convergence.
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Resumé

Denne afhandling best̊ar af fem selvstændige kapitler, som alle relaterer sig til interna-

tional økonomi og udviklingsøkonomi. Med undtagelse af første kapitel fokuserer resten

af afhandlingen p̊a afrikanske lande syd for Sahara. Kapitel 1 undersøger p̊avirkningen af

international migration p̊a international handel i Spanien p̊a distriktsniveau. De følgende

tre kapitler fokuserer hovedsageligt p̊a produktionsvirksomheder i Etiopien og Afrika syd

for Sahara. Kapitel 2 analyserer følgerne af udlandsinvestering for indenlandske virk-

somheders produktivitet vha. etiopiske produktionsdata p̊a virksomhedsniveau. Kapitel

3 undersøger effekten af erhvervsklimaet p̊a virksomheders præstation vha. Verdens-

bankens erhvervsvirksomhedsundersøgelse. Kapitel 4 undersøger p̊avirkningen af im-

portkonkurrence fra Kina p̊a kønsrelaterede arbejdsmarkedsresultater i etiopiske produk-

tionsvirksomheder. Det sidste kapitel undersøger produktivitetsudviklingen og konver-

gens p̊a sektorniveau i udvalgte afrikanske lande syd for Sahara.

Kapitel 1: Immigration and Trade of Provinces: Evidence from Spain. Efter Heckscher-

Ohlin-Samuelsons opfattelse er varehandel og faktorhandel substituerende, men megen

forskning p̊aviser immigrations positive effekt p̊a international handel – hvilket antyder,

at vare- og faktormobilitet kan være komplementære størrelser (Dunlevy & Hutchinson,

2001). Pionererne inden for denne forskning var Gould (1994), Head and Ries (1998) og

Rauch and Trindade (2002), som var de første til at fremlægge omfattende økonometriske

beviser for sammenhængen mellem migration og handel vha. beregninger efter ”the Grav-

ity Model”.

I dette kapitel fremlægger jeg en ny vinkel p̊a sammenhængen mellem handel og migra-

tion i det spanske eksportmirakels kontekst. Tre faktorer motiverer denne forskning. For

det første oplevede Spanien en massiv tilstrømning af migranter fra midten af 1990’erne

og indtil den verdensomspændende finanskrise. For eksempel n̊aede andelen af personer

født uden for Spanien af det totale befolkningstal op p̊a 14,5% i 2010 mod 3,2% i 1998.

For det andet: selvom den spanske økonomi gennemgik en lang og pinefuld recession,

som varede indtil 2013, udviklede den spanske eksport sig i positiv retning som følge

af den globale finanskrise, og landets konkurrenceposition p̊a det internationale marked

forbedredes. For det tredje ses det, at mange migranter vendte tilbage til deres hjemlande

efter 2008/09, mens der samtidigt fandt betydelig ny immigration sted. Dette antyder,

at litteraturens fokus p̊a migrationsbestanden kan være misvisende og skjule en markant

tovejs-migration, n̊ar b̊ade betydelig immigration og emigration foreg̊ar samtidig, som vi

ser det i Spaniens tilfælde efter den verdensomspændende finanskrise. Derfor foresl̊ar vi

en mere fleksibel tilgang – i stedet for at anvende migrationsbestanden i vores empiriske

analyse, lader vi immigration og emigration indg̊a i modellen som separate variable.

Vores nye beregning af migrantbestanden og den ofte anvendte netto-migrantbestand

giver os ensartede beregninger for perioden inden krisen. For perioden efter krisen finder
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vi dog, at vores nye beregning af bestanden viser en stærkere immigranteffekt p̊a dan-

nelsen af handelsrelationer, mens den traditionelle nettomåling er mindre præcist bereg-

net. Endvidere finder jeg, at immigranters dannelse af eksportrelationer sker p̊a den

intensive handelsmargin, mens det før krisen hovedsageligt var p̊a den ekstensive margin.

Kapitel 2- Foreign Direct Investment and Domestic Firms Benefit: Evidence from

Ethiopia. Lande verden over giver forskellige incitamenter, der skal opfordre til in-

dadg̊aende udlandsinvesteringer, f.eks. midlertidig skattefrihed, nedsat skatteprocent og

økonomiske tilskyndelser. Rationalet bag en s̊adan politik er den potentielt afsmittende

effekt af teknologisk overlegne, udenlandske virksomheder, eftersom det i hovedreglen er

de mere produktive og højere teknologisk udviklede virksomheder, som opererer globalt

i form af FDI (Helpman et al., 2004). Omfattende empiriske studier viser dog, at uden-

landske virksomheders afsmittende effekt p̊a indenlandske virksomheder b̊ade kan være

positiv, ikke-eksisterende og af og til negativ. For eksempel finder Aitken and Harrison

(1999), at FDI p̊avirkede indenlandske virksomheders præstation negativt i Venezuela

gennem tab af markedsandele. Selvom effekten af FDI p̊a værtslandet er blevet un-

dersøgt i mange studier fra mange lande, finder man sjældent vidnesbyrd fra Afrika syd

for Sahara.

Vha. data fra store og mellemstore etiopiske produktionsvirksomheder i 1997-2010

undersøger dette kapitel udenlandske virksomheders effekt p̊a indenlandske virksomhed-

ers produktivitet, overlevelsessandsynlighed og ressourceomfordeling. Efter vores bedste

overbevisning er dette det første studie, som anvender optælling af data p̊a produk-

tionsvirksomhedsniveau i afrikanske lande syd for Sahara. I øjeblikket følger den etiopiske

regering en ambitiøs strategi, der skal tiltrække FDI. Derfor er det fra et politisk per-

spektiv vigtigt at forst̊a udenlandske virksomheders effekt p̊a indenlandske virksomheders

præstation.

Jeg følger to ensartede, empiriske strategier. Den første er Alfaro and Chen (2018);

den anden er Aitken and Harrison (1999). For det første finder jeg, at virksomheder, som

modtager udenlandsk virksomhedsinvestering, har øget produktion, højere TFP og øget

produktion per medarbejder. Punktestimatet antyder, at en stigning p̊a 10% i andelen af

udenlandsk investering i en virksomhed øger virksomhedens TFP med 1,6%. Resultatet

antyder, at en politik, som virker fremmende for joint ventures, kan være fordelagtig for

landet og fremme en indenlandsk virksomheds produktivitet. For det andet finder jeg

ingen nævneværdig afsmittende effekt fra udenlandske virksomheder p̊a de indenlandske

inden for samme branche. Slutteligt finder jeg, at udenlandske virksomheders tilstede-

værelse i en bestemt branche øger risikoen for indenlandske virksomheders død.

Kapitel 3 Business Environments and Firm Performance in Sub-Saharan Africa-(i

samarbejde med Dessie Tarko Ambaw og Habtamu Tesfaye Edjigu). Studier fra de sidste

to årtier viser, at erhvervsklimaet – f.eks. sunde finansielle, institutionelle, lovmæssige

og regulerende betingelser – spiller en vigtig rolle i at forbedre virksomheders præstation.
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Det betyder, at udviklingslande tilskyndes til at forbedre deres erhvervsklima, og hjælpe-

organisationer betinger ofte forbedringer af erhvervsklimaet for at yde støtte til s̊adanne

lande. Nylige studier s̊ar dog tvivl om p̊avirkningen af begrænsninger i erhvervsklimaet

p̊a virksomheders præstation og argumenterer i stedet for, at det er faste p̊avirkninger,

som kan repræsentere tidsuafhængige forskelle i erhvervsklimaet p̊a tværs af lande, der i

højere grad end forskelle i erhvervsklimaet p̊a tværs af virksomheder, har betydning for

en virksomheds præstation (Commander & Svejnar, 2011).

I dette kapitel undersøger vi erhvervsklimaets p̊avirkning p̊a virksomhedspræstation

vha. et stort datasæt fra 30 afrikanske lande syd for Sahara (SSA), målt ved indtægt-

seffektivitet, totalfaktorproduktivitet (TFP) og arbejdsproduktivitet. Efter at have kon-

trolleret for faste p̊avirkninger som land, år og branche finder vi, at begrænsninger i

erhvervsklimaet har en negativ og statistisk signifikant indvirkning p̊a virksomhedspræs-

tationerne i SSA. Resultaterne viser, at udover land, branche og tidsuafhængige fak-

torer er det forskelle i erhvervsklimaet, der har betydning for virksomhedspræstationer.

Gentages analysen med Verdensbankens Doing Business-indikatorer, fremkommer samme

resultat.

Kapitel 4-The Impact of Import Competition from China on Gendered Lab our Out-

comes: Evidence from Ethiopian Firm-level Data-(i samarbejde med Ruby Elorm Ag-

benyega og Sylvanus Kwaku Afesorgbor). I dette kapitel analyserer vi betydningen af

importkonkurrencen fra Kina p̊a kønsrelaterede omr̊ader s̊asom arbejdsindkomst og an-

sættelse i produktionssektoren i udviklingslande. Til dette form̊al anvender vi data p̊a

produktionsniveau fra Etiopien. Studiet viser, at den stigende importkonkurrencen fra

Kina har heterogene virkninger p̊a kvinde- og mandsspecifikke udfald p̊a arbejdsmarkedet.

Importkonkurrencen f̊ar negative konsekvenser for kvindelige produktionsmedarbejdere.

Helt konkret falder den etiopiske kvinde-/mand-beskæftigelsesproportion for produktion-

smedarbejdere, i takt med at importen fra Kina stiger voldsomt. Vi finder ingen betydelig

indvirkning p̊a administrativt personale. For arbejdsindkomster finder vi ikke væsentlig

lønforskel mellem kvinder og mænd.

Kapitel 5- Productivity Growth and Convergence across Sectors: Evidence from

Africa. I dette kapitel undersøger jeg sektorers indvirkning p̊a arbejdsmarkedets pro-

duktivitetsniveau, produktivitetsvækstrater og konvergens p̊a tværs af 10 faktorer i 9

afrikanske lande vha. data fra 1970-2010 i Bernard and Jones (1996a, 1996b, 1996c)s

ånd. P̊a baggrund af de passende sektorspecifikke PPP-omregningssatser finder vi be-

vis for konvergens i arbejdsmarkedsproduktiviteten udelukkende for produktionssektoren.

Vi finder ikke bevis for konvergens i de resterende sektorer. Resultatet er det samme,

uafhængigt af om vi anvender ?- eller ?-konvergens.
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Chapter I

Immigration and Trade of Provinces: Evidence from Spain∗

Yohannes Ewunetie Ayele†

This paper investigates the trade creation effect of immigrants using the Spanish

province-level panel data between 1998-2016. While Spain experienced a mas-

sive inflow of migrants since the mid-1990s, after the 2008/09 financial crisis

many migrants returned to their home countries. At the same time there was

still considerable new immigration. To account for Spain’s complicated two-way

simultaneous immigration and emigration, we propose a more flexible approach

– rather than using the migration stock in our empirical analysis, we let immi-

gration and emigration enter the model as separate variables. We find that our

new migrant stock measure and the commonly used net migrant stock provide

similar estimates for the pre-crisis period. However, after the crisis our new stock

measure provides a stronger trade creation effect of immigrants while the tradi-

tional net stock measure is less precisely estimated. We also investigate the effect

of immigrants on the intensive and extensive margin of trade. After the financial

crises the export creation effect of immigrants is through the intensive margin of

trade while before the crises the main channel was through the extensive mar-

gin. In addition, we find that the trade creation effect of immigrants is bigger in

magnitude and statistically significant for highly differentiated products.

JEL Codes: F10, F14, R12

Keywords: Migration · Gravity ·Provinces · Spain

∗ I thank Christian Bjørnskov, Philipp Schröder and Ina Jäkel for their helpful comments. I spe-
cially thank Marcel Smolka for his comment and suggestion.
†Department of Economics and Business, Aarhus University, Fuglesangs Allé 4, 8210 Aarhus V,

Denmark, E-mail: yohannes@econ.au.dk
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1 Introduction

The neoclassical trade theory looks migration as a means of exploiting real factor

arbitrage. In the Heckscher-Ohlin-Samuelson (HOS) world, trade in goods and trade

in factors are substitutes. However, as we move away from the assumptions of the

HOS model, trade and factor mobility can be complements (J. Dunlevy & Hutchin-

son, 2001).1 Over the last two decades, economists have produced an impressive

body of empirical research demonstrating the positive effects of immigration on in-

ternational trade. Pioneers in this line of research were Gould (1994), Head and Ries

(1998), and Rauch and Trindade (2002), who were the first to offer large-scale econo-

metric evidence on the trade-migration nexus using gravity-style estimation. The

literature purports two main channels through which immigrants lead to more trade:

a preference channel, where trade is promoted due to strong immigrant preferences

for home-produced goods, and an information channel, where immigrants facilitate

trade through economic, cultural, and institutional knowledge about both the home

and host markets.

Using a panel data set of 47 U.S trading partners, Gould (1994) addressed the

role immigrants play in enhancing bilateral trade between the U.S. and immigrants’

home countries. He finds robust evidence for a considerable trade creation effect of

migration, and a stronger effect of migration on exports than on imports. Head and

Ries (1998) estimates the trade creation effect of migration for Canada using data

from 136 partners from 1980 to 1992. They find that a 10% increase in the number of

immigrants is associated with a 1 % increase in Canadian exports to the immigrants’

home countries, and a 3% increase in imports. Similarly, Rauch and Trindade (2002)

find that ethnic Chinese networks increased bilateral trade more for differentiated

than for homogeneous products.2Genc, Gheasi, Nijkamp, Poot, et al. (2012) present a

meta-analysis on the trade creation effect of migration using 48 different studies. On

average, they find that a 1% increase in the stock of immigrants is associated with

0.15% increase in the volume of trade. More recently, as more detailed data has be-

come available, there is some more empirical work estimating the trade creation effect

1For example, if we allow migrants to have stronger preferences for home-produced goods, then
this will directly increase exports from the home to the host country (White, 2007).

2Other studies in this literature include Girma and Yu (2002) on the UK, Blanes (2005) on Spain,
and White (2007) on Denmark.
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of migration at the subnational level (i.e., states or provinces or the like) (Bandyopad-

hyay, Coughlin, & Wall, 2008; Briant, Combes, & Lafourcade, 2009; J. A. Dunlevy,

2006; Wagner, Head, & Ries, 2002).

A potentially interesting case to shed further light on the relationship between

trade and migration is Spain. The country experienced a massive inflow of migrants

between the mid-1990s and the global financial crisis. The share of foreign-born

people in the total population reached 14.5 % in 2010, up from 3.2% in 1998. This

increase is huge compared to other European countries. For example, in the same

period the share of foreign-born people in the total population increased from 9%

to 11% in the Netherlands, from 7.4% to 11.2% in the UK, from 11.0% to 14.7% in

Sweden, and from 12.2% to 12.9% in Germany. Over the same period, the total

stock of foreign-born people in Spain increased from 1.2 million to more than 6.7

million. Another interesting aspect of the Spanish immigration phenomenon is that

migrants come from a very diverse set of countries. In 2009, 31.6% of all migrants in

Spain were born in Latin America, while 21.0%, 22.8%, 17.0%, and 4.8% were born in

Western Europe, Southeast Europe, Africa, and Asia, respectively.3 Ethnicity wise, in

2009, 14.16% of the total immigrant stock were Romanian, followed by Moroccan and

Ecuadorian with 12.7% and 7.47% , respectively.

In the aftermath of the global financial crisis, the Spanish economy underwent

a painful and long recession that lasted until 2013. For instance, the Spanish GDP

contracted for six consecutive quarters from the end of 2008 and through 2009 (Or-

tega & Peñalosa, 2012). However, many commentators were surprised by the fact

that, in spite of its poor overall performance, Spanish exports developed much more

positively in the wake of the global financial crisis. In fact, Spain improved its com-

petitive position in international markets compared with other economies in Europe

(which led some people to speak of a “Spanish export miracle”) (Neubecker, Smolka,

& Steinbacher, 2017). For example, between 2007 and 2016, exports from Italy, UK

and France increased by just 5% , 13.7% and 19%, respectively. In contrast, exports

from Spain increased by 24.4% over the same period, which put Spain ahead of other

countries in economic turmoil.4

3See the appendix A3 for a mapping of countries into these regions
4see Figure 3 for the development of Spanish and other major economies’ export performance since

the onset of the recession
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In this paper, we provide a new angle on the trade-migration nexus in the context

of the Spanish export miracle. We estimate the trade creation effect of migrants in

Spain at the province level using the log-linear gravity model of export and import

flows augmented by the stock of migrants as an additional explanatory variable. Our

paper contributes to the literature in several ways. First, we show that the estimated

effect of migration on trade is very sensitive to using different measures of migration,

especially in the Spanish context, where after 2008/09 many migrants returned to

their home countries, while at the same time there was still considerable new immi-

gration taking place. The numbers for different measures of migration are shown in

Figure 1.
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Figure 1: The long dashed line (red) shows the cumulative inflow of migrants, while
the solid line (blue) shows the actual stock of immigrants. The dotted line (green)
shows the cumulative outflows of migrants. The y-axis measures the number of
migrants (in thousands). Source: Author’s calculation using INE data.

The red line shows the cumulative inflow of migrants, while the blue line shows

the actual stock of migrants. The stock variable is the measure commonly used in the

literature to quantify the trade creation effect of migration. The dotted line (green)

shows the cumulative outflow of migrants. As is clear from the figure, before the fi-

nancial crises, there is very little difference between the cumulative inflow of migrants

and stock of migrants. However, after the global financial crisis the two measures start
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to diverge. This suggests that the focus on the migration stock can be misleading and

hide considerable numbers of two-way migration when both significant immigration

and emigration are taking place at the same time, as is the case in Spain after the

global financial crisis.5. Hence, we propose a more flexible approach in this paper.

Rather than using the migration stock in our empirical analysis, we let immigration

and emigration enter the model as separate variables. In addition, as our period

of analysis covers the time surrounding the global financial crises, we can examine

whether the trade creation effect of migration is constant, or whether the crisis had a

strengthening or weakening effect on the trade-migration link.

Our second contribution is to estimate a more demanding specification in terms

of fixed effects. Specifically, we control for province-country bilateral fixed effects,

country-year fixed effects and province-year fixed effects in our empirical model, run

a very demanding regression and consequently identify the trade creation effect of

migration from the within-pair change in trade as a result of changes in the stock

of immigrants. In addition, by controlling for exporter-time (province-year) and

importer-time (country-year) fixed effects in a gravity estimation framework with

panel data, we address both the import and export multilateral resistance term at

the province level (Anderson & Van Wincoop, 2003; Feenstra, 2015; Hummels, 1999).

Furthermore, the use of data at the subnational level allows us to focus on migration

into different provinces in Spain, thus achieving greater precision in estimation.

Third, we investigate whether the trade creation effect of migration varies across

product categories. We match the 8 digit Combined Nomenclature classification of

our data to the 5 digit SITC rev 3 of the 2717 product-level elasticity estimates of

Broda and Weinstein (2006). We group products into three main categories: highly

differentiated products with elasticities of less than 2, moderately differentiated prod-

ucts with elasticities between 2 and 3, and less differentiated products with elasticities

of more than 3.

Finally, by using detailed transaction-level trade data for all Spanish provinces

and all trade partner countries we can also separate the effect of migration at the

intensive and the extensive margin of trade. We define the extensive margin as the

number of export transactions between province i and country j, while the intensive

5When we say immigrants we mean those people who were born outside Spain, hold a foreign
nationality, and come from a foreign country
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margin gives the average value of the transaction between province i and country j

(Peri & Requena-Silvente, 2010).

As we want to see whether the trade creation effect of migration is sensitive to

using different measures of migration, we begin our analysis by using the migration

stock commonly used in the literature as observed in our data set. Using this variable

to measure migration and quantify the trade creation effect of migration is the stan-

dard approach in the literature. Then we split the sample into a pre-crisis and a crisis

period to see whether the trade creation effect of migration was stronger or weaker

after the crisis, and to highlight problems with the migration stock variable due to

the concurrently high numbers of both immigration and emigration in the aftermath

of the global financial crisis, and we estimate a new empirical model that includes

both immigration stock and emigration stock at the same time.

The main findings of the paper are as follows. First, for the pre-crisis period,

the separate use of immigration and emigration data in the empirical analysis gives

estimates that are similar both in magnitude and in statistical significance to the esti-

mates based on the standard migration stock variable. However, for the years during

and after the crisis, the two stock measures provide substantially different results, im-

plying that it matters a lot which migration measure and specification is used in the

estimation. While including both immigration and emigration in the model reveals

a much stronger trade creation effect of migration for the years during and after the

crisis, for the model based on the migration stock alone the trade creation effect of

migration is insignificant for the same time period. Second, across product categories

we find that the trade creation effect of migration is bigger in magnitude and statis-

tically significant for highly differentiated products for both periods, i.e., before and

after the crisis. For the crisis period, we only find a significant effect for the highly

differentiated products. Third, we find that after the crisis the trade creation effect of

migration operates through the intensive margin of trade, while before the crises the

main channel was through the extensive margin.

The closest to our study is Peri and Requena-Silvente (2010). They examine the

trade creation effect of migration using the Spanish provinces between 1995 and 2008.

While we use roughly similar empirical methods and trading partners, our study dif-

fers from them in the following ways: (1) we employ a different measure of migration
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and experiment with different specifications; (2) we cover the financial crisis, which

allows us to look at how the trade creation effect of migration changed during this

extraordinary period of significant turbulence; and (3) we control for multilateral re-

sistance terms at the province level with exporter-year and importer-year fixed effects.

The rest of the paper is organized as follows. Section 2 presents the data source

and basic facts about migration and trade in the Spanish context. Section 3 presents

the theoretical background of the structural gravity model as well as the empirical

model. Section 4 discusses the basic results. Section 5 presents some extension.

Section 6 concludes.

2 Data and Facts on Immigration and Trade

In the next two subsections, we discuss the data sources and basic facts on immigra-

tion and trade in the Spanish economy.

2.1 Data

The data for migration flows and stocks comes from the Spanish Residential Variation

Statistics. The Residential Variation Statistics provide detailed information about the

inflow of migrants by the source country and 52 destination provinces in Spain. Spain

has 52 provinces.6 Our baseline sample includes the top 77 migrant sending countries

that are responsible for most of the Spanish immigration. These countries have at

least 2000 immigrant stock in 2008. The migration data, especially after 2000, could

include undocumented or illegal immigrants (Neubecker et al., 2017), as a new law

drafted in 2000 gives all registered foreigners free medical care on the same condition

as Spanish nationals, regardless of their legal status.7

The trade data set is obtained from DataComex Statistics on Spanish Foreign Trade

from Spanish Government, Ministry of Industry, Tourism and Trade. The data pro-

vides the exports and imports between Spanish provinces and trading partners. We

6Two of the provinces, Ceuta and Melilla are excluded in the sample because of their geographic
location.

7The probability of deportation is arguably independent of registration as the information immi-
grants provide at the registrations is not communicated with other administration units (Neubecker et
al., 2017)
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also use data from ADUANAS-AEAT, a trade data set that provides detailed product-

level individual transactions on both exports and imports – product values, weight

and type of products – at the 8-digit Combined Nomenclature level between Spanish

provinces and trading partners. These data help us to examine the effect of immi-

gration on other margins such as the intensive and extensive margin. Defining the

extensive margin as the number of transactions from one province to a specific desti-

nation when there is an increase in the number of transactions, we assume it could be

a new exporting firm, or firms exporting new products or new trading relationships

from the existing firms (Peri & Requena-Silvente, 2010). On the other hand, we define

the intensive margin as the average value of the transaction (total export/number of

transaction).

We also use the data from ADUANAS-AEAT to look at the effect of immigration

on other dimensions of trade, for instance, does the trade creation effect of migrants

vary across product groups? To answer this question, we use the Broda and Weinstein

(2006) estimates of the import demand elasticities for 2715 products at 5 digit SITC

Rev 3 system for the period 1990 and 2001. Using the correspondence table between

8 digit Combined Nomenclature and the 5-digit SITC Rev 3 provided by Eurostata8,

we matched the 8 digit Combined Nomenclature classification to 5 digit SITC rev 3.

Then, based on the product elasticities calculated from Broda and Weinstein (2006),

we group products in three main categories. Highly differentiated products are the

one with elasticities less than 2. Moderately differentiated are those with elasticities

between 2 and 3 while the less differentiated are those whose elasticities are more

than 3.

2.2 Facts on immigration and Trade

Between 1998-2010 the total stock of foreign born population increased from 1.2 mil-

lion in 1998 to more than 6.7 million people in 2010 while the share of total foreign

born in the total population increased from 3.17% to 14.5 %. The total inflow of immi-

grants skyrocketed from 34,581 in 1997 to 915,443 in 2007, and although it decreased

after the crisis, it is still very big, with, for example, an inflow of 462,151 in 2009, and

453,300 in 2016.
8urlhttp://ec.europa.eu/eurostat/ramon/relations/index.cfm?TargetUrl=LST_REL
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Figure 2: The figure shows migrant stock by regions from 1998-2016(in thousands).
Source:Author calculation using INE

On the diversity of immigrants by country of origin:- One of the characteristics

of immigration to Spain is that immigrants come from very diverse regions and back-

grounds. Figure 2 shows the origin of immigrants by regions. For instance, in 2009

31.6% migrant stocks are from Latin America while the rest 21%, 22.8%, 17% and

4.8% migrant stocks are from western Europe, Southeast Europe, Africa and Asia

respectively.

Ethnicity wise, Table A1 shows the ranking of the top 20 countries by the total

stock of immigrants in 1998, 2009 and 2016. In addition, A1 also shows how country

of origin of the top immigrant-sending countries changes over time. In 1998, the

top five immigrant- sending countries were Morocco, the United Kingdom, Germany

and Portugal, in total accounting for 50.6% of the total immigrant stock. However, in

2009, the top five immigrant sending countries were Romania, Morocco, Ecuador, the

United Kingdom and Colombia, accounting for 14.2% ,12.7% , 7.5%, 6.7% and 5.5%

respectively.

On immigration and Spanish export:- Spain was one of the EU countries affected

most by the financial crisis. For instance, the GDP of Spain registered six consecutive
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quarters of decline from the end of 2008 and through 2009, a decline in the level of

output around 5 percentage points (Ortega & Peñalosa, 2012). At the same time, em-

ployment and productivity declined as well and unemployment increased by around

800,000 people. However, following the global financial crisis, Spain experienced an

increase in exports, specifically compared with other countries. Figure 3 shows the

Spanish economy export performance compared with US and other major European

economies. As Figure 3 shows, the Spanish export sector was one of the hardest hit

in 2008, after Italy, however, Spain improved its competitiveness and Spanish exports

increased by more than 20% from 2007. In addition to the total exports, we also ex-

Figure 3: Export volume, 2005-2016. Source: Author calculation using the World
Development Indicators (WDI) data provided by the World Bank

amine the pattern of imports and exports from Spain to the main migrant-sending

countries. Based on the source country migrant stock in 2009, in Figure 4, we se-

lect the top 9 immigrant-sending countries and correlate it with Spanish exports. In

general, the graph shows a positive relationship between exports and top migrant-

sending countries; with the exception of Ecuador and a minor dip in 2008 the export

performance seems in parallel with the migration stock. In figure 5, like what we did

for exports, we select the top 9 immigrant- sending countries based on their stock

in 2009 and then correlate it with Spanish imports. As the graphs show, there is a

10



1
2

3
4

5
6

0
20

0
40

0
60

0
80

0

1998 2002 2006 2010 2014

Morocco

0
.5

1
1.

5
2

0
20

0
40

0
60

0
80

0
10

00

1998 2002 2006 2010 2014

Romania

0
.2

.4
.6

.8

0
10

0
20

0
30

0
40

0
50

0

1998 2002 2006 2010 2014

Ecuador

.2
.4

.6
.8

1

0
10

0
20

0
30

0

1998 2002 2006 2010 2014

Colombia

0
.5

1
1.

5

0
50

10
0

15
0

20
0

1998 2002 2006 2010 2014

Bulgaria

5
10

15
20

10
0

20
0

30
0

40
0

1998 2002 2006 2010 2014

Great-Britain

10
15

20
25

30

50
10

0
15

0
20

0

1998 2002 2006 2010 2014

Germany

10
12

14
16

18
20

0
50

10
0

15
0

20
0

1998 2002 2006 2010 2014

Italy

0
1

2
3

4
5

0
50

10
0

15
0

20
0

1998 2002 2006 2010 2014

China

Figure 4: The figure shows export flows and immigrant stock for the top 9 countries
by immigrant stock in 2008. The bars on the left ordinates shows the immigrant
stock (in 1000’s) and the lines in the right ordinate shows the export flows(billions of
dollars). Source: Author calculation using INE and ComeEx

positive relationship between imports and migrant stock.

On immigrants provinces of destination. The distribution of immigrants across

provinces is shown in Table A2. It shows the uneven distribution of immigrants

across provinces. The top five immigrant-receiving provinces are Madrid with 19.1%

followed by Barcelona, Alicante, Valencia and Malaga with 14%, 8.5%, 5.6% and 4.8%

respectively.
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Figure 5: The figure shows import flows and immigrant stock for the top 9 countries
by immigrant stock in 2008. The bars in the left ordinates shows the immigrant
stock (in 1000’s) and the lines on the right ordinate shows the import flows(billions
of dollars). Source: Author calculation using INE and ComeEx

3 The Gravity Model

The gravity equation has been used for estimating bilateral trade flows for a long

time. However, it is only recently that the microfoundations has been provided by a

variety of papers including Anderson and Van Wincoop (2003), Eaton and Kortum

(2002) and Bergstrand (1989). Assuming a consumer preference that is homothetic,

identical across country and CES utility function with standard budget constraints,

consumer optimization gives the following expenditures on goods shipped from ori-
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gin i to destination j as

Xij =

(
ai pitij

Pj

)1−σ

Ej (1)

where Xij denotes trade flows from exporter i to destination j, E denotes country (or

province) i’s aggregate expenditure , pi is the factory gate price for each variety, σ > 1

is the elasticity of substitution among different varieties, ai > 0 is the CES preference

parameter, tij > 1 is the bilateral trade costs between trading partners i and j, and Pi

can be interpreted as CES consumer price index

Pj =

[
∑
(

aj pitij)
1−σ

]1/1−σ

(2)

The next step in the derivation of the structural gravity model is to impose market

clearance for goods from each origin as follow

Yij = ∑
(

ai pitij

Pj

)1−σ

Ej (3)

The equation shows that the total value of partner i output should be equal to the

total expenditure of all countries on its i’s variety, including itself.

If we divide equation 3 by Y, and if we define Y = ∑ Yi, and by rearranging it we

obtain

(ai pi)
1−σ =

Yi
Y

∑
(

tij
PJ

)1−σ Ej
Y

(4)

If we define denominator of equation 4 as Π1−σ
i = ∑(

tij
Pj
)1−σ Ej

Y , after Anderson and

Van Wincoop (2003) , equation 4 becomes

(ai pi)
1−σ =

Yi
Y

Π1−σ
i

(5)

Then, the structural gravity system is given by

Xij =
YiEj

Y

(
tij

ΠiPj

)1−σ

εij (6)
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with Π1−σ
i = ∑

(
tij
Pj

Ej
Y

)
and P1−σ

i = ∑
(

tij
Πj

Yj
Y

)
.

The gravity equation for bilateral trade flows in equation 4 has two terms: the

size term, YiEj/Y and the trade cost term, (tij/(ΠiPj))
1−σ. The size term shows that

trade between two countries, i, and j, are a function of the relative size of the two

countries’ economies measured by their relative GDP to the world, implying the size

of the economy matters for trade. The trade cost terms, consisting of three compo-

nents, capture the effect of trade costs on trade. tij captures the bilateral trade costs

such as bilateral distance, tariff, etc., Pj captures inward multilateral resistance term

– representing importer j’s ease of market access, Πi captures outward multilateral

resistance – measuring the exporter i’s ease of market access Anderson and Van Win-

coop (2003)

If we log-linearize equation 6, we get standard version of the empirical gravity

equation used in most of the trade literature as follow

lnXij,t = lnEj,t + lnYi,t − lnYt + (1 − σ)tij,t − (1 − σ)lnPj,t − (1 − σ)lnΠi,t + lnεij,t (7)

This log-linear form specification shows that trade is a function of a world GDP which

is constant, and the GDP of province i and country j, and tij represents direct trade

costs–which can be proxies with variables such as distance, contiguity, language,

colonial link, etc.

In the migration-trade literature the standard gravity equation 7 is augmented

with the migrant stock of country j residing in province i, Mij, as follow.

lnXij,t = lnEj,t + lnYi,t − lnYt + lnMijt +(1−σ)tij,t − (1−σ)lnPj,t − (1−σ)lnΠi,t + lnεij,t

(8)

One of the challenges in estimating gravity equation 8 is that we cannot observe

the multilateral resistance terms Πi and Pj. While various solutions have been sug-

gested by different researchers to address these questions, we follow the solution

recommended by Olivero and Yotov (2012) and Feenstra (2015) that multilateral re-

sistance terms can be absorbed by exporter-time and importer-time fixed effects in the

gravity estimation framework with panel data. Furthermore, the exporter-time and

importer-time fixed effects also absorb other observable and unobservable country

level variables– including the size variables (Ej,t and Yi,t) and other specific character-
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istics such as various national policies, institutions, and exchange rates, etc.

The first empirical model that I estimate starts with a standard gravity model

which explains exports from province i in Spain to country j at time t. The key

explanatory variable of interest in this model is the (lagged) number of migrant stock

from country j residing in province i. Thus, the model takes the following form:

lnExportsijt = β.lnMijt + γij + γit + γjt + εijt (9)

The term γij represents the set of province-country pair dummies, γit represent a

set of province-year fixed effects, γjt represents a set of importing country-year fixed

effects. lnMijt is the stock of migrants from country j in province i in the year t. This

specification is very demanding as it controls for a very large set of fixed effects. As

we control for importing country-year and province-year fixed effects, gross domestic

product terms are omitted in the specification (for both importers and exporters). The

parameter of interest in this specification is β and it can be interpreted as an estimate

of the elasticity of trade volume with respect to immigration.

After starting the estimation with equation 9 as a standard specification in the

literature, we depart from the usual trade-immigration specification including Peri

and Requena-Silvente (2010), by proposing a more flexible approach that includes

both immigration and emigration to enter the model as separate variables, and thus

the main empirical specification is specified as follows.

lnExportsijt = β1lnIMMijt + β2lnEMMijt + γij + γit + γjt + εijt (10)

While all terms are defined as in equation 9, lnIMMijt is the stock of immigrants

from country j in province i in the year t , lnEMMijt is the stock of emigrants from

province i to country j in the year t calculated from outflows.
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4 Result and discussion

4.1 Baseline Results

In order to compare our results with previous studies, I start the estimation with the

commonly used migrant stock variable and specification. Table 1 reports the results

of the estimates of equation (9). In the estimation, we control for a full set of province-

country dummies, country-year dummies and province-year dummies, and thus the

estimation is very demanding. The term province-country pair dummies captures a

trading pair effects that are time invariant such as distance, culture, geography, etc,

the province-year fixed effects variables that vary at province level overtime such as

provinces gross province product, etc, and finally country-year fixed effects capture

importing country aggregate shocks. Thus, as we control for importing country-

year and province-year fixed effects, gross domestic product terms are omitted in the

specification (for both importers and exporters). Column (1) of Table 1 shows that

there is a positive and statistically significant trade creation effect of immigrants for

export. Controlling these fixed effects implies that the trade creation effect of immi-

grants is identified by relaying only on the variation with trading pairs overtime. The

estimated elasticity of the log-linear model shows that a 10 % increase in immigra-

tion is associated with an increase in trade by 0.9%. In column (2) we include the

non-immigrant dummy (NID) to account for observations with no immigrants, and

it takes the value of 1 if IMMijt = 0 and a value of 0 otherwise. The result shows

that the inclusion of the non-immigrant dummy changes little, as (1) the estimated

coefficient on the non-immigrant dummy itself is not statistically significant, (2) the

coefficient for immigration stock decreased by a small margin (0.005), from 0.099 to

0.094. Therefore, the non-immigrant dummy (NID) is dropped altogether in the rest

of the estimation and specification.

Results in columns (3) and (4) report the trade creation effect of immigrants on

imports, and it shows that the trade creation effect of immigrants is insignificant

for imports. In estimating the above result, we include one to migration stock,

ln(IMMijt + 1), and to the export, ln(Exijt + 1), to include all observations. We

re-estimate the model by dropping zero observations. While we find a significant

and positive trade creation effect of immigrants on exports, the magnitude becomes
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Table 1: Trade creation effect of immigrants on export and import flows

Export Import

1 2 3 4

Immigrant Stock(lagged) 0.099*** 0.094*** -0.021 -0.022

(0.027) (0.027) (0.028) (0.029)

NID -0.098 -0.031

(0.094) (0.084)

Trading pair dummies Yes Yes Yes Yes

Country-year dummies Yes Yes Yes Yes

Province-year dummies Yes Yes Yes Yes

Adj. R-Square 0.814 0.814 0.846 0.846

Observation 68148 68148 68148 68148

Notes: The dependent variable is a logarithm of export plus one, ln(Exijt + 1), between province i
and country j at time t. All specifications include 3,786 province-country trading pair dummies, 1,309
country-year dummies and 850 province-year dummies. Standard errors are heteroscedasticity-robust.
*Significant at 10%, **Significance at 5%, ***Significant at 1%

smaller with estimated elasticity equal to 4.8% -5.1% with a 1% statistical significance.

The results we find are in accordance with our expectation and previous empirical

findings. For example, using a panel data set of 47 U.S trading partners, Gould (1994)

finds evidence for a considerable trade creation effect of migration, and a stronger ef-

fect of migration on exports than on imports. Head and Ries (1998) find that a 10%

increase in the number of immigrants is associated with a 1 % increase in Canadian

exports to the immigrants’ home countries, and a 3% increase in imports. Further-

more, Genc et al. (2012), using meta-analysis from 48 different studies, they find that

a 1% increase in the stock of immigrants is associated with 0.15% increase in the

volume of trade. While other studies find both positive and significant effect of im-

migrants on both imports and exports specially for studies whose unit of analysis is

country level, our finding of insignificant effect of immigrants on import is similar

with Peri and Requena-Silvente (2010), where they find that the effect of migrant net-

work on imports is smaller and estimated precisely. They argued that the reason for
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the imprecise estimates of imports is that when estimating the trade creation effect of

migrants at sub-national (for example, province in our case) it is harder to identify the

actual province of use of the imported goods, and there may be larger measurement

error in import, and that would produce attenuation bias on the coefficient.9

Next, to see how the trade creation effect of migrants changes after the financial

crisis, we run the same specification as equation (9) but a separate regression for the

two sub-periods: the pre-crisis period (1997-2008) and post-crisis period(2008-2016).

The results reported in Table 2 show that the trade creation effect of immigrants is

insignificant for the post-crisis period, however, for the pre-crisis period the coeffi-

cient is significant at 1%. The estimated elasticity for the pre-crisis period is 13%.10.

Results from Table 1 and 2 show that if we use the usual immigration stock measure

and specification, we do not find a significant trade creation effect of immigrants for

exports for the post-crisis period, while we find a positive and significant effect for

the pre-crisis and for the whole period.

4.2 New Specification, New Immigrant Stock Measures

As we argue in the introduction and data section, after the financial crisis, immi-

gration to Spain is complicated because of the large and simultaneous flow of im-

migration and emigration. Hence, we propose a more flexible approach by letting

immigration and emigration enter the model as separate variables. As a result, we

estimate a new specification, equation 10, for two periods – before the crisis and after

the crisis period.

