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Despite a large literature analyzing trade liberalization in developing countries, little evidence exists around its
effects in sub-Saharan African economies characterized by high levels of baseline unemployment and weak
manufacturing sectors. Using a local labormarket approach, we investigate the causal effects of tariff reforms im-
plemented in South Africa between 1994 and 2004 on labor market outcomes at the individual level. More spe-
cifically, we construct a district-level measure of exposure to tariff reductions equal to a weighted average of
industry tariffs using baseline industry shares asweights, and estimate the effect of this shock on local economies.
We find thatworkers in districts facing larger tariff reductions experience a significant decline in both formal and
informal employment in the tradable sector, driven primarily by a decline in manufacturing employment, rela-
tive to workers in districts less exposed to these reductions. There is no evidence of any significant effect on
wages for those who remain employed. However, displaced workers do not show any evidence of transitions
into other sectors, or migration to less affected regions; rather, they are more likely to become discouraged
workers or exit the labor force entirely, and show an increased probability of accessing government transfers.
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1. Introduction

Over the past two decades, barriers to trade have been rapidly re-
duced around theworld, and exports from the developingworld—partic-
ularly from Asia and Latin America—have concurrently surged. A large
bodyof empiricalworkfindsevidence that these trade reformsgenerated
substantial shifts in developing country economies.1 On the one hand,
positive shocks that increased access to developed country markets re-
duced poverty and shifted labor away from agriculture in Vietnam and
China (McCaig, 2011; McCaig and Pavcnik, 2018; Erten and Leight,
2017). On the other hand, domestic tariff cuts that increased competition
from imports slowed the pace of poverty reduction and wage growth in
India and Brazil (Topalova, 2010; Dix-Carneiro and Kovak, 2017a).
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1), and Pavcnik (2017) for com-
e on labor reallocation and in-
However, much less is known about the impact of trade liberaliza-
tion on economies in sub-SaharanAfrica.2 South Africa has been a leader
in trade liberalization in the region; following its democratic transition
in 1994, the government introduced substantial and relatively abrupt
tariff cuts as part of a broad post-apartheid liberalization process (Belli
et al., 1993; Edwards, 2005). Nonetheless, the economy's subsequent
evolutionhas been characterized by consistentlyweak levels of employ-
ment generation (Banerjee et al., 2008; Leibbrandt et al., 2010; Statistics
South Africa, 2018). In addition, the South African labor market has
several unusual features that may affect the response to trade shocks:
the base level of unemployment is high, the informal sector is small
and exhibits high barriers to entry compared to other middle-income
economies, wages are relatively rigid due to a strong presence of unions
in the formal sector, and themanufacturing sector was underdeveloped
even at the initiation of liberalization.3
2 In a recent and comprehensive review of the literature on how trade affects labor re-
allocation in developing countries, Pavcnik (2017) provides an overview of causal evi-
dence from developing countries ranging from China and India to Colombia and Brazil.
Yet, there is no reference to any causal evidence from sub-Saharan Africa, or South Africa
in particular.

3 A large body of empirical work has documented these features of the South African la-
bormarket; see for exampleKingdon andKnight (2007), Banerjee et al. (2008). Section 2.2
provides additional background information on the SouthAfrican labormarket, and exam-
ines how its unique characteristics may influence the response of local labor markets to
trade liberalization.
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In this paper, we investigate the effects of rapid trade liberalization
in South Africa, focusing on substitution of workers from tradable to
non-tradable production, from formal to informal employment, and
from employment to unemployment. The impact of tariff reductions
on labormarket adjustment is a priori ambiguous. The reductions in im-
port tariffs are likely to increase the demand for imported goods by re-
ducing their prices. On the one hand, access to cheaper intermediate
inputs may lead to a reduction in production costs and increase profit-
ability in both traded and non-traded goods sectors (De Loecker et al.,
2016). On the other hand, the increase in import competition may di-
rectly displaceworkers in traded industries, andmay also indirectly dis-
place workers in non-traded industries via local demand effects
(Acemoglu et al., 2016).

This paper presents the first causal evidence around the effects of a
quasi-exogenous reduction in import tariffs on local economies in
South Africa. The previous literature analyzing this shock has generally
focused on estimates using computable general equilibrium models,
where the results may be sensitive to the elasticity parameters
employed,4 and studies employing decomposition techniques or indus-
try-level correlations between import competition and labor market
outcomes.5 In contrast, we use a local labormarket approach to estimate
the causal effects of regional exposure to tariff reductions on labor mar-
ket outcomes employing individual level data between 1994 and 2004,
the period of rapid trade liberalization in South Africa.

More specifically, we construct a variable capturing exposure to tar-
iff cuts at the level of the local economy, here characterized as themag-
isterial district, equal to a time-varying weighted average of industry-
level tariffs. Theweights are constituted by industry employment shares
as observed prior to the initiation of liberalization in 1994. South Africa's
liberalization entailed drastic reductions in overall trade protection and
a decline in the variation of trade protection across industries, implying
large crossindustry variation in tariff reductions; moreover, the indus-
trial composition of employment varies significantly across South Afri-
can districts. The combination of variation in cross-industry tariff
changes and variation in industrial composition across districts allow
us to identify the effect of liberalization on local labor market outcomes.
Our empirical strategy in this respect follows a large and growing liter-
ature, including Topalova (2007, 2010), McCaig (2011), Kovak (2013),
and Autor et al. (2013), analyzing the effects of trade exposure on pov-
erty and local labor market outcomes in India, Vietnam, Brazil, and the
United States, respectively; Kovak (2013) also provides evidence of
the theoretical foundations for this empirical strategy.

Using labor force survey data from 1994 to 2004, we estimate the ef-
fects of regional tariff declines on a range of labor market outcomes, ex-
amining adjustment along several margins including shifts between
employment, unemployment, and nonparticipation, tradable and non-
tradable employment, and formal and informal employment; we also
evaluate changes in monthly earnings. After analyzing average effects
at the individual level, we also examine heterogeneity by education,
race, gender, location, and age. Finally, we investigate whether regional
tariff cuts induced anymigration away from harder hit districts, or gen-
erated shifts in patterns of access to government transfers in more
strongly affected districts.
4 Mabugu and Chitiga (2009) provide a systematic review of these studies that analyze
effects of trade liberalization in South Africa, and conclude that the CGE models generally
have restrictive assumptions about elasticity parameters as well as selective closure as-
sumptions, generating results that are highly sensitive to changes in these assumptions.
We provide an overview of these studies in Section 1.1 below.

5 Two papers report a negative correlation between import competition and employ-
ment outcomes at the industry level in South Africa. Rodrik (2008) finds that increases
in import penetration are related to declines in employmentwithinmanufacturing sectors
in South Africa. Edwards and Jenkins (2015) find that higher import competition from
China is related to greater employment declines, particularly for labor-intensive industries
in South Africa. While these results are informative, this empirical strategy may suffer
from omitted variable bias, as unobservable characteristics of industries can impact both
the degree to which they are exposed to import competition and their employment
trajectories.
South Africa's labor market has a number of unusual characteristics
that may influence the response of local economies to trade liberaliza-
tion, as detailed further in Section 2.2. First, it has one of the highest
and most persistent rates of unemployment in the world. As of 2018,
unemployment was 28% employing the narrower definition of unem-
ployment, and 35% including discouraged workers. These high rates of
unemployment may pose a significant challenge for workers displaced
by unfavorable trade shocks in finding new employment opportunities,
given the large pool of searchers. Second, the informal sector is rela-
tively small and exhibits high barriers to entry (Kingdon and Knight,
2007); aweak and slow-growing informal sectormay have a limited ca-
pacity to absorb workers displaced from formal employment. Third,
wages are relatively rigid given the significant role played by trade
unions and formal bargaining mechanisms in the determination of
wages, and these institutional constraints may limit firms' response to
trade shocks along the wage margin (Godfrey et al., 2007; Magruder,
2012). Fourth, themanufacturing sector was relatively underdeveloped
even at the beginning of liberalization compared to other middle-in-
come economies (Tregenna, 2011b). These distinct characteristics of
the labor market suggest a pattern of adjustment that may be qualita-
tively and quantitatively different from the pattern observed in other
liberalizing middle-income countries.

Our results suggest that workers employed in districts facing larger
tariff reductions experience a significant decline in employment, driven
primarily by a decline in manufacturing sector employment, relative to
workers in districts facing smaller tariff reductions.We find no evidence
of labor reallocation from manufacturing into other traded sectors in-
cluding mining and agriculture, or into non-traded sectors (i.e., ser-
vices). Instead, displaced workers are more likely to become
discouraged unemployed workers or exit the labor force entirely.
Using the broad definition of unemployment including both searching
and discouraged unemployed workers (Statistics South Africa, 2018),
we find evidence of an increase in broad unemployment, as well as an
increase in nonparticipation. However, when examining adjustment
to tariff cuts along the intensive margin, there is no evidence of a signif-
icant impact on monthly earnings, hourly wages, or hours of work con-
ditional on employment.

We also evaluate whether regional tariff declines induce workers to
substitute from formal to informal employment, and find no evidence
that growth in the informal sector absorbs displaced workers. Rather,
workers employed in districts facing larger tariff reductions experience
significant and similar declines in both formal and informal employ-
ment, and this pattern is consistent across a range of definitions of infor-
mality, including working in an unregistered enterprise, working
without a written contract, and self-employment. While the decline in
formal employment is concentrated inmanufacturing, the decline in in-
formal sector employment is mainly driven by a contraction in agricul-
tural employment.

When examining heterogeneity with respect to education and race,
the observed employment effects are consistent for individuals at vary-
ing education levels. However, among relatively less educated workers,
black and colored workers face a higher likelihood of employment loss.
By contrast, there is no evidence of significant heterogeneity with re-
spect to gender, age, or location.

Finally, we find no evidence of a significant impact of tariff declines
on migration patterns using a subsample of survey years in which mi-
gration data was reported (1994–1998), implying that workers do not
respond to depressed local labor market conditions by migrating to
less exposed regions. By contrast, workers in harder hit areas are more
likely to receive government transfers, including disability grants,
child support grants, and dependent care grants. This result echoes the
findings from the U.S. literature on import competition from China
(Autor et al., 2013), suggesting that displaced workers are more likely
to rely on social safety nets in response to the deterioration in local
labor market conditions.
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We conduct a number of robustness checks to verify that our results
are consistent across alternative specifications. Given that the tariff cuts
were highest for the textile sector and lowest for the coalmining sector,
we show that the results are robust to excluding districts with relatively
high shares of initial textile or coal employment; we also find similar
patterns when the analysis is conducted at the district rather than the
individual level. Additionally, we demonstrate that the results are not
driven by differential pre-trends observed prior to trade liberalization.
1.1. Related literature

This paper contributes to a large literature analyzing the effects of
trade liberalization on developing country labor markets; we add to
this literature by examining the impact of tariff reductions on several
margins of local labor market adjustment in South Africa, a developing
country with persistently weak employment generation and one of
the highest unemployment rates in theworld. Evidence from India sug-
gests that districts more exposed to domestic tariff cuts experienced a
slower decline in poverty and weaker growth in consumption, particu-
larly for individuals who are less geographically mobile and in states
characterized by inflexible labor reallocation (Topalova, 2007, 2010).
However, a more recent analysis using state- and industry-level data
from India found no evidence that trade reform increased urban unem-
ployment (Hasan et al., 2012). Similarly, recent work by Dix-Carneiro
and Kovak (2017b) finds that trade liberalization in Brazil led to a
prolonged decline in formal sector employment and earnings in regions
specializing in industries that face larger tariff cuts, a process they argue
reflects slow capital adjustment and imperfect interregional labor
mobility.

Our work also relates to the literature on the effects of improved ac-
cess to advanced countrymarkets on developing countries' labor reallo-
cation and structural change. Analysis of a distinct shock—increased
access to the U.S. market—in Vietnam indicates that a positive export
shock led to both a reduction in poverty and a reallocation of labor
from agricultural to non-agricultural production (McCaig, 2011;
McCaig and Pavcnik, 2018). Similarly, evidence from China suggests
that a reduction in tariff uncertainty following China's accession to the
WTO and the associated increase in manufacturing exports stimulated
substitution by workers from agricultural to non-agricultural produc-
tion (Erten and Leight, 2017), aswell asmigration to regions experienc-
ing export-led growth (Facchini et al., 2016).

