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Summary

The forces of trade and financial globalisation are sweeping across developing countries and are
still key policy instruments for countries that aspire to achieve sustainable economic growth
and development. Openness to trade expands a country’s consumption choices, meaning the
country as a whole is better-off when prices of goods and services reduce due to competition.
Also, certain exporting sectors of the economy expand due to increased access to larger markets
and better technologies, the result of which is plausibly more efficient utilisation of productive
resources. Due to these mechanisms, economists tend to dwell on the overall gains from trade
rather than its distributional consequences. This is because of the belief that most policies have
distributional effects hence the ideal way to handle such concerns is by adopting policies that
ensure effective redistribution of the gains from trade.

However, the issue regarding the losers of globalisation is more unsettling in most developing
countries due to the inadequacy of social safety nets (i.e., unemployment benefits and insurance,
retraining and reallocation programs, etc.) which have been adopted in developed countries to
compensate the losers from trade. This means that individuals and households in relatively
open developing countries who have moved out of poverty over the past couple of years still
remain vulnerable since they can be thrown back into poverty, especially if they happen to be
in the losers category.

This dissertation focuses on certain relevant issues in development, trade and household
economics. It departs from existing studies which have mainly focused on the macro-level
effects of trade and globalisation and contributes to the literature by investigating the impact
a country’s interaction with the international environment, in terms of trade and trade policy,
has on individuals and households within the country. Specifically, it focuses on the child and
gender dimensions of the distributional effects of trade and trade policy in three developing
countries. The study is organised into three independent chapters, each drawing from the
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experience of a developing country with a unique context and development path. Chapters
1 and 2 are studies conducted on two Sub-Saharan African countries, Ghana and Ethiopia
respectively, while Chapter 3 is on Indonesia, a South-Eastern Asian country.

Chapter 1 looks at the impact of trade reforms on the educational outcomes of children
in Ghana. The impact of trade policy on educational outcomes is one of the unintended
impact it can have on future generations. In this chapter, I employ a sectoral approach of
gauging trade liberalisation and find heterogenous effects across the various educational levels.
Specifically, agricultural and manufacturing trade exposure results in lower school enrolments
with the former accounting for a larger portion of the effects. Interestingly, while basic school
drop-out rates increased due to trade exposure, secondary school drop-out rates were impacted
in the opposite direction. I argue that this favourable effect on secondary school rates is
in line with theory and might be the productivity channel at work. With regards to trade
policy implications, the results from the study point to the fact that children in agricultural
households stand to loose from trade exposure and hence there is the need for policymakers
to implement redistributive measures that compensate households that rely on agriculture as
their main source of income.

Chapter 2 investigates the impact Chinese export expansion in the global economy has on
labour market outcomes of women in Ethiopia. The focus in the literature has been on the
impact of China’s trading on labour market outcomes in the developed world. The impact on
developing countries in general, and the gendered effects specifically of Chinese import compe-
tition has received little attention mainly because of the unavailability of gender disaggregated
labour market data. We shift the focus to a country in Sub-Saharan Africa and using firm-level
data spanning 1996 to 2010, we analyse the impact of Chinese import competition on gendered
outcomes. We find that the general manufacturing employment sag caused by Chinese import
penetration in Ethiopia was borne by female production workers, while male wages were also
negatively affected. The reduction in male wages reflected in an improvement in the female-to-
male wage gap, which should not be hastily interpreted as a welfare improvement for Ethiopian
women.

Finally Chapter 3 looks at what happens within households when there is an improvement
in labour market opportunities for women. Previous studies have found that trade liberali-
sation resulted in female-biased industrial expansions in certain countries such as Indonesia,

xi



mainly due to a reduction in input prices. These industrial expansions will have consequences
for household dynamics in terms of household decision-making and asset ownership. We use
Indonesia as our case study because aside from the fact that such industrial expansions have
been found in previous studies, there also exist extensive household data which has not been
explored in such dimensions. We find gains for women in terms of their labour market outcomes
and an increased participation in personal decision-making.
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Dansk Resumé

Udviklingen i både international handel og finansiel globalisering fejer over udviklingslandene
og åbenhed på begge områder er stadig en klar politisk anbefaling for lande, der stræber
efter at opnå bæredygtig økonomisk vækst. Handel udvider et lands forbrugsvalg, hvilket
betyder, at landet som helhed er bedre stillet, når priserne på varer og tjenester falder på
grund af konkurrence. Bestemte eksportsektorer i økonomien ekspanderer på grund af adgang til
større markeder og bedre teknologier som resulterer i en mere effektiv anvendelse af de samlede
produktive ressourcer. På grund af disse mekanismer foretrækker økonomer at fokusere på
den samlede gevinst ved handel snarere end dens fordelingsmæssige konsekvenser. Dette er på
grund af den overbevisning, at de fleste politikker har fordelingseffekter og den ideelle måde at
håndtere disse bekymringer på er derfor at vedtage politikker, der sikrer en effektiv omfordeling
af gevinsterne fra handel.

Imidlertid er spørgsmålet om tabere ved globalisering mere interessant i de fleste udviklings-
lande på grund af fraværet af sociale sikkerhedsnet (dvs. arbejdsløshedsfordele og forsikring,
omskoling og omfordelingsprogrammer osv.), som bruges i udviklede lande for at kompensere
taberne. Dette betyder, at enkeltpersoner kan falde tilbage i fattigdom, hvis de befinder sig i
taberkategorien.

Dette speciale fokuserer på visse relevante spørgmål inden for udvikling, handel og hush-
oldningsøkonomi. I stedet for at fokusere på, hvordan aggregerede makroøkonomiske variabler
såsom BNP eller omfanget af fattigdom er påvirket af globaliseringen, hvilket har været hov-
edfokus i forskellige undersøgelser, fokuserer denne afhandling på virkningen på individer og
husholdninger af et lands interaktion med det internationale miljø med hensyn til handel og
handelspolitik. Specifikt er fokus på børn og kønsdimensionen i fordelingen af handel og han-
delpolitik i tre udviklingslande. Kapitel 1 og 2 undersøger to lande syd for Sahara, Ghana og
Etiopien, mens kapitel 3 vedrører Indonesien i Sydøstasien.
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Kapitel 1 undersøger på virkningen af handelsreformer i Ghana på uddannelsesresultater
for børn. Handelspolitikkens indvirkning på udviklingen i uddannelse er en af dens utilsigtede
virkninger på de kommende generationer. I dette kapitel bruger jeg en sektormæssig tilgang
til måling af handelsliberalisering og heterogene effekter på tværs af forskellige uddannelses-
niveauer. Specifikt resulterer landbrug og produktionsvirksomhed i lavere skoletilmeldinger.
Landbrug står for den største del af effekterne. Et interessant fund er, at folkeskolen er ugun-
stigt påvirket af handelseksponering, men gymnasieskolen påvirkes i den modsatte retning. Jeg
hævder, at denne gunstige effekt er konsistent med teori på området og kan skyldes produk-
tivitetskanalen. Med hensyn til handelspolitiske henstillinger, bør politiske aktører søger at
træffe foranstaltninger der beskytter husholdninger, vis indkomst fra landbrug.

Kapitel 2 undersøger virkningen af den kinesiske eksportudvidelse i den globale økonomi på
arbejdsmarkedsresultater for kvinder i Etiopien. Fokus i litteraturen har været på Kinas indfly-
delse på den udviklede verden. Kønsrelaterede effekter har kun fået begrænset opmærksomhed
hovedsageligt på grund af utilgængeligheden af kønsopdelte data. Vi fokuserer på Etiopien syd
for Sahara ved hjælp af data på virksomhedsniveau fra 1996 til 2010. Vi bemærker, at den
generelle beskæftigelseseffekt, som kinesisk importpenetration har forårsaget i Etiopien, blev
båret af kvindelig produktionsarbejdere, mens de mandlige lønninger reduceres. Reduktionen
i mandlige lønninger, som ses i en forbedring af lønforskellen mellem kvinder og mænd, skal
derfor ikke fortolkes som en velfærdsforbedring for etiopiske kvinder.

Endelig forsøger kapitel 3 at afsløre, hvad der sker inden for husholdningerne, når der sker
en forbedring i arbejdsmarkedsmuligheder for kvinder, der er skabt af eksogen handelsliber-
aliseringsepisoder. Tidligere undersøgelser har fundet skævvridninger i forhold til kvinder og
industrielle udvidelser i visse lande, såsom Indonesien, hovedsageligt på grund af et fald i in-
putpriserne. Disse udvidelser vil have konsekvenser for husholdningers dynamik med hensyn
til deres beslutningstagning og ejerskab af aktiver. Vi bruger Indonesien som vores casestudie.
Bortset fra det faktum, at sådanne virkninger har været fundet i tidligere undersøgelser, bruger
vi omfattende husholdningsdata, som ikke er blevet udnyttet i sådanne dimensioner. Vi finder
gevinster for kvinder i form af deres arbejdsmarkedsresultater og øget deltagelse i personlige
beslutninger.
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Chapter 1

Trade Policy and Educational Outcomes: The Case of

Ghana

Trade liberalisation policies have diverse implications for both the costs and returns to education
in developing countries, which in effect influences the investments households and individuals
make in human capital development. By merging household data that spans the years 1998 to
2012 with tariff data and employing both cross-sectional and pseudo-panel analytical methods,
this paper empirically investigates the impact of import exposure of local labour markets in
Ghana on the educational outcomes of children. The effects are further disaggregated to analyse
the differential effects due to exposure of the manufacturing and agricultural sectors. The key
findings based on the analysis conducted reveal that trade exposure had an unfavourable impact
on educational outcomes of children at the lower levels, which is mainly driven by the exposure
of the agricultural sector. At the secondary school level however, the exposure of manfacturing
jobs is associated with favourable schooling outcomes. This might be due to the fact that at
the relatively higher levels of education the skill premium effect dominates the income effect of
tariff reduction on households, while the reverse is true at lower educational levels.

JEL Classification: F63, F68
Keywords: trade policy, tariffs, human capital, Ghana
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1.1 Introduction

Trade liberalisation and human capital development are two elements that have been shown
in the literature1 to deliver growth and prosperity. Theoretically, trade enables countries to
specialise based on their comparative or competitive advantage, expand their consumption
capacity and make better use of their resources to deliver more desirable outcomes. Likewise,
the quality and quantity of human capital in an economy will impact innovation and efficient use
of other resources. However, as countries pursue macroeconomic policies to integrate more into
the global economy, there might be some unintended impacts on key socio-economic indicators
such as educational outcomes.

The relationship between trade liberalisation and investment in human capital can be ex-
amined from various dimensions and the impact can either be positive or negative depending
on the circumstances. Trade policy and trade in general have the potential to influence the
evolution of the structure of production in an economy, thereby determining the role of human
capital in the production process through the calibre of jobs that are created by such policies
(Blanchard & Olney, 2017). This could for instance lead to developing countries, who turn to
have a comparative advantage in the production of less skill intensive products, specialising in
low skilled production and hence resulting in lower investments in human capital (Blanchard
& Olney, 2017; Galor & Mountford, 2008).

Openness can also result in knowledge spillovers from technologically advanced frontiers to
developing economies (Coe et al., 1997; Abreha, 2014). This might impact the rate of tech-
nological adoption in less developed countries, resulting in higher levels of knowledge transfer,
on-the-job training and investments in the education of the future workforce because of the
need for more skilled labour. Also, economic openness has been shown in the literature to have
implications for incomes, living standards, life expectancy and inequality (Bergh & Nilsson,
2010; Goldberg & Pavcnik, 2004) which are possible influencers of educational investments.

Aside these channels at the aggregate level, changes in trade policy can indirectly impact
human capital investments through its various effects on labour market variables which closely
influence schooling decisions of households. Specifically, Edmonds et al. (2010) show theoreti-
cally that at the household level, the changes in both adult and child wages and the returns to
education (or the skill premium) as a result of changes in local labour market exposure to trade

1Reference Frankel & Romer (1999), Greenaway et al. (2002) and Winters (2004) for literature on trade
liberalisation and growth, and Krueger & Lindahl (2001) on the relationship between education and growth.
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could affect household’s educational investments. These channels at the household level can
therefore be partially estimated if local labour market exposure can be captured empirically,
which I estimate for the case of Ghana in this paper using empirical methods that are similar
to that of Edmonds et al. (2010).

Few studies have investigated the impact of trade policy (working through the local labour
markets) on the primary activities of children of school-going age, and the results uncovered
so far have been mixed mainly because the impacts could move in either direction depending
on the country context. Winners and losers are always generated when the direction of trade
policy changes, and hence its net impact on educational outcomes can be case-specific and
cannot easily be generalised. A study carried out on India by Edmonds et al. (2010) found
that children in districts that experienced greater trade exposure had comparatively lower
improvements in their schooling outcomes. Contrary to the case of India, Kis-Katos & Sparrow
(2011) uncovered that poorer households in Indonesia gained from tariff cuts resulting in a
reduction in child labour activities. Both studies highlighted the poverty mechanism through
which trade policy might impact the decisions households make about the activities of their
offspring. The case of India and Indonesia displayed different results because trade policy had
opposite impacts on poverty in the two countries. For the case of India, Topalova (2010) show
that regions that were more exposed to trade openness experienced an increase in poverty and
this could be behind the lower educational outcomes found by Edmonds et al. (2010). However
in Indonesia, Kis-Katos & Sparrow (2015) find that tariff reductions resulted in a reduction in
poverty. As prices and labour markets adjust to policy, households’ poverty status may change,
this has consequences for how households’ monetary and time resources are allocated.

Another important mechanism at the individual or household level is the impact trade policy
might have on the returns to education, which can also be case-specific. Greenland & Lopresti
(2016) document increased high school graduation rates in the United States in response to
increased import competition from China. This was mainly due to the fact that the less
educated were more affected by import exposure from China over the 1990 to 2007 period,
resulting in an increase in the skill premium in response to trade competition. Contrary to the
case of the United States, Atkin (2016) found that trade reforms aimed at the manufacturing
sector in Mexico resulted in an increase in high school dropouts as the increased availability
of low-skilled jobs reduced the returns to education. This clearly exhibits a conflict of interest
for the country since skilled labour is the backbone of modern economies. Even though these
two cases that depict the skill premium effects of trade exposure refer to two very different
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economies, they show the possiblity of such a mechanism being at work.
Due to the relevance of this association, the present paper seeks to uncover evidence of this

relationship for Ghana. To the best of my knowledge, no study has examined the impact of trade
liberalisation policies on educational outcomes in the case of a Sub-Saharan African country.
Ghana presents a good example to study for the region due to various reasons; one, trade
liberalisation in Ghana followed decades of import substitution policies; two, relative peace and
stability in the country which helps us avoid the problems of political instability disrupting the
results; and three, data availability for a reasonable period of time. Ghana also has a large
agricultural sector, a rapidly growing services sector and a relatively small manufacturing sector
which differentiates its situation from that of the Asian countries that have been studied at the
micro-level. The structure of the Ghanaian economy could display different mechanisms when
trade policy direction changes. In addition, there has been an increased interest in how trade
affects the activities of children in the country. Though the focus has been on the export sector,
where child labour is employed in export production, this paper mainly focuses on the impact
of the loss of trade protection on investments in human capital of the younger generation which
is an equally significant dimension to focus on. Various policy measures are being taken to
improve the access to education in the country, however the impact of macroeconomic policies
on the incentives of households to educate their children deserves empirical investigation.

As is the case for many developing countries, the Ghanaian economy has undergone extensive
liberalisation of trade and integration into the global economy since the mid-1980s. The process
of this opening up policy was accompanied by a significant reduction in imports tariffs on a wide
range of products coming into the country. The impact of the Ghanaian trade liberalisation on
key determinants of prosperity in the country has been researched in previous literature 2 with
particular attention to the impact on variables such as job cuts, poverty and income inequality
in the import competing sectors of the economy. These are the first obvious outcomes that are
investigated when the welfare effects of such policies are being gauged. There are, however,
unintended consequences for other key variables of the economy working through the labour
markets, and investments in education is one of them.

By adopting methods similar to that of Edmonds et al. (2010) and Kis-Katos & Sparrow
(2011), this paper adds to the literature by providing evidence on the educational dimension for
Ghana where a gap clearly exists. By employing a nationally representative data set from the
Ghana Living Standards Surveys (GLSS 1, 4, 5 & 6), data on average tariff rates from the Trade

2Refer to Ackah & Aryeetey (2012)
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Analysis and Information System (TRAINS) database and applying effective panel and probit
models, the impact of employment exposure to trade due to tariff cuts on education in Ghana is
investigated. Given the nature of the data sets, a baseline probit estimation is conducted first.
However, due to the various econometric limitations of repeated cross-sectional data, mainly
the inability to account for individual heterogeneity, the data set is restructured to a district
pseudo-panel, which enables the use of panel data methods to establish a casual relationship
between trade policy and education. The construction of a pseudo-panel data set at the district
level using the GLSS data is another contribution of the paper. The third contribution to
the literature is that the differential effects of manufacturing and agriculture trade exposure
are examined, this dimension was not considered in the previous research mentioned above.
Existing studies have differentiated input and output tariffs exposure in the bid to differentiate
the mechanisms at work, but none has adopted the sectoral approach employed in this paper.
This might be insightful especially in Ghana where the majority of employment is in the
agricultural sector. The channels and impacts of the two sectors may differ and established
evidence of this is crucial for future trade policymaking.

The results from the analysis indicate that both manufacturing and agricultural exposure
had a detrimental impact on school attendance in Ghana, with the impact due to agricultural
exposure being almost four times that of the manufacturing sector. The effects at the basic
level of education may mainly be driven by the income effects. Interestingly, at the relatively
higher level of education that is secondary school in this case, the skill premia effects of trade
liberalisation seem to be dominating where we observe a reduction in drop-out rates due to
increased manufacturing exposure.

The next section, 1.2, maps out the conceptual background and sets out the hypotheses for
the study. Section 1.3 presents background information on Ghana. The empirical methodology
follows in Section 1.4, and then the findings are presented in Section 1.5. Section 1.6 concludes
and outlines some limitations of the study.

1.2 Theoretical Review and Main Hypotheses

The channels through which import competition in the form of tariff cuts influences households
are obviously market prices and local labour market adjustments brought about by how firms
respond to policy changes. The ideal model to study the impact of trade policy on household
educational investments will therefore have to account for various dimensions and factors that
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both promote and deter human capital accumulation. The focus of the present paper however,
is not to study the total effects but rather to look at the impact working through the local
labour markets by employing regional exposure to trade exposure. Edmonds et al. (2010)
disentangled the household mechanism by dwelling on a simple household utility maximisation
problem. They argue that not only will local labour market exposure to competition affect
households’ ability to meet the pecuniary demands of education, but it will also affect the skill
premia and the opportunity cost of schooling. Basically, households will compare the current
costs of education with the future benefits to arrive at a decision. If the increased import
competition results in a lower skill premium in labour markets, higher poverty levels or higher
child wages, educational outcomes are likely to deteriorate. The impact of these mechanisms
may also display some differential outcomes if we focus on trade exposure at the sectoral level.

The increase in competition faced by the manufacturing sector can have dynamic effects on
the future returns to education in concept and the direction of the outcomes is not predictable a
prior. Trade liberalisation will likely result in reallocation of labour across sectors, as predicted
by both traditional trade theory and new trade theory based on heterogenous firms. Specifically,
the Stopler Samuelson theory predicts that in countries where unskilled labour is abundant,
reallocation will be towards sectors that demand less skills. In the case of Ghana, like most
economies in Sub-Saharan Africa, specialisation has been toward the production of agricultural
raw materials and basic manufactures, where educational requirements are either zero or very
low. Such structural changes may reinforce the already low investments in human capital and
may show up as a reduction in school enrolment and an increase in basic school drop-out rates
due to a fall in the skill premia. Research conducted by Blanchard & Olney (2017) based
on a panel of countries pointed to the significance of this structural phenomenon, where they
found the growth in agriculture and low-skilled manufacturing (in their case for exports) being
associated with lower average years of schooling. Similarly, Galor & Mountford (2008) find
evidence of this mechanism at work in developing countries where trade displayed a negative
effect on education in the long-run due to the specialisation in the production of low-skilled
intensive products.

On the other hand, recent theories based on heterogeneous firms in monopolistic competition
have provided alternative explanations where trade liberalisation could result in an increase in
the skills premia (Harrison et al., 2011). Theoretically, the increase in exposure to international
markets leads to an increase in competition facing domestic firms and also improves access to
better inputs and technology. This might lead to skilled-biased technological upgrading in
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domestic firms which will translate into an increase in returns to skills and an eventually higher
demand for human capital in the traded sector. Also, in line with the new theories, some firms
will exit the market due to the tougher competition. Aside from the technological upgrading
channel, the absence of low- and semi-skilled jobs in manufacturing due to competition might
actually be favourable for senior high school completion rates as was documented by Greenland
& Lopresti (2016) for the United States. If the possibility of finding employment in the formal
services sector, which has seen a rapid expansion in Ghana and where incomes are relatively
higher, is considered, then human capital investment especially in higher education may be on
the rise. This is because once individuals and households have made the investment to a certain
level, they will rather keep their children in school and reap the benefits of higher education.

With the poverty channel, both manufacturing and agriculture trade liberalisation have im-
portant implications. Given the fact that agriculture still employs 46.8% (World Development
Indicators, 2012) of the labour force in the country and the fact that in the agricultural sector
technological adoption and productivity levels are still low, external competition for this sector
may wipe out incomes of households and may result in more substantial impacts on poverty
levels. In Ghana, despite variations in educational costs based on the circumstances, there are
always costs to be borne by households in relation to educating their off-springs. Here the
income effects come into play where the impact of import competition on both adult and child
incomes may influence educational investments. Poverty dynamics following liberalisation are
very important in developing economies with regards to households’ educational decisions.

This paper sets out to empirically test three hypotheses based on the arguments outlined
above. Firstly, at lower levels of education, openness to trade will be detrimental to educational
outcomes mainly due to the income and structural channel effects. Secondly, agricultural
exposure will have a more substantial impact in comparison to manufacturing due to the larger
share of the agricultural sector in employment. Finally, the impact on educational outcomes
working through the skill premia channel might be the dominant effect especially at higher
levels of education and in the manufacturing sector.
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1.3 Globalisation and Education in Ghana

1.3.1 Economic Openness in Ghana

Ghana can be described as a small open economy with imports and exports of goods and
services accounting for 55.4% and 43.9% of GDP, respectively (World Development Indicators,
2015). This was, however, not always the status quo. There was a time in its post-colonial
history when the country pursued inward-oriented trade polices which eventually resulted in
the depression of both imports and exports trade volumes in the country.

Figure 1.1 depicts imports, exports and foreign direct investments as a percentage of GDP
from 1960, when the country became a republic, until 2013. Despite observed fluctuations in
both import and export as a percentage of GDP, the general trends are quiet clear. The trend
was generally downwards from 1960, right after the attainment of a republican status with 1982
recording the lowest values in import and export as a percentage of GDP for the entire history
of the nation.

Various factors contributed to this downward trend observed in trade from 1960 till 1982.
The first post-colonial government of the country envisioned rapid industrialisation and mod-
ernisation of the economy, which was believed to be attainable at the time, through the estab-
lishment of many state-owned industries in diverse sectors of the economy and the protection of
these industries from foreign competition based on the infant-industry model. Among the poli-
cies implemented were import licensing, tariffs, import quotas and foreign exchange controls.
The local currency was highly overvalued as a result of these measures and served the purpose
of enabling raw materials and capital inputs to flow into the country (Laryea and Akuoni in
Ackah & Aryeetey, 2012). These policies did not yield the expected positive outcomes and the
government had to implement a Structural Adjustment Program (SAP) and an Economic Re-
covery Program (ERP) of which trade liberalisation and exchange rate reforms were an essential
part (Laryea and Akuoni in Ackah & Aryeetey, 2012).

The ERP entailed imports and exports liberalisation, streamlining and reductions in tariffs,
exchange rate liberalisation, abolishment of several price controls and the implementation of
initiatives to attract foreign capital into the economy. The ERP which was implemented in
1983 brought about substantial reductions in the tariff rates on imports (Laryea and Akuoni in
Ackah & Aryeetey, 2012). The Economic Recovery Program was succeeded by the Structural
Adjustment Program which was implemented in 1987 and also influenced the tariff scheme
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Figure 1.1: Imports, Exports and FDI (% of GDP)

Data Source: World Development Indicators, World Bank.

further downwards into the early 1990s. By 1993, tariff on imported products ranged from
a low of zero (0) for certain basic consumer products, capital goods and inputs, to a high of
25% on items dubbed as luxury goods which were mostly final consumables. The 1990s and
early 2000s witnessed efforts to further liberalise the economy. Statistics from the World Trade
Organisation (WTO) show that the simple average of tariffs had fallen from 17% in 1992 to
around 13% at the start of the year 2000 . As at 2013, the simple mean of the applied tariff
rate was 12.5% (World Development Indicators, 2013).
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1.3.2 Overview of the Educational System and Trends

Education in Ghana is provided by both private and public institutions at all levels, and parents
have the liberty to enrol their off-springs in whichever they prefer based on various consider-
ations including costs and quality. Basic education consists of six years of primary education
and three years of Junior High School (JHS) after which students take the Basic Education
Certificate Examination (BECE) to qualify for enrolment in Senior High School (SHS). Re-
gardless of the fact that public basic schools are tuition-free3, there is a general preference for
private education at the basic level because of the poor quality in public basic schools. Parents
who are capable of bearing the costs will normally choose private basic education since this
improves the chances of their wards getting admitted into preferred SHS.

Senior High School consists of three years and in this case there is a general preference
for the public institutions for historical reasons. Here again, there are costs4 associated with
enrolment which have been estimated to be around 20% of GDP per capita (Duflo et al., 2017).
It should be noted that even though students have to pass their BECE before being enrolled in
SHS, the selectivity of the system is not the dominant factor for non-enrolment and dropping
out. This is because 60% of BECE candidates pass the exams and those who do not enrol
in SHS mainly cite cost as the reason (Duflo et al., 2017). Also, the private institutions are
available to provide SHS education for those who can afford it but could not attain the cut-off
scores for the public institutions.

With regards to national trends in educational outcomes, Ghana has registered a tremendous
progress over the period of this study. From Figure 1.2 it is observed that both gross and net
enrolment in primary and secondary schools display an increasing trend throughout the period
of the study.

Despite the progress observed, the net enrolment ratios show that the country still lags
behind in both primary and secondary enrolments. Specifically as at 2013 only 87% and 51%
of children within the primary and secondary school age bracket were enrolled in primary and
secondary school, respectively. These rates are still lagging behind the ideal situation which is
universal basic education coverage.

Aside from these facts, the national overview masks a lot of geographical variations. In
general, poorer and rural regions turn to register lower enrolment outcomes in comparison to

3There are always other costs such as books and uniforms to be paid by parents in these public institutions.
4The country is presently implementing the free SHS policy. Our data set is limited to the period before this

policy was introduced.
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the urban areas. Various reasons account for these geographical differences5, however this paper
focuses on the role of import exposure of the local labour markets.