Table 3 reports the results of the estimates of equation (10). Column (1) shows that

the trade creation effects of immigrants for the pre-crisis period is very significant and

its magnitude is 0.115%. It shows that a 10 % increase in immigration is associated

with an increase in export trade by 1.15%. The result for the pre-crisis period, as Table

2 column (1) shows, the immigration stock measure with the new specification (with

the estimated elasticity of 0.115), and the traditional migration stock measures (with

estimated elasticity of 0.13), provide almost identical results – with a slight differ-

ence (0.02). The similarity between the two results from two different specifications

9As we also use similar datasets, we hope that may explain the insignificant import coefficient.
10Using a similar specification, Peri and Requena-Silvente (2010) also find a similar coefficient with

0.113 using the Spanish data until between 1995-2008
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Table 2: Immigrant trade creation effect, before and after the crisis

Pre-Crisis period Post-Crisis period

Export Import Export Import

1 2 3 4

Immigrant Stock(lagged) 0.131*** -0.062 0.103 -0.069

(0.038) (0.039) (0.079) (0.070)

NID_usual -0.001 -0.08 -0.097 0.117

(0.111) (0.102) (0.275) (0.214)

Trading pair dummies Yes Yes Yes Yes

Country-year dummies Yes Yes Yes Yes

Province-year dummies yes yes yes yes

Adj. R-Square 0.825 0.852 0.843 0.879

Observations 37860 37860 30288 30288

Notes: The dependent variable is logarithm of export plus one, ln(Exijt + 1), between province i
and country j at time t. All specifications include 3786 province-country trading pair dummies. 693
and 539 country-year dummies and 450 and 350 province-year dummies for pre-crisis and post crisis
period respectively. Standard errors are heteroscedasticity-robust. *Significant at 10%, **Significance
at 5%, ***Significant at 1%

is not surprising given the absence of emigration flows before the crisis. However,

the results in Table 3 and Table 2 are substantially different for the post-crisis period.

When using the standard specification of equation 9 (common in the literature), the

trade creation effects of immigrants is insignificant. With our new specification for

the post-crisis period as column (3) of Table 3 shows, the trade creation effect of im-

migrants is very significant and the estimated elasticity is equal to 0.29. We believe

that this confirms our theory that in the time when there is high simultaneous immi-

gration and emigration, the usual migration stock measure and specification is less

informative and probably underestimating the trade creation effects of immigrants.

Furthermore, unlike most other studies, we estimate equation (9) by incorporating

the internal immigration phenomenon in Spain as there is a lot of internal movement

of people. Therefore, we included both the gross immigration stock and gross emi-
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Table 3: Immigrant trade creation before and after the crisis, with new specification

Pre-Crisis Post-Crisis

Export Import Export Import

1 2 3 4

Immigrant Stock(lagged) 0.115*** 0.003 0.297** -0.143

(0.034) (0.036) (0.141) (0.117)

Emmigrant Stock(lagged) -0.044* -0.012 -0.052 -0.019

(0.023) (0.028) (0.050) (0.055)

Trading pair dummies Yes Yes Yes Yes

Country-year dummies Yes Yes Yes Yes

Province-year dummies yes yes yes yes

Adj. R-Square 0.825 0.852 0.843 0.879

Observations 37860 37860 30288 30288

Notes: The dependent variable is logarithm of export plus one, ln(Exijt + 1), between province i
and country j at time t. All specifications include 3786 province-country trading pair dummies. 693
and 539 country-year dummies and 450 and 350 province-year dummies for pre-crisis and post crisis
period respectively. Standard errors are heteroscedasticity-robust. *Significant at 10%, **Significance
at 5%, ***Significant at 1%

gration stock as an explanatory variable. The gross immigration stock measures (1)

the stock of immigrant inflows from country j to province i, and (2) the stock of in-

flow to province i from country j in all Spanish provinces. Similarly, gross emigration

stock measures the emigration from province i to country j and to other provinces.

Table 4 reports the estimates. It shows that the trade creation effect of immigrants

on export is positive and significant for both pre-crisis and post-crisis periods, while

the magnitude for the latter period is larger. This result also confirms the result we

find from above that the trade creation effect of migrants is stronger in the post-crisis

period if we use the new specifications.

In summary, results in subsection 4.1 and 4.2 show that if we use the standard

measure of migrant stock with the standard specification, we find an insignificant

trade creation effect of immigrants for the post-crisis period, while showing a positive

and significant effect for the pre-crisis period. With our new empirical specification,
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Table 4: Immigrant trade creation:Gross immigration and gross emigration

Pre-Crisis Post-Crisis

Export Import Export Import

1 2 3 4

Gross Immigrant Stock(lagged) 0.133*** -0.031 0.401** -0.201

(0.045) (0.046) (0.163) (0.138)

Gross Emmigrant Stock(lagged) 0.003 0.014 0.136 0.027

(0.043) (0.046) (0.111) (0.103)

Trading pair dummies Yes Yes Yes Yes

Country-year dummies Yes Yes Yes Yes

Province-year dummies yes yes yes yes

Adj. R-Square 0.825 0.852 0.843 0.879

Observations 37860 37860 30288 30288

Notes: The dependent variable is logarithm of export plus one,(ln(Exijt + 1)), between province i
and country j at time t. All specifications include 3786 province-country trading pair dummies. 693
and 539 country-year dummies and 450 and 350 province-year dummies for pre-crisis and post crisis
period respectively. Standard errors are heteroscedasticity-robust. *Significant at 10%, **Significance
at 5%, ***Significant at 1%.

we find a similar result with the standard specification for the pre-crisis period, how-

ever, we find a different result from the two specifications for the post-crisis period.

This implies that in situations like Spain, especially after the crisis when there was

huge and simultaneous immigration and emigration, using the traditional measure

of immigration stock and specification in trade-migration estimation could underes-

timate the trade creation effect of immigrants.

5 Extensions

In this section we extend the analysis on the effect of migrants on other dimensions of

trade. First, we extend the analysis to check the trade creation of immigrants across

product groups. Second, we extend the analysis on the effect of migrants to other

dimensions of trade. Third, we extend the analysis to whether the trade creation

effect of immigrants varies across the origin of immigrants and we also examine if
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the trade creation effects of immigrants varies across province’s immigrant density.

5.1 Product Differentiation

One of the channels where migrants affect trade is through a reduction in transaction

costs. Immigrants hold more information about their home country’s rules, regula-

tions and consumer preferences. While any international trade involves some search

costs, trade in some commodities requires deep information with a well-developed

arm’s length market and requires a costly search (Egger, Von Ehrlich, & Nelson, 2012).

Therefore, even though immigrants provide relevant information for all goods, the ar-

gument is that the trade creation effect of immigrants should be stronger on highly

differentiated goods. In a recent meta-analysis from 48 studies, Genc et al. (2012)

show that an increase in the number of immigrants by 10 % may be expected to in-

crease the volume of trade on average by about 1.5 percent, however, the impact is

lower for trade in homogeneous goods. Similarly, Gould (1994) find that the trade

creation effect of immigrants on exports and imports is stronger on consumer goods

than producer goods, with the assumption that the consumer goods are more differ-

entiated than producer goods.

To estimate how the trade creation effect of immigrants varies across product

types, first we classify products into three main categories: highly differentiated

products whose elasticities are less than 2, moderately differentiated products whose

elasticities are between 2 and 3, and less differentiated product whose elasticities are

greater than 3. The import demand elasticities for 2,715 products at 5 digit SITC Rev

3 system for the period 1990 and 2001 are from Broda and Weinstein (2006).

Table 5 reports the results of the estimating equation (10) for each product group.

The results in columns (1), (4), and (7) show that for the whole period, the trade

creation effect of immigrants is stronger in general for highly and moderately differ-

entiated products. Similarly, for the pre-crisis period the immigrant trade creation

effect is also positive and statistically significant for highly differentiated products,

moderately and less differentiated products. However, for the post-crisis period, the

results in column (3) show that the trade creation effect of immigrants is statistically

significant only for highly differentiated products, with estimates for moderately and

less differentiated products no longer significant.
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Table 5: The effect of immigrants on exports by the extent of product differentiation

Highly Differentiated Moderately Differentiated Less Differentiated

1 2 3 4 5 6 7 8 9

Immigrant Stock(lagged) 0.104*** 0.096*** 0.114* 0.063*** 0.062*** 0.035 0.086*** 0.098*** -0.043

(0.017) (0.020) (0.069) (0.016) (0.020) (0.056) (0.017) (0.021) (0.060)

Emmigrant Stock(lagged) 0.024** -0.010 0.017 0.024** 0.006 0.029 0.024** 0.011 0.085***

(0.011) (0.014) (0.030) (0.011) (0.014) (0.028) (0.012) (0.015) (0.030)

Trading pair dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

Country-year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

Province-year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-squared 0.841 0.856 0.888 0.847 0.860 0.898 0.830 0.844 0.881

Observations 69,351 35,460 33,711 71,216 36,497 34,550 69,233 35,050 34,029

Notes:The dependent variable is logarithm of export plus one,(ln(Exijt + 1)), between province i and country j at time t. Column (1) (4) and (7) is for the
all study period [1998-2016], Column (2), (5) and (8) covers the pre-financial crisis period [1998-2008], and Column (3), (6) and (9) is for the period after the
financial crisis [2009-2016]. Highly differentiated products are elasticities with less than 2, and moderately differentiated are the one with elasticities between
2 and 3 and less differentiated are elasticities with more than 3. The elasticities at five digit SITIC rev are based on the calculation of Broda and Weinstein
(2006). Standard errors are heteroscedasticity-robust. *Significant at 10%, **Significance at 5%, ***Significant at 1%
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This is consistent with the theory that the role of immigrants should be bigger

for highly differentiated products.11. We also estimate the trade creation effect of

immigrants across product groups using the standard specification of equation (9)

with the commonly used migrant stock measure as a sole explanatory variable (for

both imports and exports). The results, reported in appendix Table A5 and Table A6

reveal that the trade creation effect of immigrants is positive and significant only for

the pre-crisis period, confirming the similar results we find in the previous sections

that the migrant stock measure and the standard specification like equation (9) is

understating the migrants’ trade creation effects when there is extensive immigration

and emigration at the same time, exactly as it happened in Spain after the crisis.

5.2 Intensive and Extensive Margins

This subsection examines the impact of immigrants on the extensive and intensive

margins of trade, with an identical empirical specification as equation 10 , the only

difference being the dependent variable. Instead of the total export flows between

province i and country j, the number of export transactions between province i to

country j is used as a dependent variable for the extensive margin, while the aver-

age value of the transaction between province i to country j is used as a dependent

variable for intensive margins.12 The results, reported in Table 6, show that for the

post-crisis period the main trade creation effect of immigrants is through the inten-

sive margin, while for pre-crisis the trade creation effect is both through the intensive

and extensive margin of trade. This implies that for the pre-crisis period, immi-

grants in Spanish provinces increase both the number of transactions and intensity

from that province to their home country. We can interpret extensive margin result

in consistent with the theory that the presence of migrants in the province increase

the number of transactions (trade) from the province to the country through various

mechanisms including reduction in transaction costs, reduction is incomplete infor-

11Estimates across product groups for imports is reported in appendix Table A4 and it shows
that the effect of immigrants on import creation is positive and significant across all product groups,
while after the crisis the effect is stronger for highly differentiated goods, followed by moderately
differentiated and finally less differentiated.

12As we noted in the data section, we use a trade dataset that provides detailed product-level
individual transactions on both exports and imports at the 8-digit Combined Nomenclature level
between Spanish provinces and trading partners.
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mation and asymmetry of information as immigrants hold more information about

their home country’s rules, regulations and consumer preferences. This is consistent

with the theory that immigrants reduce the bilateral fixed cost of trade. In the post-

crisis period the margin is through intensive margin via an increase in the value of

trade, instead of the number of transactions.13

Table 6: The effect of immigrants on the extensive and intensive margins of
trade(export)

Pre-crisis Post-Crisis

Extensive Margin Intensive Margin Extensive Margin Intensive Margin

1 2 3 4

Immigrant Stock(lagged) 0.025*** 0.030* -0.012 0.181**

(0.006) (0.015) (0.020) (0.082)

Emmigrant Stock(lagged) 0.006 0.009 0.008 0.032

(0.005) (0.011) (0.010) (0.027)

Trading pair dummies Yes Yes Yes Yes

Country-year dummies Yes Yes Yes Yes

Province-year dummies Yes Yes Yes Yes

R-squared 0.962 0.728 0.967 0.775

Observations 32693 32693 28637 28637

Notes: The dependent variable is the number of export transaction and the average value of the
transaction between province i to country j for extensive and intensive margins of trade respectively.
All specifications include 3583 province-country trading pair dummies, 675 and 525 country-year
dummies and 450 and 350 province-year dummies for pre-crisis and after crisis period, respectively.
Standard errors are heteroscedasticity-robust. *Significant at 10%, **Significance at 5%, ***Significant
at 1%.

5.3 Size of Provinces and Origin of Immigrants

This subsection examines if the trade creation effects of immigrants varies across

provinces by immigrant density size. Gould (1994) find that the strongest immigrant

link effect is exhausted at the relatively small immigrant community level. Although

a large relative community is required for most of the imports effects to be exhausted,

while finding the same, Herander and Saavedra (2005) finds that the previous immi-

grant stock reduces the trade creation effect, he also argued that the effect of migrants

13 We estimate the effect of immigrants on the extensive and intensive margins of trade for im-
ports as well. The results, reported in appendix Table A7, show that before the crisis both intensive
and extensive margins of imports are significant, however, after the crisis, neither of the margins are
significant.
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on trade requires a minimum size of network to produce a measurable effect on trade

volumes. Following Peri and Requena-Silvente (2010), we split the Spanish provinces

into three categories based on the share of immigrants in the total population – low

(less than 4%), intermediate (between 4% and 10%) or high (10%). Table 7 reports

the estimates from specification (10). The results show that we find an insignificant

trade creation effect for provinces with a smaller share of immigrants present. For

provinces with a larger share of immigrants, the table shows the effect is positive and

statistically significant either in the pre-crisis or after the crisis period.14

Table 7: Trade creation effect of immigrants by province size, total trade

Less than 4% Between 4-10% Greater than 10%

1 2 1 2 1 2

Immigrant Stock(lagged) 0.081 0.151 0.044 0.545** 0.161*** 0.271

(0.074) (0.291) (0.058) (0.228) (0.052) (0.226)

Emmigrant Stock(lagged) -0.107* 0.103 -0.002 -0.218** -0.048 -0.040

(0.063) (0.097) (0.033) (0.096) (0.034) (0.074)

Trading pair dummies Yes Yes Yes Yes Yes Yes

Country-year dummies Yes Yes Yes Yes Yes Yes

Province-year dummies Yes Yes Yes Yes Yes Yes

R-squared 0.821 0.845 0.886 0.903 0.847 0.867

Observations 9,110 7,288 11,350 9,080 17,400 13,920

Notes: The dependent variable is logarithm of export plus one,(ln(Exijt + 1)), between province i and
country j at time t. Standard errors are heteroscedasticity-robust. *Significant at 10%, **Significance at
5%, ***Significant at 1%.

Next we also investigate whether the trade creation effect of immigrants varies

across regions of origin. Immigrants from countries that has close ties to Spain may

be less important than immigrants from countries with a different culture other re-

gions such as Asia (Peri & Requena-Silvente, 2010). For example, Girma and Yu

(2002) find that while immigration from non-Commonwealth countries has a signifi-

cant trade-enhancing effect, by contrast, the effect of immigration from the Common-

wealth countries on the UK’s exports to them is statistically insignificant. J. A. Dun-
14Similarly, for the whole period the trade creation effect of immigrants is stronger for provinces

with a higher immigrant density (greater than 10%). Table A8 reports another dimension on the trade
creation effects of immigrants via the extensive margin and intensive margin for both exports and
imports – showing that both margins are important for provinces with a larger share of immigrants
before and after the crisis – while both margins are insignificant for provinces with a small foreign
percentage, confirming that larger immigrant areas created more trade.
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levy (2006) examine the pro-trade effect of immigrants in the bilateral export perfor-

mance of the 50 American states with 87 foreign countries. They find that although

immigrants create trade on exports from the American states, they find that a higher

level of corruption in the destination country strengthens the pro-trade role of im-

migrants. They also find that language similarity between the US and the export

destination country reduces the pro-trade effect of migrants. However, they also find

that institutional similarity is not found to be important for the pro-trade effect of

immigrants in the American states.

Using the same specification as equation (10), we separately estimate the trade

creation effect of immigrants by region of immigrants across product groups and

the result is reported in Table 8. For this estimation we classify products to higher

aggregation as simply highly differentiated and less differentiated. Highly differen-

tiated products are elasticities with less than 3 and less differentiated are elasticities

with more than 3. For the post-crisis period, we find significant trade creation effects

for the highly differentiated product category from regions like Asia, Latin America,

and Europe, while there is no any single region with significant trade creation effect

for less differentiated products. This result is consistent with theory that the trade

creation effect of migrants is stronger for the cases of specialized or highly differenti-

ated goods because these kind of goods need well developed information and costly

search. In combination, results in table 5 and table 8 shows that the trade creation

effect of migrants is stronger and significant for highly differentiated product. Em-

pirical studies such as Gould (1994) find that the trade creation effect of immigrants

on exports is stronger on consumer goods than producer goods.15 16. For the pre-

crisis period, there are four significant effects for highly differentiated goods, three

significant effects for less differentiated product groups. There is no trade creation

effect for less differentiated products for any region at all for post-crisis period.17

15With the assumption that the consumer goods are more differentiated than producer goods.
16The result for Africa after the crisis period is negative and significant, as well as hard to interpret
17Sector level analysis- In general Peri and Requena-Silvente (2010) interpreted their estimates as

obtained from the model of Chaney (2008), a model that estimates export flow at each sector level
even though their model is aggregate, not sector. We estimate the trade creation effect of immigrants
at sector level. The result is reported in appendix Table A9. Before the crisis the trade creation effect
of immigrants is positive and significant for all sectors but energy products and semi-manufactured
goods. The estimates range from 0.17 in equipment goods to o.0r for durable consumption goods
and raw materials. For the post-crisis period the trade creation effect of immigrant is positive and
significant only for equipment goods and automotive sector.
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Table 8: Product differentiation by regions (export)

Highly differentiated Less differentiated

1 2 3 4

Europe

Immigrant Stock(lagged) 0.088*** 0.181** 0.091*** 0.000

(0.023) (0.080) (0.033) (0.132)

Emmigrant Stock(lagged) 0.000 0.022 0.025 0.020

(0.015) (0.032) (0.021) (0.045)

Africa

Immigrant Stock(lagged) 0.196*** -0.275*** 0.059 -0.169

(0.040) (0.099) (0.055) (0.115)

Emmigrant Stock(lagged) 0.008 0.090 -0.012 0.095

(0.030) (0.065) (0.047) (0.083)

Latin America

Immigrant Stock(lagged) 0.083** 0.388** 0.137** 0.096

(0.037) (0.166) (0.054) (0.197)

Emmigrant Stock(lagged) 0.021 0.098 0.105** 0.213

(0.026) (0.086) (0.042) (0.135)

Asia

Immigrant Stock(lagged) -0.005 0.231** 0.178*** -0.160

(0.035) (0.090) (0.051) (0.106)

Emmigrant Stock(lagged) -0.086*** 0.023 -0.077* 0.047

(0.029) (0.051) (0.041) (0.073)

Rest of OECD

Immigrant Stock(lagged) -0.077 0.074 0.090 -0.310

(0.053) (0.148) (0.077) (0.222)

Emmigrant Stock(lagged) -0.029 -0.125** -0.186*** -0.061

(0.037) (0.062) (0.059) (0.102)

Middle East

Immigrant Stock(lagged) 0.201*** 0.068 0.039 -0.245

(0.071) (0.163) (0.105) (0.214)

Emmigrant Stock(lagged) -0.036 0.075 0.021 0.253*

(0.083) (0.099) (0.127) (0.129)

Notes: The dependent variable is logarithm of import plus one, ln(IMM + 1)),between province i and country j. Column (1), and (3) is for the pre-financial
crisis period, and Column (2), and (4) is for the period after the financial crisis. Highly differentiated products are elasticities with less than 3 and less
differentiated are elasticities with more than 3. The elasticities at five digit SITIC rev are based on the calculation of Broda and Weinstein (2006). *Significant
at 10%, **Significant at 5%, ***Significant at 1%.
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6 Conclusion

Although trade in goods and trade in factors are substitutes in the Heckscher-Ohlin-

Samuelson world, for the last two decades, economists have been producing an im-

pressive body of research demonstrating the positive effects of immigration on inter-

national trade – implying trade and factor mobility can be complementary.

In this paper, we provide a new angle on the trade-migration link in the context

of the Spanish export miracle. There has been a massive inflow of migrants between

the mid-1990s and the global financial crisis in Spain, with the share of foreign-born

people in the total population reaching 14.5 % in 2010, up from 3.2% in 1998. On

the other hand, the Spanish economy underwent a painful and long recession after

the crisis, but Spanish exports developed much more positively in the wake of the

global financial crisis. In addition, after 2008/09 many migrants returned to their

home countries, while at the same time there was still considerable new immigration

taking place. This suggests that the literature focus on the migration stock can be

misleading and hide considerable numbers of two-way migration when both signifi-

cant immigration and emigration are taking place at the same time, as is the case in

Spain after the global financial crisis. Hence, we propose a more flexible approach –

rather than using the migration stock in our empirical analysis, we let immigration

and emigration enter the model as separate variables. In our empirical specification,

we control province-country bilateral fixed effects, country-year effects and province-

year effects, run a very demanding regression and consequently we are able to iden-

tify the trade creation effects on the within-pair change in trade as a result of shifts

in the stock of immigrants. As we want to compare the use of the new measure of

migrant stocks affect the trade creation effect of immigrants over time, we split the

sample across two sub-periods: before and after the crisis. We find that our new

migrant stock measure and the commonly used net migrant stock provide similar es-

timates for the pre-crisis period. However, after the crisis we find that our new stock

measure provides a stronger trade creation effect of immigrants while the traditional

net stock measure is less precisely estimated. In addition, we examine the immi-

grants’ trade creation ability across product groups. We classified products in three

main categories based on the elasticity of demand: highly differentiated, moderately

differentiated and less differentiated. We find that the trade creation effect of im-
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migrants is bigger in magnitude and statistically significant for highly differentiated

product for all periods. across the origin of immigrants.

In summary, the results in this study shows that in situations where there is si-

multaneous immigration and emigration, like Spain, especially after the crisis, using

the traditional measure of immigration stock and specification in trade-migration es-

timation underestimate the trade creation effect of immigrants.
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Table A1: Stock of migrants by country and year

1998 2009 2016

Rank Country Stock % Rank Country Stock % Rank Country Stock %

1 Morrocco 111038 17.6 1 Romania 798892 14.2 1 Morocco 755459 16.4

2 GBR 75598 12.0 2 Morrocco 718055 12.7 2 Romania 717462 15.6

3 Germany 60491 9.6 3 Ecuador 421426 7.5 3 GBR 256501 5.6

4 Portugal 35962 5.7 4 GBR 375703 6.7 4 China 200147 4.3

5 France 35866 5.7 5 Colombia 296674 5.3 5 Italia 182269 4.0

6 Peru 19753 3.1 6 Bolivia 230703 4.1 6 Ecuador 158285 3.4

7 Argentina 19313 3.1 7 German 191002 3.4 7 Colombia 140527 3.1

8 Italia 19287 3.1 8 Italia 175316 3.1 8 Bulgaria 133951 2.9

9 Dominican Rep. 16686 2.6 9 Bulgaria 164717 2.9 9 Germany 119820 2.6

10 Netherlands 15797 2.5 10 China 147479 2.6 10 Bolivia 115575 2.5

11 Belgium 12997 2.1 11 Argentina 142270 2.5 11 Ukraine 99060 2.2

12 USA 12899 2.0 12 Portugal 140870 2.5 12 France 97587 2.1

13 China 11609 1.8 13 Peru 139179 2.5 13 Portugal 91371 2.0

14 Switzerland 10741 1.7 14 Brasil 126185 2.2 14 Pakistan 78323 1.7

15 Cuba 10353 1.6 15 France 120507 2.1 15 Brasil 73398 1.6

16 Colombia 9995 1.6 16 Dominican Rep 88103 1.6 16 Dominican Rep 71971 1.6

17 Venzuela 8983 1.4 17 Poland 85040 1.5 17 Argentina 71855 1.6

18 Phillipns 8927 1.4 18 Ukrain 82265 1.5 18 Russia 70927 1.5

19 Sweden 6981 1.1 19 Paraguay 81551 1.4 19 Paraguay 69286 1.5

20 Brasil 6706 1.1 20 Venzuela 61468 1.1 20 Peru 65201 1.4

Notes: The table shows the list of the top 20 top immigrant sending countries in 1998, 2009 and 2016. Source: Own calculation.
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Table A2: Distribution of immigrants across provinces in 2008

province Total Share(%) province Total Share(%) province Total Share(%)

Madrid 1003753 19.07819 Toledo 74765 1.421048 Huelva 37062 0.704432

Barcelona 743938 14.13993 Lleida 69305 1.317271 Pontevedra 36181 0.687687

Alicante 445987 8.476813 Navarra 64945 1.234401 GuipÃozcoa 35753 0.679552

Valencia 294388 5.595392 Sevilla 62097 1.180269 Guadalajara 34236 0.650719

Malaga 250071 4.753065 Granada 58722 1.116121 Coruna (La) 33641 0.63941

Murcia 225390 4.283957 Vizcaya 58414 1.110267 Cantabria 33121 0.629526

Baleares (Illes) 222828 4.235261 Rioja (La) 43810 0.832691 Burgos 32050 0.60917

Girona 149094 2.833809 CÃ¡diz 42751 0.812562 Albacete 31105 0.591208

Palmas (Las) 142528 2.70901 Ciudad Real 41368 0.786276 Valladolid 29636 0.563287

Santa Cruz de Tenerife 140928 2.678599 Asturias 40754 0.774606 Cuenca 24334 0.462513

Tarragona 139831 2.657748 Huesca 24313 0.462114

Almeria 131212 2.493928 Leon 23319 0.443221

Zaragoza 113366 2.154732 Alava 22800 0.433356

Castellon 106027 2.01524 Cordoba 21903 0.416307

Badajoz 21531 0.409237

Segovia 20440 0.3885

Jaen 18542 0.352425

Teruel 17039 0.323858

Salamanca 15294 0.290691

Orense 13996 0.26602

Caceres 13735 0.261059

Avila 11769 0.223692

Lugo 11562 0.219757

Soria 8410 0.159848

Zamora 7655 0.145498

Palencia 5971 0.11349

Notes: The table shows the distribution of immigrants across Spanish provinces for 2008. The top migrant destination provinces are Madrid, Barcelona,
Alicante and Valencié.
Source: Own calculation.
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Table A3: Mapping of countries into regions

Western Europe Southeast Europe Africa Latin America Asia Rest of OECD

Luxembourg Bosnia and Herzegovina Mauritania Nicaragua Nepal New Zealand

Liechtenstein Albania CMR Chili India Japan

Greece Hungary Guinea Dominican Bangladesh Australia

Switzerland Armenia Ivory Coast Honduras China USA

Norway Slovakia Morocco Panama Pakistan Mexico

Iceland Lithuania Congo Bolivia India Turkey

Germany Croatia South Africa Dominica Kazakhstan Canada

Belgium Slovenia Cape Verde Venezuela Vietnam Korea

Netherlands Malta Kenya Peru Thailand Saudi Arabia

Portugal Russia Mali Argentina Philippines Syria

Great Britain Polland Burkina Faso Cuba Iraq

Cyprus Senegal Guatemala Iran

Ireland Ukraine Liberia Paraguay Lebanon

Italy Moldova Equatorial Guinea Ecuador Egypt

Sweden Romania Nigeria Costa Rica Israel

Austria Estonia Sierra Leone Colombia Jordan

Denmark Czech Tunisia Brazil

Andorra Bulgaria Uruguay

Finland Latvia Togo

France Angola

Belarus Guinea-Bissau

Macedonia Ethiopia

Georgia Algeria

Benin

Ghana

Gambia
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Table A4: The effect of immigrants on imports by the extent of product differentiation with new specification

Highly Differentiated Moderately Differentiated Less Differentiated

1 2 3 4 5 6 7 8 9

Immigrant Stock(lagged) 0.141*** 0.178*** 0.188** 0.140*** 0.157*** 0.162** 0.170*** 0.213*** 0.144**

(0.023) (0.027) (0.075) (0.024) (0.030) (0.068) (0.024) (0.031) (0.070)

Emmigrant Stock(lagged) 0.032** 0.007 0.064* -0.024 -0.029 0.023 0.020 0.016 0.082**

(0.016) (0.021) (0.038) (0.016) (0.021) (0.039) (0.016) (0.021) (0.039)

Trading pair dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

Country-year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

Province-year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-squared 0.817 0.831 0.877 0.821 0.837 0.877 0.808 0.822 0.870

Observations 52,294 25,940 26,063 50,736 25,076 25,347 54,549 27,388 26,919

Notes:The dependent variable is logarithm of export plus one,(ln(Exijt + 1)), between province i and country j at time t. Column (1), (3) and (5) is covers the
pre-financial crisis period [1998-2008], and Column (2), (4) and (6) is for the period after the financial crisis [2009-2016]. Highly differentiated products are
elasticities with less than 2, and moderately differentiated are the one with elasticities between 2 and 3 and less differentiated are elasticities with more than
3. The elasticities at five digit SITIC rev are based on the calculation of Broda and Weinstein (2006). Standard errors are heteroscedasticity-robust. *Significant
at 10%, **Significance at 5%, ***Significant at 1%
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Table A5: The effect of immigrants on exports by the extent of product differentiation

Highly differentiated Moderately differentiated Less differentiated

1 2 3 1 2 3 1 2 3

Immigrant Stock(lagged) 0.070*** 0.081*** 0.031 0.046*** 0.041* -0.02 0.073*** 0.075*** -0.025

(0.013) (0.019) (0.029) (0.013) (0.019) (0.028) (0.014) (0.020) (0.030)

Trading pair dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

Country-year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

Province-year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

Adj. R-Square 0.823 0.83 0.865 0.83 0.835 0.878 0.81 0.815 0.858

Observation 69351 35460 33711 71216 36497 34550 69233 35050 34029

Notes: The dependent variable is logarithm of export plus one, ln(Exijt + 1), between province i and country j at time t. Column (1), (3) and (5) is covers the
pre-financial crisis period [1998-2008], and Column (2), (4) and (6) is for the period after the financial crisis [2009-2016]. Highly differentiated products are
elasticities with less than 2, and moderately differentiated are the one with elasticities between 2 and 3 and less differentiated are elasticities with more than
3. The elasticities at five digit SITIC rev are based on the calculation of Broda and Weinstein (2006). Standard errors are heteroscedasticity-robust. *Significant
at 10%, **Significance at 5%, ***Significant at 1%
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Table A6: The effect of immigrants on imports by the extent of product differentiation

Highly Differentiated Moderately Differentiated Less Differentiated

1 2 3 4 5 6 7 8 9

Immigrant Stock(lagged) 0.048*** 0.059*** 0.027 0.023 0.003 0.024 0.040** 0.026 0.003

(0.016) (0.021) (0.038) (0.016) (0.021) (0.036) (0.017) (0.023) (0.039)

Trading pair dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

Country-year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

Province-year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes

R-squared 0.836 0.849 0.887 0.842 0.853 0.898 0.825 0.836 0.881

Observations 74,055 39,945 33,922 75,957 41,060 34,703 73,957 39,512 34,222

Notes:The dependent variable is logarithm of export plus one,ln(Exijt + 1), between province i and country j at time t. Column (1), (3) and (5) is covers the
pre-financial crisis period [1998-2008], and Column (2), (4) and (6) is for the period after the financial crisis [2009-2016]. Highly differentiated products are
elasticities with less than 2, and moderately differentiated are the one with elasticities between 2 and 3 and less differentiated are elasticities with more than
3. The elasticities at five digit SITIC rev are based on the calculation of Broda and Weinstein (2006). Standard errors are heteroscedasticity-robust. *Significant
at 10%, **Significance at 5%, ***Significant at 1%
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Table A7: The effect of immigrants on the extensive and intensive margins of trade(Import)

Pre-Crisis Post_crisis

Extensive Margin Intensive Margin Extensive Margin Intensive Margin

1 2 3 4

Immigrant Stock(lagged) 0.012* 0.082*** 0.012 0.005

(0.007) (0.025) (0.016) (0.071)

Emmigrant Stock(lagged) 0.011** -0.011 0.001 0.055

(0.005) (0.017) (0.008) (0.038)

Trading pair dummies Yes Yes Yes Yes

Country-year dummies Yes Yes Yes Yes

Province-year dummies Yes Yes Yes Yes

R-squared 0.968 0.717 0.982 0.788

Observations 28132 28132 24754 24754

Notes: The dependent variable is the number of import transaction and the average value of the transaction between province i to country j for extensive
and intensive margins of trade respectively. All specifications include 3583 province-country trading pair dummies, 675 and 525 country-year dummies and
450 and 350 province-year dummies for pre-crisis and after crisis period, respectively. Standard errors are heteroscedasticity-robust. *Significant at 10%,
**Significance at 5%, ***Significant at 1%.
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Table A8: Export by province percent-intensives extensive

Extensive Margin Intensive Margin

1 2 3 4 5 6

Less than 4%

Immigrant Stock(lagged) 0.002 0.009 0.001 0.023 0.010 0.220

(0.011) (0.013) (0.037) (0.030) (0.034) (0.157)

Emmigrant Stock(lagged) 0.046*** 0.013 0.011 0.001 -0.046 0.048

(0.009) (0.013) (0.019) (0.023) (0.031) (0.054)

Between 4-10%

Immigrant Stock(lagged) 0.022** 0.007 -0.013 0.021 0.041 0.105

(0.010) (0.011) (0.044) (0.023) (0.026) (0.165)

Emmigrant Stock(lagged) 0.014** 0.003 -0.014 -0.002 0.033* 0.030

(0.006) (0.007) (0.020) (0.014) (0.018) (0.052)

Greater than 10%

Immigrant Stock(lagged) 0.040*** 0.034*** -0.018 0.029 0.023 0.222*

(0.008) (0.009) (0.031) (0.021) (0.023) (0.117)

Emmigrant Stock(lagged) 0.012** 0.006 0.007 -0.001 0.007 0.025

(0.005) (0.007) (0.014) (0.013) (0.016) (0.040)

Notes: The dependent variable is logarithm of export plus one (ln(IMM+ 1))between province i and country j. All specifications include xx province-country
trading pair dummies, xx country-year dummies and xx province-year dummies..
*Significant at 10%, **Significant at 5%, ***Significant at 1%. ).
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Table A9: Immigrants trade creation effect at sector level export

Pre-Crisis Post_Crisis

Immigrant Stock(lagged) Emmigrant Stock(lagged) Immigrant Stock(lagged) Emmigrant Stock(lagged)

Food, Beverages and Tobaco 0.139*** -0.007 -0.137 -0.060

(0.033) (0.028) (0.117) (0.055)

Energy Products 0.012 -0.108*** -0.144** -0.091**

(0.021) (0.027) (0.071) (0.044)

Raw Materials 0.048* -0.075*** 0.042 -0.028

(0.027) (0.029) (0.103) (0.054)

Semi-Manufactured 0.034 -0.017 0.039 0.071

(0.031) (0.026) (0.119) (0.054)

Equipment Goods 0.171*** -0.147*** 0.337*** -0.011

(0.032) (0.027) (0.119) (0.056)

Automative Sector 0.069** 0.042 0.228** 0.110*

(0.030) (0.031) (0.104) (0.056)

Durable Consumption Goods 0.048* 0.037 0.101 0.116**

(0.028) (0.028) (0.096) (0.051)

Manufacturing of Consumption 0.124*** -0.073*** 0.047 0.025

(0.028) (0.025) (0.101) (0.050)

Notes: The dependent variable is logarithm of export plus one (ln(IMM + 1))between province i insector i and country j. *Significant at 10%, **Significant at
5%, ***Significant at 1%. ).
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Chapter II

Foreign Direct Investment and Firm Performance:
Evidence from Ethiopia∗

Yohannes Ewunetie Ayele†

Many countries provide various kinds of incentives to attract Foreign Direct

Investment (FDI). While, theoretically, there are several possible mechanisms

through which domestic firms benefit from the presence of foreign firms via

spillover effects, extensive studies show that the effects of foreign firms on do-

mestic firms can be significantly positive, non-existent, or negative. Using the

Ethiopia Large and Medium manufacturing firm data from 1997-2010, this paper

investigates the effects of foreign firms on domestic firm productivity, survival

probability and resource reallocation. To the best of our knowledge, this is the

first study that employs a census of manufacturing firm-level data from sub-

Saharan African countries. First, we find firms that receive foreign equity par-

ticipation exhibit higher output, higher TFP and higher output per worker. The

point estimates suggest that a 10% increase in the share of foreign investment in

the firm, increases its TFP by 1.6%. One of the key policy implications from this

result is that promoting joint ventures could be beneficial for both the country

and in improving domestic firm productivity. Second, we do not find any sig-

nificant spillover effects to domestic firms within the same industry. Finally, we

find that the presence of foreign firms in the industry increases a domestic firm’s

probability of death.
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1 Introduction

Many countries spend resources to attract Foreign Direct Investment (FDI). For in-

stance, 76% of all countries in the world provide some kind of incentive, for example,

55% offer a reduced tax rate, 51% tax holidays, 31% financial incentives, and 23%

subsidized infrastructure services (Harding & Javorcik, 2007). Aside from creating

employment, one of the rationales behind these policies is that domestic firms could

reap benefits from technologically superior foreign firms, since it is usually more pro-

ductive and technologically advanced firms that tend to operate globally in the form

of FDI (Helpman, Melitz, & Yeaple, 2004). Theoretically, there are two primary pos-

sible mechanisms through which domestic firms benefit from the presence of foreign

firms: via the competition channel, where domestic firms take actions to survive or

keep their market share such as by upgrading their technology as they face compe-

tition, and demonstration channels, where domestic firms establish business ties, or

copy foreign firms’ products. However, various empirical studies that examine the

effects of foreign firms on domestic firms provide contrasting results that the effect

can be positive, non-existent, or negative. For example, foreign direct investment can

also adversely affects domestic firms performance via a market stealing effect where

the entrance of foreign firms take the market share of domestic firms(Aitken & Har-

rison, 1999). Despite many studies across countries examining the effects of FDI on

the host country, evidence from Sub-Saharan Africa is rare.

This paper investigates the effect of the presence of foreign firms on domestic

firm productivity, survival probability and resource reallocation using the Ethiopia

Large and Medium manufacturing firm data. Investigating this is important for a

variety of reasons. First, the study brings new evidence of the effects of FDI in a

sub-Saharan African country. To the best of our knowledge, this is the first study

that employs a census of manufacturing firm-level data from sub-Saharan African

countries.1 Furthermore, in recent decades the Ethiopian economy has registered a

sustained double-digit growth per year from 2003/04- 2013/14. However, the indus-

1 Görg and Strobl (2005) on Ghana is the only study we are aware of in SSA. They show that firms
whose entrepreneur worked in multinationals in the same industry are more productive than other
domestic firms. They argue that the result implies that ’some of the multinationals’ knowledge is
industry-specific and cannot be transferred to firms in other industries.’ In addition, while our study
includes all manufacturing firms, their study only covers Food, Textiles and Garments, Wood, and
Metal sectors from 1991-1996
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trial sector is still at an infant stage; its GDP contribution is below 10% (Gebreeyesus,

2013). The government aims to put Ethiopia as a leading manufacturer in Africa by

2025. To achieve these goals and attract FDI, one of the main strategic directions is to

establish industrial zones.2 The government hopes that the industrial zones will lure

foreign investors primarily because of two reasons. First, the industrial zones are

located in key economic corridors and connected with main roads with developed

infrastructure such as electricity. Second, the industrial parks will attract foreign in-

vestors because of the rising wage in Asia, and Ethiopia is uniquely positioned to

take the advantage because of its cheap labor cost. Gelb, Meyer, Ramachandran, and

Wadhwa (2017) find that while the labor is in general more costly for manufacturing

firms located in Sub-Saharan Africa, there are "few countries in Africa that have the

potential candidate for manufacturing-Ethiopia in particular stands out".3 Thus, un-

derstanding the effect of FDI on the host country’s manufacturing firms is important

both from a practical and policy perspective. Policy wise, this study will help the

government to design and provide appropriate incentives to not only improve the

total productivity of the country but also to achieve the intended goal of successful

knowledge transfer to the domestic firms.