Several papers in this literature have particularly highlighted the ef-
fect of trade shocks on substitution between the formal and informal
sectors. Our study contributes to this strand of literature by examining
the effects of import tariff cuts in South Africa, a reform that exposed
both formal and informal producers to increased foreign competition
and, according to our empirical results, resulted in a decline in both
types of employment. Recent evidence suggests import tariff cuts in
Brazil generated declines in formal employment and a partial shift of
displaced workers into the informal sector (Dix-Carneiro and Kovak,
2017a).6 Another recent paper finds that tariff cuts in Botswana stimu-
lated shifts from formal to informal employment in industries exposed
to more import competition, similar to the evidence from Brazil
(McCaig and McMillan, 2017). On the other hand, the reduction of
Mexico's import tariffs as a result of NAFTAhas been found to reduce in-
formal employment within tradable industries by forcing less produc-
tive informal firms to exit the market (Aleman-Castilla, 2006). In
Vietnam, positive export shocks associated with external tariff reduc-
tions led to a contraction in informal employment as workers
transitioned to the formal sector (McCaig and Pavcnik, 2018).
6 Dix-Carneiro (2014) also documents that the slow pace of labormarket adjustment to
trade liberalization in Brazil significantly reduces welfare gains from this liberalization.
Other evidence from Brazil suggests that trade liberalization led to small declines in the
skill premium (Dix-Carneiro and Kovak, 2015), and that labor adjustment by different
firms may reflect variation in de facto regulations (Almeida and Poole, 2017).
Our paper also joins a literature focusing on trade liberalization in
South Africa that has utilized macroeconomic modeling techniques.
Using a computable general equilibriummodel, Thurlow (2006) exam-
ines the effects of trade liberalization and concludes that it contributed
to higher economic growth. Using Chenery-style decomposition
techniques,7 Dunne and Edwards (2007) find that the loss of employ-
ment through import penetrationwasmatched by employment created
through export growth. Using similar decomposition techniques,
Edwards and Jenkins (2015) document that labor-intensive industries
exposed to import competition from China suffered large employment
declines. Relatedly, Rodrik (2008) highlights the importance of in-
creased import competition in declining manufacturing profitability
by examining correlations among industry-level outcomes. While
these studies are informative, decomposition techniques and industry-
level correlations may suffer from omitted variable bias introduced by
the presence of manufacturing sectors exposed to both sharp tariff re-
ductions and increasing competition from growing Asian exporters. At
the same time, the estimation of CGE models may entail restrictive pa-
rameter assumptions, and in a systematic review, Mabugu and Chitiga
(2009) conclude that the results obtained are sensitive to the elasticity
parameters and closure assumptions employed. Our study, by contrast,
provides the first micro-level evidence on the impact of trade liberaliza-
tion in South Africa.

Relative to the existing literature, our paper highlights a pattern of
adjustment to trade shocks in South Africa that is distinct from other
middle-income and developing countries. We find that districts ex-
posed to substantial reductions in import tariffs exhibit a significant de-
cline in local employment; this result is broadly consistent with
evidence from India and from Brazil (Topalova, 2007; Dix-Carneiro
and Kovak, 2017b). However, in South Africa there is no evidence of a
decline in earnings as observed in Brazil (Dix-Carneiro and Kovak,
2017b). Rather, adjustment is observed entirely on the employment
margin. Similarly, there is no evidence of substitution between the for-
mal and the informal sector; rather, both sectors exhibit a contraction of
roughly equal magnitude in absolute terms. By contrast, substitution
from the formal to the informal sector is evident in response to adverse
trade shocks in Brazil (Dix-Carneiro and Kovak, 2017a) and Botswana
(McCaig and McMillan, 2017), while substitution from informal to for-
mal employment is observed in response to external tariff reductions
in Vietnam (McCaig and Pavcnik, 2018). We also find no evidence of a
migration response to trade shocks; this pattern is similar to evidence
from India suggesting that the adverse effects of tariff liberalization
are concentrated among individuals with limited geographic mobility,
but distinct from the substantial migration response observed in re-
sponse to trade shocks in China (Facchini et al., 2016).

Ultimately, our results suggest that rather than substituting into new
employment, new sectors, or new regions, workers displaced by trade
shocks demonstrate an increased probability of transitioning to be dis-
couraged searchers, or exiting the labor force entirely. This is a novel
finding in the existing literature, and an empirical pattern that is unique
among middle-income countries that have experienced significant
trade liberalization. In some respects, in fact, this adjustment process
is more similar to that observed in the U.S. following adverse trade
shocks, as described in Autor et al. (2013).

We contend that this unusual response may reflect unique charac-
teristics of the South African context, where a broad program of tariff
liberalization was implemented in the context of persistent or even in-
creasing labor market rigidity. This rigidity is both the legacy of an
apartheid regime that imposed spatial restrictions on the labor market,
and a phenomenon reinforced by post-apartheid labor market reforms
including sector-specific minimum wages and wage bargaining rules
(Fedderke and Hill, 2011; Festus et al., 2016). This has generated a per-
sistent pattern in which real labor costs do not adjust to adverse
7 For more details, see Chenery (1979).



Fig. 1. Nominal Tariffs and Surcharges, 1988–2009. Notes: This graph plots the sum of
unweighted average nominal tariffs and surcharges over time for each subsector in the
economy. The averages are constructed at the 2-digit industrial classification level.
Source: Authors' calculations based on data from Edwards (2005).
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unemployment conditions, and thus small shocks to the economy can
generate large fluctuations in the level of employment (Fedderke,
2012).

We also present suggestive evidence that the observed (negative)
employment response to adverse trade shocks is larger in magnitude
in areas characterized by higher unemployment and higher unioniza-
tion rates at baseline, consistent with the hypothesis that labor market
rigidities are a key constraint shaping the response to tariff liberaliza-
tion, and that the response is more pronounced where markets are
even more inflexible. More broadly, our results highlight the impor-
tance of linking trade liberalization in other developing economies to
a broader understanding of labor market characteristics and the
strengthening of relevant labor market institutions.

The remainder of the paper proceeds as follows. Section 2 provides
background on tariff reforms and characteristics of the labor market in
South Africa. Section 3 describes the data. Section 4 presents the identi-
fication strategy, the empirical results, and robustness checks, and
Section 5 concludes.

2. Background

2.1. Trade reform in South Africa

In this section, we will provide an overview of the trade liberaliza-
tion process in South Africa, and briefly describewhy itmay be plausibly
exogenous to industry characteristics.

2.1.1. Context and details of South Africa's trade reform
From the 1920s to the 1960s, South Africa pursued a policy of import

substitution industrialization, entailing the protection of South African
firms from international competition with a range of trade barriers in-
cluding high tariffs and nontariff barriers (Bell and Cattaneo, 1997;
Cassim et al., 2004). The slow pace of growth in the protected
manufacturing sector combined with the continued dependence of
the economy on gold exports for foreign exchange reserves convinced
policymakers that the existing trade policy regime was not sustainable,
and the initial policy response was to steer the focus of ISI from con-
sumer goods towards capital-intensive heavy industry, together with
the introduction of specific incentives to promote exports (Belli et al.,
1993; Jenkins and Siwisa, 1997). However, despite these early attempts
to achieve greater trade openness, South Africa continued to be charac-
terized by moderately high industry-varying tariff rates and a wide va-
riety of quantitative restrictions.

In the early 1990s, South Africa had an extremely complex and
opaque tariff structure, with the highest numbers of tariff lines and tariff
rates in the world, the widest range of tariffs and the second highest
level of dispersion (Belli et al., 1993; Hviding, 2005). However, mean
tariff levels were not especially high by international standards, with
an average nominal tariff rate of about 20% in the early 1990s (Fig. 1).
Following the initiation of post-apartheid economic reforms, South Af-
ricamade a tariff liberalization offer to theGeneral Agreement on Tariffs
and Trade (GATT) in the Uruguay Round in 1994 for a five-year liberal-
ization program. This offer was implemented beginning in April 1995,
marking the beginning of South Africa's trade liberalization. This liberal-
ization had three main components: an overall reduction in tariffs; the
cutting of tariff peaks; and the consolidation of tariff lines to simplify
the tariff structure and reduce tariff dispersion.

Wemeasure trade protection by the sum of tariff rates (including ad
valorem equivalents) plus surcharges imposed by South Africa. The data
on trade protection is provided by Lawrence Edwards, covering the pe-
riod 1990 to 2008, and is described in more detail in Edwards (2005).
The tariff rates and surcharges in this dataset are reported at the 8-
digit HS level.Wematch this detailed industry tariff data to the industry
classification in the 1994 October Household Survey (OHS) by con-
structing a simple average of tariffs within industries using the concor-
dance available in the industry documentation of the 1994 OHS.
Fig. 1 shows the trend in average nominal tariffs during this period,
and the rapid pace of tariff liberalization in the second half of the 1990s
is evident. The unweighted average tariff rate (inclusive of surcharges)
declined from 19% in 1994 to 6% in 2004 for all goods. The manufactur-
ing sector experienced the largest cuts in tariffs, from 22% in 1994 to 7%
in 2004. In comparison, the tariff declines in agriculture and mining
were more modest: average tariffs for agricultural goods fell from 7%
in 1994 to 3% in 2004, while average tariffs for mining goods declined
from 4% in 1994 to 1% in 2004.

The main elements of the initial reform agenda included increasing
the number of bound tariff lines, increasing the percentage of bound
zero-rated tariff lines, reducing average tariff rates, and reducing the
number of tariff categories. While some import surcharges had been
abolished earlier, all remaining surcharges were dropped in 1995. The
push towards tariff liberalization then accelerated under the New Tariff
Rationalization Process of 1996, emphasizing the further reduction of
tariff peaks and the consolidation of tariff lines, the conversion of spe-
cific duties into ad valorem rates and the capping of those rates. In addi-
tion, export subsidies under the General Export Incentive Scheme
(GEIS) were phased out between 1995 and 1997 (Cassim et al., 2004).

Themultilateral tariff reductions of themid-1990swere followed by
bilateral tariff reductions resulting from new free trade agreements in
2000s. Among these agreements, the European Union (E.U.) – South Af-
rica Free Trade Agreement reduced tariffs on 95% of E.U. imports into
South Africa from 2000 to 2003. Moreover, two additional free trade
agreements concluded with the Southern African Development Com-
munity (SADC) in 2000 and the Southern Common Market
(MERCOSUR) in 2004 were effective in reducing tariffs on imports
from major Southern African countries and Latin American countries,
respectively. As Fig. 1 illustrates, tariffs remained fairly constant after
2004.
2.1.2. Exogeneity of tariff changes to industry performance
The empirical analysis employs the variation in tariff rates across in-

dustries and over time to estimate the causal impact of trade liberaliza-
tion. This estimation relies on the assumption of the exogeneity of tariff
changes with respect to the characteristics of the industries subject to
liberalization, as well as the regions of South Africa in which those in-
dustries are concentrated. If tariff cuts are imposed differentially based
on industry or region characteristics (e.g. if policymakers impose differ-
ent tariff reductions on stronger or weaker industries, or if better
performing industries lobby for smaller tariff cuts), these correlations
would violate the exogeneity assumptions.

Image of Fig. 1


Fig. 2. Tariff Reductions and Preliberalization Tariff Rates by Sector. Notes: This graph
shows the total reduction in tariffs between 1994 and 2004 observed by subsector
relative to the pre-liberalization tariff rate observed in 1994. Correlation: −0.966;
regression coefficient: −0.650; standard error: 0.044; t: −14.93. Source: Authors'
calculations based on data from Edwards (2005).

8 The sectors are defined based on the industrial classification used in the 1994 OHS,
and roughly correspond to the 2-digit SIC level, although some categories aggregate a
number of 2-digit categories into one category; employment data is reported for 19 differ-
ent subsectors of tradable employment, in addition to the services, construction, and util-
ities sectors.
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In the case of South Africa's trade liberalization, the threats to iden-
tification related to the potential endogeneity of tariff reductions are re-
duced for a number of reasons. First, there is qualitative evidence that
the major impetus for liberalization originated from the post-apartheid
government, eager to demonstrate its commitment to market-friendly
policies to the rest of the world, rather than from the private sector
(Rangasamy and Harmse, 2003; Roberts, 2000). In 1996 the new dem-
ocratic government announced its Growth, Employment and Redistri-
bution (GEAR) strategy, calling for a “transformation towards a
competitive outward-oriented economy” using trade liberalization as
a major reform for achieving efficiency gains and faster growth
(Republic of South Africa, 1996). During this liberalization process, pri-
vate sector firms appear to have played a relatively small role in
influencing relative tariff declines (Bell and Cattaneo, 1997).

Second, the tariff reductions implemented in 1995 were primarily
driven by the offer that South Africa had made to the WTO in 1994. In
the five-year tariff reduction program, South Africa committed to re-
duce the number of tariff categories from 100 to six groups (0%, 5%,
10%, 15%, 20%, and 30%), ruling out any discretionary changes to the
structure of tariffs (Cassim et al., 2004). Hence, the absence of interfer-
ence from the private sector combined with the role of multilateral
trade negotiations serve to reduce the probability that the tariff reduc-
tions were designed to provide differential protection to industries de-
pending on the strength of their performance.