Figure 1.2: Gross and Net Enrolment Ratio (% )

Data Source: World Development Indicators, World Bank.

5These include both supply factors such as educational infrastructure and demand-side factors like cultural
beliefs etc.
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1.4 Methodology

1.4.1 Data

The Ghana Living Standard Surveys (GLSS), which are conducted nationwide by the Ghana
Statistical Service in conjunction with various international organisations6 serve as one main
source of data for the empirical analysis. This is complemented with tariff data for Ghana at
the 3-digit International Standard Industrial Classification (ISIC) level accessed from the Trade
Analysis and Information System (TRAINS) database.

The premier round of the GLSS, which was conducted in 1987/88, is used in this paper
in addition to three other rounds7 of the survey which were conducted in the years 1998/99,
2005/06 and 2012/13 (consisting of 3136, 5998, 8687 and 16772 households, respectively). Data
regarding schooling outcomes which are the main outcomes in this study in addition to various
demographic, household and socio-economic control variables are sourced from this data set. To
compute the main independent variable used for the empirical analysis, regional tariff exposure,
there is the need to obtain information on the initial regional composition of employment and
average industrial output tariff rates. The maiden round of the GLSS served as the source of
obtaining data on the initial regional industrial composition of employment at the 3-digit ISIC
level. Based on an individual’s industry of employment, he or she is appropriately assigned into
either the traded sector or the non-traded sector. The traded sector consists of twenty-one (21)8

industries, whereas all workers in the non-traded sector were assigned into the same group. The
grouping of industries under the traded sector was done based on the industry’s final outputs
and also on drawing on the work of Gaddis & Pieters (2012) and Morrissey et al. (in Ackah &
Aryeetey, 2012). Based on this grouping of individuals, the share of workers in each industry in
1987/1988 at the regional level was computed. The original tariff data from TRAINS are also
regrouped into the 21 industries in the traded sectors and simple averages for each industry are
computed. This is done to enable the tariff data to be matched to the individual data set based
on the industry of employment. The result is a simple average tariff rate associated with each
of the 21 traded industries, while the non-traded sector is assigned a tariff of zero following the
work of Edmonds et al. (2010).

6World Bank, United Nations Children’s Fund (UNICEF), Department for International Development
(DFID).

7GLSS4, GLSS5 and GLSS6.
8See Table A1.1 in Appendix 1 for an industry list.
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In panel (a) of Figure 1.3, the simple average output tariff rates for 20 industries in the
traded sector for the three time periods considered in this study are depicted. The Utilities
industry had an average MFN tariff rate of zero (0) for the three time periods and is therefore
excluded, while the non-traded sector is assigned a tariff rate of zero (0) for the entire period.
Panel (b) of Figure 1.3 displays imports for the corresponding industries to enable us access
how imports reacted to tariff reductions over the period.

Generally, average tariff rates reduced between 1993 and 2007 across most sectors with the
exception of three industries: basic & fabricated metals, pottery, glass & non-metallic minerals
and rubber & plastics industry. Notably, the agricultural sector consisting of agriculture crop
& livestock, fishing and forestry & logging became more exposed to international competition
and this was associated with increasing imports. Even though certain households may gain
from lower prices of food, other households that depend on agriculture as their main source
of livelihood may see incomes being eroded. With regards to basic manufacturing, industries
such as apparel and furniture were still quite protected in relative terms reflecting the desire of
policymakers to protect these import substituting industries.

These variations in tariff reductions across time and industries are therefore employed in
the computation of our tariff exposure indicies which are detailed below.
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Figure 1.3: Average Tariff Rates and Import Trends by Sectors

(a) Average Tariff Rates

(b) Sectoral Imports Trends

Source: Author’s computation based on data from UNCTAD TRAINS.
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General Output, Agricultural and Manufacturing Tariff Exposure

To enable the study of the impact of a macroeconomic policy such as trade on individual
and district outcomes, there is a need to capture exposure at a disaggregated level. The
general output tariff exposure variable employed is inspired by the regional tariff exposure
measure calculated by Topalova (2007) and Topalova (2010) in her work on the effects of trade
liberalisation across districts in India. A similar measure has been used to study the effects
of tariff cuts on poverty (Topalova, 2007), children activities (Edmonds et al., 2010, Kis-Katos
& Sparrow, 2011), women allocation of time between domestic and market work (Gaddis &
Pieters, 2012, Kis-Katos et al., 2018), marriage rates (Kis-Katos et al., 2018) amongst others
at the sub-national level.

The general output tariff measure captures the tariff exposure of each region based on
tariff rates and the initial distribution of workers in the region across industries. This involves
computing a weighted average of tariff rates in the 21 traded sectors for each time period. The
time variation in the variable is derived from the average tariff rates, while the regional variation
is obtained from the weights. In essence, the measure of regional openness which varies both
across regions (r) and over time (t) is calculated as:

tariff_indexr,t =
ΣjEmployedr,j,88 ∗ tarrifj,t

TotalEmployedr,88
(1.1)

Where Employedr,j,88 is the number of workers in region (r) and industry (j) in 1988,
Tarrifj,t, is the simple average of the tariff rates for industry (j) at time (t) and TotalEmployedr,88
is the total number of workers in a given region in 1988. The higher tariff_indexr,t is, the
less open a region is to international trade. Given that the reforms started in 1983, it would
have been appropriate to use data of the regional industrial shares of employment before 1983,
but this is not available, hence data for 1988 is utilised under the assumption that changes in
employment shares across industries over time are sluggish.

In addition to the general output tariff index, two sectoral measures of tariff exposure
for each region: agricultural tariff index (agric_tar_indexr,t) and manufacturing tariff index
(manuf_tar_indexr,t) are computed. In this case, only workers in the given sector are included
in TotalEmployedr,88. The manufacturing and agricultural tariff exposure measures give a
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sectoral dimension to the analysis.
Figure 1.4 presents our output tariff index for the 10 regions of Ghana. Overall, all regions

have experienced a reduction in their protection from trade openness. However, there exist
some variation. For instance while a region like Greater Accra has been least protected over
the period, the Northern Region is still relatively highly protected . It is this variation in the
tariff measure that is explored as a source of identification for the impact of trade exposure on
educational investments. Figure A1.1 in the Appendix presents similar plots for our agricultural
tariff index and manufacturing tariff index.

Figure 1.4: Trends in Tariff Exposure by Regions

Data Source: Authors’ computations based on GLSS and TRAINS data.
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District Pseudo-Panel

Pseudo-panel data methods, suggested by Deaton (1985), have been used in various studies
to help reap the benefits of panel methods in situations where repeated cross-section data but
not panel data are readily available. According to Deaton (1985), these pseudo-panels which
are constructed based on cohort means have the advantage of circumventing the problem of
attrition observed in panel data studies, even though the measured data points may have some
elements of error. For this study the district is selected as the cohort.

Districts9 in Ghana form the second level of administrative division, after the regions. The
entire country is divided into ten regions. These ten regions are further divided into either
metropolitan districts, municipal districts or ordinary districts. The district is employed as the
unit of construction of a pseudo-panel data from the three rounds of repeated cross-sectional
data to enable us capitalise on the advantages of using panel data. The country has undergone
the creation of new districts over the period of this study, increasing the number of districts
in the country from 110 (GLSS4) to 216 (GLSS6). However, since these new districts were
created by splitting up existing ones, the data is reconstructed at the GLSS4 districts level.
This resulted in a final pseudo-panel of 102 districts over three periods.

Although the main dependent variables and control variables are measured at the district
level, the main covariates of interest which are tariff exposure indicies, are still computed at
the regional level. This is done for two reasons; Firstly, a lot of people move easily from one
district to another within the same region for work, and hence exposure will better be captured
at the regional level, that is the regions are a better demarcation of labour markets. Secondly,
the data to compute district level employment shares is unavailable. A district-level analysis is
however preferred to a regional panel because the sample size is increased at the district level,
improving the precision and efficiency of the empirical estimators.

1.4.2 Summary Statistics

Summary statistics for both the pooled cross-sectional data and the district panel data set are
presented in Table 1.1. The sample is restricted to children in the school-going age of 6 to
23 years, with the mean age being 13 years, of which 49% are female. The proxy for school
enrolment, ever_attended, displays an average of 89% which is very similar to the national
trend as at 2013 depicted in Figure 1.2 above. Also, on the average our sample displays a

9See Table A1.2 in Appendix 1 for a complete list of districts
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higher basic school drop-out rate in comparison to the secondary school drop-out rate with
only 36% of households being located in the urban areas.
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Table 1.1: Descriptive Statistics of Variables

Variables Mean Std. Dev. Min. Max. N
Pooled Cross Section (GLSS 4, 5 & 6)
Outcome Variables
Ever_attended 0.889 0.314 0 1 56727
Drop_out_Basic 0.078 0.267 0 1 50426
Drop_out_SSS 0.067 0.250 0 1 50421
Main Explanatory Variables
tariff_index 14.340 2.539 7.225 20.37 58002
agric_tar_index 18.062 1.436 16.522 20.9 58002
manuf_tar_index 19.434 2.376 16.828 25.775 58002
Individual & HH Control Variables
age 13.468 5.001 6 23 58002
female 0.494 0.5 0 1 58002
christian 0.722 0.448 0 1 57973
muslim 0.211 0.408 0 1 57973
other_religions 0.067 0.25 0 1 57973
uneducated_HH 0.193 0.395 0 1 58002
basic_educated_HH 0.285 0.451 0 1 58002
SSS_educated_HH 0.522 0.5 0 1 58002
HH_size 6.642 3.24 1 29 58002
age_HH 48.253 13.739 15 99 58002
female_head 0.262 0.44 0 1 58002
urban 0.358 0.479 0 1 58002
District Panel
Outcome Variables
Ever_attended_ratio 0.866 0.147 0.1 1 306
Drop_out_Basic_rate 0.088 0.057 0 0.667 306
Drop_out_SSS_rate 0.072 0.043 0 0.214 306
Control Variables
average_age 13.290 0.739 10.56 15.402 306
share_of_females 0.494 0.054 0.29 0.680 306
christian_ratio 0.771 0.226 0 1 306
muslim_ratio 0.146 0.192 0 0.950 306
other_religions_ratio 0.083 0.135 0 0.9 306
uneducated_HH_ratio 0.221 0.097 0 0.517 306
basic_educated_HH_ratio 0.311 0.15 0 0.645 306
SSS_educated_HH_ratio 0.467 0.192 0.143 1 306
average_HH_size 5.181 0.793 3.583 8.101 306
age_HH_average 46.046 3.113 37.25 54.885 306
female_head_share 0.307 0.138 0 0.692 306
urban_ratio 0.298 0.267 0 1 306

Source: Author’s computation based on GLSS (4, 5 & 6) and TRAINS data sets.
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1.4.3 Empirical Models

Baseline Pooled Cross-Sectional Model

The empirical relationship between tariff exposure and human capital decisions in Ghana over
the period of the study is modelled as:

Wi,r,t = αi + αr + βXr,t−5 + δControls+ ε1time2 + ε2time3 + ur,t (1.2)

Wi,r,t consists of three indicator variables utilised in this study to measure educational
outcomes: ever attended school, basic school dropout and senior secondary school dropout.
The educational outcome of a child (i) of school-going age, in region (r) at a given point in
time (t) is influenced by individual, household, community and national factors which may
either vary over time or may be fixed regardless of the year. I assume that certain individual
and regional time fixed effects such as natural abilities and cultural beliefs which cannot be
observed are important to control for in the estimation of β, our coefficient of interest, and
hence I account for them with the variables αi and αr, respectively.

Xr,t−5, the main covariates of interest include the general output tariff index and the two
sectoral measures, agricultural and manufacturing tariff indicies. The five year lag of the
various tariff indices are used under the assumption that changes in local labour markets due
to tariff exposure that finally affect household decisions will not be observed immediately after
trade policy changes, but rather there will be an adjustment period. All other individual and
household determinants of educational outcomes are included in the Controls. An indicator
for gender is included to capture any differential effects of being a female. Other individual
characteristics such as age and religion of a child, households factors that might influence
educational outcomes such as size of the household, educational level, age and sex of the
household head and location of the household are included in the Control variable. Finally, time
dummies are included to capture national trends, that might influence educational attainment.
The model (1.2) is first estimated using a probit estimator based on the data set obtained by
pooling the three rounds of the GLSS data. The model is also estimated for different age, gender
and locational groups to throw more light on the relationship of interest. Regional dummies
are included in the estimation to capture region-specific effects.

Despite the inclusion of regional dummies which to some extent account for αr, the cross-
sectional analysis is still threatened by endogeneity due to the inability to control for individual
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heterogeneity (αi). It is the general knowledge that using pooled cross-sectional analysis has
the limitation of certain relevant covariates being left uncontrolled for in the model due to
various reasons. One example is the issue of social and cultural beliefs within a household,
which despite our inability to measure or quantify it can influence the investments made in a
child’s education.10 Such variables may be correlated with our main/other control variables and
if left unaccounted for, could render our estimates inconsistent due to endogeneity.11 Though, I
address such concerns by including extensive controls in the cross-sectional models, the appeal of
panel analysis to account for omitted variable bias motivates the use of a district panel analysis
to further investigate the relationship between trade policy and human capital decisions, while
accounting for unobserved individual heterogeneity.

District Pseudo-Panel Analysis

The relationship between educational outcomes and trade exposure at the district level is mod-
elled as;

Wd,t = αd + βXr,t−5 + δControls+ ε1time2 + ε2time3 + ur,t (1.3)

By aggregating the individual model to the district level and using a within estimator, all
unobserved heterogeneity issues are accounted for under the assumptions that the district fixed
effects αd, is a random variable which captures all district-specific effects that are constant over
the time span of this study and that might influence the levels of education in the district.
Here, the main outcome variables for education are both district- and time-varying and are
measured as ever-attended ratio, (the ratio of children of school-going age who have been to
school, to the total number of children in that age bracket) the basic school and secondary
school drop-out ratios. The tariff covariates, the main independent variables of interest, are
similar to the ones used for the pooled cross-sectional models and are regional and time-varying.
The assumption is that all districts in the same region face the same exposure to trade. District-
and time-varying controls included in the model are: educational level of the household heads
in the district, average age, share of females and share of households in an urban area.

10The majority of respondents in the GLSS 6 data who have never attended school cited family beliefs or
restrictions as the main reason for not having any education.

11Other causes of endogeneity, such as simultaneity and sample selection are not of much concern here.
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1.5 Empirical Findings

Results from the baseline probit model (1.2) along with other variants of the model based on
the pooled cross-sectional data set and also that of the district pseudo-panel model (1.3) using
the fixed effects and random effects estimators are presented and discussed in the following
subsections.

1.5.1 Results for Probit Models

Tables 1.2 to 1.4A present results based on the pooled cross-sectional data for the three survey
rounds. Average marginal effects from the probit models are presented with robust standard
errors in parentheses below. The dependent variables of interest in all these tables are the
probability of ever attending school, probability of dropping out of basic school and the prob-
ability of dropping out of senior secondary school, which are all indicator variables. The main
covariates of interest are the five years lag of the general output tariff index, agricultural tariff
index and manufacturing tariff index, respectively.

The initial conclusion from Table 1.2 is that there exists a statistically significant relationship
between general tariff exposure and all three measures of educational outcome. From columns
1 and 2 of Table 1.2, the results point to the fact that children of school-going age who live
in regions that experience more protection are more likely to attend school and less likely to
drop out of basic school. Specifically, the probability of ever attending school increases by 1.5
percentage points, and the probability of dropping out of basic school reduces by 1.3 percentage
points when output tariff exposure reduces by one percentage point. These show that the loss
of general output tariff protection is correlated with worse educational outcomes, at least up
to the basic school level in Ghana. The direction of the effect is however different at the more
higher level of schooling where output trade competition is related with a reduction in the senior
secondary school drop-out rate for children. This differential effect depending on the level of
education under consideration is also an interesting dimension which was not considered in
earlier studies.

In Tables 1.2A and 1.2B, the effects are considered by age group and gender, respectively.
The results observed in Table 1.2 seem to be driven by the correct age groups based on intuition.
The impact on ever attended for example is driven by the impact on children from 12 years
to 17 years, who had just reached the school-going age when the tariff reduction took place.
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Table 1.2: Output Tariffs and Educational Outcomes

Ever_attended Drop_out_Basic Drop_out_SSS
1 2 3

tariff_indext−5 0.015*** -0.013*** 0.008**
(0.033) (0.037) (0.038)

age -0.002*** 0.014*** 0.019***
(0.002) (0.002) (0.003)

female -0.036*** 0.028*** 0.014***
(0.016) (0.019) (0.022)

christian 0.113*** -0.076*** 0.002
(0.025) (0.035) (0.054)

muslim 0.071*** -0.051*** 0.011**
(0.028) (0.039) (0.061)

uneducated_HH 0.046*** 0.039*** -0.004
(0.023) (0.023) (0.033)

basic_educated_HH 0.082*** -0.026*** 0.025***
(0.025) (0.025) (0.026)

HH_size -0.002*** -0.001*** -0.001**
(0.003) (0.003) (0.004)

age_HH 0.001*** -0.001*** -0.000**
(0.001) (0.001) (0.001)

female_head 0.030*** 0.001 0.008***
(0.022) (0.022) (0.025)

urban 0.077*** -0.042*** -0.009***
(0.022) (0.022) (0.025)

Time Controls Yes Yes Yes
Regional Controls Yes Yes Yes
N 56700 50399 50399
Pseudo R2 0.216 0.192 0.349
% Correctly Predicted 89.49 92.46 93.43

Notes: The three outcome variables are dummies that take the value of 1 if a child of
school age has ever attended school, is a basic school drop out and is a senior secondary
school drop out, respectively. The main covariate of interest is the five year lag of the tariff
index that captures regional trade exposure. Average marginal effects are reported with
robust standard errors in parentheses below. Time and regional controls are included in all
models. * 10% significance level, ** 5% significance level, *** 1% significance level.

However the effects on the younger age group (6 to 11 yrs) and the much older age group (18
to 23 yrs) display no statistically significant relationship. These children were either too young
to attend school or already enrolled in school at the time of the policy change. The same
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Table 1.2A: Output Tariffs and Education by Age Group

6 to 11 years 12 to 17 years 18 to 23 years
1 2 3

Ever_attended
tariff_indext−5 0.009 0.023*** 0.011

(0.051) (0.062) (0.063)
N 22568 19885 14247
Pseudo R2 0.191 0.247 0.269
% Correctly Predicted 88.94 91.48 88.58
Drop_out_Basic
tariff_indext−5 -0.003 -0.002 -0.038***

(0.083) (0.059) (0.052)
N 19947 18123 12329
Pseudo R2 0.043 0.035 0.119
% Correctly Predicted 98.39 94.00 81.46
Drop_out_SSS
tariff_indext−5 0.005 0.033***

(0.067) (0.044)
N 18123 12329
Pseudo R2 0 .039 0.081
% Correctly Predicted 97.51 76.54

Notes: The results for the three outcome variables disaggregated by age groups
are presented in this table. The three outcome variables are dummies that take the
value of 1 if a child of school age has ever attended school, is a basic school drop
out and is a senior secondary school drop out, respectively. The main covariate of
interest is the five year lag of the tariff index that captures regional trade exposure.
Average marginal effects are reported with robust standard errors in parentheses
below. Time and regional controls are included in all models. * 10% significance
level, ** 5% significance level, *** 1% significance level.

is evident for the basic and senior secondary outcomes, where the effects are driven by the
older age group. Also, from Table 1.2B it is observed that when it comes to the enrolment of
children, both male and female outcomes display similar magnitudes and statistical significance.
The probability of enrolment reduces by 1.3 percentage points with a cut in regional tariffs.
However, the outcomes for the drop-out probabilities are driven solely by the effects on male
children of school-going age.

When tariff_indexr,t is decomposed by the two main traded sectors, three interesting
results stand out. From Tables 1.3 and 1.4, we realise that both agric_tar_indext−5 and

24



manuf_tar_indext−5 are positively related to the probability of ever attending school at a
one per cent statistically significance level. The direction of the effects is similar to that observed
for general output tariffs in Table 1.2. However, agricultural tariff displays a larger average
marginal effect, which is approximately four times the average marginal effect of manufacturing
exposure. This points to the fact that agricultural jobs and incomes are significant in the
economy, and the exposure of these incomes through tariffs cuts affects households’ decisions
to educate their children, at least at the lower levels.

The second observation is the fact that the relationship with basic school drop-out proba-
bility becomes statistically insignificant in both cases. Finally, children living in regions that
experience more manufacturing exposure seem to be less likely of dropping out of senior sec-
ondary school. This relationship is interesting because it reveals that there might be some
efficiency effects of trade liberalisation playing out here in the manufacturing sector. The high
manufacturing exposure may be increasing competition and hence average productivity, which
might result in higher demand for skills in line with the new theories of trade (Harrison et
al., 2011). If this is what is going on, then the reduction in secondary school drop-out rates
observed is in line with theory. That is, at lower levels of education the effects on education
through labour markets might be working via the income channel, while at the relatively higher
level the demand for skilled labour effects might be dominating.

Finally, the sectoral models are restricted by location and age to decipher again which
groups of children are driving the outcomes observed. In Table 1.3A, it is observed that the
statistically significant association between agric_tar_indext−5 and ever attended school is
driven by the rural children. As expected, these children belong to households that are largely
dependent on agriculture. That of manufacturing exposure is driven by both rural children and
urban male children as shown in Table 1.4A.
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Table 1.2B: Output Tariffs and Education by Gender

Female Male
1 2

Ever_attended
tariff_indext−5 0.013* 0.013*

(0.043) (0.054)
N 27936 28764
Pseudo R2 0.212 0 .234
% Correctly Predicted 88.72 90.37
Drop_out_Basic
tariff_indext−5 -0.003 -0.025***

(0.051) (0.055)
N 24494 25905
Pseudo R2 0.201 0 .176
% Correctly Predicted 91.41 93.46
Drop_out_SSS
tariff_indext−5 0.004 0.011***

(0.054) (0.054)
N 24493 25901
Pseudo R2 0.353 0.346
% Correctly Predicted 92.51 94.32

Notes: The results for the three outcome variables disag-
gregated by gender are presented in this table. The three
outcome variables are dummies that take the value of 1 if
a child of school age has ever attended school, is a basic
school drop out and is a senior secondary school drop out,
respectively. The main covariate of interest is the five year
lag of the tariff index that captures regional trade exposure.
Average marginal effects are reported with robust standard
errors in parentheses below. Time and regional controls
are included in all models. * 10% significance level, ** 5%
significance level, *** 1% significance level.
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Table 1.3: Agric. Tariffs and Educational Outcomes

Ever_attended Drop_out_Basic Drop_out_SSS
1 2 3

agric_tar_indext−5 0.043*** -0.012 0.002
(0.082) (0.088) (0.090)

age -0.002*** 0.014*** 0.019***
(0.002) (0.002) (0.003)

female -0.036*** 0.028*** 0.014***
(0.016) (0.019) (0.022)

christian 0.112*** -0.076*** 0.002
(0.025) (0.035) (0.054)

muslim 0.070*** -0.051*** 0.011**
(0.028) (0.039) (0.061)

uneducated_HH 0.046*** 0.039*** -0.004
(0.023) (0.023) (0.033)

basic_educated_HH 0.082*** -0.026*** 0.025***
(0.025) (0.025) (0.026)

HH_size -0.002*** -0.001*** -0.001**
(0.003) (0.003) (0.004)

age_HH 0.001*** -0.001*** -0.000**
(0.001) (0.001) (0.001)

female_head 0.030*** 0.001 0.008***
(0.022) (0.022) (0.025)

urban 0.077*** -0.042*** -0.010***
(0.022) (0.022) (0.025)

Time Controls Yes Yes Yes
Regional Controls Yes Yes Yes
N 56700 50399 50399
Pseudo R2 0.216 0.191 0.349
% Correctly Predicted 89.50 92.45 93.42

Notes: The three outcome variables are dummies that take the value of 1 if a child of school
age has ever attended school, is a basic school drop out and is a senior secondary school
drop out, respectively. The main covariate of interest is the five year lag of the agricultural
tariff index that captures regional agricultural trade exposure. Average marginal effects are
reported with robust standard errors in parentheses below. Time and regional controls are
included in all models * 10% significance level, ** 5% significance level, *** 1% significance
level.
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Table 1.3A: Agric. Tariffs and Educational Outcomes (by gender and location)

Urban_Female Urban_Male Rural_Female Rural_Male
1 2 3 4

Ever_attended
agric_tar_indext−5 0.021 -0.006 0.145*** 0.113***

(0.148) (0.208) (0.162) (0.179)
N 10625 9757 17326 19019
Pseudo R2 0.090 0.089 0.170 0.182
% Correctly Predicted 94.56 97.54 84.08 86.15

Drop_out_Basic
agric_tar_indext−5 -0.019 0.002 -0.053* -0.042

(0.134) (0.170) (0.174) (0.194)
N 10047 9518 14462 16399
Pseudo R2 0.031 0 .053 0.029 0.029
% Correctly Predicted 92.80 95.55 89.81 92.15

Drop_out_SSS
agric_tar_indext−5 0.003 -0.003 0.008 -0.010

(0.122) (0.136) (0.190) (0.195)
N 10047 9518 14461 16395
Pseudo R2 0.050 0.057 0.038 0.051
% Correctly Predicted 91.10 93.16 93.41 94.61

Notes: The results for the three outcome variables disaggregated by gender and location are pre-
sented in this table. The three outcome variables are dummies that take the value of 1 if a child of
school age has ever attended school, is a basic school drop out and is a senior secondary school drop
out, respectively. The main covariate of interest is the five year lag of the agricultural tariff index
that captures regional agricultural trade exposure. Average marginal effects are reported with robust
standard errors in parentheses below. Time and regional controls are included in all models. * 10%
significance level, ** 5% significance level, *** 1% significance level.
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Table 1.4: Manufacturing Tariffs and Educational Outcomes

Ever_attended Drop_out_Basic Drop_out_SSS
1 2 3

manuf_tar_indext−5 0.012*** 0.002 0.004**
(0.014) (0.018) (0.023)

age -0.002*** 0.014*** 0.019***
(0.002) (0.002) (0.003)

female -0.036*** 0.028*** 0.014***
(0.016) (0.019) (0.022)

christian 0.113*** -0.076*** 0.002
(0.025) (0.035) (0.054)

muslim 0.071*** -0.051*** 0.011**
(0.028) (0.039) (0.061)

uneducated_HH 0.045*** 0.039*** -0.004
(0.023) (0.023) (0.033)

basic_educated_HH 0.082*** -0.026*** 0.025***
(0.025) (0.025) (0.026)

HH_size -0.002*** -0.001*** -0.001**
(0.003) (0.003) (0.004)

age_HH 0.001*** -0.001*** -0.000**
(0.001) (0.001) (0.001)

femalehead 0.030*** 0.001 0.008***
(0.022) (0.022) (0.025)

urban 0.077*** -0.042*** -0.009***
(0.022) (0.022) (0.025)

Time Controls Yes Yes Yes
Regional Controls Yes Yes Yes
N 56700 50399 50399
Pseudo R2 0.217 0.191 0.349
% Correctly Predicted 89.51 92.46 93.43

Notes: The three outcome variables are dummies that take the value of 1 if a child of school
age has ever attended school, is a basic school drop out and is a senior secondary school drop
out, respectively. The main covariate of interest is the five year lag of the manufacturing
tariff index that captures regional manufacturing trade exposure. Average marginal effects
are reported with robust standard errors in parentheses below. * 10% significance level, **
5% significance level, *** 1% significance level.
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Table 1.4A: Manufacturing Tariffs and Educational Outcomes (by gender and location)

Urban_Female Urban_Male Rural_Female Rural_Male
1 2 3 4

Ever_attended
manuf_tar_indext−5 0.005 0.009*** 0.015*** 0.011***

(0.045) (0.057) (0.022) (0.021)
N 10625 9757 17326 19019
Pseudo R2 0.090 0.092 0.169 0.181
% Correctly Predicted 94.56 97.54 84.02 86.15
Drop_out_Basic
manuf_tar_indext−5 0.005 -0.007 0.010** -0.002

(0.043) (0.058) (0.027) (0.028)
N 10047 9518 14462 16399
Pseudo R2 0.031 0 .054 0.030 0 .029
% Correctly Predicted 92.80 95.55 89.81 92.15
Drop_out_SSS
manuf_tar_indext−5 0.012* 0.003 0.003 0.005

(0.041) (0.045) (0.034) (0.036)
N 10047 9518 14461 16395
Pseudo R2 0.051 0 .057 0.038 0 .051
% Correctly Predicted 91.10 93.16 93.41 94.61

Notes: The results for the three main variables disaggregated by gender and location are presented
in this table. The three outcome variables are dummies that take the value of 1 if a child of school
age has ever attended school, is a basic school drop out and is a senior secondary school drop out,
respectively. The main covariate of interest is the five year lag of the manufacturing tariff index that
captures regional manufacturing trade exposure. Average marginal effects are reported with robust
standard errors in parentheses below. Time and regional controls included are in all models. * 10%
significance level, ** 5% significance level, *** 1% significance level.
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1.5.2 District Panel Results

Tables 1.5 to 1.7 present the results from the district panel data analysis. Estimation is done
with both the fixed effects estimator and the random effects estimator and results are presented
for the three tariff measures in each table. The outcome variables of interest in all three tables,
in this case, are district ratios while the tariff exposure measures are the same as above. The
preferred model here is the fixed effects estimator, since it is assumed that the unobserved
heterogeneity (αd) is correlated with the error term (ur,t). However, the random effects estimates
are also displayed for comparison.