We employ two similar empirical strategies. First, we follow the strategy of Al-

faro and Chen (2018) which disentangles within-firm productivity improvement and

between-firm selection and reallocation following a foreign firm’s entry. Within-firm

productivity arises from positive spillover and/or because of resource reallocation

from domestic firms to foreign firms or from less productive firms to firms that are

more productive. In this empirical strategy, we also investigate the effect of FDI

on firms exit. In the baseline empirical strategy, we use data from 2007-2010.4 To

2The establishment of industrial parks or export processing zones has been a popular industrial
policy to attract foreign firms in 1960s and 1970s, specially in Asian countries. While Hamada (1974)
argues the export processing zones leads to specialization that runs contrary to the host country’s real
comparative advantages and tends to reduce national well-being, other such as Miyagiwa (1986) and
Young and Miyagiwa (1987) find that the creation of the zones improves a country’s well-being.

3Gelb et al. (2017) find that the labor cost per worker is $835.31 for Bangladesh, while it is $2,118.01
for Kenya, $1,776.6 for Tanzania, $1561.6 for Senegal, and $909.3 for Ethiopia. Compared with their
GDP per capita, labor cost per worker for other African countries are more than double, only Ethiopia
is comparable with Bangladesh

4The Ethiopia Large and Medium manufacturing firms data covers the period 1997-2010. The
primary reason we use data for 2007-2010 for the baseline regression (for the first empirical strategy)
is that in some of our empirical specifications the firms have to survive all the years. Because of
the high exit and entry of firms in the Ethiopia Manufacturing survey, only few firms survive longer
periods.
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add robustness to the baseline results and to utilize the whole data sample (1996-

2010), we employ a second but similar empirical strategy following Aitken and Har-

rison (1999). The approach is to estimate a log-linear production function at the firm

level by regressing firm output (or Total Factor Productivity (TFP))on foreign equity

participation in the firm, measures of foreign presence in the industry and region

(as the theoretical mechanisms of spillover usually works along industry and region

lines(Rodriguez-Clare, 1996), and other controls such as as input factors.

The main findings of the paper are as follow. First, we find that the entry of

foreign firms in the industry does not result in an increase within-firm productiv-

ity nor between-firm resource reallocation for domestic firms, which we interpret as

evidence for the absence of spillover effects from foreign firms to domestic firms.

This result is confirmed in the second empirical strategy as well that we do not find

positive spillover effect from foreign firm to domestic firm when we control for year

and industry fixed effects. Second, we find that firms with foreign equity participa-

tions have higher output, higher TFP and higher output per worker. In our preferred

specification, the point estimates show that a 10% increase in the share of foreign in-

vestment in a firm increases its output by 1.82%, TFP by 1.6% and output per worker

by 1.8%. One of the key policy implications from this result is that promoting joint

ventures could be beneficial for both the country and domestic firms. As Harrison

and Rodríguez-Clare (2010) argued, we find that the most important contribution

from foreign direct investment is to those firms with foreign investment or foreign

equity participation, instead of the spillover effect.5,6 Finally, we find that foreign

firms presence in the industry increases domestic firms probability of death.

Numerous reasons could explain the lack of spillover effects in Ethiopia manufac-

turing firms. A recent survey of manufacturing firms in 2013 confirms the absence of

important channels for technological spillovers, such as limited labor mobility from

foreign firms to domestic firms, limited subcontracting of local firms by foreign firms

and the absence of research and development. In the survey a mere 7.2% of the do-

5China is a classic example in this case where foreign firms are forced to form a joint venture with
domestic firms to access the Chinese market. Recent studies from China also find that joint ventures
have higher productivities (Du, Harrison, & Jefferson, 2012; Hu & Jefferson, 2002)

6However, recently, this joint venture policy of China has been a source of contention between
China and US. When U.S. announces a plan to impose tariffs on Chinese imports, one of the reason
cited for imposition of the tariff was the restriction China imposed on foreign ownership and thus
pressuring foreign companies to transfer technology (Economist, 28 March 2018)
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mestic firms did some kind of formal research and development during the last three

years, just 3.2% of the establishments send workers overseas for training and finally

only 9.3% of the firms hired employees with experience in FDI firms, showing low

labor turnover.

Our study is closely related to several strands of literature. First, it is related with

previous studies that examine the spillover effects of foreign firms to domestic firms.

In the pioneering work in this literature, using a panel of Venezuela manufacturing

plants, Aitken and Harrison (1999) find that foreign direct investment adversely af-

fects domestic firm productivity. They forward the hypothesis of a market stealing

effect where the entry of foreign firms take the market share of domestic firms.7 Fol-

lowing Aitken and Harrison (1999), there has been extensive studies that examine

the spillover effects from foreign firms to domestic firms and the literature provides

contrasting results. Other studies that find negative or insignificant spillover effects

include Hu and Jefferson (2002) for China, Girma, Greenaway, and Wakelin (2001)

for UK and Kathuria (2000) for India, and Djankov and Hoekman (2000) for Czech

Republic. On the other hand, there are studies that find positive spillover effects. For

example, using plant level UK manufacturing firms, Haskel, Pereira, and Slaughter

(2007) find that a 10% increases the foreign presence of the industry increase the firm

TFP by 0.5%. Keller and Yeaple (2009) find that 14% of the productivity growth in the

U.S. manufacturing firms between 1987 and 1996 is due to international FDI spillover

effects. Similarly, Konings (2001), using firm level data for selected East European

countries-Bulgaria, Romania and Poland, find no spillover effect from foreign firms

to domestic firms in Poland, negative spillover effect to domestic firms in Bulgaria

and Romania. In a recent study, using firm-level data from six European economies,

Fons-Rosen, Kalemli-Ozcan, Sorensen, Villegas-Sanchez, and Volosovych (2017) find

that the spillover effect from foreign firms to domestic firms can be significantly pos-

itive, non-existent, or negative spillover- depending on which sector receives FDI.

Furthermore, this paper is also related with literatures that investigate the effect of

foreign firm entry on domestic firm exit. Using firm level data from Czech Republic,

7However, Moran (2007) argues that the period considered by Aitken and Harrison (1999)-[1976-
1989] the Venezuela followed import substitution strategy, policy about foreign ownership were strict
joint venture requirement, strong domestic input requirement, firms faced restriction in profit repa-
triation, forced to exchange at the official rates than at the market rate, forbidden from exercising
confidentiality
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Kosova (2010) finds that FDI crowd out domestic firms but appears to be a short

term phenomenon. On the other hand, using the Irish manufacturing industries,

Görg, Strobl, et al. (2000) find that the presence of foreign multinationals companies

has a positive effect on the survival probability of high tech domestic firms, while

they failed to find the same result for low tech domestic firms. Using the Belgian

manufacturing industries, De Backer and Sleuwaegen (2003) find that foreign direct

investment discourages the exit of domestic entrepreneurs.

The closest to our study is the Alfaro and Chen (2018) and Aitken and Harri-

son (1999). Alfaro and Chen (2018) develop an empirical framework to disentangle

within-firm productivity and selection as well as market reallocation. Using 30 de-

veloped and emerging market economies with a rich cross-country firm-level panel

dataset, they find that (1) multinational entry into the industry increases within-firm

productivity among surviving domestic firms, (2) an exit of less productive domestic

firms, indicating a tougher selection on domestic firms. Our study differs from them

in that we use a developing country from Sub-Saharan Africa.

The structure of the rest of the paper is as follows: section 2 briefly reviews the

current and past industrial polices of Ethiopia, section 3 presents data and productiv-

ity estimation methodology, section 4 discusses empirical strategy, section 5 presents

the baseline result, section 6 presents robustness and finally, section 7 concludes.

2 Industrial development strategies

This section briefly reviews the main industrial policies followed by various Ethiopian

governments since the 1950’s. This section is intended to provide some history, cur-

rent active policies, prioritized sectors, and incentives offered by the government to

attract foreign direct investment. As attracting FDI has been the main goal, in this

section I will review what incentives were offered and how much is successful to

attract FDI , specially in recent years.

Modern industries were introduced in Ethiopia at the beginning of the 20th cen-

tury, but there were just 25 factories in major urban centers in 1925. Furthermore, it

was only after 1950 that the country started to develop its own industrial develop-

ment policy for the first time. The imperial government (1930-1974) developed three
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consecutive five-year plans of industrial policy with the goal of encouraging large-

scale importation substitution. During this period, attracting foreign investment was

considered an important means for the country’s industrialization. Thus, the gov-

ernment adopted various instruments such as generous tax incentives, high levels

of tariff protection, easy access to domestic credit, and allowing foreigners to take

profits out of the country Gebreeyesus (2013). However, following 1974 revolution,

the communist military regime [1975-1991] followed radically different industrial po-

lices – large-scale industries were nationalized, a capital cap for the private sector

was introduced, and substituting importation with industrialization became the fo-

cus of government. In general, the industrial policies during this period were very

restrictive to the private sector and were unattractive to foreign investment.

With the advent of a new government in 1991, the guiding principle of the econ-

omy changed to a market-based economy. After reversing the previous restrictive

government policies, the main industrial policy of the new government became Agri-

cultural Development-Led Industrialization (ADLI). The assumption was that accel-

erated growth in agriculture would lead to (1) an increase in quantity and quality of

agro-industrial raw materials to supply the industrial sector, (2) an increase in the ex-

port sectors, and (3) create a sufficient accumulation of capital to import technology.

Despite its appeal in theory, Rodrik (2016) argue that it is very difficult to find any

historical example of countries that has been successful with this strategy.8

Recently, two ambitious consecutive five-year industrial policy plans were intro-

duced: the Growth and Transformation Plan, GTP I (2010-2015), followed by GTP

II (2015-2020). In line with Chinese state-led development policies, the government

plan clearly aims to make Ethiopia a leading manufacturer in Africa and attaining a

lower middle economy by 2025. To achieve this goal, the current government is im-

plementing a range of industrial polices to attract FDI, encourage exports and favor

some industries over others. The policy instruments include a mixture of both soft

and hard industrial polices. The soft industrial policies of the government address

coordination failures such as investment in different infrastructures, for example, the

establishment of industrial zones in different parts of the country. For instance, some

8However, Denmark can be taken as historical example that becomes successful in agriculture led
development. It is only recently in 1950’s that the manufacturing workforce overtook the agricultural
workforce, see http://www.helsinki.fi/iehc2006/papers2/Henriksen.pdf
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of the few industrial parks either completed or under construction include the fol-

lowing: the Hawassa Industrial Park with 1.4 million m2 specializing in Textile and

apparel, Footwear and Leather products, Kombolcha Industrial Park with 10 mil-

lion m2, Kilinto Industrial park with 2.8 million m2, specializing in Pharmaceuticals,

and the Adama Industrial Park with 10 million m2 and specializing in Machinery

fabrication. Capacity building is another soft industrial policy implemented by the

government to attract FDI. The government launched a program called Engineering

Capacity Building Program (ECBP) to increase the supply of a qualified workforce for

the private sector through university reforms, technical and vocational education and

training (TVET) reform, quality assurance infrastructure reform, and private sector

development(Gebreeyesus, 2013). Many other institutional and regulatory framework

improvements were also undertaken.

As a result of these policies, Ethiopia is becoming one of the main destinations for

foreign direct investment in Africa. Figure 1 shows inflows of FDI to Ethiopia from

1995-2016.
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Figure 1: Foreign Direct Investment, FDI, 1993-2016. Source: World Development
Indicators

To attract FDI and improve the manufacturing sector, the government not only
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followed soft industrial policies but also hard industrial policies instruments includ-

ing but are not limited to giving tax exemptions and generous credit schemes, 100

per cent exemption from paying import duties on all investment capital goods and

raw materials necessary for producing export goods, tax holidays on profits for five

years and a preferential credit scheme. In addition, expatriate employees working in

the industrial zones are expeted from personal income tax for 5 years.9 In addition,

the government is also involved in direct investment. For example, the Ethiopian

government established two big state-owned corporations: Metal and Engineering

Corporation and Sugar Corporation. Although there is widespread support among

economists for soft industrial policies, the hard policies are not without controversy

and have shown limited success with few exceptions(Harrison & Rodríguez-Clare,

2010)10

Despite significant improvements, at the end of GTP I (2010-2015), there was a

huge under-achievement. At the end of the GTP I, export earnings from manufac-

turing stood at USD 409 million while the plan was to get 1.82 billion USD (FDRE,

2016). This is just 22.5 % of the target set for the final year of GTP I. In the textile

and garment industry, while the target for export earnings in GTP was to generate $1

billion, at the end of the plan only $ 98.1 million dollar is achieved which is a 10 %

success rate.

3 Data and Productivity Estimation

3.1 Data

The data are from the Ethiopia Large and Medium Manufacturing Firms Census,

collected annually by the Central Statistical Agency of Ethiopia since the mid-1970s,

and it covers all manufacturing firms that use power-driven machines and employ ten

9https://isid.unido.org/files/Forum-AIFE2/2.%20Industial%20Parks%20Incentives.pdf
10There are some instances where hard industrial policies were successful, for example, the pro-

duction subsidies in Denmark for the production of electricity from wind power (Hansen, Jensen,
& Madsen, 2003), tariff protection on the emergence of the steel rail industry in the United States
(Head, 1994), and the protection of the semiconductor industry in Japan (Baldwin & Krugman, 1989)
Nevertheless, rather than implementing hard industrial policies, Harrison and Rodríguez-Clare (2010)
recommend following soft industrial policies such as developing infrastructure, training for skilled
labor, improving the business environment, and partnership and collaboration among government,
industry and cluster-level private organizations
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or more workers. As we do not have access to all years, we use data from 1997-2010.

The most detailed industry classification level is at four-digit ISIC Rev 3.1.

The census provides detailed information about the firm’s revenues, total capital

stock (the book value of machinery, equipment, and buildings), total employment,

the value and quantity of goods the firms produce, type of ownership, location of

the firms, and exporting and importing status. The census also provides informa-

tion about the number of workers by gender and occupation (both productions and

administrative workers). For each firm, the census provides information about the

number of female and male workers in administrative and production occupations.

We also observe the wage paid for each worker by occupation and gender. The num-

ber of foreign owned firms is one of our main independent regressors. To determine

foreign ownership, we rely on the share of initial paid up capital and current paid up

capital by Ethiopians vs. non-Ethiopians. We determine the firm as foreign-owned if

there is any non-Ethiopian investment in the initial paid up capital.

In the process of constructing the final sample, we make several changes to the

basic data. First, we drop firms who employ less than ten workers. Second, we

drop any manufacturing firm that does not report one of the required inputs (mainly

labor and capital stock) or output measures (total sales). In our final sample, the

number of firms is 539 in 1997 and increased to 1,574 in 2010, while in the same

period the number of foreign firms increase from 21 to 92, see Table 1. Furthermore,

a price deflator, extracted from the World Development Indicators database, is used

to deflate nominal variables such as wage, output, and investment and capital.11

Figure 2 draws total employment, female employment and male employment for

the manufacturing industry from 1997-2010. It shows an increase in the number

of people working in the manufacturing sector. Figure 3 draws the average total

employment, female employment and male employment in firms between 1997-2010.

The graph shows average total firm employment is decreasing over time across all

groups. In 1997 the average firm employed approximately 150 workers, of which 100

of the workers are male and approximately 50 workers are female.

Table A1 reports the distribution of number of firms, employment, sales and cap-

11Deflating firm sales and input expenditures with a CPI or GDP deflator or industry-level price
indexes can sometimes be problematic, for example, if firm-level price variations are correlated with
input choices (De Loecker, 2011; Van Beveren, 2012)
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Table 1: Number of Domestic and Foreign Firms

year Total Firms Foreign Firms Total Employment Total Domestic Firms Employment Foreign Firms

1997 539 21 70095 69134 961

1998 564 17 80350 78923 1427

1999 571 27 79571 76229 3342

2000 588 28 78290 74866 3424

2001 556 33 72318 68549 3769

2002 654 36 79667 71437 8230

2003 712 37 80684 74898 5786

2004 760 39 84390 79047 5343

2005 670 46 85412 77919 7493

2006 933 47 99406 94179 5227

2007 1080 46 109713 102539 7174

2008 1349 58 108736 101811 6925

2009 1505 72 123107 114918 8189

2010 1574 92 153274 140634 12640
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Figure 2: Total employment, female and male employment, 1997-2010. Source: Au-
thor calculation using LMMF

ital intensity by two-digit industry classification for selected years, 2000, 2004, and

2010. It shows that there is a high concentration of the number of firms in the light

industries such as food products and beverages, and furniture manufacturing. For

example, in 2010 food products and beverages accounted for approximately 34% of
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Figure 3: Average total employment, average female and male employment, 1997-
2010. Source: Author calculation using LMMF

the total employment in manufacturing, followed by textiles with 13.7%.

Table A2 reports the distribution of employment, total number of firms and sales

by firm size categories. Firms with less than 20 employees are categorized as small

firms, firms between 20-50 employees are categorized as medium-sized firms and

firms with more than 50 employees are categorized as large firms. The table shows

that large firms dominate in terms of the share of employment with little change over

time. Despite an increase in the total number of firms by more than triple and double

for small and medium size firms respectively, in almost all years (1997-2010) more

than 80% of the manufacturing sector employment is accounted for by large firms,

and there is little change with time.

3.2 Firm-Level Productivity Estimation

One of our main dependent variable is total factor productivity of the firms. To

estimate total factor productivity (also known as multifactor productivity), first let

us assume a production function of the firm is a function of observable inputs and
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Hicksian neutral shifter (factor-neutral shifter) as folow:

Yit = AitF(Kit, Lit, Mit) (1)

where Yit represents output of firm i in period t (usually measured as gross revenue

or value added), Kit, Lit and Mit are inputs of capital, labor and materials, respec-

tively, and Ait is the Hicksian neutral productivity level of firm i in period t. In this

specification, Ait, is the total factor productivity (TFP) which is assumed to capture

the variations in output that is not explained by shifts in observable inputs. In other

words, Ait shows the shift in isoquants of the production function. If we assume a

specific production function, for instance, the Cobb-Douglas production function, the

firm’s output in equation 1 is given as follows:

Yit = AitK
βk
it Lβl

it Mβm
it (2)

Taking the log of equation (2) results in the following log-linear production function

in regression form

yit = β0 + βkkit + βl lit + βmmit + εit (3)

where lower case letters refer to natural logarithms, εit is the time- and firm-specific

unobserved productivity shock (lnAit = β0 + εit), and β0 is the average efficiency level

across firms and overtime . The error, εit, can be decomposed into two components.

The first term, ωit, is the productivity shock observable to the profit maximizing

decision maker in the firm but not for the econometricians, and thus can affect the

variable input choices, and the second term, ηit, is the unexpected productivity shock

which is unobserved both by the econometricians and decision maker at the firm,

thus it also assumed to be is uncorrelated with firm’s input choices.

yit = β0 + βkkit + βl lit + βmmit + ωit + ηit (4)

Estimating input coefficients, and then total factor productivity (TFP) as a residual

from estimates of equation 4, using the traditional methods such as OLS is problem-

atic for two main reasons: simultaneity and selection biases. Simultaneity biases arise

because when profit maximizing firm decides the input levels, productivity, ωit, can
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affect the input choices at the firm level but it is not observed by the econometricians,

thus, ignoring this component leads to biased input coefficients. For example, if there

is positive productivity shock, it will likely lead to an increase in the use of variable

inputs such as labor and material, and as a result the coefficients of labor and material

could be biased upward, while the direction of the bias for capital coefficient for two

input production function would be biased downward (Levinsohn & Petrin, 2003).

These biases has implication for TFP calculation, and the bias in TFP would depend

the type of the industry. The second error component ηit is not assumed to impact

firm input choice. The selection biases arise due to the negative correlation between

capital stock and probability of exit. Firms with larger capital stock but with lower

productivity shock may survive in the market while firms with low capital stock but

high productivity shock exit the market. This negative correlation between capital

stock and productivity causes the capital coefficient to be biased downward resulting

upward biased firm level TFP estimates. Neither OLS nor the fixed effect approach

address these two issues 12.

As a result, several productivity estimation methods that address the two main

problems have been developed including Olley and Pakes (1996), Levinsohn and

Petrin (2003), Ackerberg, Caves, and Frazer (2006) and others. We follow Levinsohn

and Petrin (2003) for productivity estimation. The reason I choose Levinsohn and

Petrin (2003) over Olley and Pakes (1996) is related with two main reasons: The first

reason is related with the availability data, and second related with the lumpiness

of investment. Olley and Pakes (1996) productivity estimation methodology use in-

vestment as a proxy for unobserved productivity shock. In addition, to ensure the

invertibility of the demand condition, the model imposes monotonicity on invest-

ment which implies the investment proxy validity for firms with nonzero investment

reports. This results the loss of many observations as many firms report zero in-

vestment. In contrast, Levinsohn and Petrin (2003) uses intermediate inputs (such as

energy) as a proxy for unobserved productivity shock, instead of investment. Since

almost all firms use intermediate inputs like energy for production, the loss of ob-

servations is small with the use of intermediate input as a proxy for productivity

shock. The second reason that makes Levinsohn and Petrin (2003) more attractive

12The fixed effect approach would have solved the simultaneity bias if we are willing to assume
that the unobserved firm specific productivity is time-invariant
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is the lumpiness of investment. The fact that many firms report zero investment by

itself implies firms may not respond to productivity shock immediately with invest-

ment. However, Levinsohn and Petrin (2003) argues intermediate inputs respond to

productivity shocks immediately and they are good proxy for the unobserved pro-

ductivity shock. In summary, Van Beveren (2012) argued that although there are a

variety of TFP estimation approaches, most of them provide closely related TFP es-

timates. Van Beveren (2012) find that the simple correlation between TFP estimated

from different approaches is more than 0.8 and sometimes more than 0.9. Similarly,

Syverson (2011) argued that high-productivity producers will tend to look efficient

regardless of the specific way that their productivity is measured. 13

Next, we will show the mechanics of how to estimate TFP with Levinsohn-Petrin

(LP) method Given the Cobb-Douglas production function in equation 3, LP uses

intermediate inputs as a proxy for unobserved productivity shock. This implies that

demand for the intermediate input mt is then assumed to depend on the firm’s state

variable capital, kt, and unobserved productivity shock, ω, as

mt = mt(kt, ωt)

Assuming the demand function is monotonically increasing in ω, the unobserved

productivity shock ω can be written as a function of two observed inputs, kt and mt

ωt = ωt(kt, mt)

Following Olley and Pakes (1996), we assume productivity is governed by a first-

order Markov process.

ωt = E[ωt|ωt−1] + ξt

The production function is can be rewritten as follow

yt = β0 + βl lt + βkkt + βmmt + ωt + ηt = βl lt + φt(kt, mt) + ηt (5)

where φt(kt, mt) = β0 + βkkt + βmmt + ωt. The production function parameters are

13However, for robustness we also estimate productivity using Olley and Pakes (1996), and the
result is reported in xx.
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identified in two steps. First, to estimate β̂l, we can use a third order polynomial

approximation of kt and mt in place of φt(kt, mt). Then, we can consistently estimate

the coefficient for labor using the following equation.

yt = σ0 + βl lt +
3

∑
i=0

3−i

∑
j=0

σijk
j
tm

j
t + ηt (6)

By estimating equation (6) with OLS, we estimate βl and φt consistently, and the

coefficient for capital and material are not identified in the first stage. Therefore,

the second step is identification of βk and βm. Using estimates from the above OLS

estimates, using any candidate values ofβ∗k and β∗m, we can estimate the ω̂t as follow

ω̂t = φ̂t − β∗kkt − β∗mmt (7)

Based on the results in equation (7), a consistent approximation to E[ ˆωt|ωt−1] is

given by ω̂t = λ0 +λ1ωt−1 +λ2ω2
t−2 +λ3ω3

t−3 + εt. Therefore, for the given candidate

values of β∗k and β∗m becomes

ˆηt + ξt = yt − β̂tlt − β∗kkt − β∗m − E[ ˆωt|ωt−1] (8)

To identify βk and βm, two moment conditions are needed. First, E[ηt + ξt|kt] = 0,

which implies as the period t capital stock is determined by previous period in-

vestment decision, the current period capital stock doest not respond to the current

period productivity shocks. The second moment condition needed to identify βm is

E[ηt + ξt|mt−1] = 0, which implies the current period error is uncorrelated with pre-

vious period level of material use. Therefore, we can finally identify β̂k and β̂m as a

solution to

min
β∗k .β∗m

∑ ∑
{

ˆ(ηt + ξt)Zht

}2

(9)

where Zt ≡ (kt, mt−1, lt−1mt−2, kt−1). β̂k and β̂m
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4 Empirical Strategy

As we reported in the introduction, in this paper we follow two similar empirical

strategies. In this section we discusses the first empirical strategies which we adopt

from Alfaro and Chen (2018).14 The empirical strategy has two main steps. The

first step is determining the number of new foreign firms entrants at the two digit

industry ISIC Rev 3.1.15 For this purpose, although the Ethiopia Large and Medium

manufacturing firms data covers the period 1997-2010, in this empirical strategy we

use the data from 2007-2010. The primary reason is that in some of our empirical

specifications, the firms have to survive all the years. Because of the high exit and

entry of firms in the Ethiopia Manufacturing survey, only few firms survive longer

periods. Asa result, we are forced to concentrate on from 2007-2010. In the next step,

we divide the period 2007-2010 into two sub-periods. The first period covers from

2007-2008 and the second period covers 2009-2010. Once we determine the number of

new foreign firm entries into a specific industry in the second period of the sample,

2009-2010, the second stage is estimating the effect of foreign firm entry on within-

firm productivity, between-firm selection, and between-firm reallocation.

Within-Firm Productivity Improvement:- One of the arguments for giving a va-

riety of incentives to attract foreign firms is the belief in the presence of positive

externalities such as productivity spillovers from the presence of these foreign firms

in the country or sector through different channels such as through labor turnover

from foreign firms to domestic firms, or by establishing business ties. Domestic firms

may also increase their technologies or upgrade as they face competition to survive.

As a result, we expect a rightward shift of the productivity distribution of the surviv-

ing domestic firms as a result of foreign firm entry if there is positive spillover effects.

Following Alfaro and Chen (2018), to estimate the within-firm productivity we use

the following specification:

∆lnTFPij = βForiegnEntryj + αXij + εij (10)

14The second empirical strategy is discussed in section 6, and in this strategy we employ the whole
data sample (1997-2010)

15In addition, as there are very few new foreign firms entries at four digit industry, we determine
the number of new foreign firms entrants at the two digit industry ISIC Rev 3.1.Alfaro and Chen
(2018) use the financial flows of the firm’s headquarters in the host country to determine the number
of firms.
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where ∆lnTFPij is the log productivity change of domestic firms i in industry j be-

tween 2009-2010 and 2008-2007, and ForiegnEntryj is the number of new foreign firm

entrants in industry j in 2009-2010 and Xij is the vector of controls. β captures the

magnitude of the within-firm improvement. Our dependent variable is the difference

of the productivity between the two sub-period groups. To estimate the within-firm

productivity improvement we need to use a balanced sample. As a result, a small

number of domestic firms remain in the sample as there is high entry and exit in

the market. 16 In order to estimate the within-firm productivity movement, the firm

has to be operating in all years and the entry of new firms will be dropped in the

estimation.

Between-Firm Selection. While the entry of foreign firms can potentially increase

within-firm productivity via the spillover effect as we argued above, domestic firms

may also face a stiff competition from the presence of foreign firms in the domestic

market (Aitken & Harrison, 1999). As a result, the entry of foreign firms may increase

the productivity cutoff for domestic firm survival. Thus, the least productive firms

may exit the market as they cannot earn positive profit. To check the effect of foreign

firms entry on domestic firm survival we use the following specification:

Pr[deathij = 1] = Φ[βForiegnEntryj + αXij + εij] (11)

where the dependent variable deathij indicates whether a domestic firm i exited the

market in 2009-2010, ForiegnEntryj is the number of foreign firms in the industry j.

β captures the effect of new foreign firm entry on the probability of a domestic firm’s

exit or death, and Xij is the vector of controls. Unlike the within-firm productivity

specification, what matters here is whether the firms that were operational in 2006-

2007, exited or survived in 2009-2010, after the entry of foreign firms.

Between Firm Reallocation:- Because of either stiff competition from foreign firms

or improvements in the productivity within-firm, the least productive firms exit the

market and resources can be reallocated from the least productive firms to the most

productive firms. As a result, the market share of the surviving domestic firms will

increase, and thus the arrival of foreign firms can affect the between-firm reallocation.

16we use the employment to determine a firm’s exit. If the employment is recorded as zero, we
consider those firms as exited.
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To evaluate the market reallocation effect of foreign firm entry and then production

on revenue distribution of surviving domestic firms, we use the following specifica-

tion.

∆revenueij = βForiegnEntryj + αXij + εij (12)

where ∆revenueij is the change in revenue share of domestic firm i in industry j

between the two periods We can use the same specification as equation (12)to evaluate

the factor reallocation effect of a foreign firm’s entry on surviving domestic firms

∆laborij = βForiegnEntryj + αXij + εij (13)

where ∆laborij is the change in the employment share of a domestic firm i in industry

j between the two periods. In addition to the total employment, we look at the change

in the factor reallocation effect on employment by gender and occupation.

5 Result and Discussion

Table 2 reports the results of within-firm productivity improvement estimates of

equation 10. The dependent variable is the change in TFP. Column(1) shows that

a foreign firm’s entry in the industry has a negative but insignificant effect on within-

firm productivity. In column(2) we control for age and lagged revenue and the co-

efficient changes to positive but insignificant. It implies that there is no change in

productivity for domestic firms as a result of the entry of foreign firms in the in-

dustry. We interpret this result as a lack of significant spillover effects from foreign

firms. However, using a cross section of 30 developed and emerging market economy

countries, Alfaro and Chen (2018) find that the entry of foreign multinational firms

have a positive and significant effect on within-firm productivity improvement. The

insignificant or the negative within-firm productivity effect that we find could be due

to the domestic firm’s lack of absorption capacity (Abreha, 2017). Recent literature

discussing the spillover effect from foreign investments argue that there should be a

minimum level of threshold to reap the externalities from foreign firms such as min-

imum level of threshold of human capital (Xu, 2000), development of local financial

institutions (Alfaro, Chanda, Kalemli-Ozcan, & Sayek, 2004), labor market policies

60



(Harrison & Rodríguez-Clare, 2010).

Table 2: Within firm productivity improvement

Firm TFP

1 2

Foreign Entry -0.01384 0.02082

(0.011) (0.020)

Age -0.00095

(0.003)

Revenue(lagged) -0.01031

(0.006)

R-squared 0.001 0.01

Observations 495 484

Notes: The dependent variable is the change in log TFP of domestic firms i in industry j
between 2007-2008 and 2009-2010. Foreign Entry is the number of new foreign firms entry in
industry at two digit industry in 2009 and 2010. TFP is calculated using Levinsohn and Petrin
(2003). Robust standard errors are in parentheses below coefficient estimates. *Significant at
10%, **Significant at 5%, ***Significant at 1%. ).

Table 3 reports the result for between-firm reallocation, estimates of equation 11.

It shows the relationship between probability of firm death and new foreign firm

entry in the industry. The first column of Table 3, without any control, shows that the

coefficient for foreign entry is positive and statistically significant at 1%. By including

controls in column 2, we also find a positive and significant result. It shows that

the entry of foreign firms in the industry increases the probability of a domestic

firm’s death.17 The results for the estimation of equation 13 is reported in Table

4. We estimate for employment share, revenue share and wage share. The results

show that without controls, foreign firm entry leads to a decrease in the employment,
17Using the Czech firm level data, Kosova (2010) finds that FDI crowd out domestic firms but

appears to be a short term phenomenon. Using the Belgian manufacturing industries, citede2003does
find that foreign direct investment discourages the exit of domestic entrepreneurs. Using the Irish
manufacturing industries, Görg et al. (2000) find that the presence of foreign multinationals companies
has a positive effect on the survival probability of high tech domestic firms, while they failed to find
for low tech domestic firms.
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Table 3: Firm selection

Exit of Firms

Foreign Entry 0.045*** 0.025***

(0.006) (0.005)

Age 0.001

(0.001)

Revenue(lagged) 0.080***

(0.006)

constant 0.366*** -0.753***

(0.020) (0.078)

R-squared 0.041 0.155

Observations 1520 1497

Notes: The dependent variable is an indicator for firm death. Foreign Entry is the number
of new foreign firms entry in industry at two digit in 2009 and 2010. Robust standard er-
rors are in parentheses below coefficient estimates. *Significant at 10%, **Significant at 5%,
***Significant at 1%. ).

revenue and wage share of domestic firms. However, once we control for age and

lagged revenue the negative and statistical significant result disappears. It becomes

quantitatively small and insignificant. We interpret this to mean that there is no

between-firm reallocation as a result of foreign firm entry in the market. Furthermore,

the effect of FDI could be different for skilled and unskilled workers. In our data we

observe the share wages by occupation, as production workers and administrative

workers. Table ?? and 5 report the change in wage and employment distribution by

occupation respectively.18 All of these results show a similar story with our baseline

result in Table 4 that there is no between-resource reallocation effect as a result of

foreign entry in the industry. We have also estimated the above equation to check

if there is labor market reallocation instead of revenue reallocation by looking at

labor employment outcomes. We find the same result, with no effect on employment

18Using the from Mexico over 1975-1988, Feenstra and Hanson (1997) find that foreign direct in-
vestment increases the wage share of skilled labor force.
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distribution.

Table 4: Change in employment, revenue and wage distribution

Change in Employment share Change in Revenue share Change in Wage share

1 2 3 4 5 6

Foreign Entry -0.00092*** 0.00048 -0.00113*** 0.00083 -0.00120*** 0.00051

(0.000) (0.000) (0.000) (0.001) (0.000) (0.001)

Age -0.00020** -0.00014 -0.00031**

(0.000) (0.000) (0.000)

Revenue(lagged) -0.00023 -0.00048 -0.00022

(0.000) (0.000) (0.000)

R-squared 0.016 0.051 0.017 0.055 0.019 0.066

Observations 498 487 498 487 498 487

Notes: The dependent variable is the change in employment share, revenue share and wage
share of the firms between 2007-2008 and 2009-2010. Foreign Entry is the number of new for-
eign firms in in industry at two digit industry in 2009 and 2010. Robust standard errors are in
parentheses below coefficient estimates. *Significant at 10%, **Significant at 5%, ***Significant
at 1%. ).

Table 5: Change in wage distribution by occupation

Production Admnistrative

1 2 3 4

Foreign Entry -0.00084*** -0.00036 -0.00082*** -0.00031

(0.000) (0.001) (0.000) (0.000)

Age -0.00023** -0.00008

(0.000) (0.000)

Revenue(lagged) 0.00007 -0.00009

(0.000) (0.000)

R-squared 0.015 0.038 0.012 0.016

Observation 496 485 484 473

Notes: The dependent variable is the change in wage share of domestic firms in the two digit
industry by occupation between 2007-2008 and 2009-2010. Foreign Entry is the number of
new foreign firms in industry at two digit in 2009 and 2010. Robust standard errors are in
parentheses below coefficient estimates. *Significant at 10%, **Significant at 5%, ***Significant
at 1%.
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6 Robustness Analysis: FDI and Productivity Spillover

To add robustness to the baseline results and to utilize the whole data sample (1996-

2010), we employ a second but similar empirical strategy following Aitken and Har-

rison (1999). The approach is to estimate a log-linear production function at the firm

level by regressing firm output on foreign equity participation, measures of foreign

presence in the industry and region, and other controls as follows:

Yitj = Constant + β1FDI_Firmijt + β2FDI_Sectorjt+

β3(FDI_Firm_ijt ∗ β2FDI_Sectorjt) + β4Zijt + τt + ηj + εit

(14)

Yijt is a measure of firm performance which can be the log of output, log of TFP or

log of output per worker of firm i in industry j at time t, FDI_Firmijt is the share of

foreign equity participation at the firm level, measured by the share of initial paid up

capital of foreigners to a firm’s total paid up capital.

FDI_Firmijt =
ForeignPaidupCapitalijt

TotalPaidupCapitalijt

This variable varies between 0 and 100 percent. If foreign investment or foreign

equity participation in the firm is going to increase productivity, we expect the coef-

ficient β1 to be positive. FDI_Sectorjt is the measure of foreign equity participation

in the industry j at time t, calculated at the four digit ISIC Rev 3.1 level and weighted

by each firm’s share in the employment in the sectoral employment as follows: 19

FDI_Sectorjt =
∑i∈j FDI_Firmijt ∗ Employmentijt

∑i∈j Employmentijt
(15)

If domestic firms in sectors with foreign investment are more productive, then we

expect coefficient β2 to be positive. β2 is assumed to capture the horizontal spillover

effect from foreign firms to domestic firms.20 The interaction term, β3, should be

positive if firms with foreign equity participation benefit more from the presence of

19In the previous section, the analysis is at two digit ISIC Rev 3.1 industry classification as there
were few foreign firms entry between 2009-2010. In this section, the analysis is at four digit ISIC
Rev 3.1 industry classification. Later we present results at two-digit level and they provide similar
estimates. Theory does not provide how narrow industries should be defined(Haskel et al., 2007)

20Kosova (2010) and Haskel et al. (2007) proxy foreign presence in the industry with by foreign
firms employment share, others use employment or output share Bevan, Estrin, and Meyer (2004)
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foreign firms. τt is the year fixed effect, and ηj is the industry dummies by four digits.

In estimating equation (14), we use three different dependent variables – log of

output, log of TFP and log of output per worker. 21 When the dependent variable

is log of total output and log of output per worker, input factors such as labor, cap-

ital and materials are included as regressors. On the other hand, when we use the

total factor productivity as the dependent variable, input factors are not included as

regressors. Table 6 reports the estimates for equation (14). Results in column (3), (6)

and (9) shows that when we control for year and industry fixed effects the coefficient

for β2 is negative but insignificant. It implies an absence of spillover effects from for-

eign firms to domestic firms. However, results in Table 6 show that when we do not

control industry and year fixed effects the coefficient of β2 is positive and statistically

significant, implying a positive productivity spillover from foreign firms to domestic

firms. It means that the positive spillover effects we find without controlling for the

industry and year fixed effects are spurious. This is consistent with the literature.

For example, using a panel of Venezuela manufacturing plants, Aitken and Harrison

(1999) find that foreign direct investment adversely affect domestic firm productivity.

They forward the hypothesis of a market stealing effect where the entry of foreign

firms may take the market share of domestic firms.

From the recent theory of firm heterogeneity, one of the channels where FDI or

international trade can affect welfare of the country, among other things, is via real-

location channel where resources and market shares redistribute from the least pro-

ductive to the most productive firms. In others words, to keep their market share

and survive in the market, the entry of foreign firms may forces domestic firms to

upgrade their technology or increase their efficiency. Thus, without controlling for

competition, Haskel et al. (2007) and Javorcik (2014) argues that the coefficient β2 can

capture both spillovers and the pro-competition effect of foreign firms entry. There-

fore, we included the import competition from world at four-digit ISIC rev 3.1 level

in equation 14 as control for competition. For import penetration calculation we use

data from the United Nations COMTRADE database accessed through the World

Integrated Trade Solutions (WITS) website. The data is at the 4-digits international

standard industrial classification (ISIC) level. We compute the import penetration (IP)

21As we discussed in section xx, TFP is estimated with Levinshon petrin method that controls for
simultaneity bias by using semi-parametric estimation techniques
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from World for a given industry as the proportion of domestic demand for the output

of that industry that is satisfied by imports from World. This computation follows

standard approach as in the trade literature such as Acemoglu, Autor, Dorn, Hanson,

and Price (2016) and Author, Dorn, and Hanson (2013). Table A6 reports results that

include import competition from the world at four-digit ISIC rev 3.1 level. It shows

the same result that there is no spillover effect on domestic firms after controlling

competition from imports. 22

A number of reasons could explain the lack of spillover effects in Ethiopia. A

usually cited reason is that foreign firms have no incentive to share their technology,

management practices and production process to their domestic competitors. In ad-

dition, theoretically, some researches argue that FDI flows or trade liberalization must

be supported with other complementary government policies to reap the full benefit

including a minimum level of human capital (Xu, 2000), developed financial markets

Alfaro et al. (2004), infrastructure investment, labor market polices and others. A

recent survey of manufacturing firms in 2013 confirms the absence of such important

channels for technological spillovers to happen such as limited labor mobility from

foreign firms to domestic firms, limited subcontracting of local firms by foreign firms

and the absence of research and development. The survey shows that (1) only 7.2%

of domestic firms perform some kind of formal research and development for the last

three years, (2) just 3.2% of the establishments send workers overseas for training, (3)

and finally only 9.3% of the firms hired employees with experience in FDI firms –

showing low labor turnover from foreign firms to domestic firms (see Table A5).