Further support for the assumed exogeneity of tariff reductions
can be found by examining the degree to which tariff reductions var-
ied by initial levels, following an empirical strategy previously used
in the literature (Goldberg and Pavcnik, 2005; Kovak, 2013). The pri-
mary goal of tariff reform in this period was to simplify the tariff
structure and reduce variation in tariffs across industries to minimize
the gaps between internal and external costs of production and re-
duce anti-export bias (Belli et al., 1993). Such equalization of tariff
levels implies that the preliberalization levels largely determined
the reductions across industries. Fig. 2 shows the relationship be-
tween ex ante tariff levels and tariff reductions, and it is evident
that industries with high tariffs before liberalization experienced
the greatest cuts: the correlation between preliberalization tariff
rate and change in tariff rate is nearly one in magnitude (−0.97).
In addition, we will subsequently present evidence that districts
characterized by varying degrees of tariff reduction during this period
do not show any evidence of differential trends in key outcomes in
prior census waves observed before the onset of liberalization.
Table A1 in the Appendix presents detailed summary statistics on
tariff changes by sectors over time.8 It is evident that the largest reduc-
tion in tariffs (30 percentage points) was experienced by the textile in-
dustry, with reductions of between 15 and 25 points observed in fish,
food processing, television and scientific equipment, and other industry.
At the other end of the spectrum ismining, subject to almost no tariff re-
ductions, and forestry. Given that the tariff reductions were based on a
structure of protection that was implemented in South Africa two de-
cades earlier (Cassim et al., 2004), the scope for themanipulation of tar-
iff cuts to reflect subsequent industry performance or regional economic
growth is likely to be limited. In addition, wewill subsequently demon-
strate that the results are robust to exclusion of the sectoral outliers.
2.2. Characteristics of the South African labor market

The South African labor market has a number of unusual features
that could render its response to tariff reduction distinct vis-a-vis
other low-income and middle-income economies. We will focus on
four primary characteristics: a high baseline unemployment rate; a rel-
atively underdeveloped informal sector; a high level of wage rigidity in
the formal sector; and an anemic manufacturing sector in an economy
increasingly dependent on services.

First, the broad backdrop for trade liberalization in South Africa is an
economy characterized by persistently high unemployment. In 2018,
unemployment stands at 27.7%, with a broader rate including discour-
aged workers — defined as those who are not actively seeking employ-
ment, but are willing and able to work — of 34.7% (Statistics South
Africa, 2018). These rates are largely unchanged since the final year ex-
amined in this analysis (2004), and represent an increase relative to the
beginning of the post-apartheid period. In 2004, the narrow unemploy-
ment rate as reported in the PALMS data used in this analysis was 27.1%
and the broad rate was 40.6%; in 1994, the narrow rate was 20.5% and
the broad rate was 32.9%. Unemployment is particularly high among
black Africans, women, unskilled workers, and youth (Oosthuizen and
Bhorat, 2005; Festus et al., 2016; Statistics South Africa, 2018). These
high baseline rates render it challenging for workers displaced by ad-
verse trade shocks to find new employment, given the large number
of searchers. If search costs are also high, the low probability of success
may further discourage searching by unemployed workers, especially
across sectors.

Second, South Africa's informal sector is small compared to other
low and middle-income countries (International Labour Organization,
2018); this is a characteristic of the economy often cited as inextricably
linked to the high rates of unemployment (Magruder, 2012). While the
ILO uses a different definition of informality relative to the definition of
informal employment employed within South Africa during the period
of interest here, ILO statistics suggest that the informal sector's share
of non-agricultural employment in South Africa in 2010 was about
40% of the corresponding share in India, and around 60% of the corre-
sponding share in Mexico. Kingdon and Knight (2004) note that in
2002, the ratio of informal sector non-agricultural employment to un-
employment was only 0.7 in South Africa, compared to averages in
Sub-Saharan Africa, Latin America, and Asia of 4.7, 7.0, and 11.9
respectively.

The coexistence of an underdeveloped informal sector and persis-
tently high unemployment has been an enduring empirical puzzle;
however, analysts have postulated that barriers to entry in the informal
sector may be particularly high in South Africa. Given the legacy of the
apartheid system that prohibited entrepreneurial activity for blacks,
business networks may have been underdeveloped, and restrictive
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zoning laws continue to limit the presence of informal enterprises in
city centers (Rogerson, 2000; Lewis, 2002). High levels of crime and ab-
sence of training or other government infrastructure or services are also
cited as barriers (Kingdon and Knight, 2007). In addition, low levels of
access to formal or even informal credit implies that informal sector op-
erators are required to rely on their own savings (Chandra et al., 2002).
Heintz and Posel (2008) argue that the quantitative evidence is consis-
tent with high barriers both to enter the informal sector and within the
sector, and in fact present evidence that the ability of this sector to “mop
up” high unemployment has been declining over time. Accordingly, an
underdeveloped and slow-growing informal sector may be vulnerable
to trade shocks, and particularly ineffective at absorbing increases in
workers displaced from formal employment.

Third, employment in South Africa is characterized by a relatively
high level of wage rigidity. Two characteristics of South African labor
market institutions are especially relevant in this regard: institutions
promoting collective bargaining and wage-setting, strengthened
through the Labour Relations Act of 1995, and the role of trade unions.
During the period of analysis here, South Africa had no national mini-
mum wage, but wages were set through a combination of three main
mechanisms: firm-level bargaining (bilateral collective bargaining);
collective agreements through bargaining councils that apply to all
firms and employees within the jurisdiction of the council; and sectoral
determinations. Sectoral determinations are issued through the Em-
ployment Conditions Commission for certain sectors in which workers
are deemed particularly vulnerable and a bargaining model would be
inappropriate, such as domestic workers and farmworkers.9Spatially,
some wages are thus set uniformly nationally (for a particular sector
and employment category), others are set at the firm level via bilateral
bargaining, and others are set nationally, but differentiated for particu-
lar areas or types of areas.10

In addition, the South African economy exhibits high union density
compared to other economies and other developing economies in par-
ticular, suggestive of limited wage flexibility, and this is particularly
true in themanufacturing sector. In 1995, union density inmanufactur-
ing was higher in South Africa than in any other developing country for
which comparable data is available, and was among the highest in the
world (Visser, 2016). These unions were also highly organized and ac-
tive. For instance, comparative international data for 1998 (the first
year in the sample period for which South African data is available)
shows that South Africa was second only to Israel in the number of
days not worked per 1000 workers due to strikes and lockouts
(International Labour Organization, 2018).

The broader political environment also served to increase the down-
ward rigidity of wages; the first year in our period of analysis, 1994, saw
the democratization of South Africa and the election of NelsonMandela.
This historic transition gave rise to high expectations of socio-economic
change and a rapid closing of the black-whitewage gap through upward
movement of wages for black African workers (Pons-Vignon and
Anseeuw, 2009; Levinsohn and Pugatch, 2014). In this context of polit-
ical and industrial relations, neither nominal nor real wage cuts were
regarded as viable, particularly given the strength and politicized nature
of trade unions (Wood and Dibben, 2008; Twala and Kompi, 2012).
There is also some evidence of high reservation wages (Rodrik, 2008;
Levinsohn and Pugatch, 2014; Banerjee et al., 2008), serving as a barrier
to downward variation in wages. Taken together, the institutional con-
straints on downward rigidity in wages are suggestive of a response to
9 More details are provided in Budlender (2009), Godfrey et al. (2007), and Elsley
(2014).
10 An example of the latter is in the clothing manufacturing industry, where wages are
bargained nationally but the wage determinations subsequently issued by the National
Bargaining Council for the Clothing Manufacturing Industry set separate minimumwage
levels for metropolitan areas and for two categories of non-metropolitan areas. Where
there is spatial differentiation in wage levels, this is not according to magisterial districts
(the unit of analysis here), but typically by political entities such as provinces ormunicipal
districts.
trade liberalization that will be observed primarily through the employ-
ment margin.

Fourth, South Africa was throughout this period characterized by a
distinct sectoral distribution of employment relative to othermiddle-in-
come countries. Given its level of income per capita, South Africa has a
relatively overdeveloped services sector, while the share ofmanufactur-
ing employment and output is low (derived from United Nations
(2017); see also Tregenna (2008)). This is indicative of the early
onset of deindustrialization in the 1980s (Tregenna, 2011b). The
relative weakness of the manufacturing sector may reduce the capacity
of this sector to resist competitive pressure from cheaper imported
goods.
3. Data

Our analysis employs the Post Apartheid Labor Market Series
(PALMS), available by request from DataFirst (Kerr et al., 2017). The
PALMSdataset combines data from39nationally representative surveys
conducted by South Africa's statutory national statistical agency, Statis-
tics South Africa, between 1994 and 2012. These include the October
Household Survey (OHS) from 1994 to 1999, subsequently replaced
by the biannual Labor Force Surveys (LFS) from 2000 to 2007 and
then the Quarterly Labor Force Surveys from 2008 to 2012. The data
consists of repeated cross-sectional surveys at the individual level and
includes questions on labor market outcomes such as employment sta-
tus, earnings, and demographic variables such as gender, age, marital
status, race, and education. The employment status indicators include
information on both formal and informal employment, as well as sector
and work status for workers. The data also includes limited information
on migration and government transfers. Households are sampled using
two-stage complex sampling, and each member of every sampled
household is surveyed.

We analyze trade shocks defined at the level of 362 magisterial dis-
tricts, allowing for the evaluation of broader labor market effects of lib-
eralization that includes nontradable sector employment. Previous
studies focusing on local labor market outcomes in South Africa have
also employed the magisterial district as the unit of analysis
(Dinkelman, 2011; Magruder, 2012), as district borders have been rela-
tively constant over the post-apartheid period. Of particular relevance
for this analysis, the borders of magisterial districts are not subject to
change for political reasons linked to local economic conditions, thus
avoiding potential endogeneity challenges. Furthermore, they consti-
tute the lowest level of aggregation (below district councils and prov-
inces) that has remained consistent. In the OHS and LFS data, the only
other geographic indicator available is for district councils, a higher
level of aggregation for which there are only 52 units nationwide; in ad-
dition, the borders of district councils have shifted over time. Since the
magisterial district indicators are only provided through 2004, we de-
fine the period of analysis as 1994 to 2004.

We combine the annual OHS data with the September rounds of the
bi-annual LFS, given that the September rounds of the LFS are closer to
the October date of the OHS, in order to minimize any bias introduced
by seasonal labor market fluctuations associated with different times
of the year. The strategy of combining the OHS with the September
rounds of the LFS follows a number of existing studies.11

It should be noted that South African micro-level surveys are gener-
ally not representative at the level of the magisterial district or at any
level lower than the province, a point elaborated further in Magruder
(2012). However, this is not necessarily a source of bias provided that
the degree to which data is unrepresentative is uncorrelated with
other variables of interest. In addition, we will control extensively for
11 See for example Allanson and Atkins (2005), Altman (2008), Banerjee et al. (2008),
Branson andWittenberg (2007), Dinkelman (2011), Hodge (2009), and Ntuli andWitten-
berg (2013).



Table 1
Summary statistics.

Mean St.
dev.

Min. Max. Obs.