Aside from the positive statistically significant impact that the general output tariff index
has on the secondary school drop-out rates as shown in column 5 of Table 1.5, there seems to
be no statistically significant relationship with the other measures of education at the district
level based on the fixed effects estimator. The positive impact on secondary school drop-out
rates seems to be robust when we employ panel methods, confirming that there could be a
skill premia dynamics taking place here and this effect is again entirely due to exposure of the
manufacturing sector as shown in column 5 of Table 1.7.

When the output tariff index is decomposed by the main traded sectors, agriculture and
manufacturing, a positive relationship which is statistically significant at the one per cent
significance level, is observed between these two measures of tariff exposure and the proportion
of children of school age who have ever attended school. Specifically, a percentage point increase
in regional agricultural and manufacturing tariff protection increases the proportion of children
ever attending school at the district level by 9.4 and 1.9 percentage points, respectively, again
pointing to the dominant effect for agricultural tariff exposure. The direction of these effects
is similar to what was observed in the pooled cross-sectional analysis, while the magnitudes
are larger in the present case. When we focus on the basic school drop-out rates, we find
that the agricultural exposure influences district basic school drop-out rates in an unfavourable
direction, while manufacturing exposure has not statistically significant impact.

The heterogenous dynamics between the different measures of education and the tariff mea-
sures would have been masked if the analysis did not have a sectoral dimension.
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Table 1.5: Output Tariffs and District Educational Outcomes

Ever_attended Drop_out_Basic Drop_out_SSS
FE RE FE RE FE RE
1 2 3 4 5 6

tariff_indext−5 0.012 -0.004 0.001 0.000 0.011* -0.000
(0.014) (0.003) (0.012) (0.002) (0.006) (0.001)

share_of_females 0.022 -0.017 0.032 0.068 0.028 -0.010
(0.098) (0.113) (0.067) (0.056) (0.041) (0.035)

average_age -0.007 0.006 0.024*** 0.014*** 0.017*** 0.017***
(0.007) (0.007) (0.004) (0.004) (0.004) (0.003)

christian_ratio 0.283*** 0.346*** -0.172* -0.137 0.079*** 0.064***
(0.078) (0.096) (0.099) (0.098) (0.021) (0.018)

muslim_ratio 0.444*** 0.282*** -0.169 -0.097 0.047* 0.060***
(0.079) (0.091) (0.117) (0.092) (0.024) (0.015)

uneducated_HH_ratio 0.106 0.224*** 0.172*** 0.155*** -0.029 -0.025
(0.097) (0.079) (0.050) (0.039) (0.034) (0.021)

basic_educated_HH_ratio 0.143** 0.250*** -0.031 -0.027 0.056 0.116***
(0.070) (0.056) (0.039) (0.039) (0.034) (0.019)

urban_ratio 0.019 0.026 -0.047** -0.027** -0.042** -0.024***
(0.028) (0.022) (0.022) (0.012) (0.021) (0.009)

average_HH_size 0.001 -0.014 -0.013 -0.005 -0.002 -0.003
(0.012) (0.014) (0.010) (0.006) (0.005) (0.003)

average_age_HH -0.001 0.003* 0.001 -0.000 0.000 0.000
(0.002) (0.002) (0.002) (0.001) (0.001) (0.001)

female_head_ratio 0.126** 0.134** -0.070* -0.053 0.049* 0.036*
(0.057) (0.057) (0.039) (0.033) (0.029) (0.021)

N 306 306 306 306 306 306
R2 0.529 0.278 0.361

Notes: The three outcome variables are district ratios of the number of children that ever attended school,
dropped out of basic school and dropped out of senior secondary school, respectively. The main covariate of
interest is the five year lag of the tariff index that captures regional trade exposure. Average marginal effects
are reported with robust standard errors in parentheses below. Time controls are included in all models.
Alternative estimations based on weighted district means display little changes in the magnitudes and the
statistical significance in column (5) is maintained. * 10% significance level, ** 5% significance level, *** 1%
significance level.
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Table 1.6: Agric. Tariffs and District Educational Outcomes

Ever_attended Drop_out_Basic Drop_out_SSS
FE RE FE RE FE RE
1 2 3 4 5 6

agric_tar_indext−5 0.094*** 0.026 -0.042* -0.016 -0.005 0.015
(0.034) (0.018) (0.023) (0.013) (0.017) (0.011)

share_of_females 0.020 -0.018 0.033 0.068 0.027 -0.009
(0.099) (0.114) (0.069) (0.056) (0.041) (0.035)

average_age -0.006 0.006 0.024*** 0.014*** 0.017*** 0.017***
(0.007) (0.007) (0.004) (0.004) (0.004) (0.003)

christian_ratio 0.277*** 0.352*** -0.168* -0.139 0.081*** 0.066***
(0.076) (0.097) (0.097) (0.100) (0.021) (0.017)

muslim_ratio 0.427*** 0.277*** -0.163 -0.095 0.046* 0.059***
(0.076) (0.091) (0.117) (0.091) (0.025) (0.015)

uneducated_HH_ratio 0.091 0.227*** 0.177*** 0.155*** -0.031 -0.025
(0.098) (0.079) (0.050) (0.039) (0.034) (0.021)

basic_educated_HH_ratio 0.145** 0.254*** -0.032 -0.026 0.056 0.114** *
(0.072) (0.056) (0.039) (0.038) (0.034) (0.019)

urban_ratio 0.024 0.035 -0.049** -0.030*** -0.042** -0.022**
(0.029) (0.022) (0.022) (0.011) (0.021) (0.009)

average_HH_size 0.001 -0.014 -0.013 -0.004 -0.003 -0.003
(0.013) (0.014) (0.010) (0.006) (0.005) (0.003)

average_age_HH -0.002 0.003* 0.001 -0.000 0.000 0.000
(0.002) (0.002) (0.002) (0.001) (0.001) (0.001)

female_head_ratio 0.117** 0.139** -0.069* -0.053 0.045 0.036*
(0.055) (0.058) (0.038) (0.034) (0.029) (0.021)

N 306 306 306 306 306 306
R2 0.540 0.285 0.356

Notes: The three outcome variables are district ratios of the number of children that ever attended school,
dropped out of basic school and dropped out of senior secondary school, respectively. The main covariate of
interest is the five year lag of the agricultural tariff index that captures regional agricultural trade exposure.
Average marginal effects are reported with robust standard errors in parentheses below. Time controls are
included in all models. Alternative estimations based on weighted district means display little changes in the
magnitudes but the statistical significance in column (3) is lost. * 10% significance level, ** 5% significance
level, *** 1% significance level.
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Table 1.7: Manufacturing Tariffs and District Educational Outcomes

Ever_attended Drop_out_Basic Drop_out_SSS
FE RE FE RE FE RE
1 2 3 4 5 6

manuf_tar_indext−5 0.019*** 0.017*** 0.003 0.000 0.005** 0.001
(0.006) (0.005) (0.004) (0.005) (0.003) (0.002)

share_of_females 0.023 -0.021 0.033 0.068 0.028 -0.008
(0.097) (0.114) (0.067) (0.056) (0.041) (0.035)

average_age -0.008 0.006 0.024*** 0.014*** 0.017*** 0.017***
(0.007) (0.006) (0.004) (0.004) (0.004) (0.003)

christian_ratio 0.279*** 0.344*** -0.173* -0.138 0.079*** 0.064***
(0.076) (0.093) (0.099) (0.098) (0.020) (0.017)

muslim_ratio 0.441*** 0.278*** -0.170 -0.097 0.045* 0.060***
(0.077) (0.089) (0.119) (0.091) (0.024) (0.015)

uneducated_HH_ratio 0.046 0.049 -0.201*** -0.182*** 0.090** 0.140***
(0.067) (0.070) (0.046) (0.048) (0.037) (0.026)

basic_educated_HH_ratio -0.094 -0.212*** -0.170*** -0.154*** 0.035 0.025
(0.097) (0.080) (0.051) (0.039) (0.034) (0.021)

urban_ratio 0.019 0.028 -0.047** -0.028** -0.041** -0.024***
(0.027) (0.021) (0.022) (0.011) (0.021) (0.008)

average_HH_size 0.001 -0.012 -0.013 -0.004 -0.002 -0.003
(0.013) (0.013) (0.010) (0.007) (0.005) (0.003)

average_age_HH -0.001 0.003* 0.001 -0.000 0.000 -0.000
(0.002) (0.002) (0.002) (0.001) (0.001) (0.001)

female_head_ratio 0.124** 0.140** -0.070* -0.053 0.045 0.036*
(0.057) (0.057) (0.039) (0.034) (0.029) (0.021)

N 306 306 306 306 306 306
R2 0.542 0.279 0.366

Notes: The three outcome variables are district ratios of the number of children that ever attended school,
dropped out of basic school and dropped out of senior secondary school, respectively. The main covariate
of interest is the five year lag of the manufacturing tariff index that captures regional manufacturing trade
exposure. Average marginal effects are reported with robust standard errors in parentheses below. Time
controls are included in all models. Alternative estimations based on weighted district means display little
changes in the magnitudes but the statistical significance in column (5) is lost. * 10% significance level, ** 5%
significance level, *** 1% significance level.
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1.6 Conclusion

The impact of trade policy, measured as employment-share weighted tariffs, on educational
outcomes is analysed at the individual and district levels in this study. The analysis is then
taken to the agricultural and manufacturing sectoral level to decompose the differential effects.

The findings from analysing both the pooled cross-sectional data and the district panel
data indicate that the loss of protection in the agriculture sector is a significant determinant
of the probability and the proportion of children of school-going age that ever attend school.
Even though manufacturing exposure displays similar results, the impact of the agricultural
sector is larger in terms of magnitude of the estimated coefficient. Agricultural exposure is also
detrimental for basic school education at the district level in Ghana. These effects are probably
working through household incomes given the size and importance of the agricultural sector
in Ghana. If incomes are wiped out due to competition in the sector, it might determine the
trade-off parents will make in either educating their off-spring or sending them to participate
in the labour market. This points to the need to either protect or compensate agricultural
incomes because of the unintended impact that trade policy could have on important variables
such as human capital investments.

Another important finding is the differential effects sectoral trade exposure has depending
on the level of education. While agricultural exposure deters completion of basic education,
manufacturing exposure seems to be promoting senior secondary school completion at the
district level. This effect is completely in line with theory since this could be due to the
productivity and skill premia enhancing effects of trade liberalisation.

By focusing on both general and sectoral tariff exposure and also measuring education
beyond the basic level, this paper brings to light heterogeneity in the outcomes which would
not have been observed otherwise. This is because at the district level general output tariff
does not seem to have any statistically significant impact on educational variables.

The results from the study should, however, be interpreted with caution due to certain
limitations of the study. First of all, the aggregation of the data set at the district level could
have rendered some of the relationships insignificant. Secondly, the absence of data for the
periods in which Ghana was pursuing import-substitution trade policies places limitations on
the robustness tests that could have been conducted. Finally, the tariff rates used in the study
are average tariff rates, an ideal choice would have been the effective tariff rates for the various
sectors, unfortunately this information is unavailable to the best of my knowledge.
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Appendix 1

Table A1.1: List of Industries in Traded Sector

Agriculture crop and livestock Forestry Fishing

Food manufacturing Beverages Textiles

Apparel Leather Footwear

Wood and paper Furniture Printing and publishing

Chemicals Rubber Metals

Electricals Other manufacturing Mining and quarrying

Utilities Pottery, china and earthenware

Notes: This table presents the lists of industries as used in the study.
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Table A1.2: List of Regions and Districts in Ghana

1. Western Region
Jomoro Nzema Ahanta West Shama-Ahanta East Mpohor-Wassa East Wassa West
Wasa Amenfi Aowin Suaman Juabeso-Bia Sefwi-Wiaso Bibiani/Anhwiaso/Wekwai
2. Central Region
Komenda/Edina/Eguafo/Abirem Cape Coast Abura/Asebu Kwamankese Mfantsiman Gomoa
Awutu/Efutu Senya Agona Asikuma/Odoben/Brakwa Ajumako/Enyan/Essiam Assin Twifo/Heman/Lower
Denkyira Upper Denkyira
3. Greater Accra Region
Accra Ga Tema Dangbe West Dangbe East
4. Eastern Region
Birim North Birim South West AkimZ Kwaebibirem Suhum/Kraboa/Coaltar East Akim
Fanteakwa New Juaben Akwapim South Akwapim North Yilo Krobo Manya Krobo
Asuagyaman Afram Plains Kwahu South
5. Volta Region
South Tongu Ketu Keta Akatsi North Tongu Ho
Hohoe Kpandu Jasikan Kadjebi Nkwanta Krachi
6. Ashanti Region
Atwima Amansie West Amansie East Asansi West Adansi East Asante Akim South
Asante Akim North Ejisu Juaben Bosomtwi/Atwima Kwanwoma Kumasi Afigya/ Kwabre
Afigya Sekyere Sekyere East Sekyere West Ejisu/Sekyedumasi Offinso Ahafo Ano South
Ahafo Ano North
7. Brong Ahafo Region
Asunafo Asutifi Tanaso Sunyani Dormaa Jaman
Berekum Wenchi Techiman Nkoranza Kintampo Atebubu
Sene
8. Northern Region
Bole West Gonja East Gonja Nanumba Zabzugu-Tatale Chereponi-Saboba
Yendi Gushiegu-Karaga Savelugu-Nanton Tamale Tolon-Kumbungu West Mamprusi
East Mamprusi
9. Upper West
Wa Nadowli Sissala Jirapah-Lambussie Lawra
10. Upper East
Busila Kassena-Nankani Bongo Bolgatanga Bawku West Bawku East

Notes: Information obtained from the Ghana Living Standards Surveys documentation files.
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Figure A1.1: Agricultural and Manufacturing Tariff Index by Regions

(a) Agricultural Tariff Index by Regions

(b) Manufacturing Tariff Index by Regions

Source: Authors’ computations based on GLSS and TRAINS data.
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Data Description

Outcome Variables

• Ever_attended : Binary variable (Yes/No) which is a response to the question, "ever
attended school?"

• Ever_attended_ratio: Ratio of total number of children that have ever attended school
to the total number of children of school age in a district.

• Drop_out_Basic: Generated as children of school age who are currently out of school
and who do not have at least a basic education certificate.

• Drop_out_Basic_rate: Ratio of the total number of basic school dropouts in a district
to the total number of children who ever attended school.

• Drop_out_SSS : Generated as children of school age, who are currently out of school and
possess a basic school but not a senior secondary school certificate.

• Drop_out_SSS_rate: Ratio of the total number of senior secondary school dropouts in
a district to the total number of children who ever attended school.

Control Variables

• average_age: Mean age of children of school-going age in the district.

• share_of_females : Total number of females of school age divided by total number of
children of school age.

• christian_ratio: Share of christians of total children of school age.
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• muslim_ratio: Computed as the ratio of muslims to total children of school age.

• other_religions_ratio: Share of children of other religions of total children of school age.

• uneducated_HH_ratio: Share of household heads with no education in a district.

• basic_educated_HH_ratio: Computed as the share of household heads with basic educa-
tion in a district.

• SSS_educated_HH_ratio: Share of household heads with senior secondary education in
a district.

• average_HH_size: Average household size per district.

• age_HH_average: Computed as the mean of the age of household heads in a district.

• female_head_share: Proportion of households in a district headed by females.

• urban_ratio: Proportion of households in a district located in an urban area.
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Chapter 2

The Distributional Impact of Trade Liberalisation: The

Case of Rising Import Competition from China on

Gendered Labour Outcomes in Ethiopia

With Sylvanus K. Afesorgbor and Yohannes E. Ayele

The distributional effects of trade liberalisation have been well established in the theoretical
literature and these effects have the possibility of displaying a gendered dimension. This paper
contributes to the literature by providing empirical evidence on this gendered dimension by
analysing the relationship between import competition from China and gendered wage and
employment outcomes in Ethiopia. We achieve this by combining a rich manufacturing firm-
level panel data set with trade data for Ethiopia and investigate the impact of trade shocks on
labour force participation and compensation decomposed by gender and occupation. The results
show that rising import competition from China has a heterogeneous effect on female- and
male-specific labour market outcomes. The effect also depends on the level of skill intensity of
workers. The general decline in manufacturing employment associated with increasing Chinese
import competition in Ethiopia was borne by female production workers, relative to female
administrative workers whose employment outcomes were not statistically significantly affected.
This impact on female production workers was reflected in the total Ethiopian female-male
employment ratio, which saw a decline as imports from China surged. In the case of wages,
male wages and female production wages were negatively affected.

JEL Classification: F51, F14, P33
Keywords Globalisation, gender, international trade, Ethiopia
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2.1 Introduction

The redistributive potential of trade liberalisation has been well established both theoretically
and empirically in existing studies. Depending on the direction of structural change in an
economy and how resources are reallocated following trade liberalisation various outcomes such
as employment, poverty, inequality and skill premium can be influenced.

Over the past two decades as African countries have become more integrated into the global
economy, the need for research on the impact of trade openness on these economies has become
more significant. Previous research has focused on the effect on manufacturing employment
and wages for industries that directly compete with foreign firms. One dimension of the impact
of trade liberalisation in African countries that has however not received sufficient attention is
the gendered labour market.

The gendered labour market dimension of the redistributive effects of trade openness is
important to focus on because recent literature has emphasised stark discrepancies between
women’s employment and wages and that of their male counterparts in the private sector.
World Bank (2011) reports that women lag behind in most measures1 of economic opportunities
in most developing countries. Female labour force participation remains low, and even when
women work, they earn 10-30% less compared to men with the same level of education or labour
skill intensity. This paper connects these two phenomena of increasing globalisation and gender
disparities in labour markets by examining how manufacturing firms adjust the gender mix of
the labour force in response to increased competition brought about by a surge in imports.

Although there is evidence that employment across the manufacturing sector is declining in
general, female labour market outcomes are noted to be dwindling faster comparatively (Islam
& Amin, 2016; Duflo, 2012). This concern has gained much attention in the development
community and has been prioritised in the United Nations Sustainable Development Agenda,
with Goal 5 (SDG 5) targeted at empowering women and promoting a more gender equal
world in terms of labour force participation and compensation policy. Besides pursuing gender
equality for altruistic reasons, there are tremendous gains in terms of current contributions to
economic growth, as well as various intergenerational spillovers that can be attained from closing
the gender gaps in 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.

1World Bank (2016) reports that only 23% of low-income countries have achieved gender parity at the
primary level and 15% at the secondary level . In contrast, 79% of middle- and high-income countries have
achieved parity at the primary level and 41% at the secondary level.
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This justifies the need for a study on the impact of trade liberalisation on female outcomes to
aid policymaking and help countries towards closing the gender gaps in all dimensions.

Thus, this study focuses specifically on evaluating the differential impact of import compe-
tition from China on female and male labour market outcomes in Africa. Focusing on China
is relevant to policy because China is now the largest trading partner of the African continent.
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 et al. (2016) indicate
that low-cost competition from China threatens the African manufacturing sector. This is also
confirmed by Brautigam et al. (2018), who indicate that the rising influence of China in Africa
is an additional burden for local manufacturing firms as they struggle to compete with cheaper
Chinese imports. This does not necessarily mean that Africa’s trade relationship with China
only produces negative effects for Africa since there could also be potential benefits2 from this
relationship. However, the manufacturing sector in African countries stands the chance of
losing since exports from the region are dominated by natural resources and the continent is
also disadvantaged when it comes to manufacturing due to various capital and human resource
constraints.

The threats of Chinese competition to manufacturing employment are well-documented for
developed countries. For instance, Acemoglu et al. (2016) attribute the US manufacturing
employment sag witnessed in the 2000s to the increasing pace in import competition from
China. Similarly, Mion & Zhu (2013) using Belgian manufacturing firm-level data confirm
the deleterious effects of Chinese competition on employment growth in the manufacturing
sector. However, one may not presuppose that the impact of rising Chinese import competition
on a developing country like Ethiopia will be similar to the cases of advanced economies like
the US and Belgium. This is mainly because Ethiopia is an economy with a comparative
advantage in agricultural products and a smaller manufacturing sector in comparison to these
advanced economies. Despite this fact, China has a huge competitive advantage in certain
labour-intensive manufacturing sectors such as clothing and textiles, leather and shoes and
food processing, and these are equally vibrant sectors for Ethiopian manufacturing. Specifically,
Adem (2012) notes that sectors such as metal, textiles, chemicals, steel and food processing
are significant as they contribute approximately 13.4% to Ethiopia’s GDP. This points to the
possibility that Chinese competition may have substantial impacts on the Ethiopian economy.
In fact, Power (2008) indicates that rising Chinese imports are associated with negative effects

2See Busse et al. (2016).
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on employment in the leather and shoes industry for Ethiopia.
The evidence available on the impact of Chinese trade competition on developing countries

in general, and African countries specifically, 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 & Jenkins (2015) confirms the threat that the observed surge in imports from
China poses to the manufacturing economy of South Africa.3 The results from Edwards &
Jenkins (2015) provide a nuance of the gendered effect of import competition, as they note that
import penetration from China was higher in industries that are traditionally more favourable
to employing women or less demanding of physical effort such as spinning and weaving, knitted
and crocheted fabrics and clothing.

Generally, studies that analyse the impact of rising trade competition from China or else-
where focus on the effects on labour market outcomes in the domestic manufacturing sector
without considering the gendered dimension. Studies that have focussed on the gendered di-
mension of international trade include Sauré & Zoabi (2014) and Busse & Spielmann (2006).
Sauré & Zoabi (2014) analyse how international trade affects the gender wage gap and female
labour force participation in the USA. Their study did not focus on Chinese exposure and their
data set was a cross-sectional, not a firm panel data set. Also, Busse & Spielmann (2006) used
a cross-country sample to show a positive relationship between gender wage inequality and
comparative advantage in labour-intensive manufactures for developing countries.

Aside from these studies, there is no paper to the best of our knowledge, on the effect
of import competition (from China or anywhere else) on gendered outcomes in Africa using
a micro firm-level data. Wamboye & Seguino (2015) show in a recent study the effect trade
liberalisation has on female-male employment in Sub-Saharan Africa (SSA). They found that
openness has had a negative statistically significant impact on employment opportunities of
women in SSA both absolutely and relatively. Their analysis was, however, not at the firm level.
Using 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 shocks and also accounting for firm heterogeneity. In addition, their study
was conducted at the cross-country level and their focus was not on Chinese competition but
rather on trade openness at a more aggregated cross-country level. Most importantly, these

3The lack of literature on this important subject in Africa is mostly because the region lacks detailed firm-
level data. However, thanks to the Ethiopian Central Statistical Agency, we can now rigorously examine this
phenomenon using an African data set.
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previous studies did not look at the effect of import competition on workers disaggregated by
skill intensity such as production and administrative workers, which we do in this study.

2.1.1 Country Context

To document evidence of the impact of rising Chinese penetration on gendered outcomes in
SSA, we consider the case of Ethiopia for various reasons. First of all, Ethiopia is one of the
few countries in SSA that has a detailed and disaggregated manufacturing firm-level panel data
set for the entire 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.

Secondly, Chinese presence in Ethiopia has been growing stronger over the years with strong
political and economic ties between the two countries. The political ties between China and
Ethiopia are even stronger compared to other African countries, mainly because of parallel
political structures of the two states. Economically, Ethiopia is the second largest recipient
of Chinese aid (loan) in Africa and China is also the largest source of imports for Ethiopia.
Indications from panel (a) of Figure 2.1 show that if we normalize manufacturing imports with
the size of the country’s GDP, Ethiopia is the largest importer of manufactured commodities
from China compared to the biggest economies in SSA. Ethiopia’s share of GDP spent on
Chinese imports experienced an exponential increase from almost zero (0) in 1996 to 15%
in 2015. An interesting phenomenon about the Sino-Ethiopia bilateral relationship is that
unlike other African 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 of
over 100 million and is also experiencing a rising middle class and this constitutes a potential
source of market demand for growing Chinese productions.