Most importantly, what we find here is the absence of horizontal spillover from

foreign firms to domestic firms. Recent studies show that even if there is no horizontal

spillover effects, there could be positive vertical spillover effects from foreign firms.

The vertical spillover effect could arise from either backward or forward spillover

effects-forward spillover effect will arise if foreign firms make contract with domestic

firms to supply some of the inputs, while backward spillover effect appears if foreign

22Following Aitken and Harrison (1999), there has been extensive studies examining the spillover
effects from foreign firms to domestic firms and the literature provides contrasting results. While some
studies find positive spillover effects, such as Du et al. (2012) for China, Djankov and Hoekman (2000)
for Czech Republic, and Konings (2001) for selected East European countries, others find negative or
insignificant horizontal spillover effects such as Hu and Jefferson (2002) for China, Girma et al. (2001)
for the UK and Kathuria (2000) for India. For more studies, Harrison and Rodríguez-Clare (2010)
survey the literature on FDI and productivity.
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firms provide technologically advanced inputs to domestic firms. For example, using

the firm-level panel data set from Lithuania, Smarzynska Javorcik (2004) find positive

productivity spillovers through backward linkages. Lin, Liu, and Zhang (2009) using

a large panel data of the Chinese manufacturing firms, they find strong and robust

vertical spillover effects while the horizontal spillover effect is net zero. Because of

data availability problem, I cannot able to estimate the vertical spillover effects.

While identifying the spillover from foreign firms to domestic firms has been the

focus of the literature, Harrison and Rodríguez-Clare (2010) argued that the most

important contribution from foreign direct investment is captured by β1 in equation

14. Results in Table 6 shows that the coefficient of β1 is statistically significant and

positive in all specifications. The result is robust for all three dependent variable

measures – log output, log TFP and log output per worker. It implies that firms

with foreign investment or foreign equity participation have higher output, higher

TFP and higher output per worker. For example, the point estimates in column

(3) shows that an increase in the share of foreign investment in the firm by 10% ,

increases its output by 1.82%, TFP by 1.6% and output per worker by 1.8%. One

of the policy implication from this result is that promoting joint ventures could be

beneficial for both the country and domestic firms. An interesting case is China. In

some sectors foreign investors are not allowed to access the market without entering

into joint ventures with domestic firms. Also, recent studies from China find that the

coefficient of β1 is significant and positive that joint ventures in China have higher

productivities (Du et al., 2012; Hu & Jefferson, 2002).

Theory does not provide how narrow industries should be defined to estimate the

spillover effects of FDI (Haskel et al., 2007). The previous section analysis is based

on at four-digit industry classification. As a further robustness, we estimate equation

(14) at two digit ISIC Rev 3.1 industry classification level. The results are reported in

Table A3 and we find similar results.
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Table 6: The effect of FDI on total output, TFP and output per worker

Total Output Total Factor Productivtiy (TFP) Output per worker

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Firm_FDI 0.332*** 0.281*** 0.182** 0.386*** 0.391*** 0.156* 0.332*** 0.281*** 0.182**

(0.0898) (0.0886) (0.0885) (0.0881) (0.0884) (0.0890) (0.0898) (0.0886) (0.0885)

Sector_FDI 0.517*** 0.295* -0.202 1.396*** 1.298*** -0.315 0.517*** 0.295* -0.202

(0.173) (0.172) (0.275) (0.182) (0.183) (0.273) (0.173) (0.172) (0.275)

Firm_FDI*Sector_FDI -1.475*** -1.326*** -0.456 -1.684*** -1.756*** -0.214 -1.475*** -1.326*** -0.456

(0.417) (0.392) (0.421) (0.448) (0.447) (0.433) (0.417) (0.392) (0.421)

Age 0.004*** 0.006*** 0.006*** 0.007*** 0.004*** 0.006*** 0.006***

(0.0008) (0.0009) (0.0009) (0.0007) (0.0008) (0.0009) (0.0009)

Labor 0.402*** 0.343*** 0.325*** -0.598*** -0.657*** -0.675***

(0.0191) (0.0197) (0.0209) (0.0191) (0.0197) (0.0209)

Capital 0.023*** 0.106*** 0.086*** 0.023*** 0.11*** 0.086***

(0.0019) (0.008) (0.009) (0.0019) (0.0079) (0.0079)

Material 0.640*** 0.607*** 0.583*** 0.640*** 0.607*** 0.583***

(0.0111) (0.0117) (0.0134) (0.0111) (0.0117) (0.0134)

Constant 4.002*** 3.516*** 3.957*** 5.202*** 5.319*** 5.103*** 4.002*** 3.516*** 3.957***

(0.110) (0.108) (0.201) (0.0120) (0.0275) (0.140) (0.110) (0.108) (0.201)

Industry fixed effect No No Yes No No Yes No No Yes

Year fixed effects No Yes Yes No Yes Yes No Yes Yes

Observations 8,737 8,737 8,737 8,712 8,712 8,592 8,737 8,737 8,737

R-squared 0.778 0.785 0.795 0.009 0.019 0.130 0.567 0.582 0.601

Notes: Firm_FDI is percentage of foreign equity(investment) participation in the firm. Sector_FDI is employment-weighted percentage of foreign equity
investment at the four-digit ISIC Rev 3.1 industry classification. Industry dummies defined at the four-digit. TFP is estimated using Levinsohn and Petrin
(2003). Robust standard errors are in parentheses below coefficient estimates. *Significant at 10%, **Significant at 5%, ***Significant at 1%.
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6.1 Regional Spillovers

The various mechanisms for technological spillover such as the demonstration effect,

whereby the domestic firm observe and copy or reverse the nearby firm’s production

process, the labor turnover, whereby the domestic firms can employ skilled workers

from foreign firms, or domestic firms upgrading of their technology to keep their

market share amidst the stiff competition from foreign firms, all these things can

happen at a local level and could not be captured in the above specification at the

countrywide level. In other words, the argument is that even if there is no spillover

effects from foreign firms at country level, there could be a positive technological

spillover effect at the local level, i.e. spillover to those firms nearby to foreign firms

(Aitken & Harrison, 1999; Haskel et al., 2007). All this may imply spillover at a local

or regional level.23 To test whether there is local technological spillover because of the

presence of FDI in the industry and region, we include the share of regional foreign

investment as one explanatory variable in equation 14.24 The regional foreign share

is calculated using the same formulation as equation 15. The regional spillover result

is reported in Table 7. The results show that once we control for the industry and

year fixed effect, there is no spillover effects at local level. The coefficient becomes

negative but insignificant. Consistent with the previous section, that foreign equity

participation in the firm is still a positive and statistically significant effect.

6.2 Productivity Spillover and Firm Size

To check whether the spillover effects of foreign firm investment vary across firm size,

we estimate equation (14) for small firms and large firms separately, with small firms

defined as those with less than 50 employees. The result for small firms is reported

in Table 8. The results, consistent with results we find in the previous section, shows

that we do not find any spillover effects for small firms. These results are robust if

we use log output, log TFP or log output per worker as a dependent variable. Table

9 shows the results for large firms. Similar to the results for small firms, the spillover

23Some of the newly constructed industrial parks in Ethiopia include the following: the Hawassa
Industrial Park is in the Southern Part of Ethiopia, Kombolcha Industrial Park is in the North, Kilinto
and the Adama Industrial park area respectively are in Central part of Ethiopia.

24In the Manufacturing Firms survey data there are 14 different regions and it coincide with the
country political boundaries with nine regions, and two city administrations.
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effect is not significant for large firms. However, the difference between large and

small firms is the involvement of foreign equity participation. Columns (3), (6) and

(9) of Table 8 show that for large firms foreign equity participation is not significant.

The result is robust when we control for the industry and year fixed effects. It implies

that foreign equity participation is positive and significant only for small firms.

6.3 Alternative Productivity Estimation

For additional robustness to the previous section results, we estimate TFP using the

alternative productivity estimation method, Olley and Pakes (1996). As we discussed

in the methodology, Olley and Pakes (1996) productivity estimation methodology

use investment as a proxy for unobserved productivity shock, instead of intermedi-

ate inputs. As the method imposes monotonicity on investment which implies the

investment proxy validity for firms with non-zero investment reports, it results the

loss of many observations as many firms report zero investment. Table 10 reports

the estimates for equation 14. The results in column (3) shows an absence of positive

and statistically significant spillover effects when we control for industry fixed effects.

Once again, when year and industry fixed effects are not controlled, column (1) and

(2) suggest a positive spillover effect. Finally, we find that firms with foreign equity

participation have higher total factor productivity. The point estimates in column (3)

show TFP will increase by 1.8% if the share of foreign equity increases by 10%.
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Table 7: The effect of FDI on total output, TFP and output per worker (Regional Spillovers)

Total output Total Factor Productivity Output Per Worker

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Firm_FDI 0.383*** 0.338*** 0.235** 0.393*** 0.404*** 0.204** 0.383*** 0.338*** 0.235**

(0.0971) (0.0961) (0.0959) (0.0939) (0.0942) (0.0959) (0.0971) (0.0961) (0.0959)

Sector_FDI 0.527*** 0.304 -0.130 1.372*** 1.240*** -0.185 0.527*** 0.304 -0.130

(0.202) (0.201) (0.293) (0.216) (0.217) (0.290) (0.202) (0.201) (0.293)

Firm_FDI*Sector_FDI -0.974** -0.758* 0.0980 -1.581*** -1.565*** 0.274 -0.974** -0.758* 0.0980

(0.488) (0.459) (0.473) (0.549) (0.548) (0.495) (0.488) (0.459) (0.473)

Region_Sector_FDI -0.0199 -0.0206 -0.112 0.0350 0.0833 -0.201 -0.0199 -0.0206 -0.112

(0.175) (0.174) (0.179) (0.190) (0.189) (0.185) (0.175) (0.174) (0.179)

Firm_FDI*Region_Sector_FDI -0.445 -0.505* -0.418 -0.108 -0.206 -0.316 -0.445 -0.505* -0.418

(0.283) (0.285) (0.277) (0.324) (0.323) (0.294) (0.283) (0.285) (0.277)

Age 0.0044*** 0.0061*** 0.0058*** 0.0072*** 0.0044*** 0.0061*** 0.0058***

(0.0008) (0.0009) (0.0009) (0.0007) (0.0008) (0.0009) (0.0009)

Labor 0.402*** 0.343*** 0.325*** -0.598*** -0.657*** -0.675***

(0.0191) (0.0197) (0.0209) (0.0191) (0.0197) (0.0209)

Capital 0.023*** 0.106*** 0.086*** 0.023*** 0.106*** 0.086***

(0.0019) (0.0079) (0.0079) (0.00198) (0.0079) (0.0079)

Material 0.640*** 0.607*** 0.584*** 0.640*** 0.607*** 0.584***

(0.0111) (0.0117) (0.0134) (0.0111) (0.0117) (0.0134)

Constant 3.999*** 3.511*** 3.995*** 5.201*** 5.318*** 5.140*** 3.999*** 3.511*** 3.995***

(0.109) (0.108) (0.198) (0.0120) (0.0275) (0.135) (0.109) (0.108) (0.198)

Industry fixed effects No No Yes No No Yes No No Yes

Year fixed effects No Yes Yes No Yes Yes No Yes Yes

Observations 8,737 8,737 8,737 8,712 8,712 8,592 8,737 8,737 8,737

R-squared 0.778 0.785 0.795 0.009 0.019 0.130 0.567 0.582 0.601

Notes: Firm_FDI is percentage of foreign equity(investment) participation in the firm. Sector_FDI is employment-weighted percentage of foreign equity
investment at the four-digit ISIC Rev 3.1 industry classification. Industry dummies defined at the four-digit. Region_Sector_FDI is the employment-weighted
percentage of foreign equity investment at four-digit ISIC Rev 3.1 level and regional level. Robust standard errors are in parentheses below coefficient
estimates.*Significant at 10%, **Significant at 5%, ***Significant at 1%.
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Table 8: The effect of FDI on total output, TFP and output per worker:Small firms

Total Output Total Factor Productivity Output per Worker

1 2 3 4 5 6 7 8 9

Firm_FDI 0.447*** 0.362*** 0.258** 0.501*** 0.481*** 0.292** 0.447*** 0.362*** 0.258**

(0.127) (0.125) (0.124) (0.121) (0.120) (0.125) (0.127) (0.125) (0.124)

Sector_FDI 0.416 0.257 -0.161 0.779*** 0.672** -0.248 0.416 0.257 -0.161

(0.287) (0.287) (0.425) (0.292) (0.297) (0.421) (0.287) (0.287) (0.425)

Firm_FDI*Sector_FDI -1.117 -0.867 -0.182 -1.395* -1.362* -0.131 -1.117 -0.867 -0.182

(0.700) (0.670) (0.737) (0.722) (0.734) (0.773) (0.700) (0.670) (0.737)

Region_Sector_FDI 0.208 0.103 -0.122 0.206 0.164 -0.0939 0.208 0.103 -0.122

(0.256) (0.256) (0.254) (0.261) (0.260) (0.255) (0.256) (0.256) (0.254)

Firm_FDI*Region_Sector_FDI(region) -1.045** -0.947** -0.490 -1.035** -0.977** -0.591 -1.045** -0.947** -0.490

(0.445) (0.449) (0.405) (0.465) (0.466) (0.425) (0.445) (0.449) (0.405)

Age 0.00324** 0.00531*** 0.00524*** 0.00374*** 0.00324** 0.00531*** 0.00524***

(0.00137) (0.00144) (0.00147) (0.00138) (0.00137) (0.00144) (0.00147)

Labor 0.459*** 0.436*** 0.399*** -0.541*** -0.564*** -0.601***

(0.0389) (0.0387) (0.0389) (0.0389) (0.0387) (0.0389)

Capital 0.0239*** 0.0881*** 0.0682*** 0.0239*** 0.0881*** 0.0682***

(0.00238) (0.00853) (0.00848) (0.00238) (0.00853) (0.00848)

Material 0.623*** 0.591*** 0.559*** 0.623*** 0.591*** 0.559***

(0.0139) (0.0147) (0.0170) (0.0139) (0.0147) (0.0170)

Constant 4.048*** 3.689*** 3.871*** 5.040*** 5.098*** 4.603*** 4.048*** 3.689*** 3.871***

(0.152) (0.149) (0.332) (0.0133) (0.0307) (0.273) (0.152) (0.149) (0.332)

Industry fixed effects No No Yes No No Yes No No Yes

Year fixed effects No Yes Yes No Yes Yes No Yes Yes

Observations 5,829 5,829 5,829 5,724 5,724 5,658 5,829 5,829 5,829

R-squared 0.648 0.659 0.676 0.007 0.018 0.081 0.566 0.580 0.600

Notes: Firm_FDI is percentage of foreign equity participation in the firm. Sector_FDI is employment-weighted percentage of foreign equity
investment at the four-digit ISIC Rev 3.1 industry classification. Industry dummies defined at the four-digit ISIC Rev 3.1 level. Region_Sector_FDI
is the employment-weighted percentage of foreign equity investment at four-digit ISIC Rev 3.1 level and regional level. Robust standard errors
are in parentheses below coefficient estimates.*Significant at 10%, **Significant at 5%, ***Significant at 1%.
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Table 9: The effect of FDI on total output, TFP and output per worker:Large firms

Total Output Total Factor Productivity Output per Worker

1 2 3 4 5 6 7 8 9

Firm_FDI 0.212 0.243 0.210 0.0623 0.137 0.173 0.212 0.243 0.210

(0.153) (0.150) (0.149) (0.143) (0.147) (0.149) (0.153) (0.150) (0.149)

Sector_FDI 0.570** 0.170 -0.478 0.759*** 0.580** -0.369 0.570** 0.170 -0.478

(0.283) (0.277) (0.394) (0.287) (0.280) (0.381) (0.283) (0.277) (0.394)

Firm_FDI*Sector_FDI -0.230 -0.273 0.238 -0.269 -0.326 0.120 -0.230 -0.273 0.238

(0.534) (0.591) (0.600) (0.507) (0.557) (0.567) (0.534) (0.591) (0.600)

Region_Sector_FDI -0.312 -0.190 -0.121 -0.379 -0.195 -0.268 -0.312 -0.190 -0.121

(0.238) (0.224) (0.240) (0.251) (0.245) (0.242) (0.238) (0.224) (0.240)

Firm_FDI*Region_Sector_FDI 0.105 -0.116 -0.332 0.654* 0.308 -0.0543 0.105 -0.116 -0.332

(0.340) (0.339) (0.359) (0.375) (0.377) (0.355) (0.340) (0.339) (0.359)

Age 0.00558*** 0.00590*** 0.00490*** 0.00429*** 0.00558*** 0.00590*** 0.00490***

(0.00110) (0.00107) (0.00113) (0.000916) (0.00110) (0.00107) (0.00113)

Labor 0.300*** 0.260*** 0.258*** -0.700*** -0.740*** -0.742***

(0.0315) (0.0320) (0.0388) (0.0315) (0.0320) (0.0388)

Capital 0.0203*** 0.159*** 0.134*** 0.0203*** 0.159*** 0.134***

(0.00303) (0.0195) (0.0196) (0.00303) (0.0195) (0.0196)

Material 0.664*** 0.583*** 0.550*** 0.664*** 0.583*** 0.550***

(0.0190) (0.0208) (0.0242) (0.0190) (0.0208) (0.0242)

Constant 4.160*** 3.509*** 4.449*** 5.587*** 5.759*** 5.637*** 4.160*** 3.509*** 4.449***

(0.257) (0.263) (0.354) (0.0226) (0.0408) (0.136) (0.257) (0.263) (0.354)

Industry fixed effects No No Yes No No Yes No No Yes

Year fixed effects No Yes Yes No Yes Yes No Yes Yes

Observations 2,908 2,908 2,908 2,988 2,988 2,934 2,908 2,908 2,908

R-squared 0.624 0.658 0.687 0.004 0.053 0.170 0.526 0.570 0.607

Notes: Firm_FDI is percentage of foreign equity(investment) participation in the firm. Sector_FDI is employment-weighted percentage of foreign
equity investment at the four-digit ISIC Rev 3.1 industry classification. Industry dummies defined at the four-digit. Region_Sector_FDI is the
employment-weighted percentage of foreign equity investment at four-digit ISIC Rev 3.1 level and regional level. Robust standard errors are in
parentheses below coefficient estimates.*Significant at 10%, **Significant at 5%, ***Significant at 1%.
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Table 10: The Olley and Pakes Productivity

1 2 3

Firm_FDI 0.271*** 0.284*** 0.182*

(0.101) (0.101) (0.104)

Sector_FDI 0.747*** 0.654*** 0.0838

(0.198) (0.201) (0.261)

Firm_FDI*Sector_FDI -0.853** -0.946** -0.437

(0.384) (0.392) (0.423)

Age 0.005***

(0.0008)

Constant 3.979*** 4.115*** 4.025***

(0.0145) (0.0311) (0.181)

Industry fixed effects No No Yes

Year fixed effects No Yes Yes

Observations 4,847 4,847 4,778

R-squared 0.005 0.017 0.091

Notes: The dependent variable log TFP. is Firm_FDI is percentage of foreign eq-
uity(investment) participation in the firm. Sector_FDI is employment-weighted percentage
of foreign equity investment at the four-digit ISIC Rev 3.1 industry classification. Indus-
try dummies defined at the four-digit. TFP is estimated using Levinsohn and Petrin (2003).
Robust standard errors are in parentheses below coefficient estimates. *Significant at 10%,
**Significant at 5%, ***Significant at 1%.
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7 Conclusion

Many countries provide various kinds of incentives to attract Foreign Direct Invest-

ment (FDI). One of the main rationales behind these polices is that potential spillover

effects would occur from technologically superior foreign firms. While, theoretically,

there are several possible mechanisms through which domestic firms could benefit

from the presence of foreign firms, extensive studies show that the effects of foreign

firms on domestic firms can be significantly positive, non-existent, or negative. Al-

though examining the effects of FDI on the host country has been the subject of many

studies across countries, evidence from Sub-Saharan Africa is rare.

Using the Ethiopia Large and Medium manufacturing firm data, this paper inves-

tigates the effects of foreign firms on domestic firm productivity, probability of sur-

vival and resource reallocation. To the best of our knowledge, this is the first study

that employs a census of manufacturing firm-level data from sub-Saharan African

countries. We find that foreign firm entry in the industry has no within-firm pro-

ductivity increase and no between-firm resource reallocation – implying an absence

of spillover effects from foreign firms to domestic firms. To add robustness to the

baseline results, we employ a second but similar empirical strategy following Aitken

and Harrison (1999). We find the absence of positive spillover effects when we control

for year and industry fixed effects. A number of reasons could explain the lack of

spillover effects in Ethiopia. In addition to the usually cited reason that foreign firms

have no incentive to share their technology, management practices and production

process to their domestic competitors, recent studies shows that attracting FDI flows

must also be supported with other complementary government policies to reap the

full benefit including a minimum level of human capital, developed financial markets,

infrastructure investment, labor market polices and others. A recent survey of man-

ufacturing firms in Ethiopia also supports the absence of such important channels

for technological spillovers to happen such as limited labor mobility from foreign

firms to domestic firms, limited subcontracting of local firms by foreign firms and

the absence of research and development. It is only 7.2% of domestic firms perform

some kind of formal research and development for the last three years, just 3.2% of

the establishments send workers overseas for training, and finally only 9.3% of the

firms hired employees with experience in FDI firms – showing low labor turnover
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from foreign firms to domestic firms. Furthermore, what we find here is the absence

of horizontal spillover from foreign firms to domestic firms. Although there is no

horizontal spillover effects, there could still be positive vertical spillover effects from

foreign firms either or both from backward or forward spillover effects. Because of

data availability problem, I cannot able to estimate the vertical spillover effects.

Finally, we find firms with foreign equity participation have higher output, higher

TFP and higher output per worker. One of the key policy implications from these

results is that promoting joint ventures could be beneficial for both the country and

domestic firms. A classic example in this area is China where foreign investors in

critical sectors such as computers were forced to form joint venture to access the local

market. In addition, the fact that we do not find positive spillover effect from FDI has

its own policy implication that the absence of spillover could be because of the lack

of complementary policies from the government such as must also be supported with

other complementary government policies to reap the full benefit including a mini-

mum level of human capital, developed financial markets, infrastructure investment,

labor market polices and others.
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Table A1: Number of firms and workers by industry

Number of firms Number of workers log(sales) log(capital/labor)

Industry Code 2000 2004 2010 2000 2004 2010 2000 2004 2010 2000 2004 2010

Food products and beverages 15 174 232 453 23312 22534 49444 15.78 15.32 15.40 11.02 10.72 10.46

Tobacco products 16 1 1 1 1290 764 13 20.35 20.41 17.87 11.01 12.22 11.63

Textiles 17 31 35 37 19230 21411 20085 16.07 16.55 16.58 10.26 9.76 9.03

Apparel; dressing and dyeing of fur 18 22 25 40 3569 3231 8872 14.76 14.84 15.23 10.15 9.35 11.06

Tanning and dressing of leather 19 46 55 99 6433 6517 8798 16.06 16.11 14.82 11.85 12.15 10.46

Wood and of products of wood and cork 20 14 10 40 875 956 2776 14.59 15.01 14.46 8.68 8.49 11.04

Paper and paper products 21 6 7 22 1221 1280 3137 16.53 17.32 16.20 11.98 11.70 9.73

Publishing, and printing 22 51 62 86 3823 4582 5069 14.91 15.23 15.22 10.80 10.74 10.71

Chemicals and chemical products 24 36 44 86 3398 4260 9421 16.14 16.33 16.16 11.69 11.43 11.13

Rubber and plastics products 25 27 41 127 2859 4198 12374 16.03 16.19 15.40 12.26 11.78 10.92

Other non-metallic mineral products 26 48 67 262 4943 5866 11967 14.77 14.57 13.18 9.72 10.03 9.06

Basic metals 27 6 13 34 895 1653 1875 17.44 18.15 14.52 12.18 12.21 9.63

Fabricated metal products 28 36 45 105 1923 2383 8096 14.65 15.19 14.65 11.23 10.70 10.12

Machinery and equipment n.e.c 29 8 6 12 192 181 274 13.57 14.74 13.85 10.21 11.19 8.63

Electrical machinery and apparatus n.e.c. 31 1 2 23 22 14.72 12.33 12.43 10.91

Motor vehicles, trailers and semi-trailers 34 6 6 8 1193 898 195 17.84 17.54 12.59 12.23 12.14 8.37

Furniture; manufacturing n.e.c 36 76 110 160 3041 3654 4021 13.77 13.89 13.13 9.92 9.79 8.46

Notes: The table shows number of firms, workers, sales and capital intensity at two digit industry classification for selected years, 2000, 2004,
and 2010

81



Table A2: Distribution by firm size

Small Fims Medium Firms Large Firms

year Number of firms Total employment log sales Number of firms Total employment log sales Number of firms Total employment log sales

1997 205 2772 19.5 147 4319 20.5 187 62135 23.5

1998 206 2788 19.6 159 4734 21.0 199 72803 23.6

1999 207 2725 19.5 149 4647 21.1 215 71135 23.6

2000 217 2911 19.7 154 4923 21.1 217 70363 23.7

2001 190 2554 19.9 163 5074 21.5 203 64017 23.7

2002 232 3085 19.9 176 5318 21.3 246 69743 23.7

2003 255 3425 19.5 200 6203 21.2 257 70305 23.7

2004 254 3403 19.9 231 7498 21.4 275 73490 23.9

2005 158 2207 19.9 212 6734 21.4 300 76138 23.8

2006 328 4349 20.1 257 8237 21.2 348 86063 24.0

2007 414 5499 20.1 303 9538 21.3 363 95505 24.0

2008 594 7799 20.2 356 11200 21.2 399 89810 23.9

2009 700 9069 20.6 386 11966 21.6 419 99826 23.9

2010 683 7632 22.5 394 12423 22.6 497 126384 23.8

Notes: Small firms referees those with less than 20 employees, medium firms include firms with between 20-50 employees and large firms with
more than 50 employees are categorized as large.
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Table A3: Spillover at two digit

Total Output Total Factor Productivity Output per Worker

VARIABLES 1 2 3 4 5 6 7 8 9

Firm_FDI 0.297*** 0.231*** 0.204** 0.432*** 0.404*** 0.233*** 0.297*** 0.231*** 0.204**

(0.0844) (0.0838) (0.0855) (0.0843) (0.0850) (0.0872) (0.0844) (0.0838) (0.0855)

Sector_FDI 0.754*** 0.275 0.407 1.859*** 1.230*** 0.0158 0.754*** 0.275 0.407

(0.207) (0.217) (0.286) (0.222) (0.236) (0.290) (0.207) (0.217) (0.286)

Firm_FDI*Sector_FDI -1.549*** -1.180*** -0.915** -2.352*** -1.840*** -0.522 -1.549*** -1.180*** -0.915**

(0.296) (0.305) (0.408) (0.408) (0.439) (0.433) (0.296) (0.305) (0.408)

Age 0.00418*** 0.00589*** 0.00573*** 0.00901*** 0.00418*** 0.00589*** 0.00573***

(0.000846) (0.000878) (0.000886) (0.000716) (0.000846) (0.000878) (0.000886)

Labor 0.404*** 0.343*** 0.351*** -0.596*** -0.657*** -0.649***

(0.0190) (0.0196) (0.0206) (0.0190) (0.0196) (0.0206)

Capital 0.0222*** 0.106*** 0.102*** 0.0222*** 0.106*** 0.102***

(0.00188) (0.00791) (0.00792) (0.00188) (0.00791) (0.00792)

Material 0.639*** 0.607*** 0.594*** 0.639*** 0.607*** 0.594***

(0.0113) (0.0118) (0.0127) (0.0113) (0.0118) (0.0127)

Constant 4.004*** 3.508*** 3.735*** 5.167*** 5.290*** 5.223*** 4.004*** 3.508*** 3.735***

(0.110) (0.108) (0.139) (0.0149) (0.0307) (0.0393) (0.110) (0.108) (0.139)

Industry fixed effects No No Yes No No Yes No No Yes

Year fixed effects No Yes Yes No Yes Yes No Yes Yes

R-squared 0.778 0.785 0.788 0.009 0.016 0.067 0.567 0.581 0.586

Observations 8,737 8,737 8,737 8,712 8,712 8,592 8,737 8,737 8,737

Notes: Firm_FDI is percentage of foreign equity(investment) participation in the firm. Sector_FDI is employment-weighted percentage of foreign
equity investment at the two-digit ISIC Rev 3.1 industry classification. Industry dummies defined at the two-digit. Log TFP is estimated using
Levinsohn and Petrin (2003). Robust standard errors are in parentheses below coefficient estimates. *Significant at 10%, **Significant at 5%,
***Significant at 1%.
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Table A4: Number of manufacturing firms by regions

year Tigray Afar Amhara Oromia SNNP Gambela Harari Addis Abeba Dire Dawa Somalia Benshangul

1997 15 2 24 70 39 2 3 370 14 0 0

1998 21 2 29 63 37 1 5 394 12 0 0

1999 22 2 29 81 38 2 6 376 15 0 0

2000 21 2 27 86 46 2 8 379 17 0 0

2001 25 2 28 82 33 2 6 358 19 1 0

2002 30 5 36 86 33 2 8 436 16 2 0

2003 42 4 50 101 46 2 9 436 18 4 0

2004 50 4 68 108 57 1 11 441 18 2 0

2005 33 4 46 97 47 1 8 413 16 5 0

2006 73 4 77 138 78 2 9 523 21 6 2

2007 93 3 92 187 98 2 11 561 25 6 2

2008 154 3 110 240 137 4 32 627 32 7 3

2009 138 2 157 268 210 6 28 645 36 9 5

2010 112 12 129 367 194 4 16 686 42 10 0

Notes:
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Table A5: Ethiopia manufacturing firm survey, 2013

Answers Freq. Percent

Has the firm ever hired employees with experience in FDI firms Yes 160 9.28

No 1,564 90.72

Total 1,724 100

During the last three years, did this establishment spend on formal research Yes 124 7.19

No 1,600 92.81

Total 1,724 100

Does this establishment send workers overseas for trianing Yes 55 3.19

No 1,669 96.81

Total 1,724 100

Has the location choice for your production been affected by the presence of for Yes 91 5.28

No 1,633 94.72

Total 1,724 100

Is the main production facility of the firm located in an industrial zone Yes 684 39.68

No 1,040 60.32

Total 1,724 100

Does this establishment send workers overseas for training Yes 55 3.19

No 1,669 96.81

Total 1,724 100

Did this establishment send its employees to formal training run by local organization Yes 152 8.82

No 1,572 91.18

Total 1,724 100
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Table A6: FDI spillover with import competition as an explanatory variables

Total Output Total Factor Productivtiy Output per Worker

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Firm_FDI 0.331*** 0.280*** 0.181** 0.385*** 0.391*** 0.156* 0.331*** 0.280*** 0.181**

(0.0897) (0.0886) (0.0884) (0.0880) (0.0883) (0.0890) (0.0897) (0.0886) (0.0884)

Sector_FDI 0.509*** 0.289* -0.175 1.388*** 1.298*** -0.279 0.509*** 0.289* -0.175

(0.172) (0.171) (0.272) (0.181) (0.182) (0.269) (0.172) (0.171) (0.272)

Firm_FDI*Sector_FDI -1.465*** -1.318*** -0.446 -1.674*** -1.757*** -0.212 -1.465*** -1.318*** -0.446

(0.412) (0.388) (0.422) (0.444) (0.443) (0.433) (0.412) (0.388) (0.422)

Import Competition 0.0153 0.0114 -0.641*** 0.0161 -0.000732 -0.727*** 0.0153 0.0114 -0.641***

(0.0415) (0.0409) (0.144) (0.0428) (0.0429) (0.147) (0.0415) (0.0409) (0.144)

Age 0.00429*** 0.00596*** 0.00563*** 0.00698*** 0.00429*** 0.00596*** 0.00563***

(0.000847) (0.000878) (0.000880) (0.000721) (0.000847) (0.000878) (0.000880)

Labor 0.401*** 0.342*** 0.326*** -0.599*** -0.658*** -0.674***

(0.0191) (0.0197) (0.0209) (0.0191) (0.0197) (0.0209)

Capital 0.0228*** 0.106*** 0.0830*** 0.0228*** 0.106*** 0.0830***

(0.00189) (0.00790) (0.00771) (0.00189) (0.00790) (0.00771)

Material 0.640*** 0.607*** 0.582*** 0.640*** 0.607*** 0.582***

(0.0111) (0.0117) (0.0134) (0.0111) (0.0117) (0.0134)

Constant 3.996*** 3.512*** 3.993*** 5.196*** 5.319*** 5.072*** 3.996*** 3.512*** 3.993***

(0.111) (0.110) (0.202) (0.0185) (0.0317) (0.140) (0.111) (0.110) (0.202)

Industry fixed effects No No Yes No No Yes No No Yes

Year fixed effects No Yes Yes No Yes Yes No Yes Yes

R-squared 0.778 0.785 0.796 0.009 0.019 0.135 0.567 0.582 0.603

Observations 8,737 8,737 8,737 8,712 8,712 8,592 8,737 8,737 8,737

Notes: Firm_FDI is percentage of foreign equity(investment) participation in the firm. Sector_FDI is employment-weighted percentage of foreign equity
investment at the four-digit ISIC Rev 3.1 industry classification. Industry dummies defined at the four-digit. TFP is estimated using Levinsohn and Petrin
(2003). Import penetration is from the world. Robust standard errors are in parentheses below coefficient estimates. *Significant at 10%, **Significant at 5%,
***Significant at 1%.
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Chapter III

Business Environments and Firm Performance in
Sub-Saharan Africa∗

Dessie T. Ambaw† Yohannes E. Ayele‡ Habtamu T. Edjigu§

The performance of firms can serve as an important engine for economic growth

in developing countries, yet the performance of Sub-Saharan firms has lagged far

behind those of developed countries. Using a large sample of firms from 30 Sub-

Saharan African countries (SSA), this paper examines the impact of the business

environment on firm performance, measured by revenue efficiency, total factor

productivity (TFP) and labor productivity. Specifically, we investigate the impact

of power outages, finance, political instability, crime, transport, tax rates, tax ad-

ministrations, licensing permits, telecommunication, the informal sector, customs

and regulations, and access to land. After controlling for country, year and indus-

try fixed effects, we find that business environment constraints have a negative

and statistically significant effect on firm performance in SSA. Hence, the results

provide evidence that aside from country, industry and time-invariant factors,

differences in business environment matters for firm performance. Replicating

the analysis using World Bank Doing Business indicators shows similar results.

We also address the issue of model uncertainty in examining the effect of busi-

ness constraint on firm performance by applying the Bayesian model averaging

(BMA)
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1 Introduction

The performance of firms, especially the efficiency of private firms, is one of the

engines of sustained growth in developing countries (Asiedu, Kalonda-Kanyama,

Ndikumana, & Nti-Addae, 2013). Moreover, over the past two decades studies show

that the business environment plays an important role in firm performance. Broadly,

business environments can be defined as a set of factors that are mainly beyond the

control of individual firms and their management. It includes the formal and in-

formal rules (for example, including property rights, legal institutions, regulatory

policies, etc) that forces economic agents to adhere in exchange and contracts of eco-

nomic activities (Bhaumik & Dimova, 2014; Commander & Svejnar, 2011). Although

all firms in a given country face general business environments or constraints at coun-

try level (for example data collected by the world bank doing business indicators),

firms may also face different business constraints depending on firms characteristics

such as size (small firms and large firms) and ownership (state owned firms and

private firms), etc. The World Bank business enterprise survey provides the firm’s

manager’s perception about the business environment think as an obstacle to their

business or their performance. The early empirical work on the effect of business en-

vironments mainly focused on country-level business environment proxy indicators

or industry level studies.1 However, these studies at country level does not allow the

heterogeneous effect of business environment across firms within a country. There-

fore, to understand the full effect of business environment on firm performance, we

need to examine the both the within country effect of business environment as well

as the between country differences.

In one of the earliest works in the area, Demirgüç-Kunt and Maksimovic (1998)

analyses how conducive legal environments and financial systems allow firms to get

external financing, and they find that countries with more developed financial and

legal systems have higher firm growth. Using the World Business Environment Sur-

vey (WBES) of 80 countries, Ayyagari, Demirgüç-Kunt, and Maksimovic (2008) finds

that business obstacles related to finance, crime, and policy instability reduce firm

growth. Hence, developing countries are usually urged to develop sound financial,

1 (Botero, Djankov, Porta, Lopez-de Silanes, & Shleifer, 2004; Djankov, La Porta, Lopez-de Silanes,
& Shleifer, 2002; Durnev & Kim, 2005; Klapper & Love, 2004)

88



institutional, legal and regulatory environments for firms to foster their economies.

Both international organizations (such as the World Bank) and national development

agencies (e.g. USAID) conditioned the improvement of business environments in

awarding a large amount of assistance to such countries.2

However, some recent studies cast doubt on the adverse effect of business envi-

ronment constraints on firm performance. For example, the recent work of Comman-

der and Svejnar (2011), using survey data from 26 transitional European economies

covering nearly 5,000 firms, find that most business constraints do not affect firm

performance. They argued that the fixed effects – that may represent time invariant

differences in the business environment – matter more for firm performance than dif-

ferences in the business environment across firms. Similarly, Bhaumik and Dimova

(2014) finds that certain institutions, such as restrictive labor market regulations, that

are considered bad for economic growth might be beneficial for production efficiency,

whereas a good business environment, which is considered beneficial for economic

growth, might have an adverse impact on production efficiency.

In this paper, we investigate the joint and relative impact of a large number of

potential business environment constraints-namely finance, power outages, access

to land, corruption, tax rates, crime, anticompetitive practices, political instability,

business licensing and permits, infrastructure, and others on firm performance in

Sub-Saharan Africa (SSA) countries. We utilize the World Bank Enterprise Survey

(WBES) firm-level dataset from 30 Sub-Saharan Africa (SSA) countries.

Our study is important for multiple reasons. First, the degree of the negative effect

of business constraints may depend on the financial and institutional development of

the country (Beck, Demirgüç-Kunt, & Maksimovic, 2005). A firm manager’s report

of access to finance as a major obstacle in East Europe could be very different from

an SSA firm manager’s response in the effect on firm’s performance and the degree

of the seriousness of the problem. In addition, SSA countries are ranked poorly in

most dimensions of business environments that are essential to a firm’s success and

performance. For example, the World Bank Enterprise Survey (WBES) shows that,

on average, 39.8% of firms in SSA identify corruption as a major constraint while the

2For instance, the World Bank conditionality review (which is associated with the Bank’s policy-
based development assistance) states that “the use of conditionality has increased ... in reforms in the private
sector development ... with a focus on improving business environments” (world Bank, 2005).
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corresponding number for OECD sample is 10.5% (Bah & Fang, 2015). Second, both

international and national funding agencies allocate assistance for the SSAs with the

aim of reducing business environment constraints (Burnside & Dollar, 2000; Com-

mander & Svejnar, 2011; Djankov, Montalvo, & Reynal-Querol, 2008; Levy, 1988).