Panel A: Demographic Characteristics

Female 0.52 0.50 0 1 686,615
Received 0–6 years of education 0.34 0.47 0 1 681,986
Received 8–11 years of education 0.40 0.49 0 1 681,986
Received 12 or more years of education 0.26 0.44 0 1 681,986
Black African 0.76 0.43 0 1 686,608
Colored 0.09 0.29 0 1 686,608
White 0.12 0.32 0 1 686,608
Asian 0.03 0.17 0 1 686,608
Younger than 30 0.50 0.50 0 1 686,670
Rural 0.41 0.49 0 1 686,670
Married 0.50 0.50 0 1 685,878
Union membership 0.11 0.31 0 1 686,670

Panel B: Employment Outcomes

Total employment 0.41 0.49 0 1 686,670
Traded employment 0.12 0.32 0 1 686,670
Manufacturing employment 0.06 0.23 0 1 686,670
Mining employment 0.02 0.13 0 1 686,670
Agricultural employment 0.04 0.20 0 1 686,670
Nontraded employment 0.29 0.45 0 1 686,670
Employment in the formal sector 0.29 0.45 0 1 686,670
Employment in the informal sector 0.12 0.33 0 1 686,670
Employment in the informal sector
(without any written contract)

0.15 0.36 0 1 686,670

Self-employment 0.07 0.25 0 1 686,670
Narrow unemployment 0.13 0.34 0 1 686,670
Discouraged workers 0.10 0.30 0 1 686,670
Broad unemployment 0.23 0.42 0 1 686,670
Not in labor force (NILF) 0.36 0.48 0 1 686,670

Panel C: Wage Outcomes

Hourly wages in all sectors 2.26 10.14 0 1550.54 157,771
Hourly wages in traded sectors 1.94 11.37 0 1330.37 49,650
Hourly wages in manufacturing 2.70 16.03 0 1330.37 19,713
Hourly wages in mining 2.16 3.74 0 132.72 8661
Hourly wages in agriculture 0.83 4.83 0 330.82 21,276
Hourly wages in non-traded sectors 2.39 9.58 0 1550.54 107,135

Notes: This table reports summary statistics forworking-age individuals (aged 15 to 64) in
the PALMS dataset from 1994 to 2004; observations are weighted following Branson and
Nicola (2013). Panel A reports demographic characteristics, including gender, education,
race, age, rural vs. urban, marital status, and union membership. Panel B reports employ-
ment variables. Employment in traded sectors includes manufacturing, agriculture and
mining. Employment in the formal sector includes all employees not working in the infor-
mal sector. Employment in the informal sector includes employees working in establish-
ments that employ fewer than five employees, who do not deduct income tax from
their salaries/wages; and employers, own-account workers and persons helping unpaid
in their household business who are not registered for either income tax or value-added
tax. Employment in the informal sector (without any written contract) adds employed
workers who do not have a written contract into informal sector employment. Self-
employed individuals are employers or own-account workers. The narrow definition of
unemployment includes individuals who are actively searching for work; discouraged
workers are those who are not searching, but report that they are willing and able to
work; the broad definition of unemployment includes narrow unemployment and dis-
couraged workers; individuals not in the labor force are not willing to work. Panel C re-
ports real hourly wages in USD terms per sector for the subset of individuals who report
paid employment, and report a point estimate of their monthly earnings.
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both observed and unobserved local-level heterogeneity at themagiste-
rial district level in the primary specifications.

Summary statistics for the sample are presented in Table 1, and are
weighted using the same survey weights employed in the primary em-
pirical specifications.We focus onworking-age individuals between the
ages of 15 and 64 inclusive, the age range of the officially defined labor
force in South Africa. The sample includes 686,670 individuals, and each
individual is observed in a single survey. Panel A reports summary sta-
tistics on demographic indicators. Approximately 52% of individuals ob-
served are female; around a third have completed seven or fewer years
of education,while 40% have received 8–11 years of education, and only
about a quarter have received 12 ormore years of education. (Some ob-
servations do not report educational information, accounting for the
slightly smaller sample for these variables.) The majority of the sample
is black African (76%), with approximately 9% colored and 12%white, as
well as a small Asian minority. Slightly less than half of the sample is
rural, and around 11% report membership in a union.

Panel B of Table 1 presents descriptive statistics on employment out-
comes. Approximately 41% of individuals in our sample are employed;
of these, the majority (29%) are employed in the nontraded sector (i.e.
services), with the remaining 12% employed in the traded sector: 6%
in manufacturing, 2% in mining, and 4% in agriculture. We will also an-
alyze both formal and informal employment. Following the official def-
inition of Statistics South Africa, the informal sector includes two
components: i) employees working in establishments that employ
fewer than five employees, who do not deduct income tax from their
salaries or wages; and ii) employers, own-accountworkers and persons
helping unpaid in their household business who are not registered for
either income tax or value-added tax (Statistics South Africa, 2018).
This definition of informal employment is consistent with previous
studies that define a business as informal depending on its registration
status (La Porta and Shleifer, 2008, La Porta, 2014; McCaig and
Pavcnik, 2018; McCaig and McMillan, 2017).12 Approximately 12% of
the individuals in our sample are employed in the informal sector, and
the remaining 29% are employed in the formal sector.

As a robustness check, we also construct a broader and a more re-
stricted definition of informal employment. In the broader definition,
we additionally code all individuals who report post-2000 that they
are working without any written contract as informally employed; this
information is not reported in the pre-2000 data. In a more restricted
definition of informality, we use the sample of self-employed individ-
uals. Roughly 15% of individuals in our sample are identified as infor-
mally employed using the broader definition, and 7% are self-employed.

Among those individuals who are not working, 13% are unemployed
and actively searching (i.e. narrow unemployment), while 10% are dis-
couragedworkers who are not actively searching, but identify aswilling
and able to work. The sum of narrow unemployment and discouraged
workers yields broad unemployment, comprising 23% of the working-
age population. Another 36% are out of the labor force.

Panel C of Table 1 presents summary statistics onwage outcomes for
the subsample of workers who report paid employment. We use re-
ported realmonthly earnings and hours of work to construct the hourly
wage across sectors for individuals that provide a point estimate (as op-
posed to abracket estimate)ofmonthly earnings;moredetails about the
prevalence of bracketed estimates will be provided in Section 4.2.13 The
12 In India, firms in the manufacturing sector are required to register with the govern-
ment if they have at least 10 workers and use electricity; or if they have at least 20
workers, but do not use electricity (Nataraj, 2011). Similarly, in Vietnam household busi-
nesses are not required to register with the government if they have fewer than 10
workers and do not function inmore than one location (McCaig and Pavcnik, 2018). Note
that registration-based definitions of informal employment differ from definitions of in-
formality based on whether firms comply with labor legislation or not (Goldberg and
Pavcnik, 2003; Paz, 2014; Dix-Carneiro and Kovak, 2017a).
13 The figures presented in Panel C of Table 1 are converted to U.S. dollars for descriptive
purposes, while we use the logarithm of hourly wages in South African Rand for the em-
pirical analysis.
average hourly wage across all sectors is $2.26. Wages are highest in
manufacturing, followed by non-traded sectors,mining, and agriculture,
where the average wage is around 30% of the wage observed in
manufacturing.

Fig. 3 provides an overview of the trends in employment and unem-
ployment rates during our sample period from 1994 to 2004. In Panel A,
we observe that traded employment as a share of the working-age
population declined from about 16% in 1994 to 11% in 2004, while
the nontraded employment share fluctuated around 30% during
the same period. Panel B of the same figure presents the trends in the



Fig. 3. Trends in Employment and Unemployment. Notes: This graph shows the evolution
of traded and nontraded employment as a share ofworking-agepopulation in Panel A, and
the trends in narrow and broad unemployment rates as a share of labor force participation
in Panel B. The narrow unemployment rate includes only those individuals who are
unemployed and actively searching for a job, while the broad unemployment rate also
includes individuals who are not actively searching, but report they are willing and able
to work. Source: Authors' calculations based on data from Quantec and World
Development Indicators of World Bank (in Subfigure A) and PALMS (in Subfigure B).
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unemployment rate. Using the narrowdefinition of unemployment that
only includes those individuals unemployed and actively searching for
jobs, the unemployment rate increased from 20% of the labor force in
1994 to 26% in 2004. If discouraged workers are included, the unem-
ployment rate broadly defined rose from 33% in 1994 to 41% in 2004.
(Note that the unemployment rates in Fig. 3 follow standard definitions
and thus report unemployment as a share of the labor force, whereas
the summary statistics in Table 1 are reported as a share of the work-
ing-age population.)

One important limitation of the data that should be noted here is
that despite a sample size that is large in aggregate, the effective cell
size per district-year is under 200 observations; given low rates of em-
ployment overall and particularly employment in tradable sectors, the
number of employed individuals observed in any particular district,
year and sector is relatively low. This may be a source of noise in both
the construction of the tariff shocks using employment shares, de-
scribed in more detail in the next section, and in the measurement of
outcomes. Given that this measurement error is presumably uncorre-
lated with shifts in tariff policy over time, we do not regard this as a
source of systematic bias, but should note that it could generate attenu-
ation bias towards zero in the primary coefficients. We will also further
explore in Section 4.4 the robustness of the primary results to alterna-
tive methods of constructing the tariff shocks that seek to address this
challenge.

4. Empirical analysis

4.1. Empirical methodology

Following South Africa's trade liberalization, tariff levels varied sub-
stantially across industries and over time. Moreover, there was signifi-
cant heterogeneity in the industrial composition of South African
districts prior to the implementation of trade liberalization in 1994.
Hence, depending on the initial industrial composition of employment
at the time of the reform, some districts were more exposed to tariff re-
ductions than others. Following a large body of empirical literature
(Topalova, 2010; Kovak, 2013; Dix-Carneiro and Kovak, 2017a), our
identification strategy relies on this relative exposure to estimate the
causal effect of trade reform.

More specifically, we construct a measure of regional exposure to
trade liberalization for district d at year t, Tariffdt, by interacting the na-
tional ad-valorem tariff rate faced by industry i in year t, Tariffit, with the
share of tradable employment in industry i and district d in 1994,
Empshare 1994 id as reported in the PALMS data. There are 19 traded in-
dustries represented in the dataset used in this analysis.

Tariff dt ¼ ∑
i
Empshare1994id � Tari f f it ð1Þ

Fig. 4 illustrates the spatial variation in tariff reductions defined at
the magisterial district level, plotting the long difference from 1994 to
2004. The different color shades represent quintiles of the long differ-
ence in district tariff measure, and it is evident that the tariff reductions
display substantial variation across districts, evenwithin the same prov-
ince. The average district faced a tariff reduction of 10.6 percentage
points, and this average tariff reductionwill be employed in interpreting
the regression estimates below.

Approximately 28% of districts do not report sectoral-level employ-
ment data in 1994, and accordingly the baseline employment shares
aremissing; this reflects primarily the smaller sample and lower quality
of the initial survey conducted in 1994. For these districts, we use re-
ported employment in 1995 to construct the district-level weighted tar-
iff. We will subsequently demonstrate that the results are robust to
using the 1995 employment weights for all magisterial districts, and
to restricting the sample to exclude those districts that are missing
1994 data. Again, the sample years include 1994 to 2004.
The following specification is employed to compare labor market
outcomes for workers located in districts exposed to larger versus
smaller tariff reductions.

yjdt ¼ α þ βTari f f dt þ χ jdt þ μ t þ γd þ δdt þ ε jdt ð2Þ

where yjdt denotes labormarket outcomes for individual j in district d at
year t, Tariffdt is the district tariff in district d at year t, χjdt is a vector of
worker characteristics, including a second degree polynomial in age,
gender, race, and dummy variables for three educational categories
(zero to eight years of schooling completed, nine to 11 years of school-
ing completed, and 12 years or more completed), and an indicator for
whether or not an individual lives in a rural area. The specification
also includes year fixed effects (μt), district fixed effects (γd), and dis-
trict-specific linear time trends (δdt). Standard errors are clustered at
the district level to account for serial correlation in the error termwithin
a district, and weighted using weights generated by entropy estimation
and calibrated to match consistent demographic and geographic trends
projected by the Actuarial Society of South Africa; these weights are
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Fig. 4.District Tariff Reductions, 1994–2004.Notes: This graph illustrates the regional variation in tariff reductions defined at themagisterial district level. Districts are colored based on the
district tariff measure defined in Eq. (1). Districts that experienced larger tariff declines are represented as lighter and yellower, while districts that experienced smaller reductions are
shown as darker and bluer. The boundaries represent magisterial district borders. Cross-hatched districts are omitted due to missing data in PALMS. Source: Authors' calculations based
on data from Edwards (2005) and PALMS.
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recommended for use in the analysis of PALMS (Branson and Nicola,
2013). The key parameter of interest is the coefficient on district tariffs,
with a positive coefficient implying that a decrease in district tariffs is
associated with a decline in the probability of employment.

The inclusion of year fixed effects in Eq. (2) controls for any aggre-
gate South Africa-wide changes in labor market outcomes over time
that coincide with the liberalization of tariffs. District fixed effects con-
trol for time-invariant differences across districts. District-level linear
trends account for changes in time trends specific to each district across
years. Individual-level worker demographic characteristics control for
differences in worker composition across districts and over time that
could affect the labor reallocation and correlate spuriously with district
tariffs. This specification thus compares labor market outcomes for
workers with the same observable characteristics who are exposed to
different local trade shocks due to their initial regions of residence.

4.2. Primary results

In Table 2, we report the results of estimating Eq. (2) for employ-
ment outcomes in Panel A, and unemployment and labor force non-par-
ticipation in Panel B. In Column (1) in Panel A, we can observe that
workers in a magisterial district that faced greater reductions in import
tariffs experience larger decreases in the probability of employment rel-
ative to those in districts exposed to smaller tariff reductions. The mag-
nitude of the coefficient (0.240) implies that workers in a magisterial
district exposed to the average reduction in tariffs, a decline of 10.6 per-
centage points in tariff rates, experienced a 2.5 percentage point de-
crease in the probability of being employed relative to workers in
districts not exposed to any reduction in tariffs. This corresponds to a
6.1% decrease relative to the outcome mean.