Although this increasing trade relationship with China may have some positive gains for
Ethiopia, there are also many downsides to it. As rightly argued by many trade economists,
globalisation may produce both winners and losers. One of such possible losers could be workers
in sectors facing direct competition who might experience changes in their employment and
wages. For example, the employment sag alluded to by Acemoglu et al. (2016) for the US as a
result of import competition from China is also evident here in the case of Ethiopia.
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Figure 2.1: Chinese Imports and Employment Trends in Manufacturing

(a) Chinese Manufactured Goods Import
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(b) Mean Manufacturing Employment Trends in Ethiopia

Data Source: UNCOMTRADE Database and Ethiopian Manufacturing Firms Census.

48



Panel (b) of Figure 2.1 provides evidence that the average number of workers employed
by a firm in the manufacturing sector continuously declined for both male and female and in
total over majority of the period of our study. Even though it can be observed that average
employment in the manufacturing sector was already on the decline after the mid-1990’s, pre-
ceding the rise in imports from China in the sector, our interest here is how this rise in imports
contributed to the further decline in employment as has been analysed for other countries with
similar trends such as the US.

Any adverse effect of trade liberalisation could disproportionately affect women in the man-
ufacturing sector because of the structure of production in a developing country like Ethiopia.
The question of the impact of trade liberalisation on gendered outcomes is therefore an empiri-
cal one which we intend to answer using detailed firm-level panel data from Ethiopia spanning
the years 1997-2010. The evidence for the manufacturing sector specifically on this topical
issue is scanty for SSA. Although there are few studies that use Latin American and Asian
manufacturing data to study the gendered effect of globalisation, it is not given that the effects
in manufacturing for SSA will be similar to what has been witnessed in Latin America and
Asia.

2.1.2 Preview of Findings

We find that female employment was negatively impacted by trade competition from China.
Specifically, we find from our empirical analysis that import competition from China resulted
in a robust reduction in the employment and wages of female production workers. We also
find some evidence of a reduction in male wages, even though these are not robust to our
sensitivity tests. These effects were due to the mix of coping strategies that manufacturing
firms adopted when faced with intense competition. Firms employed fewer female production
workers and also cut down on male wages in general. The reduction in male wages brought
about an increase in the female-to-male wage gap. This means that the observed increase in
the female-to-male wage gap should not be hastily interpreted as beneficial to women in the
Ethiopian manufacturing industry.

Section 2.2 details the theoretical basis of our empirical analysis and sets out the three main
hypotheses we test in this paper. Section 2.3 presents the data used in the study while Section
2.4 and 2.5 present the empirical strategy and findings, respectively. Section 2.6 concludes the
paper with key findings and policy implications.
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2.2 Theoretical Perspectives and Hypotheses Formulation

Traditional trade theory, specifically the Stopler-Samuelson model emphasises that trade lib-
eralisation would have distributional effects for the different factors of production within an
economy based on the concept of comparative advantage. 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 dominated with low-skilled labour, then employment and
wages of low-skilled workers would plummet since industries that are more exposed to intense
import competition are more likely to see less productive firms exiting (Melitz, 2003). This
may trigger labour re-allocations between and within industries and also a possible contraction
of the domestic industries leading to downsizing of the labour force.

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 competitive
advantage in such industries. Ethiopia has a burgeoning manufacturing sector such that local
firms may not be able to compete efficiently with cheap Chinese imports. Evidence from
96 micro, small and medium-size manufacturing enterprises (SMEs) in Ethiopia by Tegegne
(2006) confirm how rising import competition from China has negative consequences for local
businesses. The author indicates that 28% of domestic firms were forced into bankruptcy, and
32% downsized activity. Specifically, the average size of micro-enterprises fell from 7 to 4.8
employees, and of SMEs, from 41 to 17. These employment effects might be heterogenous
based on several dimensions of which gender could be one of them.

Becker (1971) also looked at the issue of import competition and gendered outcomes through
the gender discrimination lens. Becker argues that increases in international trade would lead
to the closing up of the wage gap between males and females 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 engage in it or have a taste
of discrimination. Firms that engage in discrimination against women would have to bear a
cost or sacrifice some profits as they hire more men and pay them relatively higher wages than
women regardless of their qualifications or skills portfolio. As competition becomes intense with
increasing imports within an industry, firms within that industry experience greater pressure
to cut costs, including costs associated with discrimination. Similarly, Black & Brainerd (2004)
using the framework of Borjas & Ramey (1995) also explain that an exogenous increase in
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foreign competition would reduce rents for firms and this would equally reduce wages across
the gender divide, but as males are paid disproportionately higher than females, the male-female
wage gap would shrink as import competition intensified.

Contrary to the arguments of Becker (1971), Menon & Rodgers (2009) show theoretically
that exposure to foreign competition in concentrated (less-competitive) sectors of the domestic
economy would widen the wage-gap between females and males. They explain that if firms
in concentrated sectors discriminate against women, an increase in foreign competition would
reduce the rent of firms in concentrated sectors and in an attempt to leverage the firms would
adopt several combinations of cost-saving strategies. Some of the cost-cutting strategies avail-
able to the firms may include 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 manufac-
turing involves physical effort, female production workers will gain if increased competition
from trade leads to a reduction in the demand for physical labour due to technological up-
grading. However, the required mechanism for this theoretical exposition to be favourable for
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 technology. The
common evidence in most African economies is that they lag behind technologically, hence the
conditions necessary for the Juhn et al. (2014) argument that increasing trade competition
would be favourable for women may be non-existent. We can analyse these conditions from
two different perspectives:

Firstly, developing countries have abundant low-skilled labour and a high rate of unem-
ployment, resulting in their preference for labour-intensive production methods that use more
physical efforts than modern technology (Cirera & Sabetti, 2019). 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 & Porell (2000)
confirm such an occurrence for more advanced economies such as the US. For SSA, technological
innovations and the adoption of modern technologies are rare occurrences in most industries.
For example in the case of Ethiopian firms, Abreha (2014) showed that technological diffusion
from main technology frontiers to domestic firms is minimal mostly because of limited absorp-
tion capacity of domestic firms and a low level of research and development (R&D) expenditure.
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The absence of this pivotal condition makes it implausible for domestic firms to adopt modern
technology that can push for the replacement of male-oriented or physical-demanding tasks
with female-friendly technology. Thus, trade liberalisation producing a favourable demand for
female labour as argued by Juhn et al. (2014) may not be in the case of Ethiopia.

Secondly, 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 female labour. How-
ever, 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 discrimination, and not necessarily from adopt-
ing female-friendly (modern) technology (Seguino, 2000). In a cross-country study, Busse &
Spielmann (2006) provide evidence that a higher degree of gender wage inequality contributes
or is positively related to comparative advantage in labour-intensive sectors. In addition, the
evidence of competitive advantage gained by exporting firms through the paying of lower wages
was supported in Chen et al. (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 exporting sectors do not significantly expand to create job opportunities for females. For
instance, in our data set only 2.6% of firms export and this is the likely phenomenon for most
of African manufacturing, as production is mainly done for the domestic market.

It is more plausible that 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 emanate directly from the replacement of female
workers with more physical (male) workers from industries negatively affected by foreign com-
petition. The substitution away from female workers would reduce their demand and thereby
reduce their wage rate.

This possibility that trade liberalisation adversely affects women by widening the employ-
ment and wage gaps was supported by Sauré & Zoabi (2014) both from the theoretical and
empirical perspectives. Although their model applies specifically to capital-abundant (devel-
oped) countries, we can extend similar arguments to labour-abundant countries. Using both
the physical strength requirement argument of Juhn et al. (2014) and Sauré & Zoabi’s (2014)
assumption of complementarity between capital and female labour, we can also intuitively pre-
dict that trade liberalisation may worsen the labour market gender gap between males and
females. Assuming similarly that the female-dominated sector is more capital-intensive and the
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male-dominated sector is labour-intensive, then opening up to trade would lead to expansion
of the labour-intensive (male-dominated) sector in labour-abundant countries and contraction
of the capital-intensive sector, as many developing countries have comparative advantage in
the labour-intensive sector. According to Sauré & Zoabi (2014), this expansion of the male-
dominant sector should trigger reallocation of females to the male sector. However, this real-
location may not happen because the male sector requires physical brawn that naturally the
females are assumed not to have. Sauré & Zoabi (2014) 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 the 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 differential adverse effects for female and male
employment in the Ethiopian manufacturing sector, as well as influence the employment gap
between male and female workers. The reasoning behind this is that the domestic manufactur-
ing sectors facing intense competition from China would reduce employment of women and men
disproportionately in their bid to survive the intense competition and stay afloat. These firms
are more likely to substitute female labour with male labour especially in the case of production
workers. 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 employment would de-
cline 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 affect wages of males and females differently. Black &
Brainerd (2004) emphasise 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 reducing wages for the existing male employees.

Our third hypothesis differentiates the effects of import competition on male and female
labour outcomes on the basis of the skill intensity of 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
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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 the industry or firm
levels should equally affect male and female labour outcomes and should not create any gendered
employment or wage gaps among administrative workers.

2.3 Data

We use two main data sets. The first is the Ethiopian Large and Medium Manufacturing Firms
Census data set collected annually by the Central Statistical Agency of Ethiopia covering the
years 1997-2010 and the second is trade data from UN COMTRADE.

The census covers the entire population of manufacturing firms that use power-driven4

machinery with the most detailed industrial classification level of firms being at the four digit
level (ISIC Rev 3.1). The total number of manufacturing firms was only 623 in 1996 but this
increased to 1934 firms by 2011. The number of foreign5 owned firms also increased from 24 in
1996 to 114 in 2011.

The census contains information on the number of workers and wages by gender, occupa-
tion,6 and nationality for each firm. This equips us with the total number of male and female
Ethiopian workers for each firm by occupation. Likewise, the census contains data on the total
amount of wages including commissions, bonuses, and professional and hardship allowances
paid to male and female Ethiopian workers and foreigners. The total number of workers and
wages by occupation and gender for each firm enables us to calculate other needed outcome
variables such as female and male wage rates, female-to-male total wage-gap, female-to-male
production wage-gap and female-to-male adminstrative wage-gap. In addition, the census data
set provides relevant information on variables used as controls in our estimations such as the
value and quantity of goods that firms produce and sell in foreign markets, firm’s investment
in capital and technology, size of the firm, type of ownership,7 nationality of owners, location
of the firms, exporting status and ownership of firms by gender.

To be able to compare nominal variables over the years, we sourced data on the price
deflator for Ethiopia from the World Development Indicators, World Bank databases and used

4This does not mean that the machinery involved generally requires less physical efforts to operate.
5Where foreign ownership is defined as the case in which the share of non-Ethiopians in the firm’s total

initial paid up capital is greater than 50%.
6Production, administrative, seasonal and temporal workers and paid apprentices.
7Proprietorship or public listed company.
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it to deflate variables such as wages, outputs, investments and cost expenditures. We also
computed capital intensity, skill intensity and the average educational levels of males and
females in addition to firms’ productivity based on information from the data set.

Table 2.1 shows the distribution of the average number of workers by both gender and oc-
cupation within the various industries. The distribution shows for instance that the proportion
of females in the labour force was larger in sectors such as textiles and apparel that demand
less physical effort in comparison to sectors such as furniture, machinery and equipment, wood
and products of wood and fabricated metals, that require more physical effort. It is further
observed that the top two sectors that employ a large share of female production workers are
textiles and apparel.

Another dimension of the dynamics in the data set can be observed from the variation in the
degree of gender segregation over time presented in Table 2.2. 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 that 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 capture the extent to which gender segregation is prevalent in the Ethiopian manufacturing
sector.

Overall, the index did not witness drastic changes within industries over time but industries
that had a relatively higher amount of segregation such as wood, furniture and fabricated metal
turn to be those that mainly employed men. This illustrates the fact that, these industries
are mainly male-dominated, while there are no purely female industries. Increased import
competition will tend to have little gendered effect in these male industries, while the impact
on the less segregated industries may be more pronounced. Also, if the sectors in which women
are employed turn to shrink due to trade competition relatively more than the male dominated
sectors, women might be pushed out of the labour market since they cannot relocate to the
male sectors.

Further descriptive statistics of variables are presented in Table A2.1 and Figure A2.1 in
Appendix 2.
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Table 2.1: Average Number of Workers by Gender and Occupation

Total
ISIC2 Sector Male Female Share of Females
15 Food 78.56 28.02 0.30
16 Tobacco 489.56 365.44 0.44
17 Textiles 310.57 281.29 0.43
18 Apparel 59.96 122.51 0.53
19 Tanning & dressing of leather 80.06 40.90 0.34
20 Wood & products of wood 55.92 12.96 0.13
21 Paper & paper products 96.59 52.29 0.41
22 Publishing & printing 42.72 33.86 0.44
24 Chemicals 62.42 37.16 0.41
25 Rubber & plastics 66.27 40.85 0.35
26 Other non-metallic mineral 48.03 12.91 0.23
27 Basic metals 107.21 18.29 0.18
28 Fabricated metal 50.86 13.56 0.15
29 Machinery & equipment 28.56 5.94 0.14
30 Office, accounting & computing 53 9 0.15
31 Electrical machinery & apparatus 34.89 9 0.18
34 Motor vehicles, trailers & semi-trailers 108.90 19.89 0.16
36 Furniture 29.96 5.97 0.13

Notes: Table 2.1 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
and occupations.
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Table 2.1 (Continued): Average Number of Workers by Gender and Occupation

Administrative Production
ISIC2 Sector Male Female Share of Females Male Female Share of Females
15 Food 39.38 12.65 0.15 40.26 15.67 0.15
16 Tobacco 228.56 147.63 0.18 260.88 217.88 0.25
17 Textiles 101.34 39.25 0.09 210.69 241.05 0.34
18 Apparel 21.89 16.13 0.10 38.93 106.97 0.43
19 Tanning & dressing of leather 28.40 10.74 0.08 52.47 30.34 0.26
20 Wood & products of wood 21.22 7.06 0.07 34.90 5.94 0 .06
21 Paper & paper products 41.04 16.48 0.11 56.35 35.98 0.30
22 Publishing & printing 15.61 10.99 0.14 26.66 22.51 0.30
24 Chemicals 30.23 11.73 0.12 33.41 25.85 0.29
25 Rubber & plastics 19.83 9.43 0.10 46.14 31.54 0.25
26 Other non-metallic mineral 22.75 7.24 0.06 30.39 7.22 0.18
27 Basic metals 38.16 12.01 0.10 68.51 5.85 0.07
28 Fabricated metal 16.40 8.33 0.08 34.32 5.61 0.07
29 Machinery & equipment 6.46 2.90 0.08 20.94 2.96 0.05
30 Office, accounting & computing 38 9 0.15 - - -
31 Electrical machinery & apparatus 10.11 4.61 0.08 24.39 4.11 0.09
34 Motor vehicles, trailers & semi-trailers 39.57 16.20 0.13 69.81 3.83 0.03
36 Furniture 7.11 3.50 0.08 21.92 2.46 0.05

Notes: Table 2.1 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 and occupations.
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Table 2.2: Degree of Gender Segregation in Manufacturing Industries

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 & 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 & 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 & 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 & 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 & 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 & 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 & computing - - - - - - - - - 0.35 - - - -
31 Electrical machinery & 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 & 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: Table 2.2 displays the degree of gender segregation across 2-digit sectors (ISIC Rev 3.1) in Ethiopia from 1997 to 2010. Segregation is measured using the Duncan

& Duncan (1955) index of degree of gender segmentation, which is calculated as; D = 1
2

N∑
i=1

fi −mi.
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2.3.1 Chinese Import Penetration in Ethiopia

Given that we are interested 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. We compute our measure of
import penetration using the trade data merged with the firm-level data set at the 4-digit in-
ternational standard industrial classification (ISIC) level. Hence obtaining an index for trade
exposure that is both industry- and time-varying. This enables us to map out the effects at
a disaggregated industrial level. Specifically, we compute the import penetration from China
(IP_Chinajt) for industry (j) at time (t) as the proportion of domestic demand for the out-
put of that industry that is satisfied by imports from China. This computation follows the
standard approach in the trade literature (Acemoglu et al., 2016; Autor et al., 2013). Hence
(IP_Chinajt) is computed as the ratio of the value of imports from China to the value of
Ethiopian apparent consumption as specified in (2.1) below:

IP_Chinajt =
Import_Chinajt

Total_Productionjt + Importsjt − Exportsjt
(2.1)

Apparent consumption is measured as domestic production and imports, less exports. The
IP index is therefore used as a proxy to measure import competition. The index measures the
share of Chinese imports in total domestic consumption of Ethiopia. Total production at the
industry level is obtained by simply summing production data8 for firms in the same ISIC (4)
category.

Panel (a) of Figure 2.2 shows the evolution of the average import penetration from China to
Ethiopia variable for the years 1996 to 2010. The Figure shows that export of manufacturing
products from China to Ethiopia as a ratio of Ethiopian apparent consumption has increased
consistently over time on average across all industries. Chinese import penetration increased
from less than 5% in 1996 to over 15% in 2010.

8The production data is converted to US dollars ($) using the official exchange rates between the US dollar
and Ethiopian birr. This is done because the trade data is available in USD($). We use exchange rate data
from World Development Indicators, World Bank.

59



Figure 2.2: Chinese Import Penetration in Ethiopia

(a) Mean for All Industries

(b) Mean by 2-digit ISIC Industries

Source: Authors’ computation based on firm data from Ethiopia and UMCOMTRADE data.
Notes: For industry codes refer to Table 2.1.
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Emphasising the importance of looking at the analysis at a more disaggregated sectoral
level as suggested by Acemoglu et al. (2016), the import penetration ratio significantly differs
for different industries within the manufacturing sector as shown in Panel (b) of Figure 2.2.
The Figure shows that there exists a significant variation in different sectors. While there were
sectors that faced increasing competition from China such as chemicals, rubber and plastics,
basic and fabricated metals, apparel, textiles, leather and furniture there were other sectors
such as publishing and printing, food and tobacco that faced less intense competition from
China as the import penetration remains close to zero and constant over the years.

Interestingly, sectors such as apparel, textiles and chemicals that are among the top em-
ployers of women experienced increased competition. Given that these sectors are not highly
segregated by gender, there is the potential for import competition to have gendered effects,
especially in situations where male labour is preferred to female labour. 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.

2.4 Empirical Strategy

To examine the impact of import competition on gendered outcomes, we model gendered labour
market outcomes as functions of trade exposure at the industry level of specific Ethiopian firms
and also firm-specific characteristics. We use female and male employment, their different
compensations, and employment and wage gaps as our main outcome variables. Our main
covariate of interest is the one year lag9 of the import penetration index which varies by the
4-digit ISIC industry level, over time. Since there are many other factors that account for
variations in gender 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 = βIP_Chinajt−1 + αXijt + αi + αt + εijt (2.2)

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 manufacturing 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

9We use the lag to allow for an adjustment period for the firm.
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extends to female and male participation in the various industries.
Our main dependent variables include male and female employment and wages, as well as

female-male employment and wage gaps within different occupations (production and admin-
istrative workers). We control for an exhaustive set of firm-specific characteristics that can
confound the effect of import competition. The firm-specific variables include capital intensity,
measured by dividing total assets by the total labour force. In addition, we control for individ-
ual productivity (TFP) of the firms using the widely-applied measure by Levinsohn & Petrin
(2003) which controls for simultaneity bias. Controlling for productivity of the firms is relevant
as an increase in TFP can confound the effect of import competition as this can similarly reduce
employment. More importantly, since our main concern is the effect on employment and wages
for males and females, differences in their level of education can affect any observable differences
in their employment or wage differentials. For instance, it is possible that the substitution of
female for male labour is due to differences in skill, work experience or educational level, such
that competing firms decide to employ more skilled (educated) production workers, and men
are most educated in these technical jobs than women, which is why they are substituted. Thus,
we also control 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 males or
females within the total labour force of a firm that has at least college education (< 15 years of
education). We are however unable to control for average work experience of the workforce due
to data unavailability, but education serves as a proxy for skills in general in our estimations.
The 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 of the firm
and the year of the census.

In addition to 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 firm by including dummy variables that capture whether a
firm is domestically or foreign owned. Additionally, an indicator variable is used to capture
whether a firm is privately or publicly owned. To control 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.
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2.5 Results and Discussion

2.5.1 Effect of Import Competition on Gendered Employment

Our baseline results are reported in Table 2.3. 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 statistically significant effect on total
employment after controlling for productivity, capital and skill intensity, education level of the
labour force, firm’s age, ownership and export/import status of the firm. On the differential
effect for males and females, our results show a contrasting effect of import competition on
employment by gender. Whereas import competition adversely affects females by reducing
their employment by 0.4% point when import competition increases by 1 unit point, there is no
statistically significant adverse effect on male employment. Specifically, employment of women
working in a firm that faces the mean (in the entire sample) exposure to competition from China
which is 0.09, decreases by approximately 0.04%. These results suggest that import competition
may create a gender wedge in terms of an employment gap between male and female workers
because female labour is more likely to be substituted with male labour if firms want to cut
labour costs due to intense low-wage competition from China. Theoretical reasoning for such
an occurrence can be attributed to the differences in physical nature of work which makes
employing men more attractive for firms who need more physical labour to 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 downsize, the domestic firms would have a higher preference for male compared to
female labour especially if the firms use more physical or labour-intensive production methods.
These results are consistent for the case of Ethiopia as a developing country with most of
its manufacturing firms preferring labour-intensive production methods thus making physical
strength a vital element in their labour force.

By this reasoning, we expect these adverse effects of import competition to affect females
employed in production or blue-collar occupations more than their counterparts employed in
administrative or white-collar occupations. Our results presented in Table 2.4 look at the
heterogeneous effect of import competition on gender by two main occupational groups.
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Table 2.3: Import Competition and Employment by Gender

Male Female Total
(1) (2) (3)

Import_Penetrationt−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)

Private/Co− operative -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: Table 2.3 shows the marginal effects of import competition from
China on female, male and total employment within Ethiopian firms
based on an unbalanced panel. Robust standard errors reported in paren-
theses. ***; **, * denote 1%, 5% and 10% statistical significance levels,
respectively.
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Table 2.4: Import Competition and Employment by Occupation and Gender

Administrative Production
Male Female Male Female
(1) (2) (3) (4)

Import_Penetrationt−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)

Private/Co− operative -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: Table 2.4 shows the marginal effects of import competition from China on
female and male employment decomposed by occupational groups. Robust standard
errors reported in parentheses. ***; **, * denote 1%, 5% and 10% statistical significance
levels, respectively.
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Table 2.5: Import Competition and Gender Employment Gaps

Total Administrative Production
(1) (2) (3)

Import_Penetrationt−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)

Private/Co− operative -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: Table 2.5 shows the marginal effects of import competition from
China on total, administrative and production female-to-male employment
gaps. Robust standard errors reported in parentheses. ***; **, * denote 1%
5% and 10% statistical significance levels, respectively.
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The results confirm the theoretical reasoning that the adverse effect of competition from
China would be more severe for females employed in production jobs compared to administrative
jobs. The results displayed in column (4) indicate the negative and statistically significant effect
for female production workers while the effect on female administrative workers in column
(2) displays no statistically significance, despite having a negative sign. This points to the
fact that the impact on female production workers drives the results we observe in Table 2.3.
The effect of -0.559 indicates ceteris paribus that a unit point increase in import penetration
from China results in a 0.6 % point reduction in female production employment. Specifically,
a firm facing the mean import penetration from China will decrease employment of female
production workers by 0.05%. Hence a firm facing the mean import penetration and employing
the average number of female production workers of 40, will let go of approximately 0.02
female workers, while male workers and female adminstrative workers do not experience any
statistically significant impacts on employment. These results from Ethiopia clearly contrast
that of Mexico found by Juhn et al. (2014), where they showed a preference for female blue-
collar workers due to technological upgrading. Clearly, the opposite seems to be happening in
Ethiopia with competition from China.

With regards to the signs of the other control variables in Tables 2.3 and 2.4; total factor
productivity, capital intensity, an educated male workforce and private/ co-operative firms
are negatively related to employment, while older firms and firms with more involvement in
international trade turn to be larger in terms of employment.

In Tables 2.3 and 2.4 we focused on the absolute impacts on employment. We next turn
our attention to the relative employment effects. Following the gender literature, we define the
gender employment gap as the difference between the employment rates of men and women of
working age in the manufacturing sector. Technically, the gender employment gap measures
the proportion by which male employment exceeds that of women by percentage point. Since
we computed the gap as female-to-male ratios, an increase in the gap is favourable for females.
Thus, our next results examine the impact on the female-to-male employment gap within firms.
There has always existed an employment gap and the aim here is to examine how the gap
has evolved following increased import competition from China after controlling for potential
variables that can affect the employment gap. The results are presented in Table 2.5, where the
three dependent variables are the total gender gap, administrative gender gap and production
gender gap in employment, respectively.

As is suggested by the signs of the marginal effects, an increase in Chinese competition re-
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duces the female-to-male total employment gap, pointing to an unfavourable effect for women.
However, the negative effect is not strongly statistically significant at conventional levels. Re-
sults from column (1) show statistical significance at 10%. Nonetheless, the results confirm
that import penetration has an economic significant effect on the gender employment gap
in Ethiopia’s manufacturing sector. This confirms 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.

2.5.2 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 & 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 males and females. The first two columns of
Table 2.6 are of particular interest. They reveal that even though total male employment is
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 the differential effect on gender wages of different occupations, we find weak effects
on female production wages as reported in Table 2.7. We investigate the contrasting wage
effects for women observed in Table 2.6 and 2.7 further in the next section when we conduct
robustness tests. In Table 2.8 we find that import competition is favourable to women, as we
see a positive change in the relative wage of females. Improvement in the wage gap for females
is not because women’s wages are increasing, but rather that men’s wages are declining in the
face of increasing import competition thereby closing the gender gap.

We also note that more productive firms turn to pay higher wages as shown by the strongly
statistically significant marginal effects of the total factor productivity variable displayed in
Table 2.6. This is consistent with the literature on firm productivity and wages. Also firms
that have higher educated workforce and are relatively more capital intensive pay higher wages
as is expected.

When faced with intense foreign competition, Ethiopian firms prefer on the average to lay-
off female production workers and keep their male counterparts at a lower wage rate. This
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option is preferred to leaving employment unaffected and implementing larger wage reductions
for both genders.