Studying the effect of the business environment on firm performance, therefore, can

be taken as one approach to evaluate the effectiveness of foreign aid in the SSAs. If

the business environment constraints can reduce firm performance then conditioning

foreign aid to improve the business environment would be one effective way of us-

ing aid to solve economic problems in developing countries. Conversely, if business

environment constraints have no effect on firm performance-as Commander and Sve-

jnar (2011) results shows, then conditioning aid to improve the business environment

would be ineffective and it should be channeled to other more productive activities

such as health and education.

Our work expands the literature on business environment and firm performance

especially for SSA in several ways. While most other studies in this area focus on

individual countries or sectors or a few business environment constraints (Kinda &

Loening, 2010; Lashitew, 2017), to the best of our knowledge, this is the first study

that employs the largest number of business environment constraints in SSAs (with

40 distinct industries and around 6000 firms). Methodologically, we overcome the

omitted variables bias, variable measurement error and reverse causality. To address

the omitted variable bias, we control a large number of business environment con-

straints and the country, year and industry fixed effects simultaneously. As our focus

is on regressions that combine multiple business dimensions in a single regression, it

addresses potential biases in the estimates.

The World Bank business enterprise survey provides the firms manager’s direct

perception about the business environment they face. However, the firm manager’s

perception about the degree of business environment difficulty may be influenced by

the performance of the firm. Therefore, although taking firms managers’ responses

to measure business obstacles may have an advantage, as it provides direct firm-

specific measures, it could also be biased by measurement error and reverse causality

since (1) firms facing the same obstacles may perceive these constraints differently in

different institutional and cultural environments; and (2) their response may also be
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affected by the performance of their business. Thus, to minimize measurement error

and reverse causality, we construct an alternative business environment constraint for

each firm by taking the average value of each constraint reported by all other firms

(excluding itself) in a given country, year, industry and firm size. This is based on

the assumption that since firms in the given country, year, industry and firm size are

subject to the same external shock, the value of business constraints we calculate by

taking the average value of each constraint reported by all other firms excluding itself

will not be affect by the firm’s own performance. Finally, as a further methodological

contribution to this literature, we explicitly addressed the issue of model uncertainty

in examining the effect of business constraint on firm performance by applying the

Bayesian model averaging (BMA) methods.3

After controlling for country, year and industry fixed effects; we find that busi-

ness environment constraints have a negative and statistically significant effect on

firm performance in SSA. We provide various robustness analysis. First, we use al-

ternative firm performance measurements including total factor productivity (TFP)

and labor productivity. Our results remain robust for these alternative firm perfor-

mances. Second, to examine whether or not our findings are robust with alterna-

tive and objective business environment measurement, we replicate the analysis with

country-level business environment indicators from World Bank’s Doing Business.

While the World Bank business enterprise survey measure manager’s perception of

business environment and institutions, the Doing Business indicators provided by

the World Bank provides objective measures of business regulations and their en-

forcement across economies. These measurements include the number of procedures

in order to get a construction permit, time to get construction permit, number of

procedures to access electricity, time to access electricity, number of procedures to

register property, time to register property, number of procedures to pay tax, time

to pay tax and time to enforce contracts. Replicating the analysis with country-level

business environment indicators from World Bank’s Doing Business, much of the re-

lationship between business environments and firm performance remains negative

and statistically significant. Finally, we use an alternative methods that is used to

estimate in models with uncertainty about the choice of explanatory variables, the

3Bayesian model averaging is widely used in the context of other literature (e.g. empirical growth).
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Bayesian model averaging (BMA). The BMA estimates also suggest that several busi-

ness environment constraints have a negative and statistically significant effect on

firm performance in sub-Saharan Africa.

This study is related to a large set of papers that examine the effect of various busi-

ness environments on firm performance. For example, Aterido, Hallward-Driemeier,

and Pagés (2011) studies the effect of finance, corruption and power outages on firm

employment growth and they find that a poor business climate benefits micro firms

but hurt small, medium and large firms. By using a census-based dataset of manu-

facturing plants from Ethiopia, Lashitew (2017) also investigates the effect of financial

constraints on firm investment and finds that cash flow has greater effect on invest-

ment among small plants, whereas the effect of the marginal product of capital is

greater among large plants. The closest to our study is the recent seminal paper of

Commander and Svejnar (2011). A major difference between our study and their

study is that while we focus exclusively on SSA, they focused on East European

countries. The second difference is the findings of our results. While our study con-

cludes business environments matter for firm performance, their results show that

the country-fixed effects cancels out the negative effect of business environments on

firm performance, suggesting that business environment constraints may not matter.

In addition, this study is also related to other recent strands of literature that

explain the difference in output per capita and total factor productivity across coun-

tries with considerable implications of resource misallocation across firms driven by

firm-specific distortions (Busso, Madrigal, et al., 2013; Dias, Marques, & Richmond,

2016; Hsieh & Klenow, 2009; Restuccia & Rogerson, 2008). In this literature resource

misallocation-misallocation of labor or capital-across heterogeneous production units

plays an important factor when different producers of the same goods face different

business obstacles, for example, taxation at different rates. Without identifying the

underlying source of the misallocation, and using the four-digit manufacturing indus-

tries in China, India, and the United States, Hsieh and Klenow (2009) finds that if mis-

allocation were eliminated, total factor productivity in manufacturing would increase

by more than 86–110% in China, 100-128% in India, and 30–43% in the United States.

In a similar framework, Ranasinghe, Restuccia, et al. (2016) using cross-country micro

establishment-level data find that crime and lack of access to finances are two major
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obstacles to business operation in poor and developing countries. Our paper comple-

ments these studies by examining the effect of several business constraints that are

potential sources of resource misallocation on firm performance in the SSA context.

The rest of the paper is organized as follows. Section 2 provides a brief description

of the data and section 3 presents the methodology. Section 4 discusses empirical

results and section 5 presents the robustness checks. Section 6 concludes.

2 Data Description

We use data from the World Bank Enterprise Survey (WBES) that provide information

on firm performance as well as on aspects of the investment climate faced by firms.

From 2006 to 2016, there are 69 surveys from 43 different Sub-Saharan African (SSA)

countries. However, the necessary variables for our estimations are available from

48 surveys in 30 different economies. We dropped 13 countries where at least one

of the key variables used in the analysis was not collected. The enterprise survey

covers different industries identified by their two-digit ISIC code operating in non-

agricultural sectors.

The WBES collects the perceptions of the managers of the enterprises on the busi-

ness environment they face in doing business. The surveys have identified a large

number of potential obstacles to business operation including finance, power out-

ages, access to land, corruption, tax rates, crime, anticompetitive practices, politi-

cal instability, business licensing and permits, judicial efficiency, infrastructure, and

macroeconomic issues such as inflation, unstable domestic demand, exchange rate

instability, level of exchange rate and others. Firm managers were asked to rate the

severity of each obstacle using an ordered choice of five scales. A rating of 1 denotes

no obstacle; 2, a minor obstacle; 3, a moderate obstacle; 4, a major obstacle and 5,

a very major obstacle. These ratings provide a summary measure of the extent of

obstacles for doing business.

Table 1 compares main business constraints from the World Bank Enterprise Sur-

vey (WBES) for Sub-Saharan Africa (SSA) and other regions. It is clear that doing

business is highly constrained in SSA compared with their counterparts. For exam-

ple, on average, 41.1% firms in SSA identify corruption as a major constraint while
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their corresponding number is lower for the other regions. We take this fact as a

starting point and examine whether there is empirical evidence that high business

constraints in SSA translates into lowering firm performance. In addition, the survey

Table 1: Business environments in Sub-Saharan Africa compared to other regions

OECD
Europe

& Central Asia

East Asia

& Pacific
South Asia

Latin America

& Caribbean
SSA

Corruption 10.5 23.5 15.9 40.1 39.8 41.1

Crime 9.3 9.7 11.4 17.7 30.5 22.5

Finance 11.5 18.1 11.3 26.5 28.1 37.4

Informality 14.2 20.7 17.4 20.4 30.3 39.3

Power outage 20.4 18.5 15.5 46.1 34.3 39.6

Transport 11.3 9.2 14.8 21.1 22.2 25.9

Tax Rates 26.5 25.7 19.6 26.4 33.0 34.9

Tax Administration 12.4 14.6 12.3 18.8 21.7 29.4

Licensing Permit 4.7 6.1 10.1 15.9 16.8 17.5

Access to Land 0.3 3.0 6.4 5.3 1.4 4.6

Note: The values in the table are percent of firms identifying the business climate as a major constraints

provides information on the number of employees, sales, fixed assets and information

on ownerships. The summary statistics of the key variables are presented in Table

2. The first part of the table shows the main characteristic features of the firms. The

average age of the firm was around fifteen years with 13 years standard deviation.

On average, the firm employed 47 workers. There is also substantial variation in the

log of total sales and log of wages across firms as shown by the standard deviations.

Exporting revenue is a mere 4% of total sales.

The second part of Table 2 presents one of the main structural characteristics of

firms: the ownership structure. The sample contains a large proportion of sole pro-

prietorships at 55%, 27% are private limited firms and only 2 % are public firms.

However, in terms of ownership-related performance such as employment records,

public owned firms employ on average more people with 137 people while the aver-
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age number of workers at Sole Proprietorships is the lowest with 19 employees. On

average private limited and limited partnerships employ 92 and 71 respectively. In

terms of sales per worker performance, public firms have about 15% higher levels of

sales per worker than private limited firms, and even greater sales per worker than

other forms of ownerships. Besides ownership, another important structural charac-

Table 2: Summary statistics

Observations Mean S-Deviation Minimum Maximum

Firm Characteristics

log Revenue 6388 12.633 3.238 5.538 26.152

log Wage 6375 10.838 3.061 2.36 22.711

log Capital 6388 11.25 3.555 2.476 25.404

Employment 6386 47 124 1 2500

Sales per labor cost 6375 11 61 0 4412

Export (dummy) 6388 0.14 0.34 0 1

Export as % of sales 6388 0.04 0.13 0 0.693

Firm Age 6388 14.85 13.19 0 190

Ownership Structures

Public 6388 0.02 0.13 0 1

Private Limited 6388 0.27 0.44 0 1

Sole Proprietorship 6388 0.55 0.5 0 1

Partnership 6388 0.09 0.28 0 1

Limited Partnership 6388 0.05 0.23 0 1

Others 6388 0.01 0.12 0 1

Business Constraints

Electricity Shortage 6377 3.6 1.36 1 5

Telecommunication 5822 1.87 1.09 1 5

Transport 6375 2.59 1.31 1 5

Customs and Regulations 6238 2.01 1.23 1 5

Informal Sector 6349 2.76 1.41 1 5

Crime, Theft ad Disorder 6259 2.3 1.3 1 5

Tax Rates 6358 2.85 1.33 1 5

Tax Administrations 6337 2.45 1.27 1 5

Licensing Permit 6299 2.16 1.21 1 5

Political Instability 6326 2.05 1.3 1 5

Corruption 6306 2.54 1.44 1 5

Access to Finance 5427 3.13 1.47 1 5

Average of All Constraints 6387 1.53 0.72 0 4
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teristic of firms is their exporting status. Among all firms, only 14 % in our sample

participate in the export market and the remaining 86% are non-exporters. Similarly,

on average, exporters employee more people (with 152 workers) than non-exporters

(with 30 employees).4 The literature on heterogeneous firms show that firm participa-

tion in the international market is rare, and exporters and importers represent a small

fraction of enterprises across many developed and developing economies (Bernard et

al 2011). In addition, on average exporters and importers are larger, more productive,

and more skill- and capital-intensive than non-exporting firms.

The last part of Table 2 shows the average of the main business constraint scores

and the associated standard deviations. It shows considerable variation in the average

values across constraints. Among the constraints, the highest ranked constraint is the

presence of electricity shortages (with 3.6). Access to finance and tax rates are the

second and third highest constraints following power outages. The lowest ranked

business obstacle is telecommunications.

3 Estimation Methodology

In order to examine the effects of business constraints on firm performance we use

revenue efficiency as a measure of a firm’s performance – i.e., the ability of the firm to

generate sales revenue from inputs. We specify the log linearized augmented Cobb-

Douglas production function as follows:

ln yi = β0 + β1 ln li + β2 ln ki + τSi + ρZi + γIi + µC + θT + εi (1)

where lnyi is the log sales revenue of firm i , lnli is the log of labor inputs measured by

the total wage bill of the firm and lnki is the log of capital proxied by the replacement

value of machinery, vehicles, and equipment. Zi is the vector of business environment

constraints, Si is the structural variable of firms such as export orientations and own-

ership structures. Ii, C, and T are a set of dummy variables for industries, countries

and years respectively, εi is an independently distributed error term.

4To identify whether the firm participates in the export market, we used the information about
‘what percent of the establishment’s sales was direct export to create a dummy variable for firm
export status
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Using revenue as a measure of firm performance has its own advantage. Com-

mander and Svejnar (2011) argues that revenue efficiency captures not only differ-

ences in efficiencies in generating output from inputs, but also differences in the

ability to charge high prices due to diverse product quality or marketing, intangible

assets and the cost of capital, location in highly competitive industries, efficiency of

vertical integration, and the extent of outsourcing. Although the modern theories of

industry dynamics assume that firms are heterogeneous along a single unobserved

dimension – productivity, recent studies show that demand is as equally important

as productivity for firm growth, survival or death (Card & Devicienti, n.d.; Carlsson,

Messina, & Skans, 2016; Foster, Haltiwanger, & Syverson, 2016; Pozzi & Schivardi,

2016). Firms are not only different in their productivity, but also in their effectiveness

in marketing, developing customers, maintaining brand image and other demand

factors. As revenue or sales efficiency includes all of these factors, we believe it is a

good thing to use it as measure of firm performance. To add robustness, we also use

other measures of firm performance such as total factor productivity (TFP) and sales

per worker.

To minimize the problem of endogeneity in estimating the average effect of the

explanatory variables on firm performance, we follow several approaches. Asking

enterprise managers to rate the business obstacles in five scales from no problem to

a major problem may have the advantage of obtaining direct firm-specific measures

and generating high variance in the value of business obstacles. However, there are

reasons for concern that business constraints as reported by managers may introduce

bias into our results. First, firms facing the same obstacles may perceive these con-

straints differently in different institutional and cultural environments. Second, their

response may also be affected by the performance of their business. As a result, we

construct an alternative business environment constraint by taking the average value

of the constraint reported by all other firms in a given country, year, industry and

firm size. Using other firm responses that face the same external shocks may address

the concern that the firm’s perception of the severity of the constraints is not affected

by its own level of performance.5

5In a similar way, Ayyagari et al. (2008) uses information about perceived constraints by other
firms in the same industry and country as instrumental variables for the perceived constraints in an
individual firm. Hallward-Driemeier, Wallsten, and Xu (2006) uses the city-industry average values of
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The second main problem associated with estimating equation 1 is related to the

issue of omitted variables. Including a single or too few business constraints on firm

performance raises the risk of the problem of omitted variables. As a result, we ad-

dress this problem by controlling all the relevant business constraints simultaneously.

4 Results: Revenue Efficiency

In this section, we present our empirical results. We assess the effects of major busi-

ness environment constraints and the role of structural characteristics of firms such

as exporting and ownership structure on firm revenue efficiency . We include various

business constraints such as telecommunications, transport, customs and regulation,

finance, crime, power outages, corruption, licensing permission, practices of competi-

tors in the informal sector, access to land, political instability and tax rates.

Table 3 presents the results from revenue efficiency estimations of equation 1 with-

out controlling for year, country and industry fixed effects. The number of observa-

tions varies from 4,825 to 6,208 depending on the business constraints. The estima-

tion results in all columns include labor, capital, exporting status, ownership type

and firm size. Columns 1 to 13 introduce each of the business environment con-

straint variables individually. When each business constraint is entered individually,

we find that all constraints, except electricity and access to finance, have negative and

statistically significant effects. It suggests that business environments are important

factors influencing business performance in the SSA. This confirms the conventional

wisdom that bad business environments may result in poor firm performance.

Regression specification with each business constraint entered individually, how-

ever, may result in omitted variable bias. Therefore, in column 14, we control for all

the constraints jointly. The estimated coefficients of some of the constraints includ-

ing customs and regulations, crime, theft and disorder, tax rates, tax administration,

licensing permit and political instability remains negative and statistically significant

at 5 % and 10 % test level. Some of the business constraints, for example access to

telecommunication, become positive but are statistically insignificant when we enter

all constraints simultaneously. However, in the case of access to finance, the coeffi-

the business environment climate variables, together with city information and sector dummies as a
means to solve the endogeneity problem.
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cient becomes positive and significant, which is counter-intuitive.

Table 4 presents the same exercise but includes country, year and industry fixed

effects. These country fixed effects capture time-invariant differences in the business

environment as well as other factors that may affect firm performance across firms

within countries. Given that the data is obtained from cross-country surveys collected

at different years from 40 different industries, omitting these fixed effects may intro-

duce bias into our results. In a similar fashion, when we add business constraints

individually, we find that all business constraints but three have a negative and sig-

nificant effect on the revenue of firms in SSA. The three business constraints that are

negative but statistically insignificant are crime, theft and disorder, political instabil-

ity and access to finance. As reported in Column 14, when we include all business

constraints simultaneously, we find a negative and significant effect for transport, tax

rates, tax administration, licensing permit, and corruption. Telecommunications, the

informal sector, and access to land have negative but insignificant effects.

An examination into the role played by country, year and sector fixed effects show

that they are all statistically significant in our productivity estimations. Unlike (Com-

mander & Svejnar, 2011), in our case, those fixed effects do not knock out the signifi-

cance of the constraints when they are entered either individually or jointly. When we

examine the difference between Table 3 and 4 , our results tell a consistent story that

business environments matter for firm performance even after controlling for country,

industry and year fixed effects. Given that our samples are from SSA countries that

are characterized by severe business environment constraints including fixed effects

in the model does not change the results.

In addition to business constraints, structural characteristics of firms matter for

firm performance. The ownership structures and their exporting status are the fac-

tors we consider structural characteristics. In our preferred specification (i.e., after

controlling for the fixed effects), foreign ownership becomes positive and significant

in every specification. Another important characteristic of firms are their exporting

status. One of the stylized facts in international trade is the theory that exporters are

the largest entities, are more productive and they pay more. Our preferred specifica-

tion shows that the structural characteristics of the firms are very important, and that

in all specifications we find that exporting is strongly significant and positive.
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Table 3: Revenue efficiency without country, year and industry fixed effects
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Log Employment 0.299*** 0.290*** 0.309*** 0.307*** 0.297*** 0.314*** 0.302*** 0.309*** 0.317*** 0.306*** 0.315*** 0.289*** 0.303*** 0.321***

(0.038) (0.040) (0.038) (0.037) (0.038) (0.038) (0.038) (0.037) (0.037) (0.037) (0.037) (0.041) (0.041) (0.043)

Log Capital 0.775*** 0.774*** 0.771*** 0.772*** 0.769*** 0.770*** 0.771*** 0.762*** 0.763*** 0.757*** 0.762*** 0.806*** 0.797*** 0.783***

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)

Exporting 0.028 0.1 0.037 0.08 0.051 0.055 0.052 0.069 0.045 0.064 0.084 0.055 0.105* 0.153**

(0.060) (0.065) (0.060) (0.060) (0.060) (0.061) (0.060) (0.060) (0.060) (0.060) (0.060) (0.062) (0.062) (0.067)

Private Ownership 0.253** 0.208** 0.255*** 0.229** 0.251** 0.254*** 0.281*** 0.263*** 0.248** 0.192** 0.194** 0.198** 0.186* 0.172

(0.098) (0.105) (0.098) (0.099) (0.098) (0.097) (0.099) (0.098) (0.099) (0.097) (0.097) (0.100) (0.099) (0.106)

Foreign Ownership 0.211** 0.236** 0.202* 0.215** 0.205** 0.259** 0.227** 0.205** 0.228** 0.211** 0.189* 0.180* 0.183* 0.198*

(0.104) (0.112) (0.104) (0.105) (0.104) (0.104) (0.105) (0.104) (0.105) (0.103) (0.103) (0.106) (0.105) (0.112)

medium(20-99) -0.006 0.04 -0.015 0.085 -0.023 0.008 0.023 0.038 -0.015 0.015 0.044 -0.052 0.001 0.057

(0.068) (0.071) (0.068) (0.067) (0.067) (0.068) (0.067) (0.067) (0.067) (0.067) (0.067) (0.075) (0.074) (0.081)

large(100 and over) -0.06 -0.014 -0.056 0.112 -0.104 -0.033 -0.028 0.021 -0.078 -0.018 -0.017 -0.094 0.047 -0.036

(0.131) (0.138) (0.131) (0.131) (0.131) (0.132) (0.131) (0.130) (0.130) (0.130) (0.130) (0.142) (0.142) (0.153)

Electricity 0.001 0.028

(0.021) (0.027)

Telecommunication -0.261*** 0.045

(0.031) (0.042)

Transport -0.111*** -0.008

(0.027) (0.040)

Customs and Regulations -0.254*** 0.04

(0.026) (0.040)

Informal Sector -0.282*** -0.168***

(0.026) (0.033)

Crime, Theft and Disorder -0.201*** 0.017

(0.026) (0.039)

Tax Rates -0.229*** -0.121***

(0.027) (0.040)

Tax Administration -0.342*** -0.125**

(0.029) (0.051)

Licensing Permit -0.300*** -0.168***

(0.029) (0.038)

Political Instability -0.249*** -0.100***

(0.021) (0.032)

Corruption -0.279*** -0.104**

(0.023) (0.041)

Access to Finance 0.024 0.187***

(0.027) (0.033)

Access to Land -0.279*** -0.021

(0.027) (0.042)

constant 2.793*** 3.363*** 3.100*** 3.283*** 3.655*** 3.266*** 3.443*** 3.713*** 3.527*** 3.523*** 3.635*** 2.420*** 3.028*** 3.748***

(0.157) (0.156) (0.150) (0.140) (0.153) (0.145) (0.153) (0.152) (0.148) (0.145) (0.146) (0.168) (0.146) (0.203)

R-squared 0.816 0.823 0.816 0.818 0.819 0.819 0.818 0.82 0.819 0.82 0.82 0.825 0.83 0.84

Observations 6208 5779 6207 6198 6207 6084 6205 6199 6201 6197 6196 5276 5204 4825

Note: Standard errors are robust, *Significant at 10%, **Significant at 5%, ***Significant at 1%. The business environment constraint variables of the firm is the
average of the constraint reported by the other firms in the same year, country, two-digit sector, and firm size (small, medium, large).
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Table 4: Revenue efficiency with country, year and industry fixed effects
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Log Employment 0.541*** 0.533*** 0.543*** 0.541*** 0.540*** 0.546*** 0.547*** 0.546*** 0.544*** 0.539*** 0.544*** 0.509*** 0.514*** 0.523***

(0.033) (0.035) (0.033) (0.033) (0.033) (0.034) (0.033) (0.033) (0.033) (0.033) (0.033) (0.036) (0.036) (0.038)

Log Capital 0.505*** 0.510*** 0.504*** 0.506*** 0.506*** 0.506*** 0.500*** 0.501*** 0.503*** 0.507*** 0.503*** 0.532*** 0.532*** 0.520***

(0.009) (0.010) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.010) (0.010) (0.010)

Exporting 0.175*** 0.195*** 0.186*** 0.185*** 0.174*** 0.185*** 0.190*** 0.189*** 0.183*** 0.182*** 0.193*** 0.178*** 0.190*** 0.221***

(0.054) (0.058) (0.054) (0.054) (0.054) (0.055) (0.054) (0.054) (0.054) (0.054) (0.054) (0.056) (0.056) (0.060)

Private Ownership 0.150* 0.154 0.153* 0.152* 0.163* 0.174* 0.172* 0.167* 0.146 0.159* 0.155* 0.118 0.123 0.126

(0.090) (0.096) (0.090) (0.090) (0.089) (0.090) (0.089) (0.089) (0.090) (0.090) (0.089) (0.089) (0.089) (0.097)

Foreign Ownership 0.264*** 0.301*** 0.273*** 0.276*** 0.273*** 0.314*** 0.293*** 0.289*** 0.278*** 0.275*** 0.283*** 0.219** 0.253*** 0.279***

(0.094) (0.101) (0.094) (0.094) (0.093) (0.094) (0.093) (0.094) (0.094) (0.094) (0.094) (0.094) (0.094) (0.101)

medium(20-99) 0.159*** 0.180*** 0.150*** 0.193*** 0.147*** 0.156*** 0.168*** 0.167*** 0.156*** 0.157*** 0.173*** 0.141** 0.153** 0.192***

(0.057) (0.059) (0.057) (0.057) (0.057) (0.057) (0.057) (0.056) (0.057) (0.057) (0.057) (0.064) (0.064) (0.069)

large(100 and over) 0.184 0.176 0.198* 0.249** 0.163 0.182 0.189* 0.193* 0.172 0.189* 0.187 0.194 0.232* 0.183

(0.114) (0.119) (0.114) (0.115) (0.114) (0.114) (0.114) (0.114) (0.114) (0.114) (0.114) (0.124) (0.124) (0.135)

Electricity 0.088*** 0.211***

(0.028) (0.037)

Telecommunication -0.133*** -0.078*

(0.035) (0.041)

Transport -0.110*** -0.133***

(0.029) (0.040)

Customs and Regulations -0.119*** 0.058

(0.030) (0.041)

Informal Sector -0.086*** -0.054*

(0.026) (0.033)

Crime, Theft and Disorder -0.037 0.099**

(0.030) (0.041)

Tax Rates -0.193*** -0.158***

(0.030) (0.040)

Tax Administration -0.246*** -0.129***

(0.033) (0.047)

Licensing Permit -0.170*** -0.083**

(0.030) (0.039)

Political Instability -0.032 0.098**

(0.033) (0.044)

Corruption -0.164*** -0.179***

(0.026) (0.041)

Access to Finance -0.012 0.120***

(0.027) (0.032)

Access to Land -0.143*** -0.031

(0.031) (0.042)

constant 4.661*** 5.127*** 5.280*** 5.206*** 5.181*** 5.043*** 5.477*** 5.497*** 5.514*** 5.023*** 5.386*** 4.905*** 5.121*** 5.139***

(0.185) (0.171) (0.172) (0.165) (0.168) (0.174) (0.171) (0.168) (0.181) (0.165) (0.168) (0.189) (0.174) (0.234)

R-squared 0.873 0.877 0.873 0.873 0.873 0.874 0.874 0.874 0.873 0.873 0.873 0.877 0.879 0.885

Observation 6192 5768 6191 6182 6191 6068 6189 6183 6185 6181 6180 5260 5189 4814

Note: Standard errors are robust, *Significant at 10%, **Significant at 5%, ***Significant at 1%. The business environment constraint variables of the firm is the
average of the constraint reported by the other firms in the same year, country, two-digit sector, and firm size (small, medium, large).

101



5 Robustness Checks

We perform various robustness checks. The first two robustness checks focus on the

sensitivity of the main estimates in using alternative measures of firm performance:

total factor productivity (TFP) and sales per person. The third robustness check we

do is based on the use of an alternative data source that also measures business envi-

ronments at the country level. We use the data from the World Bank Doing Business

Reports. The final robustness uses alternative method of estimation, Bayesian Moving

Average (BMA)

5.1 Total Factor Productivity (TFP)

In our main analysis, sales revenue is used as a measure of firm performance. As a

robustness check, we use Total Factor Productivity (TFP) as an alternative measure

of firm performance. We first estimate production function for each industry and

estimate a firm’s TFP as a Solow residual. To construct the total factor productivity,

we initially estimate the following Cobb-Douglas production functions:

Yi = AiKα
i Lβ

i (2)

where Yi is output of firm i proxied by total annual sales of the establishment, Li is

the labor inputs measured by proxied total annual cost of labor and Ki is the log of

capital proxied by the replacement value of machinery, vehicles, and equipment. The

total factor productivity of the firm is measured by Ai.

Because the TFP is estimated based on the assumption that markets are per-

fectly competitive, a common production technology, we minimize these restrictive

assumptions by estimating the above production function separately for each indus-

try, grouped by the two-digit industry identifier. The elasticities of labor and capital

are allowed to vary across the two digit ISIC industry groups. To control for aver-

age economy-level and time specific effects, dummy variables for each country and

year are included. The regression equation we estimated for the TFP calculation is as

follows:

ln Ysci = Cs + α ln Ksci + β ln Lsci + FEc + FEy + ωsci (3)
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where lnYsci, lnKsci ,and lnLsci are log output, log capital, and log labor of firm i

in sector s and country C, FEc and FEy are country and year fixed effects, and Cs

is a sector-specific constant. Then, we estimate TFP as a residual of the production

function and fixed effects as follows. The constant Cs is common across production

units in the sample in the given industry while ωsci is idiosyncratic to a particular

firm.6

ˆTFPsci = ˆωsci + Ĉs + ˆFEc + ˆFEy (4)

To then estimate the effect of business environment constraints and structural vari-

ables on firm TFP performance, we estimate the following equation:

lnTFPi = β0 + ρZit + εi (5)

The dependent variables that measure the firm performance is now the TFP. As the

TFP are estimated as a residual from a regression equation that includes country and

year fixed effects, we do not include those fixed effects in the estimation of equation

(5).7

Table 5 reports the estimated results for impact of business environment con-

straints on firm performance as measured by TFP without controlling for country,

year and industry fixed effects. Columns 1 to 13 show the estimates when each

business environment constraint is entered one at a time. It shows that all business

constraints, except customs regulations and access to finance, have a negative and sta-

tistically significant effect on firm performance. All business constraints are included

simultaneously in column 14.

6This approach raises econometric issues as input choices are likely to be correlated with the
producers productivity. There is also potential selection bias since less efficient producers are more
likely to exit from the sample. However, Syverson (2011) said high-productivity producers will tend
to look efficient regardless of the specific way that their productivity is measured.

7An alternative estimation strategy would be to estimate the Cobb-Douglas production function
without country and year fixed effects

ln(Ysci) = Cs + αln(Ksci) + βln(Lsci) + ωsci

Then TFP can be calculated as ˆTFPsci = ˆωsci + Ĉs. Then in the estimation of the effect of the business
environment on a firm’s TFP performance, we can include country and year fixed effects as follows:

ln(TFPi) = β0 + ρZit + FEc + FEy + εi

where all variables are as defined above.
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Table 5: TFP efficiency with no country, year and industry fixed effects
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Exporting 0.141* 0.177** 0.146* 0.183** 0.160** 0.153* 0.166** 0.182** 0.158** 0.172** 0.188** 0.166** 0.211*** 0.221**

(0.060) (0.065) (0.060) (0.061) (0.060) (0.061) (0.060) (0.060) (0.060) (0.060) (0.060) (0.062) (0.063) (0.067)

Private Ownership 0.171 0.078 0.16 0.144 0.159 0.154 0.18 0.16 0.149 0.109 0.112 0.126 0.098 0.055

(0.105) (0.112) (0.105) (0.106) (0.106) (0.105) (0.106) (0.106) (0.106) (0.105) (0.105) (0.105) (0.104) (0.113)

Foreign Ownership 0.230* 0.217 0.230* 0.230* 0.225* 0.245* 0.242* 0.211 0.230* 0.215 0.202 0.246* 0.215 0.208

(0.111) (0.118) (0.111) (0.111) (0.111) (0.110) (0.111) (0.111) (0.112) (0.110) (0.110) (0.111) (0.110) (0.119)

medium(20-99) -0.028 -0.002 -0.027 0.037 -0.05 -0.007 -0.005 -0.002 -0.032 -0.031 0.004 -0.035 0.031 0.064

(0.043) (0.045) (0.043) (0.044) (0.043) (0.044) (0.043) (0.043) (0.043) (0.043) (0.043) (0.050) (0.049) (0.056)

large(100 and over) -0.048 -0.067 -0.044 0.071 -0.1 -0.02 -0.028 -0.002 -0.053 -0.059 -0.024 -0.003 0.143 0.032

(0.071) (0.076) (0.071) (0.073) (0.071) (0.072) (0.071) (0.071) (0.070) (0.070) (0.070) (0.077) (0.077) (0.090)

Electricity -0.043* -0.047

(0.021) (0.026)

Telecommunication -0.192*** -0.008

(0.034) (0.046)

Transport -0.02 0.099*

(0.028) (0.041)

Customs and Regulations -0.161*** 0.076

(0.027) (0.043)

Informal Sector -0.215*** -0.138***

(0.027) (0.034)

Crime, Theft and Disorder -0.135*** 0.012

(0.027) (0.040)

Tax Rates -0.193*** -0.091*

(0.027) (0.041)

Tax Administration -0.268*** -0.104*

(0.029) (0.051)

Licensing Permit -0.203*** -0.147***

(0.031) (0.041)

Political Instability -0.180*** -0.081*

(0.022) (0.034)

Corruption -0.194*** -0.045

(0.024) (0.042)

Access to Finance 0.007 0.175***

(0.028) (0.035)

Access to Land -0.254*** -0.062

(0.028) (0.045)

constant 3.022*** 3.323*** 2.928*** 3.174*** 3.479*** 3.182*** 3.393*** 3.509*** 3.321*** 3.288*** 3.391*** 2.830*** 3.289*** 3.688***

(0.126) (0.132) (0.127) (0.116) (0.130) (0.123) (0.130) (0.127) (0.126) (0.117) (0.122) (0.140) (0.116) (0.173)

R-squared 0.002 0.007 0.001 0.007 0.012 0.005 0.009 0.015 0.008 0.012 0.012 0.002 0.017 0.031

Observations 6085 5653 6084 6072 6084 5968 6083 6077 6080 6075 6073 5153 5085 4697

Note: Standard errors are robust, *Significant at 10%, **Significant at 5%, ***Significant at 1%. The business environment constraint variables of the firm is the
average of the constraint reported by the other firms in the same year, country, two-digit sector, and firm size (small, medium, large). Labor and capital are
not included in this regression as they were already used in the estimation of the Solow residual that measures the TFP of firms.
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The estimated results suggest that tax rates, tax administration, informal sectors

and political instability have a negative and statistically significant effect on firm

productivity. Telecommunications, land access and corruption have negative but sta-

tistically insignificant effects.

5.2 Labor Productivity-Output Per-worker

In this section, we investigate the robustness of our results in another alternative

measure of firm performance – total sale per worker. The results in Table 6 show that

business environment constraints reduce firm performance in SSA. Moreover, the

coefficients of business constraints are negative and statistically significant at the 1 %

level in almost all specifications with and without controlling fixed effects. Hence,

we find no evidence that the country fixed effect reflecting time invariance of the

business environment cancel out the effect of business environment constraints.

Regardless of the type of firm performance measurement we use – revenue effi-

ciency, TFP and sales per worker – we find the same result that business environ-

ments matter for firm performance even after controlling for country, industry and

year fixed effects.

5.3 World Bank Doing Business

It is conceivable that our results could be driven by differences in the manager’s

perception of business environment and institutions rather than the difference in

severity of the constraints. For example, one could argue that perception-based mea-

surements reflect idiosyncratic differences in the degree of optimism or pessimism

of the individuals responding to the survey. In addition, responses are also likely to

be strongly influenced by the experience of the firm. To examine whether or not our

findings are robust with this concern, we use objective measurements of the business

environment, the Doing Business indicators provided by the World Bank. These mea-

surements include the number of procedures in order to get a construction permit,

time to get construction permit, number of procedures to access electricity, time to

access electricity, number of procedures to register property, time to register property,

number of procedures to pay tax, time to pay tax and time to enforce contracts. These
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indicators are constructed on a scale from 1 to 100 or have a natural value in terms of

days and number of procedures.

When we enter the Doing Business indicators one at a time with country, indus-

try and time fixed effects, we find that the coefficients for time to get construction

permit, time and procedures to access electricity are negative and statistically signif-

icant. When all Doing Business environment indicators are entered simultaneously,

six coefficients are negative and statistically significant. As discussed earlier, unlike

Commander and Svejnar (2011), our results support the traditional hypothesis that

business environment constraints have a significant negative effect on firm perfor-

mance in poor economies like SSA countries.