Columns (2) through (5) of the same panel report results for parallel
specifications for employment by sector, including all tradable employ-
ment as well as its constituent subsectors (manufacturing, mining and
agriculture), and employment in non-tradables. We find that workers
employed in regions more exposed to import competition experienced
a relative decline in tradable sector employment, driven by a significant
decline in manufacturing employment; the point estimate in Column
(3) indicates that workers in districts exposed to the average decline
in tariffs experienced a 1.5 percentage point decrease in probability of
employment in manufacturing. Given that the underlying probability
of manufacturing employment is only 6%, this is a proportional effect
of 23%. Moreover, this effect is not offset by an increase in nontradable
employment, as the estimate in Column (6) suggests there is an (insig-
nificant) decline in nontradable employment. Hence, there is no evi-
dence that workers displaced from manufacturing move into other
sectors.

In Panel B of Table 2, we examine parallel specifications for unem-
ployment and labor force non-participation. In Column (1), we observe
that there is no shift in unemployment that is narrowly defined, exclud-
ing discouraged workers. However, there is a significant increase in dis-
couraged workers evident in Column (2), and a concomitant significant
increase in broad unemployment, as reported in Column (3). The point
estimate implies that workers exposed to the average reduction in dis-
trict tariffs experienced a 1 percentage point increase in the probability
of unemployment broadly defined, driven entirely by an increase in dis-
couraged workers. Moreover, we can observe that workers in more
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Table 2
Employment and unemployment.

(1)
All
sectors

(2)
Traded

(3)
Manufacturing

(4)
Mining

(5)
Agriculture

(6)
Nontraded

Panel A: Employment

District
tariff

0.240***
(0.066)

0.188***
(0.053)

0.144***
(0.024)

−0.014
(0.015)

0.057
(0.047)

0.053
(0.043)

N 681,683 681,683 681,683 681,683 681,683 681,683
R2 0.281 0.133 0.060 0.215 0.163 0.194

Panel B: Unemployment and Not in Labor Force (NILF)

Narrow
unemployment

Discouraged Broad
unemployment

NILF

District
tariff

−0.002
(0.058)

−0.092*
(0.055)

−0.094*
(0.051)

−0.147***
(0.049)

N 681,683 681,683 681,683 681,683
R2 0.064 0.055 0.092 0.336

Notes: In all specifications, the independent variable is the district-level tariff variable con-
structed using employment subsector weights as measured in 1994 and industry-specific
tariffs over time. All specifications are estimated conditional on district fixed effects, year
fixed effects, district-specific linear time trends, and individual-level covariates, including
a second degree polynomial in age, gender, race, and dummy variables for three educa-
tional categories (education below ninth grade, between ninth and eleventh grade, and
twelfth grade and above), and an indicator for whether an individual lives in a rural
area. Standard errors are clustered at the level of themagisterial district, andweighted fol-
lowing Branson and Nicola (2013).
In Panel A, the dependent variables include indicator variables for being employed in any
sector, and being employed in specific subsectors. In Panel B, the dependent variables in-
clude dummy variables for individuals that are unemployed (narrow definition), discour-
aged workers, unemployed (broad definition), or not in the labor force. The narrow
definition of unemployment includes individualswho are actively searching forwork; dis-
couraged workers are those who are not searching, but report that they are willing and
able to work; the broad definition of unemployment includes narrow unemployment
and discouraged workers; individuals not in the labor force are not willing to work. Aster-
isks indicate significance at the 10, 5 and 1% level, respectively.
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exposed districts also show an increase of 1.5 percentage points in the
probability of labor force non-participation. In conjunction with the re-
sults reported in Panel A of Table 2, these results suggest that liberaliza-
tion-induced declines inmanufacturing employment correspondnearly
one-for-one to rising broadunemployment andnonemploymentwithin
affected regions.

We can employ some simple back-of-the-envelope calculations to
calibrate the importance of tariff reductions relative to the overall shifts
in district-level employment during this period. The average district in
this sample shows a decrease of 3.4 percentage points in the share of
employed workers in the tradable sector relative to the working-age
population from 1994 to 2004, an increase of 9 percentage point in-
crease in the share of broadly unemployed workers, and an increase of
4.8 percentage points in the share of discouraged workers. Our results
suggest that trade liberalization through large declines in regional tariffs
accounts for around half the decrease in tradable sector employment,
11% of the increase in broad unemployment, and 21% of the increase
in discouraged workers. However, these estimates clearly require addi-
tional assumptions beyond those in the primary difference-in-differ-
ence analysis, and should be interpreted cautiously.14

Formal and informal employment: The preceding analysis ana-
lyzed labor market outcomes for all workers regardless of the level of
formality of their employment. As previously noted, the existing
14 We calculate the proportion of the change in employment statistics explained by tariff
declines by dividing the percentage point effect experienced by the mean district, by the
mean change in that indicator observed over the period. For example, the results reported
in Table 2 showed that workers in districts exposed to the average decline in tariffs expe-
rienced a 1.9 percentage point decline in tradable employment attributable to this shock,
relative to a 3.4 percentage points decline overall in this period. We calculate the ratio of
the two (1.9/3.4) as the share of the total shift explained by this shock. A similar calcula-
tion yields 1/9 for broad unemployment, and 1/4.8 for discouraged workers.
literature has suggested that trade shocks generated significant reallo-
cation between formal and informal employment in Brazil and Vietnam
(Dix-Carneiro and Kovak, 2017a; McCaig and Pavcnik, 2018). However,
South Africa is characterized by an unusually small and slow-growing
informal sector, and thus it is plausible to hypothesize the observed ef-
fects may be different.

Table 3 presents the results of estimating Eq. (2) for employment in
the formal sector in Panel A, and employment in the informal sector in
Panel B.We can observe in Column (1) in Panels A and B point estimates
that are positive, significant, and of comparable magnitude, suggesting
that workers in harder hit districts experienced a decline in the proba-
bility of employment in both the formal sector and the informal sector.
In both cases, themagnitude suggests a decline in the probability of em-
ployment of around one percentage point in an average district. The co-
efficients estimated in Columns (2) through (6) in Panels A and B
further indicate that the decline in formal employment is particularly
concentrated in themanufacturing sector, whereas the decline in infor-
mal employment is driven primarily by the contraction in agricultural
employment, followed by manufacturing and mining. (Agriculture
was also exposed to a reduction in tariffs during this period, albeit of
smaller magnitude, as evident in Fig. 1.)15

There are several factors that can account for these sectoral differ-
ences in response to trade liberalization. First, the relative salience of in-
formal employment in agriculture is much larger vis-a-vis
manufacturing; 35% of agricultural workers report they are working in-
formally, while only 12% of manufacturing workers are working infor-
mally. Second, evidence from a broader literature suggests that formal
agricultural firms in South Africa are concentrated in export production
of cash crops, and thus benefited from enhanced access to externalmar-
kets during this period (Belli et al., 1993; Fedderke and Vaze, 2001).
By contrast, informally employed or self-employed farmers were pre-
dominantly engaged in production for the domestic market, including
animal production/dairy andhorticulture, and thuswere disproportion-
ately affected by tariff cuts and the associated increase in import compe-
tition. Third, turning to the manufacturing sector, there is evidence in
specific subsectors (particularly clothing) of churning from formal to in-
formal employment in response to tariff cuts, a phenomenon that may
have dampened the observed decline in informal manufacturing em-
ployment following tariff cuts (Manning, 1993; Fakude, 2000; Bennett,
2003; Vlok, 2006).

In Panels C and D of Table 3, we explore the robustness of these re-
sults to utilizing alternative definitions of informal employment. In
Panel C, we additionally define as informally employed any worker
who reports working without a written contract, and find that the re-
sults are very similar.16 In Panel D,we report the results for self-employ-
ment, a more restrictive definition of informal employment. The
estimated coefficients are in this case somewhat smaller in magnitude,
but the pattern of effects remains consistent.

Monthly earnings: In addition to shifts along themargin of employ-
ment, workers' wages and hours conditional on employment may also
respond to changes in local labor demand induced by trade liberaliza-
tion. In a local labor markets framework, workers are assumed to be
fullymobile across industries, but immobile across regions; accordingly,
we should not expect to see any evidence of sector-specific responses in
earnings. We test this prediction by analyzing the effects of exposure to
tariff reduction at the district level on workers' log monthly earnings as
reported in 2000 constant rand, equal to the product of the hourlywage
and the hours worked. The results are reported in Table 4; Panel A re-
ports the estimates of Eq. (2) for all sectors, while Panels B and C report
the same specifications for the formal and informal sectors respectively.
15 The estimate for mining in Column (4) is small in magnitude even though it is signif-
icant and positive, so it should be interpreted with caution.
16 As explained in the data section, the group of workers without any written contract is
only available for after 2000, and therefore, our preferred definition does not include this
dimension of informality.



Table 3
Employment in formal and informal sectors.

(1) All sectors (2) Traded (3) Manufacturing (4) Mining (5) Agriculture (6) Nontraded

Panel A: Employment in Formal Sector

District tariff 0.118** 0.068* 0.119*** −0.016 −0.036 0.050
(0.054) (0.040) (0.023) (0.015) (0.035) (0.040)

N 681,683 681,683 681,683 681,683 681,683 681,683
R2 0.243 0.147 0.060 0.213 0.190 0.172

Panel B: Employment in Informal Sector

District tariff 0.123*** 0.120*** 0.025*** 0.002* 0.093*** 0.003
(0.046) (0.033) (0.005) (0.001) (0.031) (0.026)

N 681,683 681,683 681,683 681,683 681,683 681,683
R2 0.072 0.049 0.009 0.005 0.068 0.055

Panel C: Employment in Informal Sector (without any written contract)

District tariff 0.152*** 0.150*** 0.025*** 0.002 0.123*** 0.003
(0.047) (0.035) (0.007) (0.002) (0.034) (0.029)

N 681,683 681,683 681,683 681,683 681,683 681,683
R2 0.107 0.059 0.016 0.022 0.079 0.076

Panel D: Self-employment

District tariff 0.064* 0.098*** 0.015*** −0.000 0.084*** −0.034
(0.037) (0.029) (0.004) (0.000) (0.028) (0.021)

N 681,683 681,683 681,683 681,683 681,683 681,683
R2 0.056 0.058 0.009 0.004 0.073 0.037

Notes: In all specifications, the independent variable is the district-level tariff variable constructed using employment subsector weights as measured in 1994 and industry-specific tariffs
over time.All specificationsare estimatedconditional ondistrictfixedeffects, yearfixedeffects, district-specific linear time trends, and individual-level covariates, includinga seconddegree
polynomial in age, gender, race, anddummyvariables for three educational categories (education belowninth grade, between ninth and eleventh grade, and twelfth grade and above), and
an indicator for whether an individual lives in a rural area. Standard errors are clustered at the level of the magisterial district, and weighted following Branson and Nicola (2013).
In eachpanel, the dependent variables are indicator variables for employment in the formal and informal sectors. In Panel A, formal sector employment includes all employedworkerswho
are not defined as employed in the informal sector. In Panel B, employment in the informal sector includes employees working in establishments that employ fewer than five employees,
who do not deduct income tax from their salaries/wages; and employers, own-accountworkers and persons helping unpaid in their household business who are not registered for either
income tax or value-added tax. In Panel C, employment in the informal sector (without anywritten contract) additionally identifies employedworkerswho do not have awritten contract
into informal sector employment. In Panel D, self-employed individuals are employers or own-account workers. Asterisks indicate significance at the 10, 5 and 1% level, respectively.

Table 4
Monthly earnings.