Table 2.6: Import Competition and Wages by Gender

Male Female Total
(1) (2) (3)

Import_Penetrationt−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)

Private/Co− operative -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: Table 2.6 shows the marginal effects of import competition
from China on male, female and total wages. Robust standard errors
reported in parentheses. ***; **, * denote 1%, 5% and 10% statistical
significance levels, respectively.
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Table 2.7: Import Competition and Wages by Occupation and Gender

Administrative Production
Male Female Male Female
(1) (2) (3) (4)

Import_Penetrationt−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)

Private/Co− operative -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: Table 2.7 shows the marginal effects of import competition from China on
male and female wages by occupational groups. Robust standard errors reported
in parentheses. ***; **, * denote 1%, 5% and 10% statistical significance levels,
respectively.
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Table 2.8: Import Competition and Gender Wage Gaps

Total Administrative Production
(1) (2) (3)

Import_Penetrationt−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)

Private/Co− operative -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: Table 2.8 shows the marginal effects of import competition from
China on total, administrative and production female-to-male wage gaps.
Robust standard errors reported in parentheses. ***; **, * denote 1%, 5%
and 10% statistical significance levels, respectively.
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2.5.3 Robustness Analysis for Baseline Findings

In this section, we present three robustness analysis for our key findings on the impact of import
penetration from China on gendered labour market outcomes in Ethiopian manufacturing firms.

First of all, due to the fact that our baseline analysis was based on an unbalanced panel and
due to issue of attrition from our sample, our baseline estimates may be biased. This might be
the case if firms that survive throughout the study period have time varying characteristics that
are correlated with both their exposure to Chinese competition and their employment and wage
outcomes. Despite the fact that we control for firm fixed effects in our baseline estimations, this
will not deal with time varying firm characteristics which are not controlled for. We therefore
re-estimate our baseline models based on the firms that stayed in the sample the entire period
of the study. Secondly and thirdly, we restrict our analysis to firms that have 1000 or less
employees to check if large firms are driving our findings (these firms make up over 90% of
our sample), and we also omit three controls variables. Given that China has close economic
ties with Ethiopia, import competition from China faced by Ethiopian firms might be closely
correlated to the export status, import status and the foreign ownership status of firms. We
exclude these controls to check how our results change.

A final concern for our baseline results is how industry-time varying variables affect our
estimations. We are unable to control for these because we do not have industry level variables
in our data set. Also, we can not include industry fixed effects interacted with a time trend
because this will result in multicollinearity with our main covariate of interest.

The results from the sensitivity analysis are presented in Table 2.9 and 2.10 for our em-
ployment and wage variables, respectively. Each panel of both tables shows the results for
an outcome variable that displayed statistically significant effects in our baseline estimations.
From panels (a) and (c) of Table 2.9, we observe that the negative impact of Chinese import
competition on female employment and the employment of female production workers is robust
in all three different specifications. The effects on total employment is however driven by large
firms as can be observed from column (2) of panel (b). Also the impact on the total employment
gap is only statistically significant in our last specification (column (3) of panel (d)).

Also from panel (a) and (c) of Table 2.10, the impact on male wages and the total wage
gap found in the baseline estimations is not robust in the balanced panel but still holds in the
other two specifications. However the impact on female production wages is still statistically
significant in all three specifications.

72



Table 2.9: Robustness for Employment Outcomes

Balanced Panel Firms size =<1000 Omit 3 Variables
(1) (2) (3)

(a) Female Employment
Import_Penetrationt−1 -1.099*** -0.318* -0.372**

(0.359) (0.168) (0.168)
Constant 4.304*** 2.859*** 2.938***

(0.214) (0.102) (0.103)
Observations 1537 8230 8368
R-squared 0.150 0.091 0.089
Number of firms 126 1796 1804
(b) Total Employment
Import_Penetrationt−1 -0.867*** -0.175 -0.222*

(0.259) (0.125) (0.126)
Constant 5.587*** 4.340*** 4.449***

(0.171) (0.087) (0.086)
Observations 1538 8248 8386
R-squared 0.143 0.074 0.072
Number of firms 126 1799 1807
(c) Female Production Workers
Import_Penetrationt−1 -1.210*** -0.475** -0.540**

(0.372) (0.211) (0.210)
Constant 3.753*** 2.872*** 2.966***

(0.242) (0.149) (0.152)
Observations 1412 6279 6414
R-squared 0.260 0.176 0.177
Number of firms 125 1482 1490
(d) Total Employment Gap
Import_Penetrationt−1 -0.297 -0.265 -0.270*

(0.253) (0.167) (0.160)
Constant -0.829*** -1.042*** -1.087***

(0.157) (0.084) (0.081)
Observations 1299 7354 7471
R-squared 0.099 0.065 0.063
Number of firms 126 1718 1727

Notes: This Table presents the sensitivity analysis for our baseline employment findings. We present the
effects of import competition from China on female employment, total employment, female production
employment and the total employment gap in panels (a), (b), (c) and (d), respectively. We present
outputs based on a balanced panel, restricting the sample to firms with 1000 or less employees and
omitting three controls (import status, export status and foreign ownership), in columns (1), (2) and
(3), respectively. Robust standard errors reported in parentheses. ***; **, * denote 1%, 5% and 10%
statistical significance levels, respectively.
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Table 2.10: Robustness for Wage Outcomes

Balanced Panel Firms size =<1000 Omit 3 Variables
(1) (2) (3)

(a) Male Wages
Import_Penetrationt−1 -0.070 -0.207** -0.190**

(0.150) (0.097) (0.095)
Constant 8.987*** 8.865*** 8.877***

(0.162) (0.072) (0.074)
Observations 1540 8294 8433
R-squared 0.195 0.182 0.184
Number of firms 126 1806 1814
(b)Female Production Wages
Import_Penetrationt−1 -0.352* -0.238** -0.218*

(0.211) (0.117) (0.115)
Constant 9.045*** 8.774*** 8.805***

(0.234) (0.091) (0.097)
Observations 1530 8184 8322
R-squared 0.127 0.138 0.135
Number of firms 126 1791 1799
(c) Total Wage Gap
Import_Penetrationt−1 0.093 0.350*** 0.331***

(0.200) (0.120) (0.116)
Constant -0.032 -0.182* -0.183**

(0.250) (0.093) (0.090)
Observations 1534 8214 8352
R-squared 0.014 0.011 0.011
Number of firms 126 1791 1799

Notes: This Table presents the sensitivity analysis for our baseline wage findings. We present the
effects of import competition from China on male wages, female production wages and the total wage
gap in panels (a), (b) and (c), respectively. We present outputs based on a balanced panel, restricting
the sample to firms with 1000 or less employees and omitting three controls (import status, export
status and foreign ownership), in columns (1), (2) and (3), respectively. Robust standard errors
reported in parentheses. ***; **, * denote 1%, 5% and 10% statistical significance levels, respectively.
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2.6 Conclusion

In this paper, we touch on two sensitive concerns that have received global political and eco-
nomic attention in both developing and developed countries. First, the issue of increasing
gender differences in the labour market. This concern emphasises that a significant difference
in wage and employment outcomes between males and females still persists, even within similar
skill intensity. Second is the concern of the influx of cheap imports from China and how this
creates an employment sag in the 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 estimators to test three
hypotheses in our study. Our results show interesting findings that import competition has
differential effects 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 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-collar 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 on average. The finding
that mainly female production workers are 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.

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 a positive impact on the gender wage gap. Specifically, we observe that a
percentage point increase in import penetration from China reduces the wages of male workers
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by 19% in general.
With the current rising anti-globalisation sentiments across the world especially about the

adverse distributional effects of globalisation, the findings of the paper provide policymakers
the necessary insight to devise policies that would make globalisation compatible with gender
policies and thus more favourable to women. The result that female production workers are
mainly displaced because of rising import competition from China can undermine the United
Nations’ realisation of SDG 5 in countries that are similar to Ethiopia.
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Appendix 2

Figure A2.1: Average Employment and Wage Gaps by Occupation

(a) Average Employment Gaps
(b) Average Wage Gaps

Data Source: Ethiopian Manufacturing Firms Census Notes: Employment gap is computed as the difference between female and
male employment while wage gap is computed as the difference between female and male wages. The logs are presented in the Figure.

80



Table A2.1: Summary Statistics

Variable Mean Std. Dev. Min. Max. N

(a) Employment Outcomes in logs
Total Employment 3.77 1.24 0.69 8.98 10527
Total Administrative Workers 2.57 1.48 0 7.36 9950
Total Production Workers 3.26 1.27 0 8.97 10425
Total Male Employed 3.37 1.25 0 8.29 10524
Male Administrative Workers 2.21 1.49 0 7.31 9717
Male Production Workers 2.87 1.27 0 8.10 10362
Total Female Employed 2.41 1.52 0 8.43 9891
Female Adminstrative Workers 1.68 1.32 0 7.18 8656
Female Production Workers 2.26 1.51 0 8.42 7479

(b) Wage Outcome in logs
Total Wage Rates 9.14 0.75 5.22 13.24 10524
Total Adminstrative Wage Rates 9.33 0.85 5.04 13.22 9917
Total Production Wage Rates 9.09 0.76 4.71 13.25 10409
Total Male Wage Rate 9.20 0.75 5.22 13.44 10513
Administrative Male Wage Rate 9.37 0.88 5.04 13.48 9677
Production Male Wage Rate 9.15 0.78 4.71 13.42 10338
Total Female Wage Rate 8.98 0.87 -0.18 12.74 9744
Administrative Female Wage Rates 9.23 0.89 4.97 12.84 8613
Production Female Wage Rates 8.95 0.89 -0.18 14.04 7399

(c) Control Variables
Import Penetration China 0.09 0.15 -0.05 0.92 10534
log (TFP) 6.11 1.19 -0.52 13.09 10177
capital_intensity 10.42 2.31 -5.46 16.93 10257
skill_intensity 0.84 1.43 0 44 9848
female_education 0.03 0.06 0 0.9 9772
male_education 0.14 0.19 0 7.64 10520
log(age_firm) 2.24 1.08 0 6.22 10125
export_status 0.06 0.23 0 1 10534
import_status 0.71 0.46 0 1 10534
foreign_ownership 0.05 0.22 0 1 10534
private/co-operative 0.8 0.4 0 1 10534

Notes: This Table presents descriptive statistics of outcome variables (both in logs and levels)
and control variables.
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Table A2.1 (Continued): Summary Statistics

Variable Mean Std. Dev. Min. Max. N

(d) Employment Outcomes in levels
Total Employment 118.45 292.42 2 7914 10527
Total Administrative Workers 44.19 103.6 1 1568 9950
Total Production Workers 75.5 217.55 1 7896 10425
Total Male Employed 77.93 189.07 1 3984 10524
Male Administrative Workers 32.72 83.73 1 1491 9717
Male Production Workers 47.27 123.98 1 3338 10362
Total Female Employed 42.98 138.27 1 4565 9891
Female Adminstrative Workers 14.07 30.27 1 1314 8656
Female Production Workers 39.75 138.99 1 4558 7479

(e) Wage Bill
Total Wages 2054945.98 5915563.72 1964.68 121233213.37 10529
Total Adminstrative Wages 954532.11 3076865.82 140.75 73866000 9983
Total Production Wages 1116071.57 3398034.75 900 81547600 10470
Total Male Wages 1477750.74 4621522.77 1202.48 116712344.28 10521
Adminstrative Male Wages 733054.88 2551111.54 140.75 70997909.87 9750
Production Male Wages 803158.65 2683309.49 500 80880164.25 10405
Total Female Wages 585219.70 1759691.48 5 33695658 9777
Adminstrative Female Wages 273456.83 797811.78 172.54 26295125.92 8710
Production Female Wages 442254 1425404.6 5 31116817 7526

Notes: This Table presents descriptive statistics of outcome variables (both in logs and levels) and control vari-
ables.
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Table A2.2 : Percentage Changes in Employment Gaps

Year Total(%) Administrative(%) Production(%)
1997 - - -
1998 -0.20 -6.44 -3.72
1999 1.21 3.03 -0.38
2000 0.79 3.56 4.36
2001 5.09 -0.13 6.15
2002 6.44 9.52 8.18
2003 -7.46 1.80 -6.98
2004 -0.25 -7.58 -8.95
2005 1.66 -2.45 6.97
2006 4.67 7.35 4.14
2007 2.50 2.89 -0.85
2008 0.64 1.01 9.11
2009 12.80 2.51 11.28
2010 4.43 1.40 -0.14

Notes: This Table presents the percentage changes in the
average employment gaps over time.
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Table A2.3 : Percentage Changes in Wage Gaps

Year Total(%) Administrative(%) Production(%)
1997 - - -
1998 -3.32 -7.44 -4.53
1999 0.50 3.52 -0.803
2000 -1.69 1.82 0.51
2001 1.24 -0.11 0.66
2002 1.51 -4.30 -1.20
2003 -2.92 -1.23 0.15
2004 2.07 -0.30 3.97
2005 4.52 5.48 1.74
2006 -6.80 -2.13 -1.50
2007 -0.92 -5.01 0.13
2008 -0.36 3.78 1.40
2009 5.34 2.57 1.72
2010 1.48 2.40 1.35

Notes: This Table presents the percentage changes in the
average wage gaps over time.
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Chapter 3

Female Empowerment and Trade Liberalisation in

Indonesia

With Andrea Paramo-Florencio

Empirical estimations of the impact of labour market opportunities for women on household
bargaining power are plagued with various endogeneity and measurement concerns. In this
paper, we propose the use of industrial input tariff cuts in Indonesia since the early 1990s as
instrumental variables for female labour market outcomes, given the gendered employment and
wage effects this trade policy change had. Using individual-level data from the Indonesian
Family Life Surveys, we find that female wages, unlike that of their male counterparts, saw
a robust improvement while working hours increased for both sexes. For our instrumental
variable estimations on the impact on bargaining power, we find that the relative number
of total decisions in which a wife is involved reduces while the absolute number of personal
decisions she makes increases when working hours increase.

JEL Classification: F16, F63, J16
Keywords: Indonesia, bargaining power, empowerment, tariffs
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3.1 Introduction

Outcomes of females and those of their off-springs within households can be improved signifi-
cantly when women have the opportunity to earn and control economic resources (World Bank,
2011; Duflo, 2003). To ensure that the creation of economic opportunities for women translates
into the desired effects on their livelihoods, there is a need to understand how these economic
opportunities influence various channels that are related to household outcomes and household
decision-making, one of which is women’s bargaining power.

Theoretical non-unitary models of household decision-making posit that the improvements
in labour-market conditions of women will lend them more leverage in the making of decisions
because they will be able to yield greater bargaining power. However, finding empirical ev-
idence of the impact of labour market variables on women’s bargaining power is challenging
due to several problems. The first reason for this is the endogeneity issues associated with
models that regress employment or wages on bargaining power measures. Secondly, quanti-
fying bargaining power is problematic because it is unobserved and proxies that are used to
capture it turn out to be endogenous in household models mainly because of their correlation
with unobserved household characteristics (Majlesi, 2016). Thirdly, there is also the issue of
measurement errors that arise in the proxies employed to capture bargaining power due to
biased responses during survey interviews (Lépine & Strobl, 2013). While little can be done
with regards to the constraints of measuring bargaining power, the endogeneity problems can
be addressed by exploiting exogenous shocks to female labour market outcomes, which will
enable the estimation of the impact of improvements in labour market conditions on female
empowerment within households.

In the present paper, we propose changes in trade policy as this exogenous shock to labour
markets and empirically investigate how women’s bargaining power within households in addi-
tion to labour market outcomes is impacted when trade policy directions change. Trade policy
has increasingly been prescribed and adopted as a tool for economic growth, industry expan-
sion and employment creation in several developing countries. Despite the macroeconomic
gains that can be achieved, these policies may have differential effects on gendered wage and
employment outcomes in most situations (Juhn et al., 2014; Black & Brainerd, 2004). Based
on existing knowledge about the possibility of trade policy to generate gendered labour market
outcomes and the theoretical knowledge that such differential shocks to male-female labour
market outcomes may impact household dynamics, this paper seeks to uncover empirical evi-
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dence for such a channel for a developing country that has witnessed an immense globalisation
over the past two decades, Indonesia. Thus moving a step further from focussing solely on the
general labour market impact of trade liberalisation.

3.1.1 Country Context

Figure 3.1 illustrates the source of identification by presenting the trends in tariff rates and
female labour force participation in Indonesia since 1990. Applied tariffs, in general, display a
sharp downward trend falling from approximately 23% in 1990 to 6% by 2017 as depicted in
panel (a) of Figure 3.1. An exception to this downward trend was during the Asian financial
crisis in 1997 when tariffs saw an increase before returning to its previous downward trend. The
dots in the Figure denote the tariff years that we consider in our empirical analysis and these
exclude the period of the Asian financial crisis. In Figure A3.2 in the Appendix, we present a
trend graph for Indonesian imports over the same period which shows that the tariff reductions
were accompanied by increases in imports.

Existing literature on trade reforms in Indonesia show that the country benefited from trade
liberalisation policies. Poverty reduced in the country (Kis-Katos & Sparrow, 2015), and the
tariff reductions that accompanied economic reforms have been found to be a source of ex-
pansion of female-biased sectors, which has improved labour market opportunities for both
semi-skilled and unskilled female workers in comparison to men (Kis-Katos et al., 2018). These
impacts on female labour force participation cannot be observed by looking at panel (b) of
Figure 3.1 since the percentage of women between the working age of 15 to 64 years who are
involved in the labour market increased marginally by only approximately 18% between 1990
and 2017. In their analysis on the issue of this stagnation Schaner & Das (2016) uncovered
that despite the general trends the simultaneous inflows and outflows of women from the labour
force based on various demographic characteristics account for the observed trends. Examples
of such movements include the increased engagement of young urban females in waged employ-
ment while their rural counterparts exited the labour market by not participating in unpaid
informal jobs and also the exit and later re-entry of women due to child-bearing and childcare
responsibilities. Hence, the fact that we do not observe sharp increases in female labour force
participation does not imply that their labour market opportunities did not improve. Also,
another reason for this stagnation could be that there were more adjustments at the intensive
margin by women already in the labour force.
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Figure 3.1: Tariff Rates and Female Labour Force Participation in Indonesia

(a) Tariff Rates

(b) Female Labour Force Participation

Data Source: World Development Indicators, World Bank. Notes: The vertical line denotes the timing of
the surveys used in the study and tariff at times t-2 denotes the tariff rates used in the analysis.
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The positive effects of trade policy on female jobs and the availability of detailed individual
and household panel data sets from the country present a good opportunity to investigate the
impact of labour market shocks on female empowerment.

3.1.2 Contributions and Preview of Findings

Closely related to our paper is that of Kis-Katos et al. (2018) who investigated labour market
outcomes and marriage decisions of women as a result of trade policy changes in Indonesia.
The authors find that Indonesian regions that experienced larger reductions in intermediate
goods tariffs displayed an increase in female labour force participation, mainly as a result
of the expansion of female-intensive sectors. Women increased working hours and the share
of women performing domestic duties decreased, while marriage rates among younger people
were also negatively affected. Their analyses were, however, conducted at the district level,
which aggregates the effects, and hence various individual factors that have the potential to
influence working decisions could not be accounted for. Contradictory to the results found by
Kis-Katos et al. (2018), Chesnokova et al. (2019) used an export exposure index and a more
disaggregated data set for the same country and found that women reduced paid work and
allocated more time to home production and unpaid work. This is contrary to what will be
expected a priori in the case of Indonesia. This is because one expects that in a developing
country like Indonesia, improvements in export market access should create more jobs for semi-
skilled and unskilled labour, of which women tend to be the majority, and hence this should
reflect in them participating more in the labour market.

Our first contribution to the literature is therefore to re-investigate the impact of the shocks
from trade liberalisation on women labour market outcomes in Indonesia using individual-level
data and focusing on input tariffs by sectors, which differentiates our paper from exisiting
studies. We explore district-sector variations in labour market exposure to establish its impact
on women’s hours worked and wages earned. We focus on intermediate tariff exposure as our
main measure of labour market shocks because previous studies have shown that a reduction in
them has been associated with improved labour market outcomes for low-skilled and middle-
skilled workers in Indonesia (Kis-Katos & Sparrow, 2015).

We then turn our attention to investigate the impact on household bargaining dynamics.
Majlesi (2016) and Anderson & Eswaran (2009) have recently examined similar questions for
Mexico and Bangladesh, respectively, and found favourable effects on women’s autonomy due to
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improved labour market outcomes. Our paper departs from these papers in terms of methods.
Majlesi (2016) captured labour demand shocks using nationwide changes in employment and
China’s entry into the World Trade Organisation (WTO), while Anderson & Eswaran (2009)
investigated the differential effects of earned and unearned incomes. We however focus on
labour market shocks as a result of input tariff reductions. Aside from these studies, others
such as Heath & Mobarak (2015) and Molina & Tanaka (2019) have examined the impact of
jobs in the garment industry on women empowerment in Bangladesh and Myannar. We focus
here on employment in general, and do not restrict our analysis to only a single industry or
sector. Even though the focus on a single industry provides focused policy recommendations,
the effects through all sectors is also an important dimension to study. We employ various
proxies of female bargaining power and conduct an in-depth empirical analysis for Indonesia.
To the best of our knowledge our paper is the first that presents a comprehensive assessment of
trade exposure on women in Indonesia; that is considering labour markets, household bargaining
and asset ownership.

Our results point to a statistically significant increase in female labour supply and wages
earned due to input tariff reductions confirming that trade liberalisation was favourable for
Indonesian women in terms of their earnings. The impact on female labour supply is similar in
direction to that found by Kis-Katos et al. (2018). In comparison, men experienced increases in
their working hours and no robust impact on their earnings. We also find that due to increased
working hours of women, the number of total decisions they made at home relative to their
spouses decreased mainly with respect to decisions regarding their children, while the absolute
number of decisions they made regarding personal issues increased.

The next section reviews the literature and elaborates on the link between trade liberal-
isation, labour market and household bargaining power outcomes. Section 3.3 presents our
empirical strategy, while Section 3.4 details our results. Finally, Section 3.5 presents the con-
clusions.

3.2 Conceptual Mechanisms

The access to and participation in market work by women has the potential to influence all
aspects of their livelihood. Studies have documented impacts on fertility, age at first mar-
riage, education, household expenditure patterns and domestic violence (Heath, 2014; Heath
& Mobarak, 2015). Aside from the favourable and unfavourable direct effects, these outcomes
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could also be influenced indirectly through the impact that paid market work has on women’s
bargaining power within households as depicted in Figure 3.2.

Figure 3.2: Mechanisms between Trade Liberalisation, Female and Household Outcomes

Bargaining
power :

Proxied as
decisions
and assets

Outcomes :
Fertility,
marriage

age, children
health and

education, etc.

Wage earnedLabour supply

Tariffs reductions

Notes: Trade liberalisation measured by tariff reductions might impact the labour market outcome of women
via the intensive and extensive margins, as well as wages. Changes in labour supply and earnings will impact
female and household outcomes both directly and indirectly (through intra-household bargaining dynamics).
Our focus is the indirect channel, that is the empowerment/status of women within the household. We do not
consider the impact on labour demand in the present paper.

Our focus in the present paper is on the effects through the bargaining power channel. The-
oretically, labour market opportunities for women will impact their bargaining power through
their outside options and the income they may earn from paid work. Majlesi (2016) finds evi-
dence for the former in his analysis of Mexican women where women’s decision-making power
improved with increases in market work opportunities, even for non-working married women.
The author emphasises that the possibility of finding market work and earning a living if a
marriage fails has positive implications for women’s involvement in household decision-making.
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Hence, more opportunities for women to work benefit them and may also have favourable
spillover effect on child health outcomes.

Generally, one will expect that the involvement of women in paid work empowers them
and promotes more equality with regards to decision-making at home; however, this greater
empowerment may have differential effects on certain household outcomes. For instance, while
Lépine & Strobl (2013) demonstrate positive impacts of bargaining power on child outcomes,
others like Heath (2014) argue for its ability to increase domestic violence against women who
had low initial bargaining power such as those with lower educational levels or younger age
at marriage. Also, women spending long hours outside the home may reduce the number of
household decisions in which they are involved, and thus this might be reflected in a reduction
in their bargaining power. There is also the concern about the double burden of work and a
decline in women’s general well-being that may be associated with longer working hours in paid
and unpaid work.

With regards to the mechanism that links tariff cuts to gendered labour market outcomes,
Kis-Katos et al. (2018) summarise this clearly and point out three main channels which have
been identified in the literature through which gendered labour market outcomes are impacted in
favour of women; reduction in taste-based discrimination, female-biased technological upgrading
and structural change in the economy that favour women due to occupational segregation. We
expect a priori, due to previous studies in Indonesia, that our analyses will show that input
tariff reductions increase working hours and wages earned of women relative to men.

Unlike the case of changes in trade policy where we can presume the direction of the effects
on labour market outcomes based on prior studies, the effect of female paid work on female
autonomy within households is an empirical question we investigate in the present paper.

3.3 Empirical Strategy

3.3.1 Data

Data for our analysis was compiled from various sources. Our primary source of socio-economic
data is the five waves of the Indonesian Family Life Surveys (IFLS). The IFLS is a detailed panel
household survey that began in 1993/1994 in Indonesia, with the subsequent waves1 surveyed
at irregular time intervals and the most current fifth-round conducted in 2014/2015. The initial

1The five waves of the IFLS were conducted in the years 1993, 1997, 2000, 2007 and 2014.
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survey consisted of a sample of 7,200 households and 22,000 individuals living in 13 provinces
in Indonesia and was representative of 83% of the Indonesian population as of 1993 (Strauss
et al., 2016). Subsequent rounds followed these initial 7,200 households and households that
emerged from the originals. The re-contact rates for households from the first wave of the IFLS
are generally above 90% for all the subsequent rounds of the survey which is very high for a
developing country and highlights the advantages of our base data set. Specifically, 87.8% of
individuals from the first survey either took part in all the surveys or were deceased (Strauss
et al., 2016).

The survey sought to obtain information at the individual, household and community levels.
Data collected for individuals and households ranged from demographics, household decision-
making,2 education and employment outcomes, health status, asset ownership, among others.
From this rich panel data set, we obtain our main outcome variables which include labour
market outcomes such as the number of hours worked and wages earned last year for our
baseline estimations and bargaining power proxies for our estimations on household dynamics.
We follow the studies of Majlesi (2016) and Doss (2013) in the selection of diverse measures
of intrahousehold bargaining power, such as the woman’s involvement in household decisions
in total, her involvement in decision-making regarding her personal issues and her children
issues. We explore both absolute and relative measures for these three outcomes. We also use
the female’s ownership shares of various household assets as measures of bargaining power in
addition to the decision measures.

Detailed control variables at both the individual and household level such as age, education,
and wealth level of the household, among others are also obtained from the IFLS. We observe
various community and location variables such as the provinces, districts, and villages of each
individual over time, which allows us to control for general district trends in the analysis. Also,
all nominal variables are deflated using data for the consumer price index (CPI),3 sourced from
the World Bank Development Indicators.

To compute our exogenous shocks to labour markets due to trade liberalisation, we use tariff
data from the Trade Analysis and Informations (TRAINS) database accessed through the World
Integrated Trade Solution (WITS) website. We access tariff data on products grouped at the
2-digit level under the International Standard Industrial Classification Revision 2 classification

2The household decision-making variables are available only from wave 2 of the IFLS.
3With 2010 being the base year.
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(ISIC Rev.2) from 1993 to 2013.4 These industrial tariff data are weighted by two variables in
our computations; the initial industrial structure of the district and the initial input share for a
given industry for Indonesia. The initial industrial structure is computed with population data
from Integrated Public Use Microdata Series (IPUMS), while the input-output data required
to calculate the input shares is sourced from the Indonesia Statistical Office (BPS).