106



Table 6: Output per-worker with country, year and industry fixed effects
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Log Capital 0.480*** 0.485*** 0.479*** 0.480*** 0.481*** 0.481*** 0.475*** 0.476*** 0.478*** 0.482*** 0.478*** 0.508*** 0.508*** 0.497***

(0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.010) (0.010) (0.010)

Exporting 0.095* 0.116* 0.107* 0.106* 0.093* 0.106* 0.112** 0.110** 0.105* 0.101* 0.113** 0.093 0.107* 0.144**

(0.055) (0.059) (0.056) (0.056) (0.055) (0.056) (0.055) (0.055) (0.055) (0.056) (0.056) (0.057) (0.057) (0.061)

Private Ownership 0.185** 0.194* 0.187** 0.185** 0.198** 0.211** 0.207** 0.199** 0.182* 0.194** 0.190** 0.156* 0.161* 0.167*

(0.094) (0.101) (0.094) (0.094) (0.094) (0.094) (0.093) (0.093) (0.094) (0.094) (0.094) (0.093) (0.093) (0.101)

Foreign Ownership 0.234** 0.284*** 0.244** 0.247** 0.244** 0.292*** 0.266*** 0.258*** 0.250** 0.247** 0.256*** 0.188* 0.225** 0.262**

(0.098) (0.105) (0.098) (0.098) (0.097) (0.098) (0.097) (0.098) (0.098) (0.098) (0.097) (0.097) (0.097) (0.105)

medium(20-99) -0.409*** -0.395*** -0.415*** -0.374*** -0.422*** -0.402*** -0.390*** -0.392*** -0.408*** -0.412*** -0.390*** -0.481*** -0.461*** -0.410***

(0.041) (0.043) (0.042) (0.042) (0.042) (0.042) (0.041) (0.041) (0.041) (0.041) (0.041) (0.047) (0.047) (0.052)

large(100 and over) -1.035*** -1.043*** -1.011*** -0.968*** -1.058*** -1.012*** -1.007*** -1.006*** -1.037*** -1.033*** -1.020*** -1.142*** -1.078*** -1.092***

(0.075) (0.081) (0.076) (0.077) (0.076) (0.076) (0.075) (0.076) (0.075) (0.075) (0.075) (0.080) (0.080) (0.091)

Electricity 0.090*** 0.214***

(0.029) (0.038)

Telecommunication -0.135*** -0.065

(0.036) (0.042)

Transport -0.123*** -0.150***

(0.030) (0.041)

Customs and Regulations -0.125*** 0.066

(0.031) (0.043)

Informal Sector -0.085*** -0.049

(0.027) (0.034)

Crime, Theft and Disorder -0.038 0.104**

(0.031) (0.043)

Tax Rates -0.209*** -0.174***

(0.031) (0.041)

Tax Administration -0.258*** -0.134***

(0.034) (0.049)

Licensing Permit -0.185*** -0.103**

(0.031) (0.040)

Political Instability -0.028 0.105**

(0.034) (0.045)

Corruption -0.177*** -0.189***

(0.027) (0.042)

Access to Finance -0.01 0.128***

(0.027) (0.033)

Access to Land -0.145*** -0.03

(0.032) (0.043)

constant 3.822*** 4.270*** 4.489*** 4.384*** 4.345*** 4.219*** 4.701*** 4.706*** 4.737*** 4.180*** 4.591*** 3.983*** 4.220*** 4.316***

(0.183) (0.170) (0.171) (0.163) (0.166) (0.172) (0.171) (0.166) (0.180) (0.164) (0.166) (0.187) (0.170) (0.232)

R-squared 0.828 0.835 0.828 0.828 0.828 0.83 0.829 0.83 0.829 0.828 0.829 0.836 0.839 0.849

Observations 6165 5741 6164 6155 6164 6041 6162 6156 6158 6154 6153 5236 5165 4790

Note: Standard errors are robust, *Significant at 10%, **Significant at 5%, ***Significant at 1%. The business environment constraint variables of the firm is the
average of the constraint reported by the other firms in the same year, country, two-digit sector, and firm size (small, medium, large).
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Table 7: World Bank Doing Business with country, year and industry fixed effects
1 2 3 4 5 6 7 8 9 10

Log Employment 0.536*** 0.542*** 0.619*** 0.619*** 0.524*** 0.648*** 0.505*** 0.496*** 0.511*** 0.619***

(0.033) (0.033) (0.059) (0.059) (0.033) (0.032) (0.033) (0.033) (0.033) (0.059)

Log Capital 0.499*** 0.468*** 0.372*** 0.372*** 0.510*** 0.397*** 0.520*** 0.514*** 0.502*** 0.372***

(0.009) (0.009) (0.017) (0.017) (0.009) (0.010) (0.009) (0.010) (0.010) (0.017)

Exporting 0.162*** 0.164*** 0.195** 0.195** 0.171*** 0.163*** 0.149*** 0.179*** 0.159*** 0.195**

(0.052) (0.051) (0.093) (0.093) (0.052) (0.050) (0.053) (0.052) (0.052) (0.093)

Private Ownership 0.195** 0.139 0.153 0.153 0.185** 0.277*** 0.172* 0.112 0.144 0.153

(0.093) (0.094) (0.133) (0.133) (0.094) (0.094) (0.093) (0.092) (0.091) (0.133)

Foreign Ownership 0.345*** 0.280*** 0.439*** 0.439*** 0.310*** 0.489*** 0.298*** 0.249*** 0.302*** 0.439***

(0.096) (0.097) (0.152) (0.152) (0.098) (0.096) (0.096) (0.095) (0.095) (0.152)

medium(20-99) 0.172*** 0.166*** 0.279*** 0.279*** 0.179*** 0.198*** 0.184*** 0.177*** 0.177*** 0.279***

(0.056) (0.055) (0.104) (0.104) (0.057) (0.053) (0.057) (0.057) (0.056) (0.104)

large(100 and over) 0.222** 0.270** 0.429** 0.429** 0.226** 0.229** 0.254** 0.282** 0.284** 0.429**

(0.110) (0.108) (0.205) (0.205) (0.111) (0.105) (0.112) (0.111) (0.111) (0.205)

Construction Permits (N) 0.208*** 0.419

(0.018) (0.284)

Construction Permits (T) -0.047*** -0.041***

(0.003) (0.012)

Electricity Procedures (N) -1.773*** 2.368***

(0.228) (0.750)

Electricity Procedures (T) -0.127*** -0.022**

(0.016) (0.009)

Property Regestering (N) 0.552*** -1.466***

(0.068) (0.367)

Property Regestering (T) 0.032*** -0.003

(0.001) (0.005)

Taxes Payment (N) 0.016** 0.114***

(0.007) (0.031)

Taxes Payment (T) 0.006*** -0.012***

(0.001) (0.004)

Enforcing Contracts (T) 0.006*** -0.005***

(0.001) (0.001)

constant 2.511*** 18.579*** 20.843*** 25.023*** 1.071** -4.872*** 4.405*** 3.412*** -1.181 10.452***

(0.264) (0.968) (1.460) (1.989) (0.502) (0.468) (0.272) (0.230) (0.810) (2.791)

R-squared 0.879 0.883 0.848 0.848 0.877 0.896 0.875 0.877 0.879 0.848

Observations 6047 6047 1833 1833 6047 6047 6047 6047 6047 1833

Note: Standard errors are robust, *Significant at 10%, **Significant at 5%, ***Significant at 1%.
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5.4 Bayesian Model Averaging and Weighted-Average Least Squares

In this section, to add robustness to our results, we use the Bayesian model moving

averaging (BMA) and the Weighted-average Least Squares as alternative estimation

methods. These methods estimate in models with uncertainty about the choice of

explanatory variables. In the process of estimating the effect of the business environ-

ment on firm performance, various potential variables are supposed to capture the

business environment in the empirical model specification. For example, Comman-

der and Svejnar (2011) starts with fifteen categories of constraints. One of the reasons

that generates a lot of uncertainty about which variables should be included in the

model or not is the lack of a one-to-one link between theory and empirical specifi-

cations. As such, the inclusion of most of the variables in equation (1) is typically

arbitrary and as a result a proper treatment of model uncertainty is clearly important

(Magnus, Powell, & Prüfer, 2010). One way of such treatment is the use of Bayesian

model averaging.

To estimate the BMA and WALS we follow the Magnus et al. (2010) procedures

and we specify the model as follows:

y = X1β1 + X2β2 + ε, ε N(0, σ2) (6)

where y(nx1) is the vector of observations, X1(nxk1) and X2(nxk2) are the matrices

of nonrandom regressors, ε is a random vector of unobservable disturbances, and

β1 and β2 are unknown parameters. In the above equation, we divided the explana-

tory variables into X1(nxk1) as focus regressors and X2(nxk2) as auxiliary regressors.

The focus regressors contain explanatory variables we expect to generate from the

model on theoretical grounds. The focus regressors include labor, capital, structural

characteristics of firms and their exporting status and the constant term as one of

its regressors. The auxiliary regressors are those variables that contain additional

explanatory variables of which we are less certain. Their primary role is to improve

the estimation of the focus regressors. We included business constraints as auxiliary

regressors.

The estimation result is reported in Table 8. As a rule of thumb, an auxiliary

regressor is considered to be robustly correlated with the outcome if the t ratio of its
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coefficient is greater than one in absolute value or if the posterior inclusion probability

is 0.5 corresponding approximately to a t ratio of one in absolute value (Masanjala &

Papageorgiou, 2008). BMA estimates show that corruption is by far the most robust

auxiliary regressor with pip=0.94 and WALS t-ratio of 2.48. Tax administration is

the second most important auxiliary regressor with pip=0.85 and a WALS t-ratio of

2.63. The WALS estimates show a similar story that the informal sector, licensing

Table 8: BMA and WALS estimates (and standard errors in parentheses) of focus
and auxiliary regressors

Variable
WALS estimates - Laplace prior BMA estimates

Coef. Std. Err. t Coef. Std. Err. t pip

Constnat 3.8840 0.1967 19.75 4.022 0.198 20.350 1.000

Log Employment 0.3109 0.0415 7.48 0.308 0.042 7.380 1.000

Log Capital 0.7894 0.0066 120.23 0.788 0.007 119.230 1.000

Exporting 0.1449 0.0653 2.22 0.141 0.065 2.160 1.000

Private Ownership 0.1929 0.1007 1.92 0.195 0.101 1.940 1.000

Foreign Ownership 0.2263 0.1081 2.09 0.222 0.108 2.050 1.000

medium(20-99) -0.0014 0.0762 -0.02 -0.008 0.076 -0.110 1.000

large(100 and over) -0.1081 0.1462 -0.74 -0.127 0.145 -0.880 1.000

Electricity 0.0470 0.0240 1.96 0.009 0.023 0.400 0.170

Telecommunication 0.0206 0.0387 0.53 0.001 0.007 0.080 0.020

Transport 0.0087 0.0375 0.23 0.001 0.008 0.100 0.020

Customs and Regulations -0.0041 0.0351 -0.12 0.000 0.006 -0.040 0.020

Informal Sector -0.1182 0.0286 -4.13 -0.152 0.033 -4.690 1.000

Crime, Theft and Disorder -0.0036 0.0328 -0.11 0.000 0.006 -0.040 0.020

Tax Rates -0.0860 0.0344 -2.5 -0.016 0.041 -0.400 0.160

Tax Administration -0.1076 0.0409 -2.63 -0.133 0.070 -1.910 0.850

Licensing Permit -0.1085 0.0334 -3.25 -0.111 0.062 -1.790 0.830

Political Instability -0.0623 0.0307 -2.03 -0.016 0.036 -0.440 0.190

Corruption -0.0881 0.0356 -2.48 -0.140 0.051 -2.710 0.940

Credit Access -0.0670 0.0461 -1.45 -0.015 0.044 -0.360 0.140

Access to Land -0.0330 0.0398 -0.83 -0.003 0.018 -0.180 0.040

permits, tax administrations, tax rates, corruption and political instability are highly

and robustly correlated with the firm performance outcome variable. Comparing

BMA and WALS, the results seem to show that the order of the most robust regressors

is essentially the same whether we use BMA pip values or WALS t-ratios. These BMA

and WALS results show a consistent story that business environments matter for firm

performance.
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6 Conclusions

The business environment plays a major role in determining the overall strength of

a given economy. Hence, developing countries are usually urged to develop sound

financial, institutional, legal and regulatory environments for firms to foster their

economies. However, recent studies casts doubt on the adverse effect of business

environment constraints on the performance of firms. Fixed effects – that may repre-

sent time-invariant differences in the business environment – matters more for firm

performance than differences in the business environment across firms.

Using the WBES dataset from 30 SSA countries, we examine the joint and rela-

tive impact of a large number of business environment constraints – namely finance,

power outages, and access to land, corruption, tax rates, crime, anticompetitive prac-

tices, political instability, business licensing and permits, infrastructure, and others

– on firm performance. While most other studies in this area focus on individual

countries or sectors or just a few business environment constraints, we employ the

largest number of business environment constraints to investigate their impact on

firm performance in SSAs. An additional novel feature of our analysis is that we

address model uncertainty in our estimation using a Bayesian Moving Average.

After controlling for country, year and industry fixed effects, we find that busi-

ness environment constraints have a negative and statistically significant effect on

firm performance in SSA. Replicating this analysis with country-level business envi-

ronment indicators from World Bank’s Doing Business, much of the relationship be-

tween business environment and firm performance remains negative and statistically

significant. Our results remain robust for alternative firm performance measures that

include total factor productivity and labor productivity. Hence, countries in SSA need

to make business environments friendly to improve manufacturing firm productivity

and therefore contribute to alleviating poverty. We have also analyzed the magni-

tude of each of the business environment constraints and find that, of all business

constraints, tax rates and administration, corruption, access to land, transport and

telecommunications have the strongest impact on the performance of firms. They

should therefore be given prime importance when developing strategies to improve

business environments in the region.
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1 Data appendix

We used data from WBES for SSA from 2006-2016. The survey covers three groups

of firms– small, medium, and large sized firms. Small firms are defined as those

firms with less than 20 employees. Medium-sized firms are those that employ 20-99

employees, and large firms are those that employ more than 100 employees. In terms

of size distribution in our final sample, 58% of our observations are from small firms,

another 30% are from medium firms, and the remaining 12% are from large firms.

In the WBES all monetary variables are collected in local currency units (LCUs)

which are specific to the survey country and year. As there are different countries

and years in our data, all nominal monetary value variables must be transformed to a

common currency-year. To do this, first using the official exchange rate all monetary

variables are changed into U.S. Dollars (USD). Then to control for inflation we de-

flated all nominal dollar value variables to 2009 constant dollar price using the 2009

GDP deflator of the United States. These deflators are available from World Devel-

opment Indicators (WDI). Hence, hereafter all monetary values are reported in 2009

constant dollar prices.
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Table A.1: List of countries and survey year

Country 2006 2007 2009 2010 2011 2013 2014 2015 2016 Total

Angola 425 0 0 322 0 0 0 0 0 747

Benin 0 0 0 0 0 0 0 0 147 147

Botswana 342 0 0 266 0 0 0 0 0 608

Burkina Faso 0 0 378 0 0 0 0 0 0 378

Burundi 270 0 0 0 0 0 157 0 0 427

Cameroon 0 0 360 0 0 0 0 0 339 699

CÃ´te d’Ivoire 0 0 523 0 0 0 0 0 0 523

Ethiopia 0 0 0 0 626 0 0 842 0 1,468

Ghana 0 493 0 0 0 707 0 0 0 1,200

Guinea 220 0 0 0 0 0 0 0 140 360

Guinea-Bissau 159 0 0 0 0 0 0 0 0 159

Kenya 0 656 0 0 0 733 0 0 0 1,389

Lesotho 0 0 0 0 0 0 0 0 146 146

Madagascar 0 0 441 0 0 512 0 0 0 953

Malawi 0 0 0 0 0 0 460 0 0 460

Mali 0 490 0 332 0 0 0 0 182 1,004

Mauritania 237 0 0 0 0 0 146 0 0 383

Mauritius 0 0 388 0 0 0 0 0 0 388

Mozambique 0 477 0 0 0 0 0 0 0 477

Namibia 329 0 0 0 0 0 547 0 0 876

Nigeria 0 1,890 0 0 0 0 2,160 0 0 4,050

Rwanda 212 0 0 0 0 0 0 0 0 212

Senegal 0 506 0 0 0 0 571 0 0 1,077

South Sudan 0 0 0 0 0 0 728 0 0 728

Sudan 0 0 0 0 0 0 638 0 0 638

Swaziland 299 0 0 0 0 0 0 0 140 439

Tanzania 415 0 0 0 0 651 0 0 0 1,066

Togo 0 0 0 0 0 0 0 0 148 148

Uganda 554 0 0 0 0 685 0 0 0 1,239

Zambia 0 484 0 0 0 695 0 0 0 1,179

Total 3,462 4,996 2,090 920 626 3,983 5,407 842 1,242 23,568

Note: the numbers inside each cell represents the number of firms taken during that particular period
survey.
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Table A.2: Output perworker without country, year and industry fixed effects
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Log Capital 0.756*** 0.755*** 0.751*** 0.753*** 0.750*** 0.750*** 0.751*** 0.742*** 0.743*** 0.738*** 0.742*** 0.788*** 0.779*** 0.764***

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)

Exporting -0.126** -0.046 -0.112* -0.068 -0.105* -0.091 -0.101 -0.08 -0.102* -0.087 -0.062 -0.101 -0.041 0.023

(0.062) (0.067) (0.062) (0.062) (0.062) (0.063) (0.062) (0.061) (0.061) (0.062) (0.062) (0.064) (0.064) (0.068)

Private Ownership 0.288*** 0.248** 0.289*** 0.259** 0.283*** 0.287*** 0.314*** 0.295*** 0.285*** 0.226** 0.228** 0.236** 0.226** 0.217**

(0.102) (0.109) (0.102) (0.102) (0.102) (0.101) (0.102) (0.102) (0.102) (0.101) (0.100) (0.103) (0.102) (0.110)

Foreign Ownership 0.152 0.19 0.142 0.157 0.143 0.213** 0.167 0.143 0.175 0.156 0.135 0.117 0.131 0.152

(0.109) (0.116) (0.109) (0.109) (0.108) (0.108) (0.109) (0.108) (0.109) (0.108) (0.107) (0.110) (0.109) (0.117)

medium(20-99) -0.928*** -0.894*** -0.923*** -0.822*** -0.948*** -0.890*** -0.897*** -0.869*** -0.911*** -0.898*** -0.852*** -0.994*** -0.926*** -0.835***

(0.047) (0.049) (0.047) (0.048) (0.047) (0.048) (0.047) (0.047) (0.047) (0.047) (0.047) (0.053) (0.052) (0.059)

large(100 and over) -2.050*** -2.008*** -2.006*** -1.844*** -2.098*** -1.957*** -2.007*** -1.931*** -2.009*** -1.983*** -1.948*** -2.123*** -1.931*** -1.925***

(0.083) (0.089) (0.083) (0.085) (0.083) (0.084) (0.083) (0.083) (0.082) (0.082) (0.082) (0.088) (0.089) (0.100)

Electricity -0.003 0.029

(0.022) (0.027)

Telecommunication -0.264*** 0.074*

(0.032) (0.043)

Transport -0.144*** -0.05

(0.028) (0.041)

Customs and Regulations -0.267*** 0.044

(0.027) (0.042)

Informal Sector -0.281*** -0.162***

(0.027) (0.033)

Crime, Theft and Disorder -0.221*** 0.007

(0.027) (0.040)

Tax Rates -0.232*** -0.130***

(0.028) (0.041)

Tax Administration -0.355*** -0.132**

(0.030) (0.053)

Licensing Permit -0.329*** -0.210***

(0.030) (0.039)

Political Instability -0.253*** -0.098***

(0.022) (0.033)

Corruption -0.297*** -0.106**

(0.024) (0.042)

Access to Finance 0.050* 0.223***

(0.028) (0.034)

Access to Land -0.295*** -0.025

(0.028) (0.043)

constant 1.492*** 2.024*** 1.898*** 2.009*** 2.334*** 2.032*** 2.143*** 2.451*** 2.316*** 2.230*** 2.399*** 0.986*** 1.743*** 2.528***

(0.150) (0.145) (0.143) (0.130) (0.144) (0.137) (0.144) (0.145) (0.140) (0.136) (0.139) (0.159) (0.134) (0.196)

R-squared 0.745 0.757 0.746 0.749 0.75 0.749 0.748 0.751 0.75 0.751 0.752 0.763 0.769 0.785

Observations 6183 5753 6182 6173 6182 6059 6180 6174 6176 6172 6171 5254 5182 4802

Note: Standard errors are robust, *Significant at 10%, **Significant at 5%, ***Significant at 1%.
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Table A.3: World Bank Doing Business with country, year and industry fixed effects
1 2 3 4 5 6 7 8 9 10

Log Employment 0.245*** 0.260*** 0.426*** 0.430*** 0.254*** 0.245*** 0.245*** 0.239*** 0.252*** 0.478***

(0.038) (0.038) (0.068) (0.067) (0.038) (0.038) (0.038) (0.038) (0.038) (0.065)

Log Capital 0.781*** 0.771*** 0.710*** 0.703*** 0.775*** 0.781*** 0.785*** 0.789*** 0.782*** 0.612***

(0.007) (0.007) (0.014) (0.014) (0.007) (0.007) (0.007) (0.007) (0.007) (0.014)

Exporting -0.007 0.004 -0.035 -0.032 -0.009 0.004 0 0.006 0 0.157

(0.059) (0.058) (0.106) (0.105) (0.058) (0.059) (0.059) (0.059) (0.059) (0.103)

Private Ownership 0.206** 0.181* 0.08 0.064 0.213** 0.196* 0.208** 0.203** 0.211** 0.097

(0.100) (0.100) (0.139) (0.137) (0.100) (0.101) (0.101) (0.101) (0.101) (0.137)

Foreign Ownership 0.205* 0.180* 0.242 0.267* 0.173 0.206** 0.207* 0.222** 0.222** 0.242

(0.105) (0.104) (0.160) (0.160) (0.105) (0.105) (0.106) (0.106) (0.105) (0.167)

medium(20-99) 0.029 0.061 0.148 0.132 0.035 0.048 0.031 0.032 0.017 0.232*

(0.068) (0.068) (0.131) (0.131) (0.068) (0.068) (0.068) (0.068) (0.068) (0.123)

large(100 and over) 0.039 0.062 -0.023 -0.041 0.041 0.066 0.042 0.051 0.023 0.179

(0.130) (0.129) (0.248) (0.247) (0.130) (0.131) (0.130) (0.130) (0.131) (0.237)

Construction Permits (N) -0.009** -0.143***

(0.005) (0.019)

Construction Permits (T) 0.003*** 0.002*

(0.000) (0.001)

Electricity Procedures (N) 0.016 0.233***

(0.022) (0.043)

Electricity Procedures (T) -0.001** 0

(0.000) (0.000)

Property Regestering (N) -0.032*** -0.096***

(0.006) (0.024)

Property Regestering (T) 0.001*** -0.007***

(0.000) (0.001)

Taxes Payment (N) 0.001 0.028***

(0.002) (0.006)

Taxes Payment (T) 0.000*** -0.002***

(0.000) (0.000)

Enforcing Contracts (T) -0.000*** -0.001***

(0.000) (0.000)

constant 3.084*** 2.557*** 2.939*** 3.228*** 3.240*** 2.822*** 2.849*** 2.800*** 3.119*** 5.816***

(0.160) (0.141) (0.272) (0.218) (0.148) (0.136) (0.160) (0.141) (0.144) (0.456)

R-squared 0.823 0.824 0.76 0.761 0.823 0.823 0.822 0.823 0.823 0.785

Observations 6060 6060 1840 1840 6060 6060 6060 6060 6060 1840

Note: Standard errors are robust, *Significant at 10%, **Significant at 5%, ***Significant at 1%.
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Chapter IV

The Impact of Import Competition from China on
Gendered Labour Outcomes in Ethiopia: Evidence from

Firm-level Data∗

Sylvanus K. Afesorgbor† Ruby E. Agbenyega‡ Yohannes E. Ayele§

One important globalization concern is how to guarantee that trade liberaliza-
tion benefits both men and women equally. In this paper, we draw on estab-
lished theoretical works in international trade to compare the empirical impact
of globalization on gendered outcomes. We analyse the distributional impact of
globalization in the form of import competition on gendered outcomes such as
wages and employment in a developing country context. To do this, we combine
a rich manufacturing firm level panel dataset from Ethiopia with import data
at the product-level of similar competing products of Ethiopian manufacturing
firms. Thus, we map out the impact of trade shocks from these import surges,
on labour force participation and compensation decomposed by gender. Results
from the study show that the impact of rising import competition from China has
heterogeneous effect on female and male specific outcomes in the labour market.
The effect critically depends on the different level of skill intensity of workers.
For production workers, import competition adversely affects female labour out-
comes while there is no statistically significant impact on the employment of
administrative workers. More specifically, the total Ethiopian female-male em-
ployment ratio declines as import surges from China. In the case of wages, male
wages in general are negatively affected while female production workers again
witness an adverse effect on their wages. By decomposing the results by skill
intensity and gender, we show that the brunt of the negative impact of rising im-
port competition from China over the 1997 to 2010 period was borne by female
production workers in Ethiopian manufacturing firms.
JEL classification F51, F14, P33
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1 Introduction

Over the past two decades, African countries have become more integrated into

the global economy and naturally, these episodes of trade and financial liberaliza-

tion have generated a lot of research into the impact globalization has had on these

economies, especially in terms of its effect on manufacturing employment and wages

for industries that directly compete with foreign firms. Particularly, one dimension

of the impacts of trade liberalization that has not received sufficient attention is the

gendered labour markets effects from a developing country context. Recent litera-

ture has emphasized stark discrepancy between women employment and wages in

the private sector compared to that of their male counterparts. World Bank (2011)

reports that women lag behind in most measures of economic opportunities in most

developing countries. Female labour force participation remains low, and even when

women work, they earn between 10-30% less compared to men with the same level of

education or labour skill intensity. This paper connects these two phenomena of in-

creasing globalization and gender disparity by examining how manufacturing firms

adjust the gender mix of their labour force in response to a surge in imports.

Although there are stylized evidence that employment across manufacturing sec-

tor is declining for both males and females, however female labour market outcomes

are noted to be dwindling faster comparatively (Duflo, 2012; Islam & Amin, 2016).

This concern has gained much attention, as demonstrated in the United Nations (UN)

Sustainable Development Goal (SDG 5) which focuses on empowering women and

promoting a more gender equal world in terms of labour force participation, as well

as compensation policy. These concerns as demonstrated by the UN SDG 5 makes

it relevant to understand whether increases in trade liberalization affects men and

women differently in terms of labour market outcomes in developing countries.

Aside from pursuing gender equality for altruistic reasons, there are tremendous

gains in terms of not only current contributions to economic growth, but also various

inter-generational spill overs that are attained from closing the gender gaps at all

dimensions (Duflo, 2012). Equality in labour market outcomes is a good starting

place to improve women’s economic status and general position in their communities.

This justifies the need to look into the impact trade liberalization is having on female

outcomes for appropriate responses to be made in other to help African countries
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push forward their goal of improving the lots of their women and closing the gender

gaps at all dimensions.

Thus, this study focuses specifically on evaluating the differential impact of im-

port competition from China on female and male labour market outcomes in Africa.

Focusing on China is relevant, as China is now the largest trading partner of the

African continent and it is well-documented that imports from China to most African

countries have a high content of unskilled labour. The rise of China may not only

crowd-out the demand for African products in the international market, but also in

the African domestic markets. For instance, Busse, Erdogan, and Mühlen (2016) in-

dicate that low-cost competition from China threatens African manufacturing sector.

This does not entirely mean that Africa’s trade relationship with China only pro-

duces negative effects for Africa, there could also be other potential benefits1, African

countries can derive from their trade relationship with China. However, the manufac-

turing sector may not benefit significantly with trade with China, as exports from the

region is dominated by natural resources and the continent is noted for its abysmal

performance in manufacturing exports.

The threats of Chinese competition and other factors such as offshoring to low-

wage countries on manufacturing employment are well-documented for developed

countries. For instance, Acemoglu, Autor, Dorn, Hanson, and Price (2016) attribute

the increasing pace in import competition from China as the main cause of the US

manufacturing employment sag witnessed in the 2000s. Similarly, Mion and Zhu

(2013) using Belgian manufacturing firm-level data confirm the deleterious effects of

Chinese competition on employment growth in the manufacturing sector. However,

the relevance of what rising Chinese import competition has on the US and other

developed countries may be totally different for a developing country like Ethiopia.

After all, Ethiopia is an economy with a comparative advantage in agricultural prod-

ucts and a quite a small manufacturing sector. This notwithstanding, Chinese com-

petition may still have adverse implication for the Ethiopian manufacturing sector.

For instance, Adem (2012) categorically states the most immediate impact of China’s

economic impact in Ethiopia is likely to be in the manufacturing sector.

Specifically, China has a huge comparative advantage in some labor-intensive

1See Busse et al. (2016)
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manufacturing sectors such as clothing and textiles, leather and shoes and food pro-

cessing and these are equally vibrant sectors for Ethiopia manufacturing. According

to Adem (2012), sectors such as metal, textiles, chemicals, steel and food processing

are significant and they contribute about 13.4% to Ethiopian GDP. This adverse effect

of rising simple manufactures import from China in Ethiopia is also highlighted by

?. He indicates that rising Chinese imports has a negative effect on employment in

the leather and shoe industry for Ethiopia. Apart from this, Chinese investments in

Africa also come with the presence of huge labor transfer from China. This includes

both semi-skilled and unskilled workers. It is estimated that there is a large number

of Chinese workers ranging between 5,000 to 10,000 reside in Ethiopia (Adem, 2012).

Apart from the fact that these Chinese investments could be used as a conduit to im-

port goods into China, the large presence of these Chinese workers can also displace

Ethiopian workers in the manufacturing sector.

Generally, many studies have analysed the impact of rising Chinese competition

on labour market outcomes in domestic manufacturing sector. However, these stud-

ies did not look at differential effect of this rising Chinese dominance in the global

manufacturing sector specifically on gendered labour market outcomes. Only a re-

cent study by Sauré and Zoabi (2014) analyse how international trade affects gender

wage gap and female labour participation. However, this study was done for a de-

veloped country, USA, with the unit of analysis being at the state level and with

cross-sectional data.

For developing countries, specifically African countries, the evidence available is

scanty considering the increasing influence of China on the African continent in terms

of trade and foreign aid. Only a recent study by Edwards and Jenkins (2015) confirms

the threat that the observed surge in imports from China poses to the manufacturing

economy of South Africa.2 The results from Edwards and Jenkins (2015) provide a

nuance of the gendered effect of import competition, as they show that import pene-

tration from China was higher in industries that are traditionally more favourable to

employing women or less demanding of physical effort such as spinning and weav-

ing, knitted and crocheted fabrics and clothing. Also, Busse and Spielmann (2006)
2The lack of literature on this important subject matter in Africa is mostly because the region

lacks detailed firm-level data that can be used to examine manufacturing industry exposure to foreign
import competition. However, thanks to Ethiopian Central Statistical Agency, we can now rigorously
examine this phenomenon using an African dataset.
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using a cross-country sample show a positive relationship between gender wage

inequality and comparative advantage for developing countries in labour-intensive

manufactures.

Aside from this, there is no paper to the best of knowledge on the effect of import

competition (from China or anywhere else) on gendered outcomes in Africa using a

micro firm-level data. Wamboye and Seguino (2015) in a recent study on the effect

of trade liberalization on female-male employment in sub-Saharan Africa (SSA) show

that openness has had a statistically significant negative impact on employment op-

portunities of women in SSA both absolutely and relatively. Their analysis was not

at the firm-level. Using a firm-level data is important as Acemoglu et al. (2016) point

out that the unconfounding effect of import competition at the national-level can best

be measured as a function of industry exposure to trade shock and also accounting

for firm heterogeneity. In addition, their study was conducted at the cross-country

level, and their focus was not in particular to Chinese competition but rather trade

openness at more aggregated cross-country level. More importantly, these previous

studies did not look at the effect of import competition on different skill intensity

such as production and administrative workers. This is very important because any

external effect on sex composition of the labour force may affect the different skill

intensity.

In order to measure the effect of rising Chinese penetration in SSA, we use a rich

panel firm-level data from Ethiopia. Ethiopia is one of the few countries in SSA that

has firm level data that provides detailed information on manufacturing activities

covering the whole economy. The data set provides several advantages as it includes

detailed information on male and female composition of the labour force, as well as

on compensation packages that are paid to female and male workers within the same

level of skill intensity. Over the years, Chinese presence in Ethiopia has been growing

stronger and there has been strong political ties between the governments of the two

countries. The political ties between China and Ethiopia is even stronger compared to

other African countries mainly because of parallel political structures of the two states

(undemocratic and the poor human rights records of the two states). Predominantly,

African countries that are undemocratic have higher propensity to turn to the East

(China) rather the West for economic cooperation. It is therefore not surprising that
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Ethiopia is the second largest recipient of Chinese aid (loan), and China is also the

largest source of imports for Ethiopia.

An interesting phenomenon about the Sino-Ethiopia bilateral relationship is that

unlike other Africa countries that are resource-rich, Ethiopia is not relatively resource-

endowed (Adem, 2012). Thus, the main channel of benefits for China could not be the

so-called aid for natural resources, but rather through the channels of trade. Ethiopia

has a large population and is also experiencing a rising middle-class and this consti-

tutes a potential source of market demand for growing Chinese productions. Adem

(2012) highlights the concerns of cheap Chinese products flooding the Ethiopian mar-

kets. Anecdotal evidence from Figure 1 shows that if we normalize manufacturing

imports with the size of the country’s GDP, Ethiopia is considered the largest im-

porter of manufacturing commodities from China compared to the biggest economies

in SSA. The Ethiopian country’s share of GDP spent on Chinese imports experienced

an exponential increase from almost zero in 1996 to 15% in 2015.

Figure 1: African Manufacturing Trade with China

Data Source: UNCOMTRADE Database
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Although, this increasing trade relationship with China may have some posi-

tive gains for Ethiopia, there are also many downsides to it. As rightly argued by

many trade economists, globalization may produce both winners and losers. One of

such possible losers could be workers who work in sectors facing direct competition

through channels that affect their labour market outcomes such as employment and

wages. For example, the employment sag alluded to by Acemoglu et al. (2016) for the

US as result of import competition from China, is also evidenced here in the case of

Ethiopia. Figure 2 provides evidence that average number of workers employed by a

firm in the manufacturing sector continuously decline for both male and female over

the period of our study.

Figure 2: Average employment Trends For Manufacturing
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Data Source: Authors’ computation based on firm data from Ethiopia

Any adverse effect as result of trade liberalization could disproportionately affect

women even though it might not be obvious at first sight because of the many benefits

openness has to offer. From the export side, the Stolper-Samuelson theory predicts

that factor prices would change following trade liberalization. For developing coun-

tries, the abundant factor is low-skilled labour, and trade liberalization would result

in a gain for the abundant factor. This has tremendous implications for female-male
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employment and gender wage inequality, as there are comparatively more women

in developing countries engaged in the unskilled labour intensive sectors than men.

Since, women are less educated than men reports that only 23 percent of low-income

countries have achieved gender parity at primary level and 15 percent at secondary

level.3 Also, women constitute the bulk of unskilled labour in developing coun-

tries, trade should create more employment opportunities for women under normal

circumstances. On the basis of Stolper-Samuelson model, Sauré and Zoabi (2014)

suggest that as trade expands, female shares in aggregate labour force is bound to

increase. Putting this to theoretical test, Juhn, Ujhelyi, and Villegas-Sanchez (2014)

consider a model based on heterogeneous firms where workers are differentiated in

two main dimensions; skills and gender. They use this model to study the impact of

tariff reductions on reallocation of firms into the export sector, the evolution of firm’s

technology and its implication for male and female workers. Their model predicts

that trade liberalization would create more employment for women as firms replace

male blue-collar workers with female blue-collar workers. This is mainly due to tech-

nological upgrading, which reduces the need for physical labour in performing tasks.

So, the impact of globalization on women labour market outcomes is expected to be

positive working through the skills that may be in high demand as countries open

up. These effects have been witnessed in South Eastern Asian and Latin American

countries where women have been employed in these light-industrial sectors.

Theoretically, Juhn et al. (2014) argue that due to the increasing level of technology,

the volume and intensity of physical efforts required for common industrial activities

have become less, and thus favorable to female production workers. However, the re-

quired mechanism for this theoretical exposition to be favorable to women depends

to a large extent on the level of development or capital intensity of the country in

which the firm is located, and the firm’s capacity to absorb or adopt new technol-

ogy. However, the common evidence in most developing economies is that they are

technology-backward, hence the conditions necessary for Juhn et al. (2014) argument

that increasing trade competition would be favorable to women are non-existent. We

can analyze these conditions from two different perspectives;

First, developing countries have abundant low-skilled labour and high rate of

3 World Bank (2016). In contrast, 79 percent of middle- and high-income countries have achieved
parity at primary level and 41 percent at secondary level
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unemployment, resulting in their preference for labour-intensive production meth-

ods that use more physical efforts over modern technology (Cirera & Sabetti, 2016).

Technological adoption is associated with high levels of human capital, such that

countries at higher levels of development would adopt technological innovation and

automation and this would contribute greatly to the reduction of physical activity

at the work place (Caselli & Coleman, 2001). Wu and Porell (2000) confirm such

occurrence for more advanced economies such as the US. For SSA, technology inno-

vation and adoption of modern technology are a rare occurrence in most industries.

For example in the case of Ethiopian firms, Abreha (in press) points to the fact that

technology diffusion from main technology frontiers to domestic firms are minimal

mostly because of limited absorption capacity of domestic firms and low level of re-

search and development (R&D) expenditure. The absence of this pivotal condition

makes it implausible for domestic firms to adopt modern technology that can push

for replacement of male-oriented or physical-demanding tasks with female-friendly

technology. Thus, the trade liberalization producing favourable demand for female

labour as argued by Juhn et al. (2014) may not be possible in the case of Ethiopia.

Second, Juhn et al. (2014) also argue that the desire to remain competitive on the

export markets may push the firm to invest in new technology that complements fe-

male labour. However, a firm’s success in the export markets could also be attained

from a competitive advantage that is gained from the practice of gender wage dis-

crimination, and not necessarily from adopting female friendly (modern) technology

(Seguino, 2000). In a cross-country study, Busse and Spielmann (2006) provide ev-

idence that a higher degree of gender wage inequality contributes or is positively

related to comparative advantage in labour-intensive sectors. In addition, the ev-

idence of competitive advantage gained by exporting firms through the paying of

lower wages was supported in Chen, Ge, Lai, and Wan (2013). Apart from all these,

assuming that exporting has a favourable outcome for female employees, the stylized

facts do indicate that a large number of firms in Africa, Ethiopian firms inclusive,

have low export market participation rates such that export sectors do not signifi-

cantly expand to create job opportunities for females. For instance, in our data set

only 2.6% of firms export and this is also the likely phenomenon for most of African

manufacturing, as production is mainly done for the domestic market.
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The question of the impact of trade liberalization on gendered outcomes is there-

fore an empirical one which we intend to answer using detailed firm level panel data

from Ethiopia spanning the years 1997-2010. The evidence for the manufacturing sec-

tor specifically on this topical issue is scanty for SSA. Although, there are few batch

of studies that use Latin America and Asia manufacturing data to study the gendered

effect of globalization, it is not a given that the effects in manufacturing for SSA will

be similar to what has been witnessed in Latin America and Asia since conceptually

there has also been studies that point to an increase rather than a reduction in the

skill premia following trade liberalization.

The rest of the paper is organized as follows. Section ?? presents the theoreti-

cal perspectives and hypohtsis formulation. Section 3 presents the data. Section 5

discusses the basic results. Section 6 concludes.

2 Theoretical Perspectives and Hypotheses Formulation

Traditional trade theory, specifically the Stopler-Samuelson model emphasizes that

trade liberalization would have distributional effects for the different factors of pro-

duction within an economy. The effect on the different factors of production within

an economy exposed to import competition would depend on the similarity of the

factor content of the domestic industry embodied in the foreign competing products.

If the factor content of imports is dominant with low-skilled labour, then employment

and wages of low-skilled workers would plummet and this similarly applies to high-

skilled workers when imports’ content is more high-skilled intensive. Theoretically,

industries that are more exposed to intense import competition are more likely to see

firms in the industry exiting if they have low levels of productivity. This may trigger

labour re-allocation between and within industries, or the domestic industries may

contract which also leads to downsizing of the labour force. For example, Bernard

and Schott (2006) find evidence for US manufacturing plants where the higher an

industry’s level of exposure to imports from low-wage countries is, the lower is the

plant survival, employment growth and firm’s performance within that industry.

For a country like Ethiopia, intense low-skilled competition from a similarly low-

skilled abundant country such as China is likely to have adverse effects given China’s
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comparative advantage in such industries. Ethiopia has a burgeoning manufacturing

sector such that local firms may not be able to efficiently compete with cheap Chinese

imports. Evidence solicited from 96 micro and small and medium-size manufactur-

ing enterprises (SMEs) in Ethiopia confirm how rising import competition from China

have negative consequences for the local businesses ?. He indicates that 28% of do-

mestic firms were forced into bankruptcy, and 32% downsized activity. The average

size of micro-enterprises fell from 7 to 4.8 employees, and of SMEs, from 41 to 17.

As imports from China to Ethiopia increase, exports from Ethiopia to China would

most likely increase in comparative advantage sectors of Ethiopia. Considering that

agriculture contributes over 50% to GDP and employs about 80%, Ethiopia’s compar-

ative advantage is in agricultural sector. This comparative advantage agricultural sec-

tor for Ethiopia would expand relatively as agricultural product prices would increase

relative to manufacturing prices. The higher relative price for agricultural goods and

therefore attract more people into the farming. Since, agricultural is mainly done by

uneducated (unskilled) workers, and women are less educated, it is expected more

women relative to men would be attracted into farming. It is plausible that as trade

increases between Ethiopia and China the manufacturing wages shrink while agri-

cultural wages expand as prices in agricultural sector increases relative to prices in

manufacturing sector. ? argues that as more women are dominant in dairy and milk

processing, an increase in the price of dairy would be associated with improvement

in women’s agricultural wages relative to men’s.

Any adverse effect on the labour force is also more likely to have a differential

effect on female and male labour outcomes if we assume the two types of labour

embody different attributes. However, if cheaper inputs from China benefits indus-

tries that are female-biased, then the demand for female labour may increase, this is

however less likely to be the case of Ethiopian manufacturing, which is the focus of

this study.

Relating import competition theoretically to gender differentials was done in a

paper by Becker (1971). Becker argues that increases in international trade would lead

to the closing up of the wage gap between male and female under the neoclassical

framework of competitive market economy. The theoretical reasoning in this model is

based on the premise that the practice of gender discrimination is costly for firms that
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engaged in it or have a taste of discrimination. Firms that engage in discrimination

against women would have to pay a cost or sacrifice some profits as they hire more

men, who are paid higher wages relative to fewer women that are equally qualified as

men but paid lower wages. As competition becomes keener with increasing imports

within an industry, firms within that industry experience greater pressure to cut

costs, including costs associated with discrimination (Menon & Rodgers, 2009). Black

and Brainerd (2004) using the framework of Borjas and Ramey (1995) also explain

that an exogenous increase in foreign competition would reduce rents for firms and

this would equally reduce wages across the gender divide, however as males are

paid disproportionately higher relative to females, the female-male wage gap would

shrink as import competition intensified.

Contrary to Becker (1971); Menon and Rodgers (2009) show theoretically that

exposure to foreign competition in concentrated (less-competitive) sector of the do-

mestic economy would widen the wage gap between females and males as the wage

difference between concentrated and competitive is positively influenced by the ex-

ogenous increase in international trade. Their main argument is based on the mecha-

nism that discriminating firms may choose to cut costs when competition intensifies.