(1) All
sectors

(2)
Traded

(3)
Manufacturing

(4)
Mining

(5)
Agriculture

(6)
Nontraded

Panel A: Log Monthly Earnings in All Sectors

District
tariff

0.392 0.340 −0.790 0.860 0.367 0.280
(0.358) (0.629) (0.859) (1.109) (1.001) (0.412)

N 157,167 49,737 19,768 8689 21,280 107,430
R2 0.430 0.515 0.412 0.441 0.421 0.423

Panel B: Log Monthly Earnings in Formal Sector

District
tariff

0.433 −0.060 −0.434 0.635 −0.329 0.556
(0.339) (0.662) (0.980) (1.118) (1.049) (0.386)

N 114,068 44,931 17,652 8607 18,672 69,137
R2 0.429 0.530 0.392 0.440 0.406 0.375

Panel C: Log Monthly Earnings in Informal Sector

District
tariff

0.171 0.429 0.825 −12.250 −0.039 0.106
(0.732) (1.471) (4.531) (48.600) (1.983) (0.807)

N 43,099 4806 2116 82 2608 38,293
R2 0.434 0.594 0.631 0.965 0.656 0.434

Notes: In all specifications, the independent variable is the district-level tariff variable con-
structed using employment subsector weights as measured in 1994 and industry-specific
tariffs over time. All specifications are estimated conditional on district fixed effects, year
fixed effects, district-specific linear time trends, and individual-level covariates, including
a second degree polynomial in age, gender, race, and dummy variables for three educa-
tional categories (education below ninth grade, between ninth and eleventh grade, and
twelfth grade and above), and an indicator for whether an individual lives in a rural
area. Standard errors are clustered at the level of themagisterial district, andweighted fol-
lowing Branson and Nicola (2013).
In each panel, the dependent variables are the log of real monthly earnings in South Afri-
can Rand terms for all sectors (Panel A), for the formal sector (Panel B), and for the infor-
mal sector (Panel C). In Panel B, formal sector employment includes all employedworkers
who are not defined as employed in the informal sector. In Panel C, employment in the in-
formal sector includes employees working in establishments that employ fewer than five
employees, who do not deduct income tax from their salaries/wages; and employers,
own-account workers and persons helping unpaid in their household business who are
not registered for either income tax or value-added tax. Asterisks indicate significance at
the 10, 5 and 1% level, respectively.
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The sample for this analysis is restricted to employed individuals,
andmore specifically, employed individuals who report point estimates
of their earnings (as opposed to reporting in a pre-specified earnings
bracket). The prevalence of bracketed figures as well as missing obser-
vations is a known challenge in working with PALMS earning data,
discussed in more detail in Tregenna (2011a), Vermaak (2012),
Wittenberg (2017a), and Wittenberg (2017b); of those reporting paid
employment (either in the formal sector or the informal sector) in the
sample years of interest, only 63% report a pointfigure for their earnings
data. We follow the recommendation of Wittenberg (2008) in
weighting these observations to account formissing data corresponding
to bracketed wage reports.

In Table 4, we find no evidence of a significant impact of expo-
sure to tariff reductions at the district level on workers' monthly
earnings in any sector (Panel A), or separately for the formal sector
(Panel B), or the informal sector (Panel C). Consistent with the theo-
retical prediction, we also find no evidence of a subsector-specific
wage response to tariff reductions. Similar results are reported in Ta-
bles A2 and A3 in the Appendix for hourly wages and hours worked,
respectively. The magnitude of the primary coefficient for monthly
earnings (in Column (1) of Panel A, Table 4) suggests that a district
exposed to the mean reduction in tariffs would experience a decrease
in monthly earnings of around 4 log points; however, the sign and
magnitude are not stable across specifications, the estimated coeffi-
cients are statistically insignificant, and in general the evidence of
any effect on monthly earnings is weak.

We also explore some additional robustness checks for the earnings
data. First, there is evidence in the previous literature that themeasure-
ment of earnings in the informal sector in this data series changed sig-
nificantly between 1999 and 2000 (corresponding to the transition
from the OHS to the LFS), leading to a substantial drop in measured
earnings in the informal sector (Wittenberg, 2014). Accordingly, we
re-estimate the effects on earnings in the informal sector employing
only the post-2000 data; it should be noted as a caveat to this exercise



Table 5
Migration.

(1)
Baseline

(2) Additional
individual-level
controls

(3) 1995
weights

(4) Excluding missing
districts in 1994

District
tariff

0.095 0.096 0.090 0.090
(0.096) (0.096) (0.064) (0.099)

N 284,146 283,940 284,146 255,362
R2 0.089 0.095 0.089 0.089

Notes: In all specifications, the independent variable is the district-level tariff variable con-
structed using employment subsector weights and industry-specific tariffs over time. All
specifications are estimated conditional on district fixed effects, year fixed effects, dis-
trict-specific linear time trends, and individual-level covariates, including a second degree
polynomial in age, gender, race, and dummy variables for three educational categories
(education below ninth grade, between ninth and eleventh grade, and twelfth grade
and above), and an indicator forwhether an individual lives in a rural area. The dependent
variable is a dummy variable equal to one if an individual reports migrating into a district
in the last year. Standard errors are clustered at the level of the magisterial district, and
weighted following Branson and Nicola (2013).
In Column (1), the base specification is estimated. In Column (2), the specification is esti-
mated conditional on a larger set of individual-level controls (a second degree polynomial
in age, gender, race, union membership, marital status, a rural dummy, a dummy for age
younger than 30, and years of education fixed effects). In Column (3), the tariff variable
is constructed using employment subsector weights measured in 1995. In Column (4),
the sample is restricted to districts who report employment data in 1994. Asterisks indi-
cate significance at the 10, 5 and 1% level, respectively.
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that the number of earnings observations in the informal sector post-
2000 is quite small outside of the non-tradable (services) sector. Sec-
ond,we re-estimate the results for the pooled sample (formal and infor-
mal sector) excluding outliers, defined as the highest and lowest one
percent of earnings observations recorded in each year.17 Both robust-
ness checks are reported in Table A4, and again show no evidence of
an effect on monthly earnings.

To sum up, it is clear that the response to tariff liberalization is ob-
served primarily through a reduction in the quantity of employment,
rather than a reduction in wages. However, if previously reported em-
ployment effects are concentrated among workers with lower ability
and earnings, the observed change in wages may in fact understate
the composition-constant change in wages. (Intuitively, mean wages
should be increasing if the pool of employedworkers is shifting towards
more educated and productiveworkers; however, the observed pattern
for wages is flat.)

It should be noted that the use of a labormarket survey rather than a
full income and expenditure survey limits our ability to further analyze
the effects of trade shocks on other household-level welfare measures
such as consumption, income, or poverty, or to fully evaluate the effects
of trade liberalization operating via shifts in local prices; in addition, we
are generally not able to evaluate the distributional effects of trade
shocks, other than reporting some simple heterogeneous effects with
respect to demographic characteristics in the next subsection. Evidence
from the existing literature suggests thatwelfare gains from trade are by
nomeans equally shared, with evidence of pro-poor effects in Argentina
(Porto, 2006) and China (Han et al., 2016), as well as in a cross-country
sample analyzed in FajgelbaumandKhandelwal (2016). By contrast, the
effects of tariff liberalization are found to be positive but regressively
distributed inMexico (Nicita, 2009; Atkin et al., 2018). Useful overviews
of this literature are provided in Goldberg and Pavcnik (2004) and
Goldberg and Pavcnik (2007). We leave it to future research to explore
similar distributional effects in South Africa.

Migration: The theoretical models underlying local labor market
analyses of trade shocks assume that while workers are fully mobile
across sectors within the local labor market, there is no mobility across
local labor markets, and thus no inter-regional migration. In order to
test this assumption, we construct a measure of in-migration using
the individual-level module of the October Household Surveys from
1994 to 1998. In particular, we define a dummy variable that takes the
value of one if the respondent has migrated into the current district
within the past year. In this context, a null effect on migration would
be consistent with the hypothesis that the barriers to migration across
local labor markets are sufficiently high such that cross-region mobility
is minimal.

Table 5 presents the results. Column (1) reports the baseline specifi-
cation as in Table 2, and Column (2) adds the additional individual-level
controls reported in Table A7. As further robustness checks, Column (3)
employs the baseline specification, but uses 1995 employment shares as
weights in the district tariff, and Column (4) excludes missing districts
in 1994. Across all specifications,wefindnoevidence of a significant im-
pact of tariff reductions on migration.

These results should be considered suggestive, given the important
caveats that the data is limited as to the available time period, and the
measurement of migration may be imperfect; in particular, short-term
migration followed by a return is not reported. An alternative strategy
analyzes the effects of trade shocks on population measured at the
level of the magisterial district; however, population data is available
only in the 1996 and 2001 censuses. Re-estimating the primary
17 Wittenberg (2014) recommends excluding outliers based on estimated residuals from
a studentized t-regression, and these outliers are identified as such in the PALMS. How-
ever, in the sample years of interest here, using this outlier flag would only exclude about
200 observations. Accordingly, we preferentially implement our own procedure excluding
additional outliers in order to further explore robustness to extreme values.
specification of interest using the two available census waves similarly
yields a null result.18

This evidence is consistent with both the underlying theory and the
evidence of limitedmigration in response to trade liberalization in other
contexts, including India and Brazil (Topalova, 2010; Dix-Carneiro and
Kovak, 2017a), and suggests that the cost of migration may be high. Al-
ternatively, there may be other barriers to worker mobility in response
to trade shocks. In particular, in the South African context close ex-
tended family ties in a particular locale or residence in free or govern-
ment-subsidised housing may be important in-kind benefits that
would be lost in the case of migration.

4.3. Heterogeneous effects

Heterogeneity by individual characteristics: To sum up, our evi-
dence suggests that workers initially employed in districts facing larger
tariff declines exhibit a lower probability of both formal and informal em-
ployment, particularly inmanufacturing, and aremore likely to cease ac-
tively searching for employment or exit the labor market entirely.
However, the overall effects examined so far might mask heterogeneity
in responses of workers. Differential effects for different subgroups
could reflect differences in adjustment costs across workers with differ-
ent demographic characteristics, or differential shifts in labor demand
(Dix-Carneiro, 2014;McCaig andPavcnik, 2018). Exploring the heteroge-
neity of effects across groups is especially pertinent in a country such as
South Africa, characterized by extremely high levels of inequality.

In Table 6, we begin by examining heterogeneity in responses to tar-
iff declineswith respect to education and race.Wecharacterize the sam-
ple as low-skilled (i.e. workers who completed seven years or less of
education), medium-skilled (workers who completed eight to eleven
years of education), or skilled (workers who completed twelve or
more years of education). Within each subsample, we then estimate
separate coefficients for individuals who are black African and colored,
vis-a-vis white and Asian.

The results reported in Column (1) of Table 6 suggest that the em-
ployment responses in low-skilled and medium-skilled groups are
largely driven by the black African and colored workers, who comprise
18 More specifically, we regress log population asmeasured in both years on the district-
specific tariff measure conditional on district and year fixed effects. The coefficient is
−0.217, with a corresponding p-value of 0.399.



Table 6
Employment and Unemployment by Education and Race.

(1) All (2) Traded (3) Manuf. (4) Mining (5) Agr. (6) Nontr. (7) Narrow Unemp. (8) Discour. (9) Broad Unemp. (10) NILF

Panel A: Received 0–7 years of education

District tariff 0.276*** 0.247*** 0.141*** −0.004 0.110 0.029 0.008 −0.109 −0.101 −0.175**
x Black African/Colored (0.088) (0.081) (0.021) (0.016) (0.077) (0.058) (0.070) (0.074) (0.073) (0.072)
District tariff −0.108 −0.918 −0.388 −0.150 −0.380 0.811 0.450 0.210 0.660** −0.552
x White/Asian (0.742) (0.561) (0.392) (0.168) (0.425) (0.592) (0.286) (0.196) (0.279) (0.795)
N 245,050 245,050 245,050 245,050 245,050 245,050 245,050 245,050 245,050 245,050
R2 0.234 0.180 0.0543 0.293 0.180 0.122 0.0581 0.0648 0.0908 0.286

Panel B: Received 8–11 years of education

District tariff 0.158** 0.148*** 0.136*** −0.008 0.020 0.010 −0.029 −0.057 −0.086 −0.073
x Black African/Colored (0.065) (0.048) (0.032) (0.017) (0.031) (0.050) (0.070) (0.058) (0.056) (0.059)
District tariff 0.198 0.115 0.097 −0.106 0.124** 0.083 0.175 −0.073 0.102 −0.300
x White/Asian (0.253) (0.177) (0.154) (0.122) (0.062) (0.270) (0.122) (0.184) (0.235) (0.297)
N 274,811 274,811 274,811 274,811 274,811 274,811 274,811 274,811 274,811 274,811
R2 0.304 0.122 0.0790 0.210 0.109 0.193 0.0801 0.0601 0.118 0.429

Panel C: Completed high school (12 or more years of education)

District tariff 0.237*** 0.209*** 0.154*** −0.014 0.069*** 0.028 −0.021 −0.072 −0.093 −0.144**
x Black African/Colored (0.069) (0.047) (0.032) (0.019) (0.024) (0.071) (0.077) (0.066) (0.074) (0.070)
District tariff 0.383* 0.406*** 0.329** −0.086* 0.163*** −0.023 −0.038 −0.089 −0.127 −0.256
x White/Asian (0.203) (0.142) (0.127) (0.048) (0.051) (0.215) (0.085) (0.130) (0.171) (0.200)
N 224,196 224,196 224,196 224,196 224,196 224,196 224,196 224,196 224,196 224,196
R2 0.328 0.0933 0.0676 0.158 0.108 0.236 0.104 0.0759 0.159 0.294