The industries in the tariff data are re-grouped by two categories.5 First into twelve traded
and one non-traded industries, and second into four broad sectors; agriculture, manufacturing,
services, and others.6 This aggregation simplifies the computation of the input tariff index and
facilitates the matching of the tariff database with the IFLS information. We base our analysis
on the first three sectors given that the last one represents less than 2% of our sample and
might only hinder the power of our estimations if included.

3.3.2 Input Tariff Measure

Our input tariff measure captures changes in the costs of production faced by producers and is a
district-sector-time index. Our measure is similar to the ones used in the literature (Kis-Katos
et al., 2018; Kis-Katos & Sparrow, 2015; Topalova, 2007, 2010) to capture tariff reductions at the
local labour markets levels. We draw on the existing literature and construct Input_Tariffd,s,t
as:

Input_Tariffd,s,t = Σj∈s
workersd,j1990

total_workersd,1990
∗ Σiinputsj,i1990 ∗ tariffi,t

total_inputsj,1990
(2.2)

where d, s, j, t denotes district, sector, industry and time, respectively. i denotes the input
industry of j. Input_Tariffd,s,t captures the input tariffs faced by a sector in a particular
district. Inherent in its construction is the fact that variations in the measure is obtained
at the sector, district and time level which differentiates it from what has been used in prior
studies. Due to the way it is constructed, we make the assumption that individuals do not move
out of their districts or sectors over the time period7 under consideration. Even though this
assumption is restrictive, it enables us to capture labour market shocks at a more disaggregated
level. Also, information on migration depicted in Table A3.10 in the appendix shows that, in

4This facilitates the matching of the tariff information and population data sets.
5Section B in the data description section of Appendix 3 presents a list of the re-grouped industries.
6The sector "others" includes electricity and mining industries.
7In this case two years, since we consider the two year lag of the variable in our estimations.
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the short-term, movement of adults in the IFLS data set is not very high.
The initial industrial structure of employment for each district is computed following Kis-

Katos & Sparrow (2015), using population data for the year 1990. This data provides us with
information on the industry (reported at two digit ISIC Rev.2 level) and districts of residence for
individuals in the country, which enables us to categorise the working population at a district-
industry level for the year 1990, which is chosen as the pre-shock year. From the population
data, we also calculate the total workforce per district, which, together with the workforce per
industry-per district, is used to obtain the initial industrial structure of each district. Industries
in the service sector are included in computing the initial industrial structure of employment
but excluded from the inputs following Kis-Katos et al. (2018).

3.3.3 Descriptive Analysis of Data

Table 3.1 presents the descriptive statistics of our labour market outcomes and control variables
for the female population between the ages of 15 and 60 years. We also present similar summary
statistics for men in the same age group as well as that for household outcomes in Tables A3.1
and A3.2, respectively, in the Appendix. Figure 3.3 presents descriptive of our bargaining power
proxies with Table A3.3 in the Appendix providing further details. Finally Figure 3.4, Table
A3.4 and Table A3.5 present information on the input tariff measure.

In 1993/94, women worked for approximately 35 hours weekly in waged employment while
their male counterparts were doing more than 40 hours. While women’s working hours remained
almost constant on average, reflecting the stagnation in female labour force participation de-
picted in Figure 3.1 above, their male counterparts experienced reductions in weekly working
hours by almost 5 hours by 2014/15. This resulted in a near convergence of mean male and
female weekly working hours at around 35 hours a week over the period of the study. With re-
gards to wages, however, men consistently earned more than women on average over the entire
period.

Also, more than 60% of individuals in our sample for each wave are married, which gives us
a sizeable sample to study household bargaining issues. The mean age in our sample is around
35, with educational attainments being low, at the primary level, and registering very marginal
changes. As of 2014/15, the mean level of education for both men and women was around
the middle school level. Individuals who are low- or semi-skilled are the ones that stand to
have their employment decisions and outcomes affected when job opportunities improve due to
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Table 3.1: Descriptive Statistics for Women

Variable Mean Std. Dev. Min. Max. Obs.
Wave 1
Hours worked weekly 35.53 22.55 0 99 3,570
log (Wages earned last year) 8.04 1.68 2.91 15.59 924
Age 38.01 11.89 15 60 6,745
Married 0.84 0.37 0 1 6,745
Education 2.19 1.03 1 5 6,734

Wave 2
Hours worked weekly 36.02 23.99 0 148 4,478
log (Wages earned last year) 15.18 1.38 9.80 18.65 1,761
Age 33.52 12.81 15 60 9,642
Married 0.66 0.47 0 1 9,642
Education 2.57 1.12 1 6 9,634

Wave 3
Hours worked weekly 36.46 26.49 0 168 6,779
log (Wages earned last year) 15 1.45 8.64 19.02 2,528
Age 32.56 12.54 15 60 11,997
Married 0.67 0.47 0 1 11,997
Education 2.78 1.15 1 6 11,988

Wave 4
Hours worked weekly 36.65 24.15 0 168 7,914
log (Wages earned last year) 15.36 1.42 10.14 19.3 3,289
Age 33.38 11.96 15 60 13,702
Married 0.73 0.45 0 1 13,702
Education 3.06 1.17 1 6 13,702

Wave 5
Hours worked weekly 35.57 26.3 0 168 9,561
log (Wages earned last year) 15.56 1.58 9.69 20.51 4,315
Age 34.33 12.02 15 60 15,920
Married 0.75 0.43 0 1 15,920
Education 3.28 1.16 1 6 15,891

Source: Authors’ computation based on Indonesian Family Life Surveys.

changes in trade policy.
For the household variables, rural households formed the majority at the start period, but by

2014/15 the trend was reversed and urban households constituted 60% of the sample, while the
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average household size was around six individuals. Our wealth index was generated based on a
principal component analysis based on three categories of household variables; housing quality,
utilities/facilities and durable assets, with higher values denoting more well-off households.
On average, the increasing mean share of urban households and the wealth index reflect the
economic growth that the country has experienced in recent years.

Figure 3.3 displays mean values of our bargaining power proxies for each survey wave. Panels
(a) and (b) present the average number of decisions made by the women in absolute and relative
(with respect to her husband) terms, respectively. On average the absolute number of total
decisions women make has seen an increase from 6.9 to 7.7 out of 15 different decisions, while
relative to their spouses they made 2.6 more decisions at the end of the period. For children
and personal items, women seem to be making more decisions than they did in 1993/94 both
absolutely and relatively. Panel (c) of Figure 3.3 shows that women owned more than 50% of
all household assets on average in 1993/94. This was, however, not sustained in the subsequent
waves where women reported less than half ownership of assets. Household savings, jewellery,
second house and livestock being among the assets with high average ownership shares by
women, while vehicles and house appliances were the assets in which they had the least amount
of shares.

Finally, Figure 3.4 presents the changes in our input tariff measure between 1990 and 2012
across districts. Panel (a) of Figure 3.4 displays a map of the provinces in Indonesia while panels
(b), (c) and (d) plot the changes in our input tariff measure for agriculture, manufacturing and
services sectors, respectively. It can be observed that there were heterogeneous variations
across sectors and districts in our tariff measure. For example, the highest tariff reductions
in agricultural industries were observed in Kalimantan, Sumatera and Java. In the case of
manufacturing, the most significant changes were for the South Kalimantan region as well as
Java. Finally, for the service sector, the tariff reduction was more predominant in the Java
region.

These reductions in intermediate tariffs have the potential to trigger reallocation of resources
across and between industries and hence an expansion in certain industries, specifically those
that experience large cuts in their input costs. Based on Kis-Katos et al. (2018), female-
intensive industries seem to be the primary beneficiaries of these tariff cuts and hence our
justification for employing this variable as our source of exogenous shock for female labour
market opportunities.
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Figure 3.3: Average of Bargaining Power Measures

(a) Total Decisions Made by Women

(b) Relative Decisions Made by Women

Source: Authors’ computation based on Indonesian Family Life Surveys. Notes: Information on decision-
making is only available from Wave 2.
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Figure 3.3 (Continued): Average of Bargaining Power Measures

(c) Share of Assets Owned by Women

Source: Authors’ computation based on Indonesian Family Life Surveys. Notes: Information on decision-making is only available from
Wave 2.
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Figure 3.4: Variation in Input Tariff Exposure Across Districts and Sectors

(a) Indonesian Provinces

(b) Agriculture

Notes: The maps present the variation in the input tariff measure between 1990 and 2012. Darker districts experienced greater input
tariff exposure. The range of the changes for agriculture, manufacturing and services sectors are [0.039, 18.035], [0.018, 8.867] and
[0.170, 10.425], respectively. White areas correspond to missing data.
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Figure 3.4 (Continued): Variation in Input Tariff Exposure Across Districts and Sectors

(c) Manufacturing

(d) Services

Notes: The maps present the variation in the input tariff measure between 1990 and 2012. Darker districts experienced greater input
tariff exposure. The range of the changes for agriculture, manufacturing and services sectors are [0.039, 18.035], [0.018, 8.867] and
[0.170, 10.425], respectively. White areas correspond to missing data.
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3.4 Estimations

We begin our empirical analysis by investigating the labour market effects of input tariff re-
ductions in Indonesia, followed by a detailed sensitivity analysis. After establishing the impact
on labour market outcomes, we turn our attention to household bargaining outcomes where we
instrument labour market variables with the exogenous input tariff measure.

3.4.1 Trade Liberalisation and the Labour Market

The baseline empirical relationship between labour market outcomes and trade liberalisation
shock is modelled by the following specification:

Yihdst = α0 + α1InputTariffds,t−2 + α
′

2Xihdst + α
′

3Zhdt + α
′

4Wdt + εihdst (3.2)

where i, h, d, s, t denote individual, household, district, sector and year, respectively. Yihdst
consists of the labour market outcomes of interest, which include the number of hours worked
last week and wages earned last year. Given the panel nature of our data set, we are able to deal
with the concern of unobserved individual characteristics which might pose a potential threat
to our estimations of α1. Our main covariate of interest, InputTariffds,t−2, is a two-year lagged
variable because of the assumption that reductions in the cost of production captured as input
tariff reductions will affect labour market outcomes with a lag.8 Additionally, the vectors Xihdst

and Zhdt are a set of individual and household controls. At the individual level, we control for
age, age squared, marital status and educational attainment. These are all variables that might
influence our outcomes of interest and also have the possibility of affecting women’s response to
new labour market opportunities. Our household controls include household wealth, household
size, and a dummy for rural households. Finally, Wdt is a set of district, time and district-time
fixed effects that capture general factors which could potentially be correlated with both our
outcomes and tariff exposure measures.

Tables 3.2 to 3.5 present the pooled ordinary least squares and fixed effects estimators, which
are applied to estimate equation (3.2) for both women and men of working age. In particular,
Tables 3.2 and 3.3 display the results where female working hours and wages earned are the
outcome variables of interest, respectively. The first observation from column (1) of both Tables

8For the wave of 1993, the input tariff index corresponds to the 1990 values because of missing tariff data
for 1991.

102



3.2 and 3.3 is the existence of a negative statistically significant relationship between our main
covariate and the number of hours worked and wages earned by Indonesian women in general.
These relationships are robust when the fixed effects estimator, which controls for unobserved
characteristics, is employed in column (2) for our entire sample of working women. Specifically, a
unit point reduction in the input tariff exposure is associated with an approximately 35 minutes
increase in the number of hours worked. When the results are further probed by splitting the
sample into three types of workers; private, government and informal sector workers,9 we find
that the effects on general female labour supply are driven entirely by women working in the
formal private sector and are statistically significant at the 5% significance level.

Similarly, real wages earned of women in general saw an approximately 3.4% increment in
response to a unit point reduction in the input tariffs exposure. The increase in wages observed
in general is also driven mainly by women in the private sector because we notice from column
(4) of Table 3.3 that wages10 of women in the government sector do not display any statistically
significant effect.

From column (2) of Table 3.4 we observe that male working hours increased by approxi-
mately 39 minutes, which is statistically significant at the 1% significance level. Male workers
in the informal sector responded to the input tariff cuts by increasing their working hours by
4 minutes more than their counterparts in the private sector, while government male workers
display no statistically significant change in their working hours. The wage effects for men are
approximately 2.6%, which are again driven entirely by private sector workers.

We therefore conclude from our baseline estimations that the labour market shocks that
were brought about by input tariff cuts were associated with an increase in both working hours
and wages for both men and women in general. However, private-sector female workers experi-
enced an increase in wages that was more than twice what private-sector male workers received.
The relatively substantial increase in wages for women in the private sector may be a means of
closing the gap between male and female wages in the private sector, if women were initially
underpaid, or may just be reflecting the higher demand for female labour as those sectors re-
adjust to the reduction in their costs of production.

9Informal sector workers include self-employed, family workers and casual workers.
10We do not include earnings of informal sector workers because of the measurement error issues.
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Table 3.2: Input Tariffs and Working Hours of Women

Pooled Fixed Effects
All All Private Government Informal
(1) (2) (3) (4) (5)

Input_tarifft−2 -0.961∗∗∗ -0.585∗∗∗ -0.594∗∗ -0.115 0.0664
(0.0716) (0.103) (0.267) (0.389) (0.243)

Age 0.490∗∗∗ 1.033∗∗∗ 0.701 -0.982 2.312∗∗∗

(0.0936) (0.247) (0.519) (1.146) (0.443)
Age_squared -0.754∗∗∗ -1.241∗∗∗ -0.216 -0.640 -2.242∗∗∗

(0.122) (0.181) (0.409) (0.602) (0.431)
Married -2.138∗∗∗ -1.903∗∗∗ -0.804 -1.015 -0.901

(0.408) (0.705) (1.128) (2.573) (1.783)
Edu_Primary -0.279 -0.205 1.673 5.587 -0.875

(0.603) (1.035) (2.802) (4.444) (1.906)
Edu_Middle -1.204 0.675 -0.622 0.409 2.268

(0.783) (1.714) (3.912) (4.137) (3.191)
Edu_SeniorHS -4.769∗∗∗ 2.949 5.391 0.401 1.455

(0.787) (2.222) (4.725) (3.261) (4.282)
Edu_Tertiary -10.72∗∗∗ 3.557 10.36∗∗ -1.193 3.892

(0.830) (2.379) (5.133) (3.266) (7.158)
Edu_Other -5.383∗∗∗ 3.538 9.151∗ 0 5.833

(1.856) (3.048) (5.227) (0) (5.103)
Wealth_Index 1.671∗∗∗ 0.899∗∗∗ 0.952∗∗ 0.512 0.581

(0.113) (0.178) (0.376) (0.536) (0.377)
Rural -2.792∗∗∗ -0.521 1.454 2.389 2.176

(0.567) (1.176) (2.359) (2.959) (2.893)
HH_size -0.0557 -0.126 -0.286 0.261 0.523

(0.0590) (0.123) (0.211) (0.416) (0.322)
Observations 28,905 28,905 8,598 2,035 10,367
Adjusted R2 0.088 0.083 0.260 0.412 0.138

Notes: This Table presents the estimates when we regress input tariffs on women
hours of work. Standard errors clustered at the individual level are in parentheses.
Pooled OLS results in column (1), while fixed effects results in columns (2) to (5).
All estimations include district, time and district-time dummies. Informal sector
workers include self-employed, family workers and casual workers. ∗ p < 0.10, ∗∗

p < 0.05, ∗∗∗ p < 0.01.
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Table 3.3: Input Tariffs and Wages Earned Last Year of Women

Pooled Fixed Effects
All All Private Government
(1) (2) (3) (4)

Input_tarifft−2 -0.0512∗∗∗ -0.0337∗∗∗ -0.0422∗∗∗ 0.0261
(0.00695) (0.0113) (0.0128) (0.0192)

Age 0.0862∗∗∗ 0.0587∗∗ 0.0697∗∗ 0.0458
(0.00811) (0.0244) (0.0292) (0.0484)

Age_squared -0.0894∗∗∗ -0.0772∗∗∗ -0.0997∗∗∗ -0.0835∗∗

(0.0110) (0.0190) (0.0265) (0.0373)
Married 0.0485∗ -0.0416 -0.126∗ 0.325∗∗

(0.0294) (0.0567) (0.0686) (0.134)
Edu_Primary 0.277∗∗∗ -0.0830 -0.120 -0.179

(0.0594) (0.137) (0.142) (0.205)
Edu_Middle 0.631∗∗∗ -0.189 -0.230 -0.393∗

(0.0702) (0.178) (0.199) (0.220)
Edu_SeniorHS 1.097∗∗∗ -0.0631 0.188 -0.422∗∗

(0.0698) (0.192) (0.238) (0.164)
Edu_Tertiary 1.586∗∗∗ 0.147 0.242 -0.457∗∗∗

(0.0714) (0.198) (0.269) (0.157)
Edu_Other 0.592∗∗∗ -0.231 -0.463 0

(0.157) (0.238) (0.308) (0)
Wealth_Index 0.162∗∗∗ 0.0381∗∗ 0.0396∗∗ -0.0551∗

(0.00931) (0.0159) (0.0190) (0.0331)
Rural -0.167∗∗∗ 0.00662 0.257∗ -0.355∗∗

(0.0435) (0.0886) (0.133) (0.171)
HH_size -0.0182∗∗∗ -0.00808 -0.0140 0.0127

(0.00407) (0.00897) (0.0109) (0.0185)
Observations 11,519 11,519 8,293 1,963
Adjusted R2 0.710 0.868 0.868 0.971

Notes: Dependent variable is the log of wages earned the previous year for
women. Standard errors clustered at the individual level are in parentheses.
Pooled OLS results in column (1), while fixed effects results in columns (2)
to (4). All estimations include district, time and district-time dummies. ∗

p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 3.4: Input Tariffs and Working Hours of Men

Pooled Fixed Effects
All All Private Government Informal
(1) (2) (3) (4) (5)

Input_tarifft−2 -0.668∗∗∗ -0.657∗∗∗ -0.377∗∗ 0.171 -0.433∗∗∗

(0.0512) (0.0744) (0.157) (0.392) (0.129)
Age 0.885∗∗∗ 0.824∗∗∗ 0.290 1.982∗∗∗ 0.510∗

(0.0763) (0.168) (0.401) (0.734) (0.283)
Age_squared -1.281∗∗∗ -1.183∗∗∗ -0.975∗∗∗ -1.159∗ -0.786∗∗∗

(0.0963) (0.143) (0.326) (0.646) (0.265)
Married 3.586∗∗∗ 1.904∗∗∗ -0.497 2.134 1.465

(0.376) (0.658) (1.119) (2.297) (1.541)
Edu_Primary -0.599 0.498 5.145∗ 14.07∗ -1.864

(0.644) (1.179) (3.020) (7.880) (1.631)
Edu_Middle -0.567 0.628 4.111 9.274 -0.0213

(0.708) (1.435) (3.331) (8.035) (2.169)
Edu_SeniorHS -1.889∗∗∗ 1.617 4.425 8.909 -2.167

(0.708) (1.602) (3.591) (7.701) (2.597)
Edu_Tertiary -6.955∗∗∗ 1.182 4.006 9.717 -4.975

(0.765) (1.866) (4.082) (7.804) (4.729)
Edu_Other -3.408∗∗ -0.482 -3.186 8.392 -4.425

(1.383) (2.216) (5.581) (8.375) (3.875)
Wealth_Index 0.568∗∗∗ 0.251∗ 0.0101 -1.050∗∗ 0.531∗∗

(0.0863) (0.141) (0.277) (0.478) (0.242)
Rural -3.683∗∗∗ -1.345∗ -2.731∗ 0.629 2.381

(0.398) (0.808) (1.578) (2.452) (1.998)
HH_size -0.0908∗∗ -0.0382 -0.156 -0.156 0.0944

(0.0449) (0.0885) (0.146) (0.315) (0.206)
Observations 38,750 38,750 14,835 3,384 15,336
Adjusted R2 0.089 0.071 0.164 0.376 0.126

Notes: Dependent variable is the working hours per week for men, while the main
covariate is tariff exposure. Standard errors clustered at the individual level are in
parentheses. Pooled OLS results in column (1), while fixed effects results in columns
(2) to (5). All estimations include district, time and district-time dummies. Informal
sector workers include self-employed, family workers and casual workers. ∗ p < 0.10,
∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table 3.5: Input Tariffs and Wages Earned Last Year of Men

Pooled Fixed Effects
All All Private Government
(1) (2) (3) (4)

Input_tarifft−2 -0.0400∗∗∗ -0.0255∗∗∗ -0.0188∗∗ 0.0112
(0.00422) (0.00694) (0.00842) (0.0134)

Age 0.120∗∗∗ 0.100∗∗∗ 0.106∗∗∗ 0.107∗∗∗

(0.00616) (0.0138) (0.0167) (0.0311)
Age_squared -0.136∗∗∗ -0.136∗∗∗ -0.156∗∗∗ -0.130∗∗∗

(0.00787) (0.0123) (0.0158) (0.0303)
Married 0.380∗∗∗ 0.265∗∗∗ 0.214∗∗∗ 0.243∗∗

(0.0264) (0.0504) (0.0538) (0.118)
Edu_Primary 0.366∗∗∗ 0.184 -0.0132 0.408

(0.0609) (0.120) (0.142) (0.263)
Edu_Middle 0.568∗∗∗ 0.198 0.0771 0.281

(0.0634) (0.130) (0.153) (0.258)
Edu_SeniorHS 0.799∗∗∗ 0.241∗ 0.204 0.158

(0.0631) (0.140) (0.165) (0.237)
Edu_Tertiary 1.237∗∗∗ 0.559∗∗∗ 0.304 0.277

(0.0660) (0.150) (0.189) (0.243)
Edu_Other 0.737∗∗∗ 0.375∗∗ 0.0918 0.274

(0.107) (0.182) (0.259) (0.261)
Wealth_Index 0.154∗∗∗ 0.0335∗∗∗ 0.0188 0.0245

(0.00605) (0.0105) (0.0130) (0.0192)
Rural -0.0587∗∗ -0.00699 -0.0877 0.102

(0.0261) (0.0544) (0.0693) (0.111)
HH_size -0.0159∗∗∗ -0.0107∗ -0.00610 -0.0179

(0.00286) (0.00612) (0.00705) (0.0145)
Observations 20,249 20,249 14,334 3,234
Adjusted R2 0.789 0.873 0.889 0.971

Notes: This Table presents the marginal effects of two years lag of input
tariffs on the log of wages earned last year by men. Standard errors clustered
at the individual level are in parentheses. Pooled OLS results in column (1),
while fixed effects results in columns (2) to (4). All estimations include
district, time and district-time dummies. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗

p < 0.01
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Robustness of Baseline Labour Market Results

Before proceeding to the household analysis, we first subject the results found in our baseline
model to a number of sensitivity tests. First of all, we account for sample attrition in our data
set. Secondly, we investigate if unmarried women are driving the results to lay the grounds
for the analysis conducted in the subsequent sections on household bargaining power. Thirdly,
we control for the labour shares across sectors as a way of testing if the mobility assumption
regarding sectors and districts affects our identification strategy. Finally, we exclude the first
two waves from the analysis to test if the initial abrupt reduction in tariffs is driving the results
in more recent decades, and to omit the wave in 1997, when the Asian financial crisis took place
and affected the Indonesia macroeconomic environment.

(a) Attrition and Married Sample
In this exercise, we account for sample attrition in our data. Given that the collection period of
the IFLS data set spanned over twenty years, movement of individuals in and out of the sample
could bias our findings if the attrition results in selection bias. We re-estimate our baseline
model for workers in general and private-sector workers specifically, who remain in the sample
throughout the period of the study as well as investigate if unmarried women are driving the
results. This needs to be probed because the response of married and unmarried women to
labour market shocks may differ due to issues of household time allocation and income sources.

Tables (3.6) present the results for our robustness exercise for women, while Tables (A3.6)
in the Appendix shows the results for men. The top panel of these Tables presents the results
for working hours, whereas the bottom panel shows the results for wages earned. We present
the results for all workers (columns (1) and (2)), and private workers (columns (3) and (4)).

It can be observed that the sample size reduces significantly and this could affect the repre-
sentativeness of our estimates and hence interpretation must be with caution. The results for
females presented in columns (1) and (3) of Table (3.6) for our two labour market outcomes
point to the fact that our baseline estimations are smaller when we do not account for sample
attrition, and we find that working hours and wages increase by 38 minutes and 4.9% for all
workers and by 2.5 hours and 8.1% for workers in the private sector with a unit point reduction
in input tariff measures. Similarly, when we further restrict the estimations to married women
who were in the sample for the entire period, displayed in columns (2) and (4), the directions
of our findings are still corroborated. We do not find that unmarried women in the working
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population drive the baseline results, contrarily, the magnitude of the effects is larger, which
provides a more grounded reason to investigate how household decision-making is affected by
this impact on married women.

Table 3.6: Robustness for Input Tariffs and Women’s Labour Market Outcomes

All Workers Private Workers
A A+M A A+M
(1) (2) (3) (4)

(a) Working Hours

Input_tarifft−2 -0.637∗∗∗ -0.590∗∗∗ -2.494∗∗∗ -2.645∗∗∗

(0.158) (0.172) (0.660) (0.865)
Observations 7,567 6,660 1,484 1,227
Adjusted R2 0.097 0.105 0.396 0.422

(b) Wages Earned

Input_tarifft−2 -0.0486∗∗ -0.0636∗∗ -0.0812∗∗∗ -0.0776∗∗

(0.0220) (0.0251) (0.0279) (0.0319)
Observations 2,318 1,949 1,439 1,188
Adjusted R2 0.935 0.945 0.954 0.965

Notes: This table presents our first robustness exercise for the relationship
between labour market outcomes and tariffs for females, where we account for
sample attrition and marital status. Standard errors clustered at the individual
level are in parentheses. The first two columns show the results for all workers,
and the last two for the subsample of private workers. Columns (1) and (3)
account for attrition (A), and columns (2) and (4) for both attrition (A) and
married (M), respectively. Panel (a) presents the results for working hours,
and panel (b) for wages. All estimations include district, time and district-
time dummies. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

When we turn to the sensitivity analysis for the male sample presented in Table (A3.6)
in the Appendix, we observe that the wage effects disappear for all workers in general and
for private-sector workers specifically. With regards to the working hour effects, there are no
robust impacts on the working hours of private sector workers after we account for attrition
and marital status. However, we find some effects when we focus on workers in general where
working hours increase by approximately 28 minutes.

In summary, input tariff cuts in Indonesia had robust impacts on female working hours
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and wages while men only experienced an increase in working hours, which on average was
smaller in magnitude than what women recorded. Our findings on women’s working hours are
similar in direction to those of Kis-Katos et al. (2018). We can conclude that women benefited
relatively more from the tariff cuts than their male counterparts given that they saw a robust
improvement in their wages and labour supply.