They explain that if firms in concentrated sectors discriminate against women, an

increase in foreign competition would reduce the rent of firm in concentrated sector

and in an attempt to leverage the firms would adopt several different combinations of

cost-saving strategies. Some of the cost-cutting strategies available to the firms may

include (but not limited) to reducing employment and paying lower wages. However,

these cost-cutting strategies may affect male and female workers differently.

Juhn et al. (2014) also show both theoretically and empirically another channel

through which trade may benefit women, technological upgrading. They explain

that since manufacturing involves physical effort, women will gain if increased com-

petition from trade leads to a reduction in the demand for physical labour due to

technological upgrading. This may not however be the case for Ethiopia, and any

downsizing of the labour force as a result of increasing foreign competition would

be more pronounced for female workers compared to their male counterparts due to

labour intensive methods of production and low technological adoption. The adverse

effect on the share of female employment may directly emanate from replacement
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of female workers with more physical (male) workers from industries negatively af-

fected by foreign competition. The substitution away of female workers would reduce

their demand and thereby reduce their wage rate.

This possibility that trade liberalization adversely affects women by widening the

employment and wage gaps was supported in Sauré and Zoabi (2014) both from

theoretical and empirical perspective. Although, their model applies specifically to

capital-abundant (developed) countries, we can extend similar argument to labour-

abundant country. Using both the physical strength requirement argument of Juhn et

al. (2014) that male sector needs more physical strength and Sauré and Zoabi’s (2014)

assumption of complementarity between capital and female labour, we can also in-

tuitively predict that trade liberalization may worsen gender gap between male and

female. Assuming similarly that female sector is more capital-intensive and male

sector is labour-intensive, then opening up to trade would similarly lead to expan-

sion of labour intensive (male-dominated sector) in labour-abundant countries and

contraction of the capital-intensive sector, as many developing countries have com-

parative advantage in labour-intensive sector. According to Sauré and Zoabi (2014),

this expansion of the male–dominant sector should trigger reallocation of female to

male sector. However, this reallocation may not happen because male-sector requires

physical brawl that naturally the females are assumed not to have. Sauré and Zoabi

(2014) actually highlight that the shrinking of the female sector would cause women

to rather move into home production. So, women cannot move to the male-intensive

sector as female and male labour are not perfect substitutes. Thus, the expansion of

male-intensive sector only creates more job opportunities for men, and this widens

the female-male employment gap in the case of developing countries.

Following these lines of theoretical arguments, we make three main hypotheses.

First, the increasing competition from China would have adverse differential effect

for female and male employment in the Ethiopian manufacturing sector, as well as

influence the employment gap between male and female workers. In that, the compet-

ing domestic manufacturing sectors facing intense competition from Chinese imports

would contract by reducing employment of women and men disproportionately. In

their bid to survive the intense competition and stay afloat, they are more likely to

substitute female labour with that of male especially in the case of production work-
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ers. Medical research has shown that in many cases males are more physical or

energetic than females (Troiano et al., 2008). Thus, the ratio of female-male employ-

ment would decline mainly because domestic firms that use more labour-intensive

production methods would maintain the more physical or energetic (male) labour at

the expense of female labour.

Our second hypothesis, similarly looks at the effect on wages. This is relevant

because the effect of import competition could also affect wages of male and female

differently. Black and Brainerd (2004) emphasize this heterogeneous effect on male

and female earnings in the US industries. Plausibly, a firm in the labour-intensive

sector facing intense competition could adopt the strategy of reducing female labour

by substituting female for male labour while at the same time reduce wages for the

existing male employees.

Our third hypothesis differentiate the effect of import competition on male and

female labour outcomes on the basis of the skill intensity of their jobs. The argument

that the effects of import competition are less favourable to women due to the need for

labour that embodies physical ability can be strengthened by studying the impact on

administrative skilled workers. Since the job characteristics of administrative (white-

collar) workers are less physical, it is plausible for one not to expect a similar effect as

in the case of production workers (blue-collar). Thus, the normal expectation is that

increasing competition at industry or firm level should equally affect both male and

female labour outcomes and that should not create any gender employment or wage

gap among administrative workers.

3 Data

We use two main datasets. The first is from the Ethiopia Large and Medium Manufac-

turing Firms Census collected annually by the Central Statistical Agency of Ethiopia

covering the years 1997-2010. The census covers the entire population of manufactur-

ing firms that use power driven machine and employed more than 10 people. The

most detailed industry classification level is at four digit level (ISIC Rev 3.1).

The census provides information, among other things, about the number of work-

ers and wages by gender and occupation. For each firm, the census provides infor-
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mation about the number of workers by occupation i.e. administrative, production

workers and other occupations such as seasonal and temporary and paid appren-

tices. This helps us to get total number of male and female Ethiopian workers for

each firm by occupation. For each occupation (administrative, production workers

and paid apprentices) and for each firm, the census provides the total amount of

wages paid for male Ethiopians, female Ethiopians and foreigners. This wage data

also includes commissions, bonuses, and professional and hardship allowances. The

total number of workers and wages by occupation and gender for each firm helps

us to calculate various outcome variables including; female and male wages, total

wage gap between male and female, female-male production wages and female-male

non-production wages.

In addition, the census provides much relevant information needed as controls,

such as the value and quantity of goods firms produce and sell in foreign mar-

kets, firm’s investment in capital and technology, size of the firm, type of owner-

ship (proprietorship, public listed company), nationality of owners, location of the

firms, exporting status and ownership of firms by gender. Furthermore, price defla-

tor extracted from the World Development Indicators databases was used to deflate

nominal variables such as wage, output, investment and cost expenditures. The final

dataset has a panel data structure. In the process of constructing our final sample,

we dropped firms that (1) employment is less than ten worker, (2) do not report one

of the required inputs for productivity estimation such as labor and capital stocks or

total sales

The second dataset we use is from the UN COMTRADE. Given that we are inter-

ested in investigating the impact of import competition from China, we source import

and export data from the United Nations COMTRADE database accessed through the

World Integrated Trade Solutions (WITS) website. The data is at the 4-digits inter-

national standard industrial classification (ISIC) level and spans the time period of

our study, which enables us to map out the effects at a disaggregated industrial level.

We employ this data in constructing our import penetration measure which is an

industry-time specific variable.

We compute the import penetration (IP) from China for a given industry as the

proportion of domestic demand for the output of that industry that is satisfied by

133



imports from China. This computation follows standard approach as in the trade

literature such as Acemoglu et al. (2016) and Autor, Dorn, and Hanson (2013). Fol-

lowing their approach, IP is computed as the ratio of the value of imports from China

to the value of Ethiopian apparent consumption as in (1) below.

IP_Chinajt =
Import_Chinajt

Total_Productionjt + Importsjt − Exportsjt

Apparent consumption is measured as domestic production and imports, less

exports. The IP index is therefore used as proxy to measure import competition as

done in Acemoglu et al. (2016) and Autor et al. (2013). The index therefore measures

the share of Chinese imports in total domestic consumption of Ethiopia. Where j

and t denote industry and time respectively. Total production at the industry level is

obtained by simply summing production data for firms in the same ISIC 4 category.4

Figure A1 (in the appendix) shows the evolution of the mean import penetration

from China to Ethiopia variable for the years 1996 to 2010. The figure shows that

the export surges of manufacturing products from China to Ethiopia as a ratio of

Ethiopian apparent consumption has increased consistently and exponentially over-

time on average across all industries. Chinese import penetration increased from less

than 15% in 1997 to over 40% in 2010. Emphasizing the importance of looking at

the analysis at a more disaggregated sector as indicated by Acemoglu et al. (2016),

the import penetration ratio significantly differs for different industries within the

manufacturing sector as shown in Figure A2. The figure shows that there exists sig-

nificant variation in different sectors. While there were sectors that faced keener and

increasing competition from China such as chemicals, rubber and plastics wood and

products of woods, basic and fabricated metals and apparel and textiles, there were

other sectors that faced no competition from China (e.g., food, tobacco, publishing

and printing) as the import penetration remain close to zero and constant over the

years.

4The production data is converted to USD using the official exchange rates between the US dollar
and Ethiopian birr. This is done because the trade data is available in USD. We use exchange rate data
from World Development Indicators.
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4 Empirical Strategy

To examine the impact of import competition on gendered outcome, we model gen-

dered labour market outcomes as functions of trade exposure at the industry level of

specific Ethiopian firms and also the firm specific characteristics. We use female and

male labour market participation (employment), their different compensations, and

employment and wage gaps as our main dependent variables. Our main covariate

of interest being the one year lag of the import penetration index which varies by 4-

digit ISIC industry level, over time.5 Since there are many other factors that account

for different variations in male to female composition within the firm, we control for

these other variables using an exhaustive set of firm specific characteristics captured

as Xijt. Our baseline model is;

Outcomeijt = βImport_Competitionjt−1 + αXijt + αi + αt + εijt

where subscripts i, j and t denote firm, industry and time respectively. Empirically,

this approach is feasible mainly because of the variation in the degree of manufactur-

ing import exposure from China both between industries and within industries over

time. This variation within our data set is not limited to different exposure to import

competition alone, but also extends to female and male participation in the various

industries. Table A1 in the appendix, for example shows the distribution of average

number of workers by both gender and occupation within the various industries.

The distribution shows for instance that the proportion of female in labour force was

more pronounced in sectors such as textile and apparel that demand less physical

efforts compared to other non-female friendly (physical) sectors such as metal and

machinery, furniture, etc.

Another dimension of the dynamics in the data set can also be observed from

the variation in the degree of gender segregation over time presented in Table A2

in the appendix. The table presents the Duncan Index of segregation across 2 digit

ISIC (Rev 3.1) industries (Duncan & Duncan, 1955). A value of 1 of the Duncan

index shows men and women are completely separated by sectors while a value of 0

shows no difference in the gender distribution. The Duncan Index is used to captured

the extent to which gender segregation is prevalent in the Ethiopian manufacturing

5We use the lag to allow for an adjustment period for the firm.

135



sector.

Overall, the index did not witness drastic changes within industries over time

but industries that had the relatively higher amount of segregation such as wood,

furniture, fabricated metal turn to be those that mainly employed men. This points

to the facts that, these industries are mainly male-dominated industries, while there

are no purely female industries. Increased import competition will turn to have little

gendered effects in these male industries, while the impact on the less segregated

industries may be more pronounced. Our identification strategy therefore hinges

on comparing how different industries that employ men and women in different

proportions react to different levels of import exposure from China.

Our main dependent variables include male and female employment and wages,

as well as female-male employment and wage gaps within different occupation (pro-

duction and administrative workers). We control for an exhaustive set of firm-specific

characteristics that can confound the effect of import competition. The firm specific

variables consist of the capital intensity, which is measured by dividing total assets

by the total labour force. In addition, we control for individual productivity (TFP)

of the firms using the widely-applied measure by Levinsohn and Petrin (2003) which

controls for simultaneity bias. Controlling for productivity of the firms is relevant

as increase in TFP can confound the effect of import competition as this can simi-

larly reduce employment. More importantly, since our main concern is the effect on

employment and wages for male and female, differences in their level of education

can affect any observable differences in their employment or wage differentials. For

instance, it could also be that the substitution of female for male labour is due to

differences in skill or educational level, such that competing firms decide to employ

more skilled (educated) production workers, and mostly men are educated in these

technical jobs than women, which is why they are substituted. Thus, we also con-

trol for the level of education which we construct by mapping the salary scale to

the Ethiopian level of education. Our education variable measures the proportion of

male or female within the total labour force of a firm that has at least college educa-

tion (< 15 years of education). The number of years of experience of operation also

matters for firm performance, so we include the age of the firm which is calculated

as the difference between the year of establishment and the year 2010.
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Apart from all these firm specific characteristics, we also control for international

trade participation of the firm, that is whether the firm exports or imports at time

t. We also control for the ownership structure of the firms by including dummy

variables that capture whether a firm is domestically or foreign own. Additionally,

an indicator variable taking the value 1, or otherwise zero was used to measure for

various forms of legal ownership consisting of whether a firm is privately or publicly

owned. To cater for the unobserved firm specific effects, we include firm fixed effects

(αi) and a full set of time dummies (αt) to control for global or external trends or

shocks that could possibly affect firm and industry alike. εijt is the error term.

5 Results and Discussion

5.1 Effect of Import Competition on Gendered Employment

Our baseline result is reported in Table 1. Columns (1), (2) and (3) estimate the effect

of import penetration on male, female and total employment respectively. In column

3, we find that in general import penetration has a negative and significant effect

on overall employment after controlling for productivity, capital intensity, education

level of the labour force, ownership and export/import status of the firms. On the

differential effect for male and female, our results show a contrasting effect of im-

port competition on employment by gender. Whereas import competition adversely

affects the employment of females by reducing their employment by 0.4 percentage

point when import competition increases by 1 percentage point, there is no statisti-

cally significant adverse effect on male employment. These results provide nuance

that import competition may create a gender wedge in terms of employment gap be-

tween male and female because female labour is more likely to be substituted with

that of male labour if firms want to cut labour costs due to intense low-wage com-

petition from China. Theoretical reasoning for such occurrence can be attributed to

the differences in physical nature of work which, makes employing men more at-

tractive for firms who need more physical labour o accomplish more physical tasks.

Increasing import competition faced by these firms would mean either exiting the

industry or adopting cost cutting strategies such as downsizing their labour force.

In an attempt to downside, the domestic firms would have a higher preference for
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male compared to female labour especially if the firms use more physical or labour-

intensive production methods. This results are consistent for the case of Ethiopia

as a developing country with most of its manufacturing firms preferring a labour-

intensive production methods, thus making physical strength a vital element in their

their labour force

By this reasoning, we expect these adverse effect of import competition to affect

female employed in production or blue-colour occupations more than female em-

ployed in administrative or white-colour sectors. Our results presented in Table 2

look at the heterogeneous effect of import competition on gender by two main occu-

pational groups. The results confirm the theoretical reasoning that the adverse effect

of competition from China would be more severe for female employed in production

sector compared to administrative sector. The results as captured in column (4) in-

dicate the negative and statistically significant effect for female production workers

while the effect on female administrative workers in columns (2) displays no statis-

tically significant despite having a negative impact. This points to the fact that, the

impact on female production workers drives the results we witnessed in Table 3. The

effect of -0.559 indicates ceteris paribus that, a percentage point increase in import

penetration from China results in 0.6 % point reduction in female production em-

ployment. These results from Ethiopia clearly contrast that of Mexico found by (Juhn

et al., 2014), where they showed a preference for female blue-collared workers due

to technological upgrading. Clearly, the opposite seem to be happening in Ethiopia

with competition from China.

In Tables 1 and Table 2, we look at the effects separately on both male and female,

however, that would not accurately measure whether there is significant employment

gap between males and females especially after controlling for the set of other fac-

tors that may create discrepancy relatively between female and male participation

rate in the labour market. Following the gender literature, we define the gender em-

ployment gap as the difference between the employment rates of men and women

of working age in manufacturing sector. Technically, the gender employment gap

measures the proportion by which male employment exceeds that of women by per-

centage point. Since, we computed the gap as female-to-male ratios, an increase in

the gap is favorable for females. Thus, our next results examine the impact on the
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Table 1: Import competition and employment (by gender)

Male Female Total

Import_Penetration_t-1 -0.186 -0.402** -0.247**

(0.126) (0.167) (0.125)

log(TFP) -0.0434*** -0.0403*** -0.0406***

(0.00888) (0.0110) (0.00874)

Capital_Intensity -0.0358*** -0.0376*** -0.0370***

(0.00488) (0.00572) (0.00477)

Skill_Intensity 0.000586 -0.00305 -0.00323

(0.0102) (0.0143) (0.0118)

Educated_Female -0.341* 0.807*** 0.0704

(0.180) (0.243) (0.171)

Educated_Male -0.0114 -0.544** -0.219**

(0.0557) (0.211) (0.101)

Age 0.0374** 0.0537** 0.0414**

(0.0180) (0.0223) (0.0182)

Export_Status 0.0891** 0.0778 0.0926**

(0.0409) (0.0486) (0.0380)

Import_Status 0.0658*** 0.0573** 0.0604***

(0.0184) (0.0239) (0.0183)

Foreign_Ownership 0.0508 0.0294 0.0573

(0.0401) (0.0532) (0.0415)

Ownership -0.0544** -0.117*** -0.0696***

(0.0252) (0.0295) (0.0246)

Constant 4.053*** 2.986*** 4.462***

(0.0911) (0.106) (0.0909)

Observations 8,386 8,368 8,386

R-squared 0.055 0.093 0.079

Number of firms 1,807 1,804 1,807

Firm fixed effects Yes Yes Yes

Time fixed effects Yes Yes Yes

Notes: The Table shows the marginal effects of import competition from China on female, male and
total employment within Ethiopian firms. Robust standard errors reported in parenthesis. ***; **, *
denote 1% 5% and 10% statistical significance levels respectively.
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Table 2: Import competition and employment (by occupation and gender)

Administrative Production

Male Female Male Female

Import_ Penetration_t-1 -0.185 -0.162 -0.146 -0.559***

(0.178) (0.163) (0.148) (0.210)

log(TFP) -0.0239** -0.0434*** -0.0491*** -0.0237*

(0.0109) (0.0115) (0.00998) (0.0132)

Capital_Intensity -0.0291*** -0.0251*** -0.0422*** -0.0492***

(0.00598) (0.00576) (0.00570) (0.00825)

Skill_Intensity 0.158*** 0.142*** -0.175*** -0.212***

(0.0232) (0.0201) (0.0317) (0.0602)

Educated_Female -0.375* 0.659*** -0.328 0.360

(0.208) (0.213) (0.214) (0.314)

Educated_Male 0.126 -0.177* -0.0481 -0.658**

(0.0770) (0.0940) (0.0659) (0.327)

Age 0.0456** 0.0536** 0.0475** 0.0617**

(0.0226) (0.0210) (0.0196) (0.0260)

Export_Status 0.0421 0.0712 0.0925** 0.0718

(0.0586) (0.0546) (0.0462) (0.0656)

Import_Status 0.0969*** 0.0589** 0.0567*** 0.0339

(0.0248) (0.0259) (0.0216) (0.0335)

Foreign_Ownership -0.0260 -0.0233 0.0689 0.0920

(0.0486) (0.0540) (0.0457) (0.0588)

Ownership -0.144*** -0.135*** -0.0166 -0.155***

(0.0345) (0.0348) (0.0277) (0.0411)

Constant 2.537*** 1.896*** 3.732*** 3.056***

(0.123) (0.119) (0.111) (0.154)

Observations 8,190 7,756 8,340 6,414

R-squared 0.136 0.148 0.180 0.181

Number of firms 1,781 1,677 1,801 1,490

Firm fixed effects Yes Yes Yes Yes

Time fixed effects Yes Yes Yes Yes

Notes: The Table shows the marginal effects of import competition from China on female and male
employment decomposed by occupational groups. Robust standard errors reported in parenthesis.
***; **, * denote 1% 5% and 10% statistical significance levels respectively.
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Table 3: Import competition and female-to-male employment gaps

Total Administrative Production

Import_Penetration_t-1 -0.282* -0.161 -0.365

(0.161) (0.181) (0.228)

log(TFP) 0.00502 -0.0173* 0.0184

(0.00834) (0.0103) (0.0121)

Capital_ Intensity -0.000452 0.00563 -0.00478

(0.00476) (0.00616) (0.00814)

Skill_ Intensity -0.00187 -0.00768 -0.0379**

(0.00898) (0.0104) (0.0166)

Educated_ Female 1.406*** 1.166*** 1.196***

(0.181) (0.221) (0.264)

Educated_ Male -0.846*** -0.452*** -1.151***

(0.0929) (0.101) (0.161)

Age 0.0130 0.00906 0.00771

(0.0170) (0.0198) (0.0239)

Export_ Status -0.0148 0.0539 -0.0944

(0.0363) (0.0481) (0.0632)

Import_ Status -0.0134 -0.0369 -0.0143

(0.0196) (0.0250) (0.0321)

Foreign_ Ownership -0.0312 0.000674 -0.0147

(0.0396) (0.0446) (0.0612)

Ownership -0.0582** -0.00136 -0.105**

(0.0228) (0.0270) (0.0431)

Constant -1.034*** -0.713*** -0.689***

(0.0823) (0.105) (0.133)

Observations 7,471 6,741 5,694

R-squared 0.064 0.026 0.048

Number of firms 1,727 1,575 1,421

Firm fixed effects Yes Yes Yes

Time fixed effects Yes Yes Yes

Notes: The Table shows the marginal effects of import competition from China on total, administrative
and production female-to- male employment gaps. Robust standard errors reported in parenthesis.
***; **, * denote 1% 5% and 10% statistical significance levels respectively.
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female-to-male employment gap within firms. The results are presented in Table 3,

where the three dependent variables look at the total gender employment gap, ad-

ministrative workers gender gap and production workers gender gap. As is apparent

from the signs, an increase in Chinese competition reduces the female-to-male total

employment gap, pointing at an unfavorable effect for women. However, the negative

effect is not strongly significant at conventional levels. Results from column (1) show

significance at 10%. Nonetheless, the results confirm that import penetration has an

economic significant effect on gender employment gap. This confirm that the adverse

effects of increased import openness are driven mainly by the impact on production

workers as pointed out before. Clearly, female production workers have borne the

unemployment adjustment cost following an increase in competition from China.

5.2 Effect of Import Competition on Gendered Wages

Next, we look at another mechanism which firms facing intense competition can use

to cope in the market, which is wage adjustments. As we did for employment, we

will present the results for total wages before examining the impact on the wage

gap. Although, Sauré and Zoabi (2014) highlight that there is a weak effect of trade

to wage adjustments, our results find some significant effects of trade on wages for

both male and females. The first two columns of Table 4 are of particular interest.

They point to the fact that even though total male employments are not adversely

affected in comparison to women, wages of men reduce in total following import

competition. Firms cope by cutting down on female employment and reducing male

wages. Looking at differential effect on gender wages on different occupations, we

find no particular effect as reported in Table 5. However, in Table 6, we do find that

import competition is favourable to women as gender-wage gap, as we see positive

change in the relative wage of female. Improvement in the wage gap for female is

not because women wages are increasing, but rather men’s wages are declining in the

face of increasing import competition thereby closing the gender gap. This is clearly

from the fact that, instead of keeping female production workers and paying them

less than their male counterparts, firms prefer to lay them off while keeping male

workers but pay them lower wages for men employed.
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Table 4: Import competition and wages (by gender)

Male Female Total

Import_Penetration_t-1 -0.187** 0.153 -0.0521

(0.0949) (0.114) (0.0854)

log(TFP) 0.0394*** 0.0270*** 0.0381***

(0.00703) (0.00848) (0.00620)

Capital_ Intensity 0.0173*** 0.0147*** 0.0174***

(0.00412) (0.00540) (0.00386)

Skill_ Intensity 0.00253 -0.0132 0.00153

(0.00672) (0.0101) (0.00641)

Educated_ Female 0.752*** 1.270*** 0.834***

(0.218) (0.215) (0.207)

Educated_ Male 0.707*** 0.575*** 0.702***

(0.260) (0.194) (0.256)

Age 0.00844 0.0237 0.0154

(0.0116) (0.0150) (0.0108)

Export_ Status -0.0205 0.0141 -0.00824

(0.0340) (0.0403) (0.0280)

Import_ Status 0.0480** 0.0496** 0.0495***

(0.0190) (0.0212) (0.0173)

Foreign_ Ownership -0.0322 0.0224 -0.0222

(0.0284) (0.0322) (0.0242)

Ownership -0.0328 -0.0565* -0.0316

(0.0237) (0.0289) (0.0219)

Constant 8.837*** 8.639*** 8.737***

(0.0753) (0.0920) (0.0679)

Observations 8,433 8,403 8,434

R-squared 0.186 0.119 0.215

Number of firms 1,814 1,807 1,814

Firm fixed effects Yes Yes Yes

Time fixed effects Yes Yes Yes

Notes: The Table shows the marginal effects of import competition from China on male, female and
total wages. Robust standard errors reported in parenthesis. ***; **, * denote 1% 5% and 10% statistical
significance levels respectively. 143



Table 5: Import competition and wages (by occupation and gender)

Administrative Production

Male Female Male Female

Import_Penetration_t-1 0.0590 -0.135 -0.0615 -0.212*

(0.149) (0.141) (0.151) (0.113)

log(TFP) 0.0158 0.0183* 0.0196 0.0346***

(0.0114) (0.0100) (0.0120) (0.00913)

Capital_ Intensity 0.0104 0.0176*** 0.0101 0.0190***

(0.00659) (0.00603) (0.00680) (0.00578)

Skill_ Intensity -0.0587*** -0.0450*** 0.0623*** 0.0547***

(0.0127) (0.0104) (0.0166) (0.0109)

Educated_ Female 1.625*** 0.798*** 0.850*** 0.771***

(0.227) (0.271) (0.293) (0.228)

Educated_ Male 0.368*** 0.613** 0.510* 0.667***

(0.127) (0.254) (0.261) (0.237)

Age -0.00316 0.00893 0.0243 0.00392

(0.0180) (0.0163) (0.0219) (0.0150)

Export_ Status 0.0296 0.0391 0.0178 -0.0534

(0.0606) (0.0560) (0.0559) (0.0439)

Import_ Status 0.0140 -0.00103 0.0624** 0.0789***

(0.0286) (0.0259) (0.0314) (0.0237)

Foreign_ Ownership 0.0685 0.0259 -0.0313 -0.0761*

(0.0420) (0.0439) (0.0478) (0.0408)

Ownership -0.0622* 0.0585* -0.0252 -0.0652**

(0.0367) (0.0320) (0.0422) (0.0325)

Constant 9.132*** 9.164*** 8.576*** 8.737***

(0.119) (0.102) (0.125) (0.0979)

Observations 7,720 8,164 6,351 8,322

R-squared 0.094 0.108 0.072 0.138

Number of firms 1,671 1,780 1,474 1,799

Firm fixed effects Yes Yes Yes Yes

Time fixed effects Yes Yes Yes Yes

Notes: The Table shows the marginal effects of import competition from China on male and female
wages by occupational groups. Robust standard errors reported in parenthesis. ***; **, * denote 1% 5%
and 10% statistical significance levels respectively.
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Table 6: Import competition and female-to-male wage gaps

Total Administrative Production

Import_ Penetration_t-1 0.327*** 0.197 0.221

(0.116) (0.159) (0.166)

log(TFP) -0.0123 -0.00336 -0.00641

(0.00865) (0.0108) (0.0128)

Capital_ Intensity -0.00434 -0.0102 -0.0103

(0.00540) (0.00721) (0.00722)

Skill_ Intensity -0.0145* -0.0154 0.00647

(0.00821) (0.00934) (0.00932)

Educated_ Female 0.528*** 0.695*** 0.115

(0.180) (0.255) (0.218)

Educated_ Male -0.124 -0.189 -0.00244

(0.0918) (0.142) (0.0785)

Age 0.0142 -0.00918 0.0288

(0.0138) (0.0165) (0.0277)

Export_ Status 0.0288 -0.0125 0.0422

(0.0422) (0.0649) (0.0621)

Import_ Status -0.00546 0.0122 -0.00598

(0.0198) (0.0270) (0.0324)

Foreign_ Ownership 0.0593 0.0399 0.0711

(0.0365) (0.0520) (0.0605)

Ownership -0.0286 -0.111*** 0.0488

(0.0276) (0.0376) (0.0489)

Constant -0.173* -0.0358 -0.250*

(0.0909) (0.113) (0.135)

Observations 8,352 7,519 6,299

R-squared 0.011 0.010 0.008

Number of firms 1,799 1,635 1,467

Firm fixed effects Yes Yes Yes

Time fixed effects Yes Yes Yes

Notes: The Table shows the marginal effects of import competition from China on total, administrative
and production female-to-male wage gaps. Robust standard errors reported in parenthesis. ***; **, *
denote 1% 5% and 10% statistical significance levels respectively.
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6 Conclusion

In this paper, we touch on two sensitive concerns that have all received global polit-

ical and economic attention in both developing and developed countries alike. First,

the issue of increasing gender differences in the labour market. This concern em-

phasizes that significant difference in wage and employment outcomes between male

and female still persists, even within similar skill intensity. Second, is the concern

of the influx of cheap imports from China and how this creates employment sag in

manufacturing sector. Given the increasing integration of African economies into the

global community, and the diverse consequences these patterns may have on different

groups of people within a country, we set-out to investigate the differential impact of

import competition from China on different gender and occupational groups within

Ethiopia’s manufacturing sector over the period 1997 to 2010.

Based on previously established conceptual frameworks, and detailed firm level

and trade data, sourced from appropriate sources, we employed panel fixed effects

estimates to test three hypothesis in our study. Our results show interesting findings

that import competition has differential effect on male and female labour market

outcomes. First of all, increased low wage competition from China seems to have

had an unfavourable impact on female manufacturing employment, specifically, the

employment of female production workers. There is however no significant impact

on total employment and male employment. We argue that unlike other parts of

the world where competition has led to technological upgrading by local firms and

hence an increase in the employment of female blue-collared workers, this has not

been the situation in Ethiopia. Female production workers seem to be replaced by

male production workers when there is stiffer low-waged competition, mainly due

to the labour intensive methods of production used by most manufacturing firms

in African economies. This is further backed by the fact that we do not observe any

impact on the employment of female administrative workers. This negative impact, is

reflected in the deterioration of the female-male employment gap, specifically among

production workers on average.

Aside from the adverse effect on female production workers, whose labour are

substituted for that of male workers, we also find a statistically significant reduction

in the wages of male workers, while there is positive impact on the gender wage-gap.
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Specifically, we observe that a percentage point increase in import penetration from

China, reduces the wages of male production workers by 24 percent.

The finding that female production workers are mainly displaced is important for

policy, given the interest in increasing female participation in the formal labour force

due to the various benefits that can be reaped both at the individual and family levels.
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Figure A1: Mean China import Penetration Trend (All Industries)

Data Source: Authors’ computation based on firm data from Ethiopia and UMCOMTRADE data
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Figure A2: China Import Penetration Trend (by Industries)

Data Source: Authors’ computation based on firm data from Ethiopia and UMCOMTRADE data
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Table A1: Average number of workers by gender and occupation

Administrative Workers Production Workers

ISIC2 Sector Female Workers Male Workers Proportion of Female Worker Male Workers Female Workers Male Workers Female Workers

15 Food 24.29 67.14 0.29 35.64 11.09 34.82 13.78

16 Tobacco 343.07 489.79 0.43 236.93 155.70 227.54 191.91

17 Textiles 139.60 138.04 0.58 61.09 23.09 90.39 122.27

18 Apparel 108.60 54.19 0.50 19.48 14.06 36.20 94.94

19 Tanning and dressing of leather 32.32 45.44 0.35 14.54 7.50 32.79 26.27

20 Wood and of products of wood 9.83 41.43 0.13 16.96 5.51 25.94 4.54

21 Paper and paper products 51.42 94.28 0.41 40.03 16.16 55.10 35.22

22 Publishing and printing 31.68 39.75 0.45 14.65 10.43 25.15 21.07

24 Chemicals 36.08 60.21 0.41 29.37 11.34 31.62 24.40

25 Rubber and plastics 40.23 66.13 0.34 19.92 9.40 45.66 30.88

26 Other non-metallic mineral 9.17 33.74 0.20 15.62 4.93 23.63 5.49

27 Basic metals 16.37 101.53 0.18 35.26 11.30 65.72 4.73

28 Fabricated metal 9.27 40.40 0.14 13.64 6.90 28.47 4.48

29 Machinery and equipment 4.40 21.08 0.15 5.05 2.27 16.04 2.16

30 Office, accounting and computing 9.00 53.00 0.15 38.00 9.00 - -

31 Electrical machinery and apparatus 7.28 29.44 0.16 7.19 3.76 22.64 3.53

34 motor vehicles, trailers and semi-trailers 18.05 94.89 0.16 33.74 13.80 60.22 3.18

36 Furniture 4.31 22.27 0.12 5.68 2.70 17.39 1.74

Notes: The Table shows the average number of workers across firms by gender and occupation at the 2 digit ISIC (Rev 3.1) level. It also presents the

proportion of women employed in the various sectors.
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Table A2: Degree of gender segmentation in Ethiopia manufacturing firms

ISIC2 Sector 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

15 Food 0.21 0.26 0.25 0.26 0.21 0.19 0.23 0.23 0.27 0.20 0.17 0.18 0.18 0.18

16 Tobacco 0.11 0.10 0.11 0.19 0.09 0.08 0.08 0.08 0.08 0.02 0.09 0.19 0.09 0.09

17 Textiles 0.06 0.05 0.02 0.06 0.08 0.10 0.09 0.06 0.08 0.10 0.06 0.07 0.18 0.08

18 Apparel 0.02 0.11 0.07 0.01 0.04 0.06 0.06 0.04 0.09 0.02 0.08 0.09 0.12 0.07

19 Tanning and dressing of leather 0.18 0.15 0.16 0.18 0.16 0.15 0.15 0.17 0.17 0.14 0.15 0.12 0.13 0.09

20 Wood and of products of wood 0.39 0.39 0.40 0.40 0.39 0.32 0.39 0.35 0.37 0.37 0.33 0.39 0.38 0.37

21 Paper and paper products 0.08 0.05 0.05 0.08 0.01 0.11 0.13 0.15 0.09 0.08 0.11 0.06 0.04 0.13

22 Publishing and printing 0.15 0.12 0.12 0.10 0.12 0.07 0.06 0.05 0.03 0.02 0.02 0.02 0.00 0.01

24 Chemicals 0.10 0.07 0.09 0.10 0.09 0.12 0.10 0.13 0.11 0.10 0.05 0.06 0.06 0.09

25 Rubber and plastics 0.19 0.23 0.22 0.23 0.20 0.18 0.20 0.20 0.20 0.15 0.16 0.14 0.12 0.10

26 Other non-metallic mineral 0.34 0.34 0.34 0.36 0.38 0.34 0.36 0.32 0.29 0.28 0.24 0.32 0.28 0.27

27 Basic metals 0.37 0.31 0.33 0.34 0.30 0.31 0.30 0.33 0.33 0.34 0.34 0.31 0.25 0.35

28 Fabricated metal 0.42 0.38 0.35 0.38 0.36 0.33 0.34 0.38 0.36 0.37 0.33 0.39 0.38 0.33

29 Machinery and equipment 0.38 0.35 0.40 0.41 0.36 0.37 0.40 0.36 0.38 0.29 0.37 0.37 0.36 0.17

30 Office, accounting and computing - - - - - - - - - 0.35 - - - -

31 Electrical machinery and apparatus 0.31 0.36 0.37 0.39 0.39 0.45 0.50 0.50 0.50 0.17 0.21 0.25 0.20 0.29

34 motor vehicles, trailers and semi-trailers 0.35 0.36 0.37 0.36 0.36 0.34 0.32 0.33 0.31 0.34 0.34 0.32 0.30 0.36

36 Furniture 0.39 0.39 0.39 0.37 0.36 0.37 0.38 0.38 0.37 0.39 0.33 0.40 0.38 0.37

Notes: The Table displays the degree of gender segregation across two digit sectors (ISIC Rev 3.1) in Ethiopia from 1997 to 2010. Segregation is measured
using the Duncan and Duncan (1995) index of degree of gender segmentation, which is calculated as;

D = 1
2

N
∑

i=1
fi − mi
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Chapter V

Labor Productivity Growth and Convergence across
Sectors: Evidence from Africa∗

Yohannes Ewunetie Ayele†

This paper examines the role of sectors on labor productivity levels, productivity

growth rates and convergence across 10 sectors in 9 African countries using data

from 1970-2010. Using the appropriate sectors specific PPP conversion rates, we

find evidence of convergence in labor productivity only for manufacturing sector.

However, we do not find evidence of convergence in the rest of the sectors. The

result is consistent whether we use β or σ convergence. In addition, there are

huge differences on the labor productivity levels across sectors and countries. If

we group all sectors in/into two subsistence sectors represented by the agricul-

ture sector and the capitalistic sector represented by non-agricultural sectors, the

enormous productivity gaps between the two sectors of the economy is clearly in

line with the spirit of W. Arthur Lewis’s Dual Economy Model.
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1 Introduction

The neoclassical growth models predict convergence to a common long-run growth

path independent of initial output levels and differences in microeconomic param-

eters which will generate stationary differences in per capita output (Bernard &

Durlauf, 1995). On the other hand, the new growth theory predicts that countries

with similar fundamentals like preferences, technology, institutions and economic

structures etc. should converge to common income levels. There are different empir-

ical evidences to support either theory at aggregate national level (Abramovitz, 1986;

Barro, 1991; Barro, Mankiw, & Sala-i Martin, 1992; Baumol, 1986; De Long, 1988; Ro-

drik, 2012; ?). However, the seminal work of Bernard and Jones (1996a) questioned

convergence analyses at aggregate level as it masks important variations in sectors’

productivity movements. Mechanisms behind convergence of productivity across

countries can never be established unless the developments of its lower level of ag-

gregation are well understood (Carree, Klomp, & Thurik, 2000). Therefore, examining

the process of productivity growth and convergence at sector level for less developed

countries is important to explain the large cross-country differences on the level of

income per capita across the world.1

This paper makes two contributions. First, it contributes to the empirical literature

on labor productivity levels, productivity growth rates and convergence at disaggre-

gated level for African countries. Although there is a large number of empirical

papers on convergence for developed countries2, the question of aggregate conver-

gence of labor productivity or Total Factor Productivity in Africa, specially at sectors

level remain largely unstudied. To our knowledge there is no systematic study that

investigated the question of productivity growth rates and convergence at disaggre-

gated sectors level in Africa. In addition to productivity convergence, we also test

whether the countries are becoming more similar in their output composition.

The second contribution of the paper is related to the sensitivity of convergence

analyses at sector levels to the use of either sectors’ specific purchasing power par-

1Researchers provide different theory and evidence on the slow economic growth in Sub-Saharan
Africa. For example, Sachs and Warner (1997) cited geographic factors such as lack of sea access,
tropical climate and poor economic policies; Easterly and Levine (1997) cited ethnic fragmentation
via policy outcomes; Temple (1998) on observable initial conditions such as social capital and ethnic
fragmentation can account for the main variation in developing country growth rates.

2Durlauf, Johnson, and Temple (2005)
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ity (PPP) or aggregate expenditure based PPP conversion factors. Using the OECD

countries, Bernard and Jones (1996a) found no or little convergence in the manu-

facturing sector while other sectors especially services showing strong evidences of

convergence. Sørensen (2001) argued that the Bernard and Jones (1996a) result of

no convergence in manufacturing sector does change when we use different base

years of PPP. Theoretically, Sørensen (2001) argues that the relative productivity lev-

els should be invariant to the base year chosen for making the conversion.3 Bernard

and Jones (2001) accepted the argument and recommended that future research need

to use conversion factors appropriate to each sector and that research relying on inter-

national comparison of sectors productivity should precede with caution until these

conversion factors are available. Now we have sector specific PPP conversion factors

in Africa that allow us to check the sensitivity of the analysis of convergence at sector

level for the use of sector specific and aggregate expenditure based PPP conversion

factors.

The focus of our analysis is on 10 sectors across selected 9 Sub-Sahara Africa

countries.4 We investigate productivity levels, productivity growth rates and con-

vergence in labor productivity across sectors and countries. The availability of data

at disaggregated levels allow us to exploit productivity variations across sectors and

countries. We use the two main approaches to test for convergence: β -convergence

and σ -convergence. We use value added per worker as a measure of labor produc-

tivity. 5 By the use of sector specific PPP conversion factors, we reduce problems

associated with the use of aggregate expenditures based conversion factors for sector

level analyses.