Notes: In all specifications, the independent variable is the district-level tariff variable constructed using employment subsector weights as measured in 1994 and industry-specific tariffs
over time, interactedwith dummy variables for individuals who are black African or colored and individuals who arewhite or Asian. The sample is also subdivided by reported educational
level. All specifications are estimated conditional on district fixed effects, year fixed effects, district-specific linear time trends, and individual-level covariates, including a second degree
polynomial in age, gender, race, and dummy variables for three educational categories (education below eighth grade, between eighth and eleventh grade, and twelfth grade and above),
and an indicator for whether an individual lives in a rural area. Standard errors are clustered at the level of themagisterial district, andweighted following Branson andNicola (2013). The
dependent variables include total employment and employment by subsector, and dummy variables for individuals that are unemployed (narrow definition), discouraged workers, un-
employed (broad definition), or not in the labor force. Asterisks indicate significance at the 10, 5 and 1% level, respectively.
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the overwhelming majority of these skills categories, and who face a
greater probability of losing employment and becoming unemployed
or exiting the labor force. In contrast, among skilled workers (Panel
C), the effects are consistent across racial groups. Educated white and
Asian workers also experience a significant decline in the probability
of employment, and this decline is in fact somewhat larger than the ef-
fect observed for highly educated black and colored workers, although
the differences are not statistically significant. The high probability of
employment loss for the skilled workers is consistent with the loss of
managerial and supervisory positions, particularly within manufactur-
ing, in response to large tariff cuts.19

In Appendix Table A5, we examine heterogeneity with respect to lo-
cation (rural/urban), gender, and age. In general, the estimated effects
are consistent with the primary results, and do not vary for rural and
urban workers, male and female workers, and workers of varying age.
The differences in the estimated coefficients are small in magnitude,
and again not statistically significant.

Heterogeneity by district characteristics: As outlined in detail in
Section 2.2, the South African labor market is characterized by persis-
tently high and increasing rates of unemployment. One implication of
very high baseline unemployment rates is thatworkers newly displaced
by adverse trade shocks may find it more challenging to find new posi-
tions. We can test this hypothesis directly by examining heterogeneity
with respect to the initial level of unemployment in 1994, to evaluate
whether differences in initial unemployment rates predict differences
in subsequent effects on trade liberalization on labor market outcomes.

More specifically, we re-estimate the primary specification of inter-
est for magisterial districts above and below themedian of baseline un-
employment. In the results presented in Table 7, we observe that the
overall employment effects are similar between these regions, as
19 This result is similar to the heterogeneity in responses to external tariff declines in
Vietnam, where larger responses are observed for workers characterized by low or high
levels of education in comparison to a medium level of education, as workers transition
from informal to formal work (McCaig and Pavcnik, 2018).
evident in Panels A and B. However, the estimates in Panel C suggest
that in regions with high initial unemployment, displaced workers pre-
dominantly exit the labor force; by contrast, the estimates in Panel D in-
dicate that in regions with relatively lower unemployment at baseline,
workers continue to search for positions, as evident from the increase
in narrow and broad unemployment, with no shift in the probability
of becoming a discouraged worker. Accordingly, differences in initial
unemployment rates seem to be predictive of the ultimate destination
of trade-displaced workers.

Another important feature of the South African labor market is that
trade unions play an important role in collective bargaining to set
wages, and given the other institutional constraints on firm-level
wage setting mechanisms as described in Section 2.2, the adjustment
of the labor market to trade shocks is likely to take place primarily
through quantities instead of prices. This is consistent with the primary
results presented in Tables 2 and 4, butwe can again further explore this
hypothesis by examining whether differences in initial level of union
membership at the district level predict any heterogeneous effects on
labor market outcomes.

The results presented in Panels A and B of Table 8 show that the es-
timated employment effects of trade liberalization are larger in districts
with initially higher levels of union membership compared to those in
districts with initially lower levels of union membership. Similarly, the
estimates in Panels C and D of the same table suggest that the conse-
quences of trade liberalization on displaced workers are also more se-
vere in regions with higher initial unionization levels: these workers
are more likely to become discouraged workers and exit the labor
force. Overall, the observed empirical pattern is consistent with the pre-
diction that regions with initially more rigid wages experience a larger
impact of trade liberalization on employment outcomes.

4.4. Robustness checks

Alternative specifications: In order to explore the robustness of
these results, we estimate a number of alternative specifications in



Table 7
Heterogeneity by initial district level of unemployment.

(1) All
sectors

(2)
Traded

(3)
Manufacturing

(4)
Mining

(5)
Agriculture

(6)
Nontraded

Panel A: Employment, Above Median

District
tariff

0.250*** 0.154** 0.120*** −0.012 0.046 0.096*
(0.091) (0.063) (0.030) (0.020) (0.057) (0.057)

N 338,443 338,443 338,443 338,443 338,443 338,443
R2 0.268 0.114 0.0625 0.188 0.128 0.183

Panel B: Employment, Below Median

District
tariff

0.257*** 0.258*** 0.182*** −0.016 0.092 0.001
(0.094) (0.093) (0.036) (0.025) (0.077) (0.066)

N 328,228 328,228 328,228 328,228 328,228 328,228
R2 0.296 0.155 0.0575 0.239 0.186 0.208

Narrow Discouraged Broad NILF
Unemployment Unemployment

Panel C: Unemployment and Not in Labor Force (NILF), Above Median

District tariff 0.0514 −0.091* −0.040 −0.211***
(0.056) (0.055) (0.062) (0.061)

N 338,443 338,443 338,443 338,443
R2 0.0622 0.0512 0.0895 0.340

Panel D: Unemployment and Not in Labor Force (NILF), Below Median

District tariff −0.172* −0.047 −0.220*** −0.038
(0.092) (0.098) (0.081) (0.072)

N 328,228 328,228 328,228 328,228
R2 0.0649 0.0611 0.0954 0.335

Notes: In all specifications, the independent variable is the district-level tariff variable con-
structed using employment subsector weights as measured in 1994 and industry-specific
tariffs over time. Panels A and C present results for districts with initial narrow unemploy-
ment above themedian for all districts, and panels B and C present results for districtswith
initial narrow unemployment below the median. All specifications are estimated condi-
tional on districtfixed effects, year fixed effects, district-specific linear time trends, and in-
dividual-level covariates, including a second degree polynomial in age, gender, race, and
dummy variables for three educational categories (education below ninth grade, between
ninth and eleventh grade, and twelfth grade and above), and an indicator for whether an
individual lives in a rural area. Standard errors are clustered at the level of the magisterial
district, and weighted following Branson and Nicola (2013).
In Panels A and B, the dependent variables include indicator variables for total employ-
ment and employment by subsector. In Panels C and D, the dependent variables are indi-
cator variables for individuals that are unemployed (narrow definition), discouraged
workers, unemployed (broad definition), or not in the labor force. Asterisks indicate signif-
icance at the 10, 5 and 1% level, respectively.

Table 8
Heterogeneity by initial district level of union membership.

(1) All
sectors

(2)
Traded

(3)
Manufacturing

(4)
Mining

(5)
Agriculture

(6)
Nontraded

Panel A: Employment, Above Median

District
tariff

0.284*** 0.224*** 0.126*** −0.006 0.104* 0.059
(0.092) (0.068) (0.034) (0.019) (0.058) (0.062)

N 338,587 338,587 338,587 338,587 338,587 338,587
R2 0.276 0.113 0.0673 0.233 0.0962 0.186

Panel B: Employment, Below Median

District
tariff

0.214*** 0.159* 0.165*** −0.023 0.017 0.054
(0.081) (0.081) (0.035) (0.024) (0.069) (0.055)

N 326,387 326,387 326,387 326,387 326,387 326,387
R2 0.290 0.161 0.0503 0.191 0.201 0.206

Narrow Discouraged Broad NILF
Unemployment Unemployment

Panel C: Unemployment and Not in Labor Force (NILF), Above Median

District tariff 0.035 −0.167*** −0.132* −0.152**
(0.0750) (0.0565) (0.0750) (0.0647)

N 338,587 338,587 338,587 338,587
R2 0.0628 0.0520 0.0883 0.349

Panel D: Unemployment and Not in Labor Force (NILF), Below Median

District tariff −0.053 −0.029 −0.082 −0.132*
(0.079) (0.095) (0.068) (0.069)

N 326,387 326,387 326,387 326,387
R2 0.0630 0.0610 0.0972 0.324

Notes: In all specifications, the independent variable is the district-level tariff variable con-
structed using employment subsector weights as measured in 1994 and industry-specific
tariffs over time. Panels A and C present results for districts with an initial level of union
membership above the median for all districts, and panels B and C present results for dis-
tricts with initial level of union membership below the median. All specifications are esti-
mated conditional on district fixed effects, year fixed effects, district-specific linear time
trends, and individual-level covariates, including a second degree polynomial in age, gen-
der, race, and dummy variables for three educational categories (education below ninth
grade, between ninth and eleventh grade, and twelfth grade and above), and an indicator
for whether an individual lives in a rural area. Standard errors are clustered at the level of
the magisterial district, and weighted following Branson and Nicola (2013).
In Panels A and B, the dependent variables include indicator variables for total employ-
ment and employment by subsector. In Panels C and D, the dependent variables are indi-
cator variables for individuals that are unemployed (narrow definition), discouraged
workers, unemployed (broaddefinition), or not in the labor force. Asterisks indicate signif-
icance at the 10, 5 and 1% level, respectively.
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Table 9; for concision, we focus on reporting the estimated coefficients
for employment and non-employment. In Panel A, we use the log of
the district tariff rather than the level as the explanatory variable. We
find that the results are consistent in sign and magnitude. In the next
two panels, we explore whether the results are robust to excluding sec-
toral outliers – more specifically, districts concentrated in the two sub-
sectors characterized by tariff shifts that are largest and smallest in
magnitude (textiles and coalmining, respectively).We identify districts
in the top quantile of reported baseline employment shares in these two
subsectors and re-estimate the primary specification excluding the tex-
tile-heavy districts and the coal-mining heavy districts, and again find
consistent results.

In Panel D, we re-construct the district tariff measure excluding
the five sectors that seem to deviate from the linear relationship be-
tween initial tariff level and the magnitude of the tariff cut; these are
the districts that appear “off-diagonal” in Fig. 2, and include televi-
sion and scientific equipment, transport equipment and furniture,
fish, food processing, and other industries. We then re-estimate the
primary specification using this alternative tariff measure. Similarly,
in Panel E, we re-construct the employment weights excluding the
mining sector entirely, given that mining in South Africa is primarily
export-oriented and thus unlikely to be affected by tariff shocks gen-
erating increased import competition. The results in both cases are
consistent.
Finally, in Panel F, we allow for differential time trends across dis-
tricts with different initial level of self-employment. In particular, we
re-estimate our main specification by including initial level of self-em-
ployment for each district interacted with a linear time trend. (We
also drop district-specific trends from the specification.) If districts
with initially different levels of self-employment show evidence of con-
verging economic outcomes over time — i.e., a more rapid decline in
poverty is observed in regions that had initially higher levels of self-em-
ployment and thus higher levels of poverty— controlling for such differ-
ential time trends is important to check the robustness of our results, as
argued in (Topalova, 2010). The findings reported in Panel F are consis-
tentwith ourmain findings, and are quite similar to the results reported
in Table A6 that simply exclude district-specific trends.

In addition, in the Appendix we re-estimate the full set of results for
employment, wages, unemployment, and nonparticipation removing
district-specific trends, and including extensive individual-level control
variables. Table A6 presents results without district-specific trends, and
Table A7 presents results using the original tariff shockmeasure and in-
cluding additional individual-level controls (years of education fixed ef-
fects, and dummy variables for union membership, age younger than
30, andmarital status).We again observe nomeaningful shifts in the es-
timated coefficients.

Finally, we can also aggregate the individual-level data to construct
(weighted)means at the district-year level and re-estimate our primary



Table 9
Alternative specifications.