(b) Controlling for Labour Shares Across Sectors
Our second concern arises from the fact that in this paper we use a trade liberalisation measure
which makes use of both variations in tariff reductions across industries and also the initial
employment shares of districts. Due to the fact that current share of workers in districts might
be closely influenced by the initial share of workers and also be correlated with labour market
variables, we control for current labour shares as a sensitivity check. We also interact our initial
shares measure with a time trend and include it as a control variable to disentangle which part
of our estimated marginal effects relates to size of sectors (agriculture, manufacturing, and
services) and which part is purely due to tariff reductions.

The results are presented in Tables (3.7) and (3.8) for female working hours and wages,
respectively. Panel (a) in both tables present the results where we include current labour
shares as a control variable. We display results based on both the entire sample and the sample
after taking sample attrition into consideration. The estimations show that for both outcomes,
the estimations are robust when controlling for the current labour size of the sectors.

Similarly, Panel (b) presents the results when controlling for the initial labour share multi-
plied by a time trend to avoid multicollinearity with the district fixed effects. In all of the cases,
the results remain robust to the benchmark estimations and when accounting for attrition and
the married subsample.
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Table 3.7: Women Working Hours Effects Controlling for Labour Shares

Pooled Fixed Effects Attrition
All All Private Government Informal All Married
(1) (2) (3) (4) (5) (6) (7)

(a) Current Labour Share

Input_tarifft−2 -0.969∗∗∗ -0.620∗∗∗ -0.589∗∗ -0.257 0.116 -0.716∗∗∗ -0.668∗∗∗

(0.0730) (0.106) (0.279) (0.475) (0.249) (0.164) (0.177)
Observations 27,506 27,506 8,152 1,867 9,887 7,280 6,415
Adjusted R2 0.087 0.078 0.256 0.394 0.131 0.095 0.100

(b) Initial Labour Share * Trend

Input_tarifft−2 -0.971∗∗∗ -0.607∗∗∗ -0.612∗∗ -0.175 0.0451 -0.706∗∗∗ -0.661∗∗∗

(0.0736) (0.108) (0.272) (0.415) (0.254) (0.170) (0.185)
Observations 26,990 26,990 8,030 1,881 9,686 7,076 6,215
Adjusted R2 0.088 0.083 0.269 0.417 0.135 0.099 0.106

Notes: This table presents the robustness exercise for the relationship between working hours and tariffs
for females. We include current labour shares and intial labour shares interacted by time in the estimations
in panel (a) and (b), respectively. Standard errors clustered at the individual level are in parentheses. All
estimations include district, time and district-time dummies. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table 3.8: Women Wages Earned Effects Controlling for Labour Shares

Pooled Fixed Effects Attrition
All All Private Government All Married
(1) (2) (3) (4) (5) (6)

(a) Current Labour Share

Input_tarifft−2 -0.0531∗∗∗ -0.0353∗∗∗ -0.0423∗∗∗ 0.0444∗ -0.0490∗∗ -0.0616∗∗

(0.00709) (0.0120) (0.0135) (0.0235) (0.0235) (0.0269)
Observations 10,862 10,862 7,864 1,803 2,190 1,842
Adjusted R2 0.701 0.856 0.860 0.967 0.930 0.942

(b) Initial Labour Share * Trend

Input_tarifft−2 -0.0492∗∗∗ -0.0342∗∗∗ -0.0402∗∗∗ 0.0318 -0.0492∗∗ -0.0635∗∗

(0.00710) (0.0115) (0.0131) (0.0205) (0.0223) (0.0253)
Observations 10,734 10,734 7,742 1,818 2,157 1,808
Adjusted R2 0.713 0.870 0.870 0.971 0.934 0.945

Notes: This Table presents the robustness exercise for the relationship between earnings and tariffs
for females. We include current labour shares and intial labour shares interacted by time in the
estimations in panel (a) and (b), respectively. We also presents results based on balanced panel.
Standard errors clustered at the individual level are in parentheses. All estimations include district,
time and district-time dummies. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

(c) Excluding Initial Waves
In 1997/98 the Indonesian economy was hit by a profound economic crisis. This resulted in
drastic currency devaluation, inflation, economic growth contraction, increased unemployment,
and massive capital flight (World Bank, 1998). The second wave of the IFLS was carried
out between August and December of 1997, with 5% of the interviews taking place in 1998
(Frankenberg & Thomas, 2000), this is precisely in the period of the macroeconomic turbulence
in Indonesia. Thus, we test if the estimates from the benchmark exercise is robust to the
exclusion of this wave.

Panel (a) in Table (3.9) presents the results for the number of working hours, while Table
(3.10) shows the results for wages. In all of the cases, the results remain robust, with the
exception of the sample of private workers for working hours, and the sample that accounts for
attrition for the estimation on wages, where the estimates are no longer significant.

We additionally re-estimate the effects of our tariff measure on the labour market outcomes
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omitting the two initial waves carried out in 1993 and 1997, to test if the drastic reduction in
tariffs in the 1990s (see panel (a) of Figure 3.1) is driving the results observed in more recent
waves. The results for working hours are presented in panel (b) of Table (3.9) and show that the
estimates are robust to the benchmark estimations and when accounting for attrition, except
for the sample of private workers. In all of the cases, the effects are magnified compared to the
benchmark results. In the case of women’s wage (panel (b) in Table 3.10), the estimates show
that the results are robust to the benchmark estimation, whereas, in the case of the attrition
samples, they are no longer significant.

Table 3.9: Women Working Hours Effects Excluding Earlier Waves

Pooled Fixed Effects Attrition
All All Private Government Informal All Married
(1) (2) (3) (4) (5) (6) (7)

(a) Excluding 1997

Input_tarifft−2 -0.975∗∗∗ -0.533∗∗∗ 0.0159 -1.625 0.0322 -0.429∗∗ -0.428∗∗

(0.0812) (0.127) (0.383) (1.230) (0.303) (0.188) (0.205)
Observations 24,694 24,694 7,179 1,730 8,710 6,208 5,419
Adjusted R2 0.079 0.090 0.290 0.465 0.167 0.104 0.112

(b) Excluding 1993-1997

Input_tarifft−2 -1.578∗∗∗ -1.239∗∗∗ -0.618 -2.142 -0.710 -1.042∗∗∗ -0.998∗∗

(0.121) (0.216) (0.452) (1.646) (0.569) (0.400) (0.449)
Observations 22,212 22,212 6,670 1,492 7,592 5,251 4,543
Adjusted R2 0.083 0.090 0.273 0.477 0.150 0.094 0.102

Notes: This Table presents the robustness exercise for the relationship between hours worked and tariffs for
females. We exclude the financial crisis wave (1997) and the first two waves (1997&1993) in the estimations
in panel (a) and (b), respectively.. Standard errors clustered at the individual level are in parentheses. All
estimations include district, time and district-time dummies. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table 3.10: Women Wages Earned Effects Excluding Earlier Waves

Pooled Fixed Effects Attrition
All All Private Government All Married
(1) (2) (3) (4) (5) (6)

(a) Excluding 1997

Input_tarifft−2 -0.0574∗∗∗ -0.0317∗ -0.0410∗∗ 0.0468 -0.0479 -0.0957∗∗∗

(0.00932) (0.0172) (0.0195) (0.0295) (0.0330) (0.0342)
Observations 9,847 9,847 6,918 1,666 1,839 1,535
Adjusted R2 0.723 0.877 0.880 0.971 0.947 0.956

(b) Excluding 1993-1997

Input_tarifft−2 -0.0728∗∗∗ -0.0521∗∗ -0.0826∗∗∗ 0.0648∗∗ -0.0689 -0.0770
(0.0110) (0.0228) (0.0266) (0.0291) (0.0520) (0.0574)

Observations 9,194 9,194 6,461 1,471 1,544 1,276
Adjusted R2 0.365 0.292 0.367 0.630 0.403 0.490

Notes: This Table presents the robustness exercise for the relationship between earnings and tariffs
for females. We exclude the financial crisis wave (1997) and the first two waves (1997&1993) in the
estimations in panel (a) and (b), respectively. Standard errors clustered at the individual level are in
parentheses. All estimations include district, time and district-time dummies. ∗ p < 0.10, ∗∗ p < 0.05,
∗∗∗ p < 0.01.
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3.4.2 Bargaining Power and Labour Market Outcomes

Having established the robust labour market impact of input tariff reductions on female labour
market outcomes, the next focus of the paper is to analyse the impact which labour market
outcomes of women has on household bargaining power. On the issue of empirically investi-
gating the determinants of bargaining power within households, Majlesi (2016) notes two main
challenges; the first is the inability to observe bargaining power directly and the second is the
need for an exogenous determinant of bargaining power since most theoretical determinants
such as income or education are endogenous. Therefore, we employ an instrumental variable
approach to estimate the model specified below;

BP ihdst = β0 + β1LM
W
ihdst + β2LM

H
ihdst + β

′

3X
W
ihdst + β

′

4X
H
ihdst + β

′

5Zhdt + β
′

6Wdt + εihdst (3.3)

Due to the inability to gauge a woman’s bargaining power (BP ihdst) directly, various proxies,
which capture either a woman’s level of involvement in the making of certain decisions and asset
ownership, have been employed in the existing literature to capture it and we do same in this
paper. Our covariate of interest here is LMW

ihdst, which refers to the labour market outcome
for women, in particular, the number of hours and wages received last year. This makes our
parameter of interest β1, which captures the marginal effect of a unit change in either a woman’s
working hours or wages on her bargaining power within the household. The number of hours
that a woman spends on paid work can impact her level of involvement in household decision-
making through direct and indirect channels. Absence from home due to increased working
hours could reduce her involvement in certain routine decisions, while the income she earns
could give her a greater voice in other household choices such as those regarding household
assets and investments.

Given the close link between the labour market outcomes of spouses, there is a need to
account for the spouse’s labour market outcomes (LMH

ihdst). X
W
ihdst and XH

ihdst are demographic
control variables for women and their spouses, respectively, consisting of age, age squared and a
set of dummies for educational level. We also include a household wealth index, the size of the
family and its location as household control variables (Zhdt). These household variables may
closely affect a woman’s bargaining power and the labour market choices she makes. Finally,
we include district, time and district-time fixed effects (Wdt) to account for general trends.
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Validity of Instrument and Threats to Identification

Labour market outcomes of women are clearly endogenous in equation (3) above, hence our
employment of an instrumental variable strategy. The two main threats to the estimation of
β1 are omitted variable bias and reverse causality. As much as earnings and labour supply of
women may empower her and influence her level of involvement in household decision-making,
her bargaining power will also influence her labour supply decisions. Aside from this fact, there
may exist various factors such as institutional and cultural factors that may be correlated with
both labour market outcomes and bargaining power, which need to be controlled for.

Due to the need for an exogenous source of variation in labour market outcomes (LMW
ihdst)

to enable us establish a causal link between it and household bargaining power, we propose the
use of our measure of input tariff as an instrumental variable for the case of Indonesian women
since input tariff cuts had a robust impact on female labour market outcomes. We follow the
work of Marchand et al. (2013), who employed tariff reductions in the parental industry of
employment as an instrumental variable in studying the impact of parental labour supply on
children’s educational outcomes in India.

The use of input tariff cuts as an instrument for female labour market outcomes in Indone-
sia requires certain conditions to be met, to justify the identification strategy. Two of these
conditions are the exclusion restriction and the relevance conditions (Wooldridge, 2010). From
the analyses above on the labour market effects of input tariff cuts and that from the study con-
ducted by Kis-Katos et al. (2018), we find robust evidence that the instrument is relevant given
that there exists a significant relationship between female labour market outcomes and input
tariff cuts in Indonesia. With regards to the exclusion restriction, tariff reductions that were
undertaken in Indonesia were purely macroeconomic decisions (Amiti & Konings, 2007; Ferid-
hanusetyawan & Pangestu, 2003), and the impact it would have on the dynamics of spouses’
decision-making could not have influenced the direction in which the reductions were made.

Despite this fact, there is a need to consider the fact that input tariff cuts also had a
significant impact on male outcomes, which might also be endogenous in the specification (3.3).
Due to this concern, our preferred results do not control for male labour market outcomes
in the estimation of equation (3.3) even though we find similar results if we do.11 We also
avoid the option of including male labour market outcomes and instrumenting for them for

11See Tables A3.7, A3.8 and A3.9 in the Appendix for the results of the instrumental variable estimation
controlling for husband’s labour supply.
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three reasons. First, as shown in the previous section, the effects of input tariffs on their
labour market outcomes are not as robust as the effects observed for women, especially for
private-sector workers. Therefore, our input tariff measure may not be a good instrument for
male labour market outcomes. In fact, from first stage estimations, input tariff cuts are weak
instruments for male outcomes, as depicted in panels (c) and (d) of Figure 3.5. Second, if a
woman and her husband work in the same industry, the instrument becomes invalid, since it
will correspond to the same value for each spouse. Third, our main interest is to uncover the
role of job and wage opportunities for women.

Thus, equation (3.4) details the first stage specification with regression outputs for both
men and women samples plotted in Figure 3.5.

LMW
ihdst = γ0 + γ1InputTariffds,t−2 + γ

′

2X
W
ihdst + γ

′

3X
H
ihdst + γ

′

4Zhdt + γ
′

5Wdt + εihdst (3.4)

All the variables in the specification (3.4) are the same as above, and estimations rely
on the sub-sample of married individuals. We observe from panel (a) of Figure 3.5 that
Input_Tarifft−2 is a strong predictor of the number of hours worked by married women,
as was found in the prior analysis. Unfortunately, we do not observe a statistically significant
effect at the first stage for the wage variable, as shown in panel (b). We proceed by focussing
on exploring how changes in women’s working hours affect household bargaining power in In-
donesia.
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Figure 3.5: Partial Correlation for the First Stage Results

(a) Women: Hours vs Tariff (b) Women: Wages vs Tariff

(c) Men: Hours vs Tariff (d) Men: Wages vs Tariff

Notes: The Figure presents the first stage estimations based on the sub-sample of married women and men.
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Female Labour Supply and Bargaining Power

Tables 3.11 and 3.12 present the results of the estimation of specification (3.3) for our
intrahousehold bargaining power measures. We present results from both the panel fixed effects
(FE) and instrumental variables (IV) estimators for comparison, even though we have preference
for the IV estimates.

We find that an increase in a women’s working hours is associated with an increase in the
absolute number of total decisions she is involved in making from column (1) and (2) of Table
3.12. The IV estimates in column (2) are however not statistically significant even though the
magnitude of the effects are larger in comparison to the FE estimates in column (1). When we
split total decisions into personal and children decisions, two things stand out. One, we observe
from column (6) that women become more involved in their own personal decisions as they
spend more time in the labour market. These findings are robust when we control for their
spouse’s labour supply, as shown in Table A3.8 in the Appendix. Two, women’s involvement
in the absolute number of decisions regarding children display a negative sign even though
the results are statistically insignificant from column (10). This increase in total personal
decisions and decrease in children decision could be the reason for the effects in column (2)
being statistically insignificant.

When we consider decisions made by women relative to their spouses, we observe a re-
duction in total and children decisions. Specifically we observe from columns (4) and (12) an
approximately 0.02 statistically significant decline for both variables. The decline in decisions
regarding children might seem unexpected because previous studies have pointed to children
outcomes improving when women are empowered, and hence we expect that to reflect in their
involvement in decisions that concern their children. However, our findings can be linked to
that of Kis-Katos et al. (2018) where they find that in Indonesia, women dedicate less time to
domestic duties which might include child-rearing activities, hence the reduction in the number
of decisions they make with regards to children.

Table 3.12 displays the results where asset ownership share are the outcome variables. We
observe that a unit change in female working hours results in a 0.24 reduction in her home-
ownership share from column (2). For the rest of the asset ownership measures, we do not find
statistically significant impacts from changes in female working hours. However we observe that
for all of our assets measures, except savings, the marginal effects display a negative sign. There
are various explanations for the direction and statistically insignificant results we observe.
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Firstly, it is likely that the mechanism behind the improvements in asset’s holdings is due
to income effects, in other words, earned wages. Nonetheless, due to the mixed results in the
first stage estimation, we are not able to identify this mechanism exogenously in this paper.

Secondly, social norms and institutions within a society have a significant role to play
when it comes to asset ownership, especially for women. The extent to which women become
empowered as a result of employment should not be interpreted outside the context of the
society in which they live. On the issue of women’s bargaining power and gender norms,
Agarwal (1997) emphasises how gender norms not only set the stage for household bargaining
dynamics but could also be responsible for the undervaluing of women’s contribution within
the household. For a country like Indonesia which displays persistent gender inequality12 and
a deeply rooted patriachal culture, the effects of labour market opportunities on bargaining
outcomes might be difficult to observe empirically.

Finally, the low estimated impacts might be related to the fact that we explore changes
in bargaining power and assets ownership for women already in the labour market. Thus,
we would expect that these correspond to a subpopulation with high levels of intrahousehold
bargaining power. The effects on women that were initially out of the labour force but later
joined due to the employment opportunities that the tariffs reductions created is an interesting
aspect to focus on for future research.

12Indonesia ranks 85 out of 149 countries in the global gender gap index (World Economic Forum, 2018).
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Table 3.11: Women Labour Supply and Household Decision-Making

Total Decisions Rel_Total_Decisions Personal_decisions Rel_Personal_decisions Children_decisions Rel_Children_decisions
FE IV FE IV FE IV FE IV FE IV FE IV
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Hours_worked 0.00304∗∗ 0.0201 0.000386 -0.0366∗ 0.00219∗∗∗ 0.0206∗∗∗ 0.00117 -0.00670 -0.0000200 -0.00230 -0.000152 -0.0168∗∗
(0.00127) (0.0149) (0.00190) (0.0222) (0.000677) (0.00800) (0.000953) (0.0108) (0.000474) (0.00527) (0.000648) (0.00762)

Age 0.290∗∗∗ 0.257∗∗∗ 0.173∗∗ 0.243∗∗∗ 0.0780∗∗∗ 0.0428 0.0358 0.0508 0.136∗∗∗ 0.140∗∗∗ 0.0604∗∗ 0.0921∗∗∗
(0.0496) (0.0554) (0.0721) (0.0832) (0.0260) (0.0304) (0.0352) (0.0397) (0.0184) (0.0205) (0.0246) (0.0291)

Age_squared -0.311∗∗∗ -0.274∗∗∗ -0.194∗∗ -0.274∗∗∗ -0.0896∗∗∗ -0.0499 -0.0475 -0.0645 -0.156∗∗∗ -0.161∗∗∗ -0.0676∗∗∗ -0.103∗∗∗
(0.0511) (0.0583) (0.0762) (0.0897) (0.0257) (0.0311) (0.0362) (0.0421) (0.0193) (0.0220) (0.0259) (0.0314)

Edu_Primary 0.0383 0.0246 0.0229 0.0524 -0.0441 -0.0588 -0.152 -0.146 -0.0401 -0.0383 0.0376 0.0509
(0.183) (0.180) (0.257) (0.258) (0.0943) (0.0949) (0.126) (0.125) (0.0621) (0.0607) (0.0933) (0.0933)

Edu_Middle -0.120 -0.150 -0.123 -0.0580 -0.0332 -0.0654 -0.201 -0.187 -0.212∗∗ -0.208∗∗ -0.0871 -0.0579
(0.263) (0.263) (0.386) (0.392) (0.135) (0.142) (0.196) (0.194) (0.0962) (0.0941) (0.134) (0.137)

Edu_SeniorHS -0.547 -0.548 -0.227 -0.224 -0.179 -0.180 -0.187 -0.187 -0.291∗∗ -0.290∗∗ -0.0711 -0.0698
(0.356) (0.357) (0.540) (0.540) (0.179) (0.190) (0.266) (0.261) (0.130) (0.127) (0.186) (0.189)

Edu_Tertiary -0.409 -0.418 -0.614 -0.592 -0.0771 -0.0877 -0.298 -0.293 -0.293∗∗ -0.292∗∗ -0.226 -0.216
(0.385) (0.384) (0.598) (0.601) (0.195) (0.205) (0.297) (0.293) (0.149) (0.146) (0.204) (0.209)

Edu_Other -0.313 -0.438 -0.686 -0.417 -0.271 -0.406∗ -0.452 -0.395 -0.180 -0.163 -0.271 -0.150
(0.410) (0.415) (0.705) (0.739) (0.209) (0.220) (0.344) (0.352) (0.142) (0.145) (0.217) (0.235)

Observations 11,616 11,616 11,616 11,616 11,616 11,616 11,616 11,616 11,616 11,616 11,616 11,616
R2 0.203 0.008 0.126 -0.053 0.164 -0.101 0.119 -0.008 0.187 0.062 0.102 -0.094

Notes: The estimates of hours worked instrumented by input tariffs on various measures of household decision-making are presented in this table. Husband demographic and household controls
included in all estimations. Standard errors clustered at the individual level are in parentheses. All estimations include district, time and district-time dummies. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗

p < 0.01.
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Table 3.12: Women Labour Supply and Household Asset Ownership Shares

House Other House Land Livestock Vehicle Appliances Savings Jewelry
FE IV FE IV FE IV FE IV FE IV FE IV FE IV FE IV
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Hours_worked -0.0209∗∗ -0.236∗∗ 0.265∗ -0.567 -0.156∗∗∗ -0.243 -0.0493∗ -0.293 0.00598 -0.0686 -0.0202∗∗ -0.103 0.0109 1.011 -0.0313 -0.319
(0.00839) (0.105) (0.146) (0.733) (0.0432) (0.178) (0.0275) (0.211) (0.0186) (0.215) (0.00891) (0.140) (0.0492) (0.992) (0.0268) (0.299)

Age -0.492∗ -0.166 -0.325 6.574 -1.686 -2.141 -0.549 0.252 0.391 0.601 0.194 0.438 -1.958 1.893 -1.089 0.156
(0.284) (0.345) (6.685) (9.959) (1.818) (1.894) (0.820) (1.026) (0.708) (0.933) (0.386) (0.571) (1.945) (5.146) (1.075) (1.634)

Age_squared 0.492∗ 0.142 7.817 -5.775 0.849 0.977 1.137 0.400 0.00557 -0.209 -0.175 -0.411 1.416 -2.523 0.171 -1.008
(0.293) (0.354) (5.704) (12.55) (1.214) (1.110) (0.943) (1.080) (0.753) (0.969) (0.369) (0.551) (2.269) (5.490) (1.166) (1.617)

Edu_Primary 2.169∗∗∗ 2.071∗∗ -6.440 43.61 -8.228∗ -7.599∗ 0.493 -0.246 3.148 2.847 0.576 0.736 -0.662 0.0609 4.193 4.422
(0.804) (0.924) (29.50) (48.21) (4.542) (4.377) (3.388) (3.619) (2.415) (2.445) (1.323) (1.320) (4.255) (11.65) (4.065) (4.674)

Edu_Middle 3.310∗∗ 3.106 5.764 52.12 -15.51∗∗ -15.23∗∗ 2.150 5.309 2.962 2.895 -1.094 -1.043 -2.737 12.43 1.133 -2.224
(1.656) (1.901) (28.68) (42.85) (7.099) (6.115) (4.852) (6.457) (3.145) (3.023) (1.888) (1.856) (8.065) (25.13) (6.274) (6.783)

Edu_SeniorHS 9.393∗∗∗ 7.370∗∗ -19.30 7.656 2.818 6.256 -14.33 -9.205 4.298 3.916 -0.408 -0.445 4.409 34.99 -7.122 -6.635
(2.473) (2.975) (16.62) (27.57) (12.47) (13.44) (14.35) (14.51) (4.522) (4.481) (2.735) (2.654) (11.22) (39.56) (8.501) (7.410)

Edu_Tertiary 6.591∗∗ 4.718 -36.58∗∗∗ 2.955 -1.162 2.575 -16.96 -12.44 1.566 1.178 -0.738 -0.645 6.287 41.00 -7.443 -8.790
(2.842) (3.232) (11.66) (33.76) (11.59) (12.14) (15.47) (15.29) (4.968) (4.923) (2.832) (2.735) (12.04) (43.38) (9.415) (7.925)

Edu_Other 1.102 1.575 0 0 15.29 26.72 14.35∗∗ 13.82∗∗ 0.544 0.922 -2.704 -1.886 -14.57 36.19 -10.06 -9.953∗
(3.103) (3.414) (0) (0) (11.97) (24.77) (6.379) (6.233) (5.208) (4.999) (2.868) (3.105) (10.00) (59.97) (7.637) (5.833)

Observations 4,766 4,766 237 237 444 444 762 762 2,849 2,849 6,273 6,273 618 618 1,302 1,302
R2 0.249 -0.251 0.758 -0.416 0.603 0.176 0.438 -0.251 0.351 0.017 0.227 -0.007 0.565 -2.591 0.423 -0.121
Notes:
Notes: The estimates of hours worked instrumented by input tariffs on various measures of asset ownership are presented in this table. Husband demographic and household controls included in all estimations.
Standard errors clustered at the individual level are in parentheses. All estimations include district, time and district-time dummies. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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3.5 Conclusion

There has been an increasing policy focus on improving women’s economic opportunities as a
tool for women empowerment, especially in the developing world. The goal of this paper is
to contribute to the discussion on the subject by investigating the impacts of improvements
in women’s labour market conditions on household bargaining power measures in Indonesia,
using trade liberalisation as a source of exogenous variation in labour market variables. We
precede the bargaining power analysis by exploring the effects of trade liberalisation on gendered
working hours and wages using detailed individual panel data sets from Indonesia that span
over twenty years.

Our findings indicate that input tariff reductions in Indonesia over the period of our study
resulted in increases in female working hours and wages. These effects are mainly driven by
women in the private sector of the Indonesian economy. With regards to men, we only find
robust effects on their working hours and no statistically significant impact on their wages.

Regarding the determinants of women’s autonomy within the household, we find that in-
creases in women’s working hours reduced the total number of household decisions they make
with regard to their spouses while increasing the number of personal decisions. We also find a
reduction in the number of decisions regarding children which provides a good basis for further
studies on how children’s health and education outcomes are impacted when women spend
more time in paid market work in Indonesia.

In intepreting the findings from this study, one should bear in mind some of the limitations.
One limitation of the study is the inability to investigate the wage dimension on household
bargaining outcomes mainly because our proposed instrument was not ideal for a wage analysis.
This angle is crucial and can be addressed in future studies. Another limitation is the fact that
we focused soley on women in the labour force and performed analysis on only the intensive
margin. Also, the issue of sample selection and that of changing sample sizes that arise due to
the extended period over which the IFLS data was collected is another limitation.