The main findings of the study are the following. First, we find evidence of con-

vergence in labor productivity only for the manufacturing sector with over 1.6 percent

per year speed of convergence. However, we failed to find evidence of convergence in

the rest of the sectors including the total industry over the study period. These results

are consistent whether we use β or σ convergence. However, convergence regression

3Bernard and Jones (1996a) and Bernard and Jones (1996b) used expenditure based aggregate PPP
conversion factors to make productivity comparison at sectoral level across OECD countries.

4The choice of countries is based on data availability, and the countries include Botswana, Ethiopia,
Ghana, Mauritius, Malawi, Nigeria, Senegal, Tanzania, and South Africa

5Unlike Total Factor Productivity (TFP), the use of value added per worker (labor productivity
confounds the changes in technology and factor accumulations. However, as we do not have data on
capital stocks at sector level, we cannot use TFP, thus we rely on labor productivity.
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for output composition result analyses shows that the countries are becoming more

similar in their output composition. The result we find show how aggregate con-

vergence analysis masks important variations across sectors between countries and

within countries. Although the neoclassical economic growth model predicts aggre-

gate output or productivity convergence by emphasizing on the significant role of

capital accumulation, productivity convergence at the disaggregated (sectors) level

could display different characteristics, as we find. International trade can play a

role for convergence. It is possible productivity divergence across sectors because of

international trade, and because of specialization while aggregate productivity con-

vergence is happening across countries. For example, an increase in international

trade flow especially in a particular sector increases the knowledge flow from techno-

logically advanced countries, and this may also lead to sectoral convergence. Among

all sectors, manufacturing is the one expected to be affected with mechanism, consis-

tent with our finding. In addition, an increase in international trade can also increase

competition within sector in a given country and may lead to specialization. This

specialization may increase aggregate productivity convergence if the sector is a high

value added sector and its contribution to the national economy is high, but at the

same time, it may lead to sectoral productivity divergence.6

In addition, instead of using sector specific PPP conversion factors we use different

years aggregate expenditure based PPP conversion factors to check whether those

results change. Regardless of the chosen base year, the convergence result shows

that there is no evidence of convergence in all but in the manufacturing sector. This

implies that the use of aggregate expenditure based PPP provides similar results with

the use of sector specific PPP. The convergence regression result is robust whether

we use sector specific PPP or aggregate PPP conversion factors. Finally, we find

enormous labor productivity differences across sectors within a country and across

countries. If we group all sectors in/into two subsistence sectors represented by the

agriculture sector and the capitalistic sector represented by non-agricultural sectors,

the enormous productivity gaps between the two sectors of the economy is clearly in

6If countries specializes in sectors with competitive advantages or in sectors facing competition
or with increased in international trade, and if the competitive advantages of the sectors are different
across countries, this may lead to aggregate convergence but divergence across sectors. Especially if
the competitive advantaged sectors are with high value added sector, and if the output share of this
sector is high or increasing overtime
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line with the spirit of Lewis (1958) Dual Sector Model. 7

This study is related to various strands of literature related with convergence anal-

yses at sectors’ level (Carree et al., 2000; Cohen & Soto, 2007; Gouyette & Perelman,

1997; Inklaar & Timmer, 2009; Jorgenson & Vu, 2005; O’Mahony & Timmer, 2009;

Sondermann, 2014; Sørensen & Schjerning, 2008; ?). Sondermann (2014) looked at

productivity convergence among Euro area countries using aggregate PPP and finds

no convergence on the aggregate level while selected service sectors and manufactur-

ing sub-industries indicate evidence of convergence. Margaritis, Färe, and Grosskopf

(2007) studied trends in labor productivity and its underlying determinants in a panel

of OECD countries from 1979 to 2002. In addition, this paper is also related with

convergence analyses in Africa. McCoskey (2002) investigated the convergence of

incomes and standards of living within Africa; Lusigi, Piesse, and Thirtle (1998) in-

vestigated convergence in per capita incomes and total factor productivity (TFP) for

agriculture in the African continent; Khan (2014) studied conditional β convergence

and its sources for 32 African countries from 1960-2008. Our paper is closely related

with Bernard and Jones (1996a, 1996b, 1996c). They looked at convergence analyses

at sector level.

The rest of the paper is structured as follow. In section 2 we examine the cross-

country productivity analyses. It covers data description, and a comparison of the

productivity growth rates across sectors and countries. In section 4 we introduce the

model of convergence. Section 5 presents results. Section 6 concludes.

2 Data

We use data from Groningen Africa Sector Database (ASD). The Africa Sector Database

provides a long-run internationally comparable dataset for selected Sub-Saharan coun-

tries.8The lists of countries are Botswana, Ethiopia, Ghana, Mauritius, Malawi, Nige-

ria, Tanzania, and South Africa. The time period covers from 1970-2010. The main

7

8Diao, McMillan, and Rodrik (2017) raised question about the quality of the data as national
statistical agencies in Africa has been poor. However, they provided a different way to cross-check
the quality of these data. First, by using the DHS data, they find consistency across the two datasets
(Africa Sector Database and DHS data) when they construct changes in employment shares. Second,
the countries included in the Groningen Africa Sector Database are those African countries with the
strongest national statistical offices.
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analysis is based on 10 sectoral data. The sectors in ISIC Rev. 3.1 classifications are:

Agriculture, hunting, forestry and fishing (AtB); Mining and quarrying(C); Manufac-

turing(D); Electricity, gas and water supply(E); Construction(F); Wholesale and retail

trade, hotels and restaurants(G+H); Transport, storage, and communication(I); Fi-

nance, insurance, real estate and business services(J+K); Government services(L,M,N);

and Community, social and personal services(O,P).9 Africa Sectoral Database in-

cludes annual data on gross value added (at nominal, real, and sector specific in-

ternational PPP data) and on total persons employed.

All monetary variables are collected in local currency units which are specific to

the country and year. As there are different countries and years in our cross-country

regression, all data must be transformed to a common currency-constant year. To

do this, first using the official exchange rate, all monetary variables are exchanged.

Value added is then converted in to a single currency unit and for that purpose we

use 2005 sectoral level PPP conversion factor.

The main analysis of the study is based on labor productivity. We construct labor

productivity in the usual way as the ratio of value added to workers i.e. value added

per worker. The main part of the study is based on value added per worker.10 The

summary and characteristics of the data is discussed in the next subsection.

3 Cross-Country Productivity

3.1 Productivity Levels across Sectors

Labor productivity in levels as measured by value added per worker at the beginning

and end of the study period is summarized in Table 1. The table shows substan-

tial variations of productivity across sectors. In 1970, the most productive sector at

$215,258 is the business services sector followed by mining sector at $59,809 while

agriculture is the least productive sector at $682 per worker. After four decades in

2010, the ranking of the productivity of sectors is not fundamentally different from

9Groningen Africa Sector Database (ASD) reports for 11 sectors. However, the Dwelling sector has
many missing values. As a result, we dropped the sector altogether.

10 Ideally, we want to use the number of hours worked in a sector instead of using the number of
workers employed in a sectors, as the number of work hours could differ across countries. However,
Duarte and Restuccia (2010) show that in a sample of 29 developed and developing countries the
correlation between hours worked and employment shares is close to one.
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1970. Still, agriculture is the least productive sector with $1661 per worker while

the most productive sectors are business services, mining and utilities respectively.

Manufacturing sector is neither the most productive sector in 1970 being 8th produc-

tive sector with $5636 per worker nor end of the period in 2010 being 7th productive

sector with $8693 per worker. Another surprising observation is labor productivity

levels in business services and trade services in 2010 is lower than 1977. The total

industry labor productivity increases from $ 4604 per worker to $ 9941 per worker

between 1970-2010.

Another observation from the table is the huge productivity differences among

sectors. The productivity of the manufacturing sector, business services and con-

struction sector is 8.2, 315 and 33 times higher than productivity of agriculture sector

respectively. If we group the whole sectors in to two as subsistence sector represented

by agriculture and the capitalistic sector represented by non-agricultural sectors, the

enormous productivity gaps between the two sectors of the economy is clearly in

line with spirit of Lewis (1958) Dual Economy Model. Like the Dual Sector Model

arguments the subsistence agricultural sector is typically characterized by low pro-

ductivity and an abundance of labor. McMillan, Rodrik, Verduzco-Gallo, et al. (2014)

argued that the huge productivity gap in the subsistence sector and the capitalist

sector coupled with the low level of industrialization in the continent, leaves a huge

potential for growth through structural change. Alternatively, as the results in 3

and 4 show, it can also be interpreted in the classical theory of rural-urban migra-

tion model of Harris and Todaro (1970). As table 3 shows the employment share in

the manufacturing share changes very little from 7% to 8.4% from 1970-2010 while

services (business, government, personal, trade and transport service) employment

share increased from 23% to more than 40% in the same period. This rapid growth

of employment in the service sector is one of the indicator that agriculture is releases

labor while at the same time the industrial sector absorbing capacity changes very lit-

tle as shown by change in employment and output share. Table 4 shows the average

labor productivity growth rates over the same period for services sectors, especially

for business services ,and transport services is negative, implying there is an increase

employment in informal urban sector. As per the argument of the Harris-Todaro

model, since all migrants from the rural cannot find job in the formal urban sectors,
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Table 1: Productivity levels and coefficient of variations, by sectors

Sectors Labor productivity levels Coefficient of variation

1970 2010 1970 2010

Agriculture 682.12 1661.12 56.34 119.5

Business services 215258 111347 102.93 62.71

Construction 22312.3 23607 98.3 151.25

Government services 13140 14740.8 102.94 63.18

Manufacturing 5636.35 8693.35 90.54 112.82

Mining 59809.5 88191.7 169.73 184.75

Personal services 3103.4 16156.8 78.93 182.89

Trade services 9119.02 6335.88 99.92 107.78

Transport services 6910.96 14930.6 76.32 74.97

Utilities 12115 47266.9 77.47 119.04

Total Economy 4604.7 9941.46 103.62 104.66

Notes:Labor productivity levels across sectors are calculated simply by dividing value added
to employees and by averaging across countries. We reported only the beginning and end of
the study period.

they turn to urban informal sectors, with low productivity growth.

In Africa, agriculture is still in the main industry that employs 65 percent of the

labor force. However, it is characterized by low productivity. For example, World

Bank (2007) reported that an average Sub-Sahara African farmer produces less than

half of what an Indian farmer produces, less than a fourth of a Chinese farmers

production, and less than a fifth of an American farmer’s output. In a recent article,

Rodrik (2016) discussed that one options to generate sustained and rapid growth

in Africa could be agriculture transformation; though he said the main argument

against this scenario is that it is difficult to identify historical examples of countries

that have pulled such a strategy off.11

Table 1 also shows the coefficient of variations across sectors at the beginning and

11However, Denmark can be taken as historical example that becomes successful in agriculture led
development. It is only recently in 1950’s that the manufacturing workforce overtook the agricultural
workforce, see http://www.helsinki.fi/iehc2006/papers2/Henriksen.pdf
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end of the study periods. Comparisons of coefficient of variations show us how la-

bor productivity is evolving overtime for the given sector. While the coefficient of

variations decreases for mainly service related sectors such as business services, gov-

ernment services and trade services, it increases for the rest of the sectors. The big

variations can be seen in the Mining sector with the beginning and end of the period

coefficient of variations at 169.73 and 184.75 respectively. The least coefficient of vari-

ation of productivity levels at the beginning of the period is observed in agriculture

Sector with 56.34.

3.2 Productivity Levels across Sectors within a Country

Table 2 reports how productivity levels vary over time across sectors within and be-

tween countries. Compared with the 1970 productivity levels, the agriculture sector

productivity levels decreased only in two countries: Ethiopia and Senegal. In the

manufacturing sector, we see a decrease in productivity in Ethiopia, Ghana, Senegal,

and Tanzania. Despite the expectation of an increase in productivity in government

services because of modern technologies, we see a decrease in Malawi, Senegal, Tan-

zania and South Africa. In 1970, the highest productivity levels per worker in the

manufacturing sector is from South Africa followed by Botswana while the lowest is

observed in Nigeria followed by Ethiopia. In 2010, South Africa is still in the top in

the manufacturing sector while while the lowest is registered in Ethiopia. For agri-

culture sector, the highest labor productivity is in South Africa and the lowest is in

Malawi in both 1970 and 2010.

It is surprising how big the productivity levels gap is between the top and the

lowest productivity countries for a given sector. For example, in the manufactur-

ing sector in 1970 the most productive country South Africa is near 80 times more

productive than that of the lowest productive country Nigeria. Over time, the gap

decreased and in and in 2010, South Africa, as the most productive country, is near

40 times of the lowest productive Ethiopia. In agriculture sector, South Africa la-

bor productivity level in 1970 is 8.5 times of Malawi and in 2010 it is 13.1 times of

Malawi. We can see similar large gaps across countries within most sectors. Table A.1

in the appendix shows the productivity gaps between manufacturing vs agriculture

sector and the most productive vs the lowest productive sectors for each country. In
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the manufacturing-agriculture productivity gap was highest in Botswana where the

manufacturing sector is 14 and 18 times more productive than the agriculture sector

in 1970 and 2010 respectively. It is only in Nigeria where the manufacturing sector is

less productive than the agricultural sector. The gap between the highest and lowest

productive sector within country is very large. In Malawi, for example, labor produc-

tivity in business services is 1115 times larger than that in agriculture in 1970. The

lowest gap in highest-lowest productive sector in 2010 is in Mauritius and the highest

is in Tanzania.

The employment and output shares across sectors in 1970 and 2010 is shown in

Table 3. The employment share of the agriculture sector decreased from 69% in 1970

to 47.4% in 2010. However, in terms of output share, the average contribution is only

14.48% in 1970 and 9.32% in 2010. Overall, the share of employment increases for all

but agriculture and Mining sectors. The share of the manufacturing sector both in

terms of output contribution and employment share remains similar across the four

decades.12 The share of manufacturing sector in the output share decreased by 0.06%

compared with its 1970 levels.13

3.3 Productivity Growth Rates

Table 4 summarizes the average sectoral productivity growth rates from 1970-2010

for each country and sector. In order to minimize the problems associated with mea-

surement error and business cycles, the average growth rates for labor productivity is

calculated by regressing labor productivity on trend and constant. Then, we take the

linear trend coefficients as average growth rates of labor productivity from 1970-2010.

Across sectors, the highest labor productivity growth rates are observed in the per-

sonal services and utility sectors while the lowest and negative average growth rates

is observed in business services and transport services. The average agricultural

sector labor productivity growth rate from 1970-2010 is 0.9 percent and for manufac-

turing it is 0.5 percent. This is a very low productivity growth rate. Figure A.3 in

the appendix shows the labor productivity levels by sector. The figures shows the

substantial heterogeneity of productivity performances across sectors.

12For the development of employment and output shares for agriculture and manufacturing sectors
for the whole period is shown in Figure A.2 and A.3.

13The gender composition in the employment across sector is shown in appendix Table A.2
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Table 2: Labor productivity levels across sectors and countries

Country Year AGR BUS CON GOS MAN MIN PES TRS TNS UTI TOT

Botswana 1970 602.9 44660 75864 9813 8384 25924 2048 31125 3539 10193 3516

2010 1219 103968 117645 24807 21905 179960 93888 18799 26562 43505 24762

Ethiopia 1970 394.4 56711 24395 5458 1091 9280 2042 3130 4326 21818 1228

2010 352 70628 5890 18791 662 743 2936 1629 10807 23534 1608

Ghana 1970 746.4 626266 22517 5425 3311 10414 3266 1753 6046 6609 3760

2010 976 146671 18662 12576 2090 6127 6212 1250 11188 23451 4472

Mauritius 1970 715.5 102768 6967 9554 5478 125073 804 10170 5740 10030 5822

2010 6238 34769 20776 26138 13819 25258 15216 13726 26976 75935 21699

Malawi 1970 151 168392 7658 7895 1836 3482 8072 4779 2578 1894 926

2010 276 88209 4602 2666 1840 23089 7811 1145 2613 4314.4 1421

Nigeria 1970 613 69870 8568 1258 211 311695 1098 1170 1561 1642 2945

2010 888 41005 9110 2610 2593 49708 2255 3262 2048 2176 4799

Senegal 1970 1264 568808 8873 26235 7799 19899 2991 9697 16857 22069 5268

2010 799 220273 7521 14836 3220 10612 2443 2152 12132 177481 3742

Tanzania 1970 366 151184 31795 8504 5748 11994 1485 8642 7152 7305 1496

2010 591 219386 14271 6506 5141 13578 1793 2124 8958 3312 2388

South Africa 1970 1284 148660 14169 44115 16866 20521 6120 11601 14395 27470 16477

2010 3608 77215 13982 23734 26967 37273 12854 12932 33088 71688 24578

Notes: AGR-agriculture, BUS-business services, CON-construction, GOS-government services, MAN-manufacturing, MIN-mining, PES-
personal services,TNS-trading services, TRS-transport services, UTI-utilities, TOT-total industry. Labor productivity is calculated as value
added per worker for every year. However, we reported only for the 1970 and 2010.
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Table 3: Employment and output share across sectors in 1970 and 2010

Sectors Employment share Output share

1970 2010 1970 2010

Agriculture 69.01 47.39 14.48 9.38

Business services 0.66 3.87 19.8 32.5

Construction 2.52 4.14 11.7 9.53

Government services 4.77 9.03 13.92 17.01

Manufacturing 6.95 8.41 6.82 6.76

Mining 1.31 0.68 6.16 4.54

Personal services 5.09 4.97 3.88 6.04

Trade services 7.22 17.65 9.94 11.2

Transport services 2.08 3.41 3.25 5.98

Utilities 0.4 0.45 0.92 1.57

Notes: Numbers are calculated as the average share of the sector in the total employment
and value added across countries.
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Table 4: Labor productivity growth rates by sector and country 1970-2010

Country AGR BUS CON GOS MAN MIN PES TRS TNS UTI TOT

Botswana 0.004 0.013 -0.007 0.026 -0.005 0.061 0.109 -0.015 0.052 0.047 0.043

Ethiopia -0.011 0 -0.04 0.036 -0.017 -0.055 0.014 -0.015 0.024 0.002 0

Ghana 0.009 -0.038 -0.014 0.024 -0.001 -0.023 0.02 0.002 0.018 0.033 0.008

Mauritius 0.035 -0.018 0.032 0.01 0.025 -0.052 0.075 0.008 0.04 0.069 0.029

Malawi 0.011 -0.03 -0.015 -0.034 0.002 0.044 0.002 -0.047 -0.001 0.022 0.002

Nigeria 0.011 -0.033 -0.002 0.001 0.064 0.01 0.013 0.023 -0.001 0.006 0.008

Senegal -0.013 -0.024 -0.004 -0.015 -0.022 -0.015 -0.006 -0.038 -0.009 0.049 -0.009

Tanzania 0.013 0.013 -0.017 -0.016 -0.008 0.029 -0.003 -0.028 -0.001 -0.027 0.008

South Africa 0.02 -0.026 -0.013 -0.022 0.006 0.016 0.015 -0.007 0.015 0.024 0.004

Average 0.009 -0.016 -0.009 0.001 0.005 0.002 0.027 -0.013 0.015 0.025 0.01

Notes: The productivity growth rate for each sector from 1970-2010 is calculated by regressing the log(Y/L)(labor productivity) on constant
and the linear trend. We take the coefficient on a time trend as productivity growth rate. Construction, GOS-government services, MAN-
manufacturing, MIN-mining, PES-Personal Services, TRS-Transport Services, UTI-utilities, TOT-Total Industry
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4 Model of Productivity Convergence

The basic model of convergence is adopted from (Bernard & Jones, 1996a, 1996b,

1996c). In the model catch up is based on the difference in the relative labor produc-

tivity of countries or sectors and its own lagged productivity. For example, if we use

labor productivity, then lagged gaps in labor productivity determine the degree of

catch up. In other words, we are assuming labor productivity is evolving as follow:

lnyijt = γij + λlnθijt + lnyijt−1 + lnεijt (1)

with γij being the asymptotic rate of growth of sector j in country i, λ parametrizing

the speed of catch-up denoted by θijt, an industry and country specific productivity

shock is represented by εijt. We allow the catch up variables, θijt, to be a function of

the productivity differential between sector j in country i from country 1, the most

productive country

lnθijt = −lnŷijt−1 (2)

where a hat indicates a ratio of a variable in country i to the same variable in country

1. This formulation of output leads to a natural path of productivity

ln ˆyijt = γij − γi1 − (1 − λ)lnŷijt−1 + ln ˆεijt (3)

In their framework, values of λ >0 provide an impetus for catch up. Countries will

exhibit tendency convergence only if λ >0 and γi=γ1. If λ, productivity levels will

grow at different rate permanently and show no tendency to converge asymptotically.

We can rewrite the difference equation (3) can be rewritten as follow.

ḡi = − (1 − (1 − λ)T

T
lnŷi0 +

1
T

T

∑
j=1

(1 − λ)T−j(γi − γ1 + lnε̂ij) (4)

where ḡi denotes the average growth rate relative to country 1 between time 0 and

time T, λ parameterizing the speed of catch-up as defined in equation 1, while γij is

the asymptotic rate of growth of sector j in country i. This is the familiar regression of

long-run average growth rates (ḡi) on the initial level (lnŷi0), and − (1−(1−λ)T

T represent

β, where catch up is denoted by a negative coefficient on the level (β).
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5 Result and Discussion

In this section we present the result of convergence regressions from a cross-sectional

analysis. In the cross-sectional analysis of convergence, there are two definitions of

convergence: β convergence and σ convergence. We say β convergence is occurring

for a given selection of countries or sectors if there is a tendency for the lower produc-

tive country or sector to subsequently have faster growth rate of labor productivity

than the higher productive country or sector (Durlauf et al., 2005). And we say σ

convergence is occurring, for the given measure of dispersion in a given list of coun-

tries or sectors, if this measure of dispersion applied to labor productivity measure

across the countries declines systematically over time. In other words, we say there

is σ divergence if the dispersion measure increases systematically over time. The σ-

convergence focus less on the persistence of initial conditions and instead on whether

the cross-section dispersion of incomes is decreasing across time (Durlauf et al., 2005)

The analysis of β-convergence is based on estimating equation (4). For each sector

we estimate the growth rates of labor productivity on its initial levels and a constant.

β-convergence is defined as β < 0. The result of the cross-section convergence re-

gressions of long-run labor productivity growth on log labor productivity levels is

reported in Table 5. We have also reported the implied speed of convergence. The

implied speed of convergence is calculated from equation 4. Note that the growth

rates of labor productivity from 1970-2010 is calculated by regressing log productiv-

ity on linear time trends and constant and we take the coefficient of linear trend as

the average growth rate of labor productivity from 1970-2010.

The result of β convergence on labor productivity shows that there is a significant

and negative estimate of β only in manufacturing sector. The implication is catch

or convergence is happening only in the one sector-manufacturing. However, the

convergence rate is low with 1.6 percent per year. This regression shows differences

in initial labor productivity levels accounts 36 percent of the variations in the total

cross- country growth rate in manufacturing sectors. However, for the rest of the

sectors we found negative coefficients but insignificant. We do not find evidence of

convergence in the rest of the sectors including the total industry.

In order to understand the convergence more clearly, we also discuss σ conver-

gence i.e. the cross-section dispersion of productivity in growth rates over time. We
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say that σ convergence is occurring for the given measure of dispersion in a given

list of countries or sectors if this measure of dispersion declines systematically over

time. In other words, we say there is σ divergence if the dispersion measure increases

systematically over time. As a measure of dispersion for σ convergence we use the

standard deviation of labor productivity measures across countries in a given year.

Graphically, we indicate σ convergence as a declining standard deviation of the

productivity measure over time reflecting the fact that sectors’ productivity disper-

sion is getting closer over time. Figure 1 draws sectoral standard deviations of log

labor productivity over time. The graphs show the declining of the the standard

deviation of labor productivity over time in manufacturing and business services

especially until the beginning of 21st century. In contrast, the agriculture sector, per-

sonal services and utility sector shows an increase in standard deviation over time.

For construction, government and transport services sectors we find an inverted U

shape that the standard deviation first decreases and it increases later. The σ con-

vergence shows that except the small increase after 2005 the manufacturing sector

shows evidence of convergence consistent with regression of β regression. The only

difference between σ and β convergence analyses appears in business services where

the β regression shows absence of convergence while σ convergence appears to show

evidence of convergence.

In addition to productivity convergence, we test whether the countries are be-

coming more similar in their output composition. The β convergence regression for

output composition results is reported in Table 6. We find convergence in business

services, construction, government services, manufacturing and trade services. Other

sectors have negative but insignificant coefficients. We also report the σ convergence

analyses in Figure 2. Similarly, we use the standard deviation of each sector output

share in the total value added as a measure of dispersion. In line with the β con-

vergence regression for output composition result, the figure shows the narrowing of

the differences of output shares across business services, government services, con-

structions, manufacturing and other sectors. Both convergence analyses shows that

convergence regression for output composition show that the countries are becoming

more similar in their output composition.
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Table 5: Convergence regression for labor productivity

Sectors β Cons λ R2

Agriculture -0.0002 0.0103 0.0002 0.0001

[0.0083] [0.0532]

Business services -0.0117 0.1229 0.0157 0.3019

[0.0067] [0.0800]

Construction -0.0101 0.0893 0.0129 0.1871

[0.0080] [0.0776]

Government services -0.0091 0.0839 0.0113 0.1435

[0.0084] [0.0769]

Manufacturing -0.012*** 0.1014 0.0162 0.3625

[0.0060] [0.0489]

Mining -0.0058 0.0599 0.0066 0.0389

[0.0109] [0.1107]

Personal services -0.0193 0.177 0.0363 0.141

[0.0180] [0.1409]

Trade services -0.0087 0.0627 0.0106 0.1642

[0.0075] [0.0652]

Transport services -0.0035 0.0453 0.0038 0.0166

[0.0101] [0.0873]

Utilities 0.0064 -0.0329 -0.0057 0.0516

[0.0104] [0.0948]

Total Industry 0.0025 -0.0099 -0.0024 0.0203

[0.0066 [0.0537]

Notes:The coefficients are estimated with

∆ln(
Y
L
)i = α + βln(

Y
L
)1970

i

the speed of convergence is calculated as follow by simple rearrangement of

β = − (1 − (1 − λ)T

T
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Figure 1: Standard deviation of Log of labor productivity, by sectors
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Table 6: Sector output composition convergence

Sector β cons R2

Agriculture 0.003 -0.0072 0.0119

[0.0103] [0.0231]

Business services -0.0149*** -0.0124 0.731

[0.0034] [0.0070]

Construction -0.0128 *** -0.0358 0.4496

[0.0054] [0.0143]

Government services -0.0111*** -0.0181 0.4018

[0.0051] [0.0126]

Manufacturing -0.0072*** -0.0205 0.496

[0.0027] [0.0084]

Mining -0.0083 -0.0327 0.2979

[0.0048] [0.0204]

Personal services -0.0066 -0.0056 0.1482

[0.0060] [0.0222]

Trade services -0.0129*** -0.0271 0.4286

[0.0056] [0.0134]

Transport services -0.0078 -0.0125 0.3145

[0.0044] [0.0167]

Utilities -0.0019 0.0076 0.3049

[0.0011] [0.0057]

Notes: The coefficients are estimated with

∆ln(
Ys

Yt
) = σ + βln(

Ys

Yt
)1970

where ln(Ys
Yt ) is the share of sector s value added in the total value added of the economy

(Yt). the speed of convergence is calculated as follow by simple rearrangement of

β = − (1 − (1 − λ)T

T
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Figure 2: Standard deviation of Log of the share of sector value added in the total
value added of the economy (Yt), By Sectors
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5.1 Results for Aggregate PPP

The result of both β and σ convergence analyses shows that we do not find evidence

of convergence for all sectors but in manufacturing. Sørensen (2001) questions the

Bernard and Jones (1996a) finding of a lack of convergence in the manufacturing

sector on the ground that as we change the base year the result of no convergence

does not hold. He questioned the practice of using expenditure based aggregate pur-

chasing power parity conversion factors to make income or productivity comparison

across countries at sectoral level. In their replay, Bernard and Jones (2001) accepted

the argument and recommended that future research is needed to construct con-

version factors appropriate to each sector and that research relying on international

comparison of sectoral productivity and income should proceed with caution until

these conversion factors are available. The other thing that Bernard and Jones (2001)

noted in their replay is that the way in which the consistency check of using aggre-

gate PPP conversion factors fails for manufacturing is that productivity comparisons

made using the early base years suggest no evidence of convergence whereas com-

parisons made using later base years suggest convergence. Simply, the later the base

year, the stronger the evidence of convergence in the manufacturing sector.

The main analysis of this study is conducted based on sectoral level PPP conver-

sion factors which can avoid the main criticism of the paper. Now we can compare

how the convergence results fare if we use aggregate purchasing power parity conver-

sion factors. We have used 1995, 1998, 2000, 2005, 2007, and 2010 years of aggregate

PPP conversion factors and rerun the basic regression of convergence.

Table 9 shows results of β convergence for the labor productivity. It shows that

it is only in the manufacturing sector that we observe convergence across all years

aggregate PPP except 1995. However, the rest of sectors including the total industry

we do not see any kind of convergence at all. This result is consistent with our finding

when we use sectoral PPP. When we use sectoral PPP conversion factors, we also find

convergence only in the manufacturing sector.

175



Table 7: Productivity convergence using different aggregate PPP conversion factors

Sectors Coeff. 1995 1998 2000 2005 2007 2010

Agriculture β 0.004 0.003 0.002 0 0.001 0.002

se 0.006 0.008 0.007 0.008 0.008 0.008

Business services β -0.012 -0.013 -0.011 -0.004 -0.004 -0.003

se 0.007 0.009 0.01 0.009 0.009 0.008

Construction β -0.007 -0.01 -0.009 -0.008 -0.008 -0.006

se 0.007 0.007 0.007 0.008 0.008 0.008

Government Services β -0.011 -0.01 -0.009 -0.008 -0.008 -0.008

se 0.007 0.007 0.007 0.007 0.006 0.006

Manufacturing β -0.011 -0.014 -0.014 -0.014 -0.013 -0.012

se 0.007 0.007 0.007 0.006 0.006 0.006

Mining β -0.003 -0.006 -0.007 -0.009 -0.008 -0.007

se 0.012 0.012 0.011 0.011 0.011 0.011

Personal services β -0.006 -0.006 -0.006 -0.005 -0.006 -0.005

se 0.013 0.015 0.017 0.017 0.017 0.016

Total Economy β 0.002 0.003 0.003 0.003 0.002 0.002

se 0.006 0.007 0.007 0.007 0.006 0.006

Trade services β -0.013 -0.014 -0.013 -0.011 -0.011 -0.01

se 0.009 0.009 0.009 0.008 0.008 0.007

Transport services β -0.008 -0.008 -0.007 -0.004 -0.005 -0.005

se 0.01 0.012 0.013 0.011 0.01 0.009

Utilities β -0.01 -0.006 -0.005 -0.002 -0.002 0

se 0.015 0.015 0.014 0.011 0.011 0.011

Notes: The coefficients are estimated with

∆ln(
Y
L
)i = α + βln(

Y
L
)1970

i
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6 Conclusion

This paper examines the role of sectors on labor productivity levels, productivity

growth rates and convergence across 10 sectors in 9 African countries using data

from 1970-2010. We measure labor productivity as value added per worker. First,

we find evidence of convergence in labor productivity only for manufacturing sector

with the speed of convergence for total labor productivity at a rate of over 1.6 percent

per year. However, we failed to find evidence of convergence in the rest of the sectors

including the total industry over the study period. The result is consistent whether

we use β or σ-convergence. In addition to productivity convergence, we test whether

the countries are becoming more similar in their output composition. We find con-

vergence in business services, construction, government services, manufacturing and

trade services. Other sectors have negative but insignificant coefficients. In addition,

we also found that the use of aggregate expenditure based PPP conversion factor

provides similar results with the use of sector specific PPP.

Second, we find huge labor productivity differences across sectors within a coun-

try and within sectors in the continent. The productivity of manufacturing sector,

business services and construction sector is 8.2, 315 and 33 times higher than pro-

ductivity of agriculture sector respectively. If we group all sectors in to two as sub-

sistence sector represented by agriculture and the capitalistic sector represented by

non-agricultural sectors, the enormous productivity gaps between the two sectors of

the economy is clearly in line with spirit of W. Arthur Lewis’s Dual Economy Model.

As the Dual Sector Model argument the subsistence agricultural sector is typically

characterized by low productivity and an abundance of labor.

177



References

Abramovitz, M. (1986). Catching up, forging ahead, and falling behind. The Journal

of Economic History, 46(02), 385–406.

Barro, R. J. (1991). Economic growth in a cross section of countries. The quarterly

journal of economics, 106(2), 407–443.

Barro, R. J., Mankiw, N. G., & Sala-i Martin, X. (1992). Capital mobility in neoclassical

models of growth (Tech. Rep.). National Bureau of Economic Research.

Baumol, W. J. (1986). Productivity growth, convergence, and welfare: what the long-

run data show. The American Economic Review, 1072–1085.

Bernard, A. B., & Durlauf, S. N. (1995). Convergence in international output. Journal

of applied econometrics, 10(2), 97–108.

Bernard, A. B., & Jones, C. I. (1996a). Comparing apples to oranges: productivity

convergence and measurement across industries and countries. The American

Economic Review, 1216–1238.

Bernard, A. B., & Jones, C. I. (1996b). Productivity across industries and countries:

time series theory and evidence. The review of economics and statistics, 135–146.

Bernard, A. B., & Jones, C. I. (1996c). Productivity and convergence across u.s. states

and industries. Empirical Economics, 21(1), 113-35.

Bernard, A. B., & Jones, C. I. (2001). Comparing apples to oranges: Productivity con-

vergence and measurement across industries and countries: Reply. The American

Economic Review, 91(4), 1168–1169.

Carree, M. A., Klomp, L., & Thurik, A. R. (2000). Productivity convergence in oecd

manufacturing industries. Economics letters, 66(3), 337–345.

Cohen, D., & Soto, M. (2007). Growth and human capital: good data, good results.

Journal of economic growth, 12(1), 51–76.

De Long, J. B. (1988). Productivity growth, convergence, and welfare: comment. The

American Economic Review, 78(5), 1138–1154.

Diao, X., McMillan, M., & Rodrik, D. (2017). The recent growth boom in developing

economies: A structural change perspective (Working Paper No. 23132). National

Bureau of Economic Research.

Duarte, M., & Restuccia, D. (2010). The role of the structural transformation in

aggregate productivity. The Quarterly Journal of Economics, 125(1), 129–173.

178



Durlauf, S. N., Johnson, P. A., & Temple, J. R. (2005). Growth econometrics. Handbook

of economic growth, 1, 555–677.

Easterly, W., & Levine, R. (1997). Africa’s growth tragedy: policies and ethnic divi-

sions. The Quarterly Journal of Economics, 112(4), 1203–1250.

Gouyette, C., & Perelman, S. (1997). Productivity convergence in oecd service indus-

tries. Structural Change and Economic Dynamics, 8(3), 279–295.

Harris, J. R., & Todaro, M. P. (1970). Migration, unemployment and development: a

two-sector analysis. The American economic review, 60(1), 126–142.

Inklaar, R., & Timmer, M. P. (2009). Productivity convergence across industries and

countries: The importance of theory-based measurement. Macroeconomic Dy-

namics, 13(S2), 218–240.

Jorgenson, D. W., & Vu, K. (2005). Information technology and the world economy.

The Scandinavian Journal of Economics, 107(4), 631–650.

Khan, F. A. (2014). Economic convergence in the african continent: Closing the gap.

South African Journal of Economics, 82(3), 354–370.

Lewis, W. A. (1958). Unlimited labour: further notes. The Manchester School, 26(1),

1–32.

Lusigi, A., Piesse, J., & Thirtle, C. (1998). Convergence of per capita incomes and

agricultural productivity in africa. Journal of International Development, 10(1),

105–115.

Margaritis, D., Färe, R., & Grosskopf, S. (2007). Productivity, convergence and policy:

a study of oecd countries and industries. Journal of Productivity Analysis, 28(1-2),

87–105.

McCoskey, S. K. (2002). Convergence in sub-saharan africa: a nonstationary panel

data approach. Applied Economics, 34(7), 819–829.

McMillan, M., Rodrik, D., Verduzco-Gallo, Í., et al. (2014). Globalization, structural

change, and productivity growth, with an update on africa. World Development,

63(1), 11–32.

O’Mahony, M., & Timmer, M. P. (2009). Output, input and productivity measures

at the industry level: the eu klems database. The Economic Journal, 119(538),

F374–F403.

Rodrik, D. (2012). Unconditional convergence in manufacturing. The Quarterly Journal

179



of Economics, 128(1), 165–204.

Rodrik, D. (2016). An african growth miracle? Journal of African Economies, 27(1),

10–27.

Sachs, J. D., & Warner, A. M. (1997). Sources of slow growth in african economies.

Journal of African economies, 6(3), 335–376.

Sondermann, D. (2014). Productivity in the euro area: any evidence of convergence?

Empirical Economics, 47(3), 999–1027.

Sørensen, A. (2001). Comparing apples to oranges: Productivity convergence and

measurement across industries and countries: Comment. The American Economic

Review, 91(4), 1160–1167.

Sørensen, A., & Schjerning, B. (2008). Productivity measurement in manufacturing

and the expenditure approach. Review of International Economics, 16(2), 327–340.

Temple, J. (1998). Initial conditions, social capital and growth in africa. Journal of

African Economies, 7(3), 309–347.

180



A Appendix

Figure A.1: Total economy labor productivity (left) and standard deviation (right)

Note: For the left graph tight dot is South Africa; Long dash is Botswana; Dash dot
bottom is Ethiopia. The figure in the left shows the evolution of log of labor pro-
ductivity from 1970-2010 for the total economy for 9 African Countries. It shows that
there is no narrowing of the productivity level overtime. The graph in the right shows
the standard deviation of log of labor productivity over time. The graph shows over
time the standard deviation is increasing and it indicates the absence of convergence
across countries
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Figure A.2: Share of agriculture in the employment (left) and manufacturing (right)
from 1970-2010

Note: The top country in the share of Agriculture employment is Ethiopia and the
bottom is Mauritius. In the manufacturing the top in red color is Mauritius. The fig-
ure shows the evolution of the share of employment in agriculture and manufactur-
ing from 1970-2010. As predicted, the share of agriculture employment is decreasing
overtime. However, the share of employment in the manufacturing is not changing
significantly. Except few countries, the share of manufacturing employment is still
less than 10 percent.
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Figure A.3: Output share of agriculture (left) and manufacturing (right) top 9 and 4

Note: The figure shows the share of agriculture and manufacturing in total output.
We can see a decrease in the share of agriculture in the total output but in the manu-
facturing sector either there is no change in almost four decades or there is a decrease
in some countries.
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Figure A.4: Log of labor productivity by sectors

Note: Log of labor productivity by sectors. The following figures shows the log of
labor productivity levels by sectors. The sectors show different patterns and trends

184



Table A.1: Productivity gap between manufacturing-agriculture and highest-lowest productive sectors

Country Year BTW ETH GHN MUR MLW NG SEN TAN SA

MAN-AGR 1970 14 3 4 8 12 0.3 6 16 13

2010 18 2 2 2 7 3 4 9 7

Highest-Lowest Productive sector 1970 74 144 839 144 1115 114 450 413 116

2010 85 201 150 6 320 46 276 371 21

Notes: MAN-AGR is manufacturing-agriculture shows the number of times manufacturing is more productivity than agriculture within a
country. The Highest-lowest shows the number of times the highest productive is more productive than the least productive sector within
sector. AGR-agriculture, BUS-business services, CON-construction, GOS-government services, MAN-manufacturing, MIN-mining, PES-personal
services, TRS-transport services, UTI-utilities, TOT-Total
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Table A.2: Average sex ratio share across sectors

Sector Sex Ratio

Agriculture 1.55

Business services 2.42

Construction 31.32

Government services 3.03

Manufacturing 2.4

Mining 18.47

Personal services 1.54

Total Economy 1.43

Trade services 1.38

Transport services 21.9

Utilities 24.11

Notes: Sex ratio is defined as the average share male to female worker in each sector
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