Despite these shortfalls, the evidence presented in this paper contributes to the policy
discussion on the implications of trade exposure for gendered outcomes and the impact female
work has on household dynamics. The results in this paper are of relevance for policies that
seek to improve household outcomes such as intrahousehold bargaining power, women asset
ownership and child outcomes.
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Appendix 3

I. Additional Tables and Figures

Table A3.1: Descriptive Statistics for Men

Variable Mean Std. Dev. Min. Max. Obs.
Wave 1
Hours worked weekly 40.37 22.84 0 99 5,471
log (Wages earned last year) 8.93 1.28 3.6 15.52 2,085
Age 39.33 11.17 15 60 5,471
Married 0.91 0.29 0 1 5,471
Education 2.6 1.1 1 5 5,462

Wave 2
Hours worked weekly 31.13 24.99 0 168 7,934
log (Wages earned last year) 15.81 1.19 10.02 19.7 3,093
Age 33.55 13.09 15 60 7,988
Married 0.64 0.48 0 1 7,988
Education 2.87 1.1 1 6 7,983

Wave 3
Hours worked weekly 33.58 26.07 0 168 10,676
log (Wages earned last year) 15.53 1.3 -1.71 19.14 4,549
Age 32.45 12.4 15 60 10,698
Married 0.64 0.48 0 1 10,698
Education 3.06 1.12 1 6 10,678

Wave 4
Hours worked weekly 35.1 24.62 0 168 12,376
log (Wages earned last year) 15.83 1.27 2.49 20.91 5,594
Age 33.55 11.94 15 60 12,394
Married 0.68 0.47 0 1 12,394
Education 3.25 1.12 1 6 12,394

Wave 5
Hours worked weekly 35.1 25.75 0 168 14,258
log (Wages earned last year) 16.07 1.37 8.30 20.51 7,219
Age 34.69 11.97 15 60 14,394
Married 0.70 0.46 0 1 14,394
Education 3.42 1.11 1 6 14,348

Source: Authors’ computation based on IFLS.
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Table A3.2: Descriptive Statistics for Households

Variable Mean Std. Dev. Min. Max. Obs.
Wave 1
Wealth index 0.03 2.17 -4.85 6.4 6,484
Household size 4.71 2.13 1 20 6,530
Rural 0.53 0.5 0 1 6,530

Wave 2
Wealth index 0.07 1.55 -2.62 3.7 7,061
Household size 5.35 2.39 1 28 7,078
Rural 0.54 0.5 0 1 7,075

Wave 3
Wealth index 0.07 2.18 -6.08 5.81 9,525
Household size 5.39 2.72 1 37 9,539
Rural 0.51 0.5 0 1 9,539

Wave 4
Wealth index 0.07 2.16 -7.12 5.9 11,978
Household size 5.42 2.99 1 39 11,993
Rural 0.45 0.5 0 1 11,993

Wave 5
Wealth index 0.07 2.07 -8.41 4.7 14,078
Household size 5.59 3.19 1 40 14,128
Rural 0.4 0.49 0 1 14,128

Source: Authors’ computation based on IFLS.

128



Table A3.3: Descriptive Statistics for Bargaining Power Measures

Variable Obs. Mean Std. Dev. Min. Max.
Wave 1†

Share_House 1,210 50.11 13.44 9 100
Share_OtherHouse 151 49.44 17.83 9 100
Share_Land 530 49.9 15.29 5 100
Share_Livestock 527 51.77 15.65 0 100
Share_Vehicle 474 50.95 14.16 5 100
Share_Appliances 1,129 50.65 14.04 2 100
Share_Savings 241 57.75 21.69 0 100
Share_Jewelry 511 61.42 24.4 0 100

Wave 2
Total_Decisions 3,183 10.96 3.67 0 15
Rel_Total_Decisions 3,183 3.16 4.02 -11 15
Personal_Decisions 3,183 4.87 1.77 0 7
Rel_Personal_Decisions 3,183 1.01 1.94 -5 7
Children_Decisions 3,183 2.28 1.12 0 3
Rel_Children_Decisions 3,183 0.51 1.25 -3 3
Share_House 1,598 45.95 10.54 5 80
Share_OtherHouse 209 46.57 9.49 13 75
Share_Land 572 46.08 10.25 10 80
Share_Livestock 789 46.41 10.02 1 75
Share_Vehicle 784 45.45 11.35 0 91
Share_Appliances 1,590 45.56 10.59 3 90
Share_Savings 358 44.89 13.84 2 91
Share_Jewelry 789 48.24 16.47 0 100

Wave 3
Total_Decisions 4,628 11.24 3.65 0 15
Rel_Total_Decisions 4,628 3.05 4.01 -13 15
Personal_Decisions 4,628 5.01 1.77 0 7
Rel_Personal_Decisions 4,628 0.98 1.91 -6 7
Children_Decisions 4,628 2.27 1.14 0 3
Rel_Children_Decisions 4,628 0.5 1.25 -3 3
Share_House 2,510 46.27 10.11 0 97
Share_OtherHouse 316 46.92 9.74 5 90
Share_Land 572 46.46 9.88 9 80
Share_Livestock 930 47.11 9.3 2 80
Share_Vehicle 1,302 46.07 9.87 0 80
Share_Appliances 2,716 46 10.47 3 95.238
Share_Savings 621 47.08 12.19 4 93.75
Share_Jewelry 1,310 48.12 15.03 5 93
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Table A3.3 (Continued.): Descriptive Statistics for Bargaining Power Measures

Variable Obs. Mean Std. Dev. Min. Max.
Wave 4
Total_Decisions 5,842 11.63 3.75 0 15
Rel_Total_Decisions 5,842 2.84 3.92 -12 15
Personal_Decisions 5,842 5.1 1.8 0 7
Rel_Personal_Decisions 5,842 0.88 1.89 -6 7
Children_Decisions 5,842 2.47 1.06 0 3
Rel_Children_Decisions 5,842 0.48 1.15 -3 3
Share_House 2,894 48.72 6.74 5 85
Share_OtherHouse 386 48.86 5.78 10 75
Share_Land 391 48.92 6.81 14 80
Share_Livestock 416 48.63 6.17 10 70
Share_Vehicle 2,397 47.52 8.34 0 90
Share_Appliances 4,218 46.86 9.12 0 99
Share_Savings 857 48.62 7.19 5 90
Share_Jewelry 1,512 48.73 12.86 5 97

Wave 5
Total_Decisions 7,492 10.69 4.42 0 15
Rel_Total_Decisions 7,492 3.76 4.86 -15 15
Personal_Decisions 7,492 4.87 2.14 0 7
Rel_Personal_Decisions 7,492 1.31 2.41 -7 7
Children_Decisions 7,492 2.2 1.19 0 3
Rel_Children_Decisions 7,492 0.77 1.32 -3 3
Share_House 2,116 45.61 12.9 0 99
Share_OtherHouse 305 48.09 8.99 0 80
Share_Land 347 47.37 10.01 0 85
Share_Livestock 362 44.25 13.58 0 80
Share_Vehicle 2,975 38.71 20.19 0 99
Share_Appliances 4,420 43.11 15.07 0 99
Share_Savings 774 45.57 14.54 0 98
Share_Jewelry 1,048 46.91 18.61 0 99

Source: Authors’ computation based on Indonesian Family Life Surveys.
† : No information for decision making variables in Wave 1.
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Table A3.4: Descriptive Statistics for Input Tariff Measure for Women

Variable Mean Std. Dev. Min. Max. Obs.
Wave 1
inp_tariff_agriculture 11.9 5.04 0.05 21.71 104
inp_tariff_manufacturing 2.62 1.77 0.04 8.66 123
inp_tariff_services 7.10 3.5 1.25 14.84 140

Wave 2
inp_tariff_agriculture 9.01 3.71 0.06 16.12 114
inp_tariff_manufacturing 2.35 1.48 0.14 9.25 115
inp_tariff_services 5.47 2.69 1.65 11.63 153

Wave 3
inp_tariff_agriculture 5.05 2.34 0.02 9.37 137
inp_tariff_manufacturing 1.18 0.79 0.01 5.12 135
inp_tariff_services 3.24 1.62 0.53 6.93 170

Wave 4
inp_tariff_agriculture 4.94 2.17 0.02 8.92 133
inp_tariff_manufacturing 0.93 0.55 0.01 2.55 135
inp_tariff_services 2.69 1.38 0.45 5.86 181

Wave 5
inp_tariff_agriculture 2.77 1.18 0.01 4.94 147
inp_tariff_manufacturing 0.8 0.52 0.01 2.66 147
inp_tariff_services 2.27 1.18 0.42 4.93 196

Source: Authors’ computation based on Indonesian Family Life Surveys.
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Table A3.5: Descriptive Statistics for Input Tariff Measure for Men

Variable Mean Std. Dev. Min. Max. Obs.
Wave 1
inp_tariff_agriculture 11.29 5.38 0.05 21.71 114
inp_tariff_manufacturing 2.66 1.77 0.04 8.66 122
inp_tariff_services 7.12 3.49 1.25 14.84 145

Wave 2
inp_tariff_agriculture 8.44 4.03 0.04 16.12 135
inp_tariff_manufacturing 2.25 1.49 0.03 9.25 126
inp_tariff_services 5.41 2.69 0.98 11.63 156

Wave 3
inp_tariff_agriculture 5.03 2.35 0.02 9.37 155
inp_tariff_manufacturing 1.22 0.84 0.05 5.12 147
inp_tariff_services 3.3 1.65 0.58 6.93 172

Wave 4
inp_tariff_agriculture 4.76 2.29 0.02 8.92 155
inp_tariff_manufacturing 0.92 0.65 0.01 3.85 144
inp_tariff_services 2.67 1.38 0.45 5.86 190

Wave 5
inp_tariff_agriculture 2.68 1.28 0.01 4.94 166
inp_tariff_manufacturing 0.78 0.56 0.01 3.72 168
inp_tariff_services 2.26 1.18 0.38 4.93 199

Source: Authors’ computation based on Indonesian Family Life Surveys.
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Table A3.6: Robustness for Input Tariffs and Men’s Labour Market Outcomes

All Workers Private Workers
A A+M A A+M
(1) (2) (3) (4)

a) Working Hours

Input_tarifft−2 -0.461∗∗∗ -0.460∗∗∗ 0.336 0.200
(0.147) (0.152) (0.374) (0.392)

Observations 6,337 6,034 1,856 1,733
Adjusted R2 0.089 0.087 0.297 0.325

b) Wages

Input_tarifft−2 -0.0118 -0.0110 0.0162 0.0153
(0.0135) (0.0139) (0.0171) (0.0185)

Observations 2,819 2,671 1,796 1,683
Adjusted R2 0.941 0.948 0.959 0.963

Notes: Standard errors clustered at the individual level are in parenthe-
ses. The first two columns show the results for all workers, and the last
two for the subsample of private workers. Columns 1 and 3 account for
attrition (A), and Columns 2 and 4 for both attrition (A) and married
(M), respectively. Panel a) presents the results for working hours, and
panel b) for wages. All estimations include district, time and district-time
dummies. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table A3.7: Robustness: First Stage Estimation

Hours_worked Wages_earned
(1) (2)

Input_tarifft−2 -1.281∗∗∗ 0.0328
(0.195) (0.0257)

Husband_hours_worked 0.0861∗∗∗

(0.0154)
Husband_wages_earned 0.0650

(0.0442)
Age 1.867∗∗∗ 0.105∗

(0.448) (0.0544)
Age_squared -2.026∗∗∗ -0.0131

(0.454) (0.0633)
Edu_Primary 1.170 -0.0233

(1.486) (0.414)
Edu_Middle 1.728 0.153

(2.537) (0.469)
Edu_SeniorHS 1.182 0.619

(3.366) (0.511)
Edu_Tertiary 1.891 0.708

(3.704) (0.520)
Edu_Other 7.490∗ 0.952∗

(4.454) (0.525)
Observations 15,795 3,880
R2 0.124 0.596

Notes: Husband demographic and household controls included in
all estimations. Standard errors clustered at the individual level are
in parentheses. All estimations include district, time and district-
time dummies. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table A3.8: Robustness: Women Labour Supply and Household Decision-Making

Total Decisions Rel_Total_Decisions Personal_decisions Rel_Personal_decisions Children_decisions Rel_Children_decisions
FE IV FE IV FE IV FE IV FE IV FE IV
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Hours_worked 0.00325∗∗ 0.0158 0.00170 -0.0430∗ 0.00224∗∗∗ 0.0171∗∗ 0.00168∗ -0.0117 0.000100 -0.00115 0.000344 -0.0165∗∗
(0.00131) (0.0146) (0.00194) (0.0225) (0.000696) (0.00783) (0.000977) (0.0109) (0.000491) (0.00530) (0.000667) (0.00761)

Husband_hours_worked -0.00336∗∗ -0.00445∗∗ -0.00463∗∗ -0.000748 -0.00132∗ -0.00261∗∗ -0.00111 0.0000500 -0.000588 -0.000480 -0.000983 0.000480
(0.00141) (0.00189) (0.00214) (0.00298) (0.000737) (0.00101) (0.00105) (0.00143) (0.000526) (0.000694) (0.000729) (0.00101)

Age 0.281∗∗∗ 0.257∗∗∗ 0.156∗∗ 0.241∗∗∗ 0.0753∗∗∗ 0.0472 0.0276 0.0530 0.135∗∗∗ 0.138∗∗∗ 0.0580∗∗ 0.0901∗∗∗
(0.0504) (0.0556) (0.0735) (0.0856) (0.0265) (0.0303) (0.0360) (0.0407) (0.0187) (0.0208) (0.0253) (0.0297)

Age_squared -0.288∗∗∗ -0.261∗∗∗ -0.161∗∗ -0.256∗∗∗ -0.0799∗∗∗ -0.0485 -0.0333 -0.0616 -0.154∗∗∗ -0.156∗∗∗ -0.0612∗∗ -0.0970∗∗∗
(0.0516) (0.0579) (0.0781) (0.0924) (0.0267) (0.0312) (0.0373) (0.0433) (0.0196) (0.0221) (0.0270) (0.0323)

Edu_Primary -0.00989 -0.0264 -0.0912 -0.0326 -0.0455 -0.0649 -0.172 -0.155 -0.0523 -0.0506 0.00914 0.0312
(0.188) (0.186) (0.261) (0.264) (0.0967) (0.0970) (0.130) (0.131) (0.0648) (0.0634) (0.0964) (0.0962)

Edu_Middle -0.167 -0.191 -0.105 -0.0189 -0.0308 -0.0593 -0.157 -0.131 -0.226∗∗ -0.223∗∗ -0.0891 -0.0566
(0.271) (0.268) (0.393) (0.403) (0.139) (0.142) (0.201) (0.202) (0.0985) (0.0964) (0.137) (0.140)

Edu_SeniorHS -0.593 -0.609∗ -0.146 -0.0905 -0.211 -0.230 -0.153 -0.137 -0.286∗∗ -0.285∗∗ -0.0464 -0.0254
(0.366) (0.364) (0.540) (0.544) (0.184) (0.190) (0.274) (0.272) (0.129) (0.125) (0.179) (0.183)

Edu_Tertiary -0.472 -0.491 -0.632 -0.565 -0.121 -0.143 -0.332 -0.312 -0.293∗ -0.291∗∗ -0.233 -0.208
(0.397) (0.392) (0.606) (0.614) (0.201) (0.207) (0.307) (0.305) (0.149) (0.146) (0.200) (0.206)

Edu_Other -0.340 -0.431 -0.704 -0.381 -0.300 -0.407∗ -0.483 -0.387 -0.157 -0.148 -0.249 -0.127
(0.418) (0.419) (0.682) (0.741) (0.213) (0.219) (0.344) (0.360) (0.141) (0.143) (0.205) (0.229)

Observations 10,998 10,998 10,998 10,998 10,998 10,998 10,998 10,998 10,998 10,998 10,998 10,998
R2 0.212 0.021 0.130 -0.078 0.171 -0.061 0.122 -0.026 0.194 0.066 0.104 -0.098

Notes: Husband demographic and household controls included in all estimations. Standard errors clustered at the individual level are in parentheses. All estimations include district, time and district-time
dummies. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table A3.9: Robustness: Women Labour Supply and Household Asset Ownership Shares

House Other House Land Livestock Vehicle Appliances Savings Jewelry
FE IV FE IV FE IV FE IV FE IV FE IV FE IV FE IV
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Hours_worked -0.0185∗∗ -0.245∗∗ 0.228 -0.247 -0.140∗∗∗ -0.232 -0.0507∗ -0.311 0.00263 -0.139 -0.0163∗ -0.133 -0.00389 1.039 -0.0218 -0.427
(0.00879) (0.109) (0.162) (0.537) (0.0413) (0.227) (0.0281) (0.221) (0.0197) (0.277) (0.00926) (0.147) (0.0503) (0.847) (0.0296) (0.321)

Husband_hours_worked -0.00636 0.0230 -0.143 -0.381 -0.0172 0.00499 -0.00797 0.0185 -0.00746 0.00189 -0.0139 -0.00353 0.128∗∗∗ 0.0322 -0.0212 0.0655
(0.00949) (0.0177) (0.166) (0.308) (0.0443) (0.0709) (0.0311) (0.0378) (0.0173) (0.0249) (0.00965) (0.0162) (0.0410) (0.107) (0.0367) (0.0806)

Age -0.409 -0.0691 -0.0643 6.147 -0.299 -0.921 -0.501 0.472 0.542 0.930 0.283 0.614 -1.994 1.569 -1.147 0.586
(0.293) (0.358) (5.681) (8.648) (1.743) (2.287) (0.852) (1.151) (0.743) (1.084) (0.401) (0.584) (1.974) (4.865) (1.076) (1.771)

Age_squared 0.375 0.0157 8.388 -1.161 -0.488 -0.288 1.136 0.263 -0.244 -0.591 -0.297 -0.605 1.728 -1.021 0.252 -1.447
(0.300) (0.364) (5.400) (11.38) (1.110) (1.122) (1.058) (1.232) (0.803) (1.053) (0.389) (0.557) (2.238) (4.099) (1.163) (1.797)

Edu_Primary 2.496∗∗∗ 2.718∗∗∗ -29.20∗∗ -33.21∗∗∗ -7.514∗∗ -7.208∗∗ 0.868 0.129 2.927 2.387 0.284 0.710 3.101 -0.986 4.889 6.461
(0.834) (0.947) (12.14) (11.42) (3.611) (3.559) (3.366) (3.667) (2.396) (2.559) (1.373) (1.455) (4.869) (12.29) (4.032) (4.506)

Edu_Middle 4.468∗∗∗ 4.532∗∗ 15.55 50.42 -12.69∗∗ -13.10∗∗ 2.952 5.833 3.048 3.285 -1.205 -1.022 2.612 13.61 2.455 -1.822
(1.713) (1.982) (31.52) (41.91) (5.866) (5.346) (4.946) (6.437) (3.224) (3.248) (1.960) (1.962) (8.458) (24.04) (6.057) (6.307)

Edu_SeniorHS 10.77∗∗∗ 9.051∗∗∗ -16.99 -4.376 4.035 8.926 -12.58 -7.358 4.408 4.086 -0.507 -0.436 9.954 40.55 -5.906 -4.302
(2.618) (3.116) (16.01) (18.25) (13.15) (17.36) (14.48) (14.61) (4.705) (4.671) (2.822) (2.756) (11.54) (36.86) (8.441) (7.291)

Edu_Tertiary 7.471∗∗ 5.818∗ -37.18∗∗∗ -22.19 -0.0526 5.372 -15.23 -10.12 0.886 0.391 -1.268 -0.989 12.44 43.40 -7.165 -6.464
(2.910) (3.296) (10.85) (18.65) (12.60) (16.68) (15.60) (15.50) (5.174) (5.179) (2.912) (2.838) (12.40) (37.64) (9.530) (7.704)

Edu_Other 1.572 2.432 0 0 17.79 30.93 16.55∗∗∗ 15.62∗∗ 0.187 1.045 -2.984 -1.675 -8.850 39.65 -9.400 -9.906
(3.132) (3.557) (0) (0) (11.83) (33.35) (6.208) (6.252) (5.360) (5.363) (2.831) (3.218) (11.00) (51.45) (7.706) (6.599)

Observations 4,516 4,516 225 225 427 427 738 738 2,694 2,694 5,932 5,932 580 580 1,232 1,232
R2 0.254 -0.269 0.785 0.221 0.607 0.211 0.434 -0.303 0.346 -0.022 0.230 -0.034 0.599 -2.747 0.436 -0.313

Notes: Husband demographic and household controls included in all estimations. Standard errors clustered at the individual level are in parentheses. All estimations include district, time and district-time dummies. ∗ p < 0.10, ∗∗

p < 0.05, ∗∗∗ p < 0.01.
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Table A3.10: Migration in Adult Population

Variable (%) Wave 1 Wave 2 Wave 3 Wave 4 Wave 5

1. Left village for more than 1 month in past 24 months 9.81 17.61 17.61 N/A N/A
2. Moved away for more than 6 months since previous survey N/A N/A N/A 21.24 24.82
3. Moved since age 12 68.11 51.78 63.86 54.58 53.59
Source: Own estimation with data from IFLS. Note: This table presents an overview of migration. It shows that in the short-term
movements are minimal in comparison to the longer term.
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Figure A3.1: Female Employment by Sectors
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Figure A3.2: Import Trends for Indonesia
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II. Data Description

A. Indonesian Family Life Surveys Timeline
The Indonesian Family Life Surveys are a longitudinal data set highly representative of the
country over the period 1993-2014.

• 1993 (baseline): In-home, face-to-face interview with household head, spouse and sample
of their children and sample of other adult household members.

• 1997: Follow-up on all households, all 1993 main respondents and all 1993 household
members born before 1967.

• 1998: Follow-up of 25% sub-sample (not funded by NIA). Interview selected household
members (1993) and all household members (1997 and 1998). Not used in this study.

• 2000: Follow-up all households, all 1993 main respondents, all 1993 household members
born before 1967, sample of other 1993 household members.

• 2007: Fieldwork November 2007 to May 2008, public release Spring 2009.

• 2014: Fielded in late 2014 and early 2015.

Additional information can be found on the website:
https://www.rand.org/labor/FLS/IFLS.html

B. Classification of Industries and Sectors
In order to harmonise the census data with the tariff data set, we had to re-group some of the
industries in both the census and tariff data sets, this resulted in a final industry classification
of 12 traded and one non-traded industries. Also, to compute our district sector varying input
exposure measure and merge it with the Indonesian Family Life Surveys, these 13 industries
where further grouped into 4 broad sectors as listed below:

1. Agriculture

• 11: Agriculture
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2. Manufacturing

• 31: Manufacturing of food, beverages and tobacco.

• 32: Textile, wearing apparel and leather industries.

• 33: Manufacture of wood and wood products.

• 34: Manufacture of paper and paper products.

• 35: Manufacture of chemicals, petroleum, etc.

• 36: Manufacture of non-metallic mineral products.

• 37: Basic metal industries.

• 38: Manufacture of fabricated metal products, machinery.

• 39: Other manufacturing industries.

3. Services

• 100: Non-traded.

4. Others

• 41: Electricity, gas and steam.

• 21: Mining

C. Description of Variables

• Periods: We use survey data for the years 1993, 1997, 2000, 2007, 2014 so to take into
account the lagged effects of labour market outcomes on our outcome variables of interest
we use tariff data for the years 1990, 1995, 1998, 2005, and 2012, respectively.

• Provinces and Districts in Indonesia: We refer to the first level of administration
as provinces and the second level as districts (kabupaten in the data/ regencies and
municipalities). Until 2017, Indonesia had 34 provinces and over 400 districts. The final
tariff exposure data has 295 districts. This is based on the 1990 population data. The
IFLS 1 contains 26 provinces and 297 districts. We follow the district classifications that
match those for the 1990 population census.

141



• Islands: The island categories include the following provinces:
1. Sumatera: Nanggroe Aceh Darussalam, Sumatera Utara, Sumatera Barat, Riau,
Jambi, Sumatera Selatan, Bengkulu, and Lampung.
2. Java: DKI Jakarta, Jawa Barat, Jawa Tengah, DI Yogyakarta, and Jawa Timur.
3. Nusa Tenggara: Bali, Nusa Tenggara Barat, Nusa Tenggara Timur, and East Timor.
4. Kalimantan: Kalimantan Barat, Kalimantan Tengah, Kalimantan Selatan, and Kali-
mantan Timur.
5. Sulawesi : Sulawesi Utara, Sulawesi Tengah, Sulawesi Selatan, and Sulawesi Tenggara.
6. Others : Includes Maluku and Papua.

• Hours worked last week: Refers to the number of hours worked during the last week
(at the time of the survey) in the primary job.

• Wages last year: Refers to the logarithm of the earned wage during the last year in
primary job.

• Total and Relative Household Decisions: The 15 expenditure decisions are: food
eaten at home, routine purchases for the household (e.g.; cleaning supplies), personal
clothes, spouse’s clothes, children’s clothes, children education, children health, large
expensive purchases for the household (e.g.; electronic appliances), giving money to your
family, giving money to spouse’s family, gifts for parties, lottery, savings, working decision
and contraceptive use. Relative measures are the difference between the spouses’ total
number of decisions.

• Total and Relative Personal Decisions: This includes: personal clothes, giving
money to your family, gifts for parties, lottery, savings, working decision and contra-
ceptive use. Relative measures are the difference between the spouses’ total number of
decisions.

• Total and Relative Children Decisions: This includes: children’s clothes, children
education and children health. Relative measures are the difference between the spouses’
total number of decisions.

• Assets Share (assets_share): Refers to the share that women own in each of the assets
types. We consider a total of 11 different type of assets: household or land occupied by
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household, other house/building, land, livestock, vehicles, household appliances, savings,
receivables, jewelry, household furniture/utensils, other assets.

• Marital Status:
1. Unmarried / 2. Married/Cohabitate / 3. Separated / 4. Divorced / 5. Widow(er)

• Married: A dummy variable if marital status is married or cohabitate.

• Education:
1. No education (Including Kindergarten)
2. Primary (grade school, Islamic)
3. Middle/Junior high school (general junior high school, vocational junior high school,
Islamic)
4. High school (general senior high school, vocational senior high school, Islamic)
5. Tertiary (junior college, college, university, master, Phd)
6. Other

• Wealth Index:
Following Rutstein et al. (2004) we use principal component analysis (PCA) to construct
the household wealth index. We consider three groups of wealth:

1. Housing Quality: Floors, Walls, Roof, Number of Rooms.

2. Utilities and Facilities: Electricity, Water, and Toilet.

3. Durable Assets: Home Ownership, Other Houses, Non-agricultural land, Vehicles,
Household Appliances (radio, tv, fridge, washing machines, sewing machines,etc),
Stocks, Receivables, Jewelry, Cooking Stove.

For further details consult the website:
http://www.dhsprogram.com/publications/publication-cr6-comparative-reports.cfm

• Household size: Number of members in the household.

• Rural: Dummy variable for households in rural area.

• Tariff by Industry (Tarifft−2): Corresponds to the input-tariff measure by industries
and districts.
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