(1) All (2) Traded (3) Manuf. (4) Mining (5) Agr. (6) Nontr. (7) Narrow Unemp. (8) Discour. (9) Broad Unemp. (10) NILF

Panel A: Log district tariff

Log district tariff 0.280*** 0.217*** 0.155*** −0.019 0.081 0.063 −0.007 −0.099* −0.105* −0.175***
(0.073) (0.058) (0.026) (0.017) (0.051) (0.048) (0.063) (0.060) (0.056) (0.053)

N 681,683 681,683 681,683 681,683 681,683 681,683 681,683 681,683 681,683 681,683
R2 0.281 0.133 0.060 0.215 0.163 0.194 0.064 0.055 0.092 0.336

Panel B: Excluding districts with high share of initial textile employment (top quartile)

District tariff 0.251*** 0.183*** 0.151*** −0.012 0.045 0.068 −0.033 −0.083 −0.116* −0.136**
(0.078) (0.064) (0.025) (0.018) (0.054) (0.048) (0.069) (0.065) (0.062) (0.054)

N 517,288 517,288 517,288 517,288 517,288 517,288 517,288 517,288 517,288 517,288
R2 0.289 0.158 0.058 0.221 0.172 0.198 0.065 0.057 0.095 0.344

Panel C: Excluding districts with high share of initial coal employment (top quartile)

District tariff 0.254*** 0.192*** 0.140*** −0.008 0.061 0.062 −0.022 −0.101* −0.123** −0.131**
(0.071) (0.057) (0.026) (0.015) (0.051) (0.044) (0.062) (0.060) (0.055) (0.053)

N 575,024 575,024 575,024 575,024 575,024 575,024 575,024 575,024 575,024 575,024
R2 0.279 0.137 0.062 0.236 0.170 0.192 0.066 0.056 0.095 0.337

Panel D: Reconstructing district tariff excluding off-diagonal industries

District tariff alt. 0.376*** 0.313*** 0.139*** −0.021 0.195*** 0.063 −0.070 −0.099 −0.169*** −0.206***
(0.082) (0.064) (0.030) (0.020) (0.056) (0.057) (0.069) (0.073) (0.062) (0.059)

N 681,683 681,683 681,683 681,683 681,683 681,683 681,683 681,683 681,683 681,683
R2 0.281 0.133 0.0603 0.215 0.163 0.194 0.0636 0.0551 0.0923 0.336

Panel E: Reconstructing district tariff excluding mining industries

District tariff alt. 0.242*** 0.194*** 0.146*** −0.011 0.059 0.048 −0.003 −0.107* −0.110** −0.133***
(0.066) (0.053) (0.024) (0.016) (0.046) (0.043) (0.057) (0.056) (0.052) (0.049)

N 681,683 68,1683 68,1683 681,683 681,683 681,683 681,683 681,683 681,683 681,683
R2 0.281 0.133 0.0604 0.215 0.163 0.194 0.0636 0.0551 0.0923 0.336

Panel F: Including initial self-employment at the district level interacted with the time trend

District tariff 0.273*** 0.152** 0.133*** 0.005 0.014 0.121*** −0.103* 0.063 −0.040 −0.233***
(0.079) (0.059) (0.021) (0.021) (0.052) (0.045) (0.053) (0.051) (0.053) (0.055)

N 679,121 679,121 679,121 679,121 679,121 679,121 679,121 679,121 679,121 679,121
R2 0.277 0.125 0.0588 0.204 0.145 0.192 0.0590 0.0480 0.0885 0.333

Notes: The independent variable is the district-level tariff variable constructed using employment subsector weights asmeasured in 1994 and industry-specific tariffs over time. The spec-
ifications estimated and dependent variables follow the description in Table 6.
In Panel A, the specification includes uses the log of the district-level tariff variable. Panels B andC restrict the sample to exclude the quartile of districts reporting the highest concentration
of employment in textiles (in Panel B), or coal employment (Panel C); textiles report highest tariff cuts in this period, while coal mining report smallest tariff cuts. In Panel D, the speci-
fication employs an alternative measure of the district tariff that is re-constructed to exclude industries that appear as “off-diagonal”; this includes television and scientific equipment,
transport equipment and furniture, fish, food processing, and other industries. In Panel E, the specification employs an alternative measure of the district tariff that is re-constructed to
exclude all mining industries. In Panel F, the specification includes the initial rate of self-employment at the district level interacted with the time trend. Asterisks indicate significance
at the 10, 5 and 1% level, respectively.
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specification; the same control variables and fixed effects are included,
excluding only individual-level demographic variables. These specifica-
tions are reported in Table A8, and show a generally consistent pattern;
tariff shocks are associated with a contraction of employment (primar-
ily in manufacturing), an increase in the broad unemployment rate and
workers outside the labor force, and no shift in monthly earnings. (The
only difference between these results and the primary results reported
in Tables 2 and 4 is that there is evidence of a decline in agricultural em-
ployment, narrowly significant at the 10% level.)20 The magnitudes of
the estimated effects are also slightly larger in comparison to our bench-
mark results in Table 2. In a magisterial district exposed to the average
reduction in tariffs of 10.6 percentage points, the probability of employ-
ment declines by 3.5 percentage pointswhen compared to non-exposed
districts, corresponding to a decline of 8.5% relative to the outcome
mean.

Using alternativeweights:Wealso demonstrate that our results are
robust to a number of alternate weighting strategies to construct the
tariff shock. First, in Table A9, we construct the tariff shocks utilizing
20 For concision, we do not report in this table the full set of results for formal and infor-
mal employment by sector. If these specifications are re-estimated for additional out-
comes, we observe a decline in formal employment that is large in magnitude and
significant (β=0.245, p b 0.001), and a decline in informal employment that is narrowly
insignificant at conventional levels (β=0.085, p=0.11).
employment weights from the 1995 survey, available for all districts.
In Table A10, we restrict the sample to the districts that report employ-
ment weights in the initial, 1994 survey.21 In both cases, we observe
that the results are robust to the use of these alternative specifications.

Given the size of the sample, there is also a potential risk that the
employment shares in any one survey year are estimatedwith consider-
able error; districts with a particularly small tradable employment sec-
tor may have very few workers reporting employment in a particular
tradable subsector, and this would generate noise in the initial weights
used to construct the tariff shock. Given that we do not have access to a
representative survey prior to the baseline liberalization year of 1994
that would allow us to estimate employment shares, this is an inherent
limitation of the data. However, we can partially address this challenge
by estimating weights using a pooled sample of employment data from
the early panel waves (1994–1996), increasing the effective cell size
used to calculate employment shares, and then re-calculating the tariff
shock of interest. The results estimated employing these alternative
shares are reported in Table A11, and are again consistent.

In addition, we follow Topalova (2010) and Dix-Carneiro and Kovak
(2017b) in using several alternative weighting strategies to further
21 The correlation between the original tariff measure and the tariff measure constructed
using 1995 weights is 0.69. The correlation between the original tariff measure and the
tariff variable constructed for the restricted sample evident in the 1994 survey is 0.72.
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explore robustness. This includes constructing employment weights
using only the formal sector; using effective rates of protection (ERP)
rather than tariff rates; and constructing employmentweights assigning
a zero weight to the non-tradable sector, and instrumenting for this tar-
iff measure using the original tariff measure constructed only using
tradable employment. These results are reported in Tables A12 to A14.
Again, there is no evidence that the use of alternative weights signifi-
cantly alters the primary results for employment, unemployment and
wages. The magnitudes of the estimated effects are also similar.22

Pre-trends: The identification assumption for themain specification
requires the assumption that the reduction in tariffs in this period is or-
thogonal to other trends observed at the industry and magisterial dis-
trict level; this assumption would be violated, for example, if the
reduction in tariffs was designed to protect districts characterized by
relatively weaker economies ex ante. We have previously noted that a
major objective of the tariff liberalization program was to reduce tariff
dispersion, and accordingly industries with the highest tariff levels ex
ante experienced the largest reduction. Here, we present further evi-
dence on pre-trends in the sample using data from the censuses col-
lected in 1970, 1980, 1991 and 1996.

More specifically, we match each of the magisterial districts as ob-
served in 1996 to the borders of the magisterial districts observed in
the previous census years. In many cases, borders have shifted over
time; here, we calculate for each “modern” magisterial district (as ob-
served in 1996)what share of its area can be assigned tomagisterial dis-
tricts extant in previous census waves, and construct the weighted
average of the indicator of interest using these area shares as weights.23

We focus on examining a limited set of demographic characteristics that
are reported in all four census waves: the percentage of population that
is female, the percentage ever-married, the percentage born in South
Africa, the percentage reporting any education, the percentage
reporting tertiary education, the percentage of individuals 15 to 64
reporting employment, and the percentage of individuals 15 to 64
reporting that they are outside of the labor force.

We analyze this data in two ways. First, we estimate a simple speci-
fication regressing each indicator Ydt observed at the district level in
year t on the tariff long-difference (i.e., the total reduction in tariffs ex-
perienced in this district between 1994 and 2004.)

Ydt ¼ βDif f d þ εdt ð3Þ

The objective is to analyze correlations between ex ante district
characteristics and the magnitude of the tariff reduction experienced.
The results are reported in Table 10; we can observe the estimated coef-
ficients are generally small in magnitude and insignificant, with the ex-
ception of the percentage born in South Africa, for which the coefficient
is narrowly significant at the 10% level. (The mean population share
born in South Africa is 95%.)

To provide graphical evidence, we also construct the means of each
variable in each year for districts above and below the median level of
tariff reduction observed in this period. These graphs are presented in
Fig. 5, and suggest that there is no significant evidence of diverging
pre-trends in this period. (It should be noted that while the inclusion
of census year from 1996 may not be desirable given that it follows
the initiation of tariff cuts, the results reported in Table 10 are consistent
22 Using employment weights based on the formal sector, the effect of tariff reductions
on total employment in a district exposed to the average reduction in this tariff measure
(10.6 percentage points) is 2.6 percentage points, which is very close to our original esti-
mates. Using effective rates of protection (ERP) rather than tariff rates, the effect on total
employment in a district exposed to the average reduction in thismeasure (9.3percentage
points) is 1.2 percentage points, or slightly lower than the original estimates. Constructing
employment weights assigning a zero weight to the non-tradable sector and using an in-
strumental variables specification, the effect on total employment in a district exposed to
the average reduction in this tariff measure (3.1 percentage points) is 2.6 percentage
points, which is very close to the original estimates.
23 The 1980 and 1991 censuses are also incomplete; 316 out of 364 magisterial districts
are observed in 1980, and 225 are observed in 1990.
if data from 1996 is excluded, and the trend graphs are largely un-
changed.) Both the regression and graphical analysis suggest that
endogeneity of the tariff reform with respect to ex ante district charac-
teristics is not a significant source of bias in the primary results.

4.5. Utilization of government transfers

Households experiencing a decline in labor market earnings due to
adverse import competition shocks may increase their take-up of gov-
ernment transfers in order to minimize any adverse effects on con-
sumption. The PALMS data report some limited information on
individual-level and household-level receipt of transfers, indicating
whether the respondent or any other household member receives dis-
ability grants, old age pensions, child support grants, grants for the
care of dependents (targeted at children who are severely ill or dis-
abled), and grants for children receiving foster care. All of these grants
are means-tested using either an income threshold or an assets thresh-
old, with the exception of the foster care grant; however, given that fos-
tering a child could also be a choice made conditional on economic
constraints, we include this transfer as well.24

The individual-level indicators are reported from 1997 to 2000,
while the householdlevel variables are reported from 2001 to 2004.
We re-estimate our primary specification employing these dummy var-
iables, and report the results in Table 11; Panel A reports the results for
individual transfers, and Panel B reports the results for household trans-
fers. In general, we observe coefficients that are negative, though in
many cases noisily estimated. There is some evidence of an increase in
the probability of receipt of a disability grant (in the individual-level
data) and a child support grant (in the household-level data), as well
as a significant increase in the probability of receiving a care depen-
dency grant (in both individual- and household-level data).

Information on the value of these transfers is not reported in the
PALMS data, and accordingly it is not feasible to directly estimate
what share of lost income is replaced by these transfer mechanisms;
however, we can glean some information from the size of the transfers
vis-a-vis monthly earnings. Average monthly real earnings in this sam-
ple are 2545 rand (estimated in constant 2004 rand to be comparable to
the cited grant magnitudes), or 3054 rand among individuals working
in manufacturing, who seem most exposed to the loss of employment
as a result of tariff reductions. In 2004, the child support grant pro-
vided 170 rand monthly, the foster care grant provided 530 rand
monthly, and the disability grant, old age pension and dependency
grants were each 740 rand monthly (National Treasury 2017).25 Thus
while receipt of the child support grant would replace only 6% of aver-
age monthly earnings for a wage worker in manufacturing, receipt
of an old age pension, disability or care dependency grant could re-
place almost 25% of monthly earnings of a single wage worker in
manufacturing. However, given that the latter two grants require sub-
stantiation of a disability (on the part of the worker or the dependent),
while the old age pension requires age eligibility in addition to means-
testing, they do not constitute a safety net available to most affected
households.

Overall, we conclude that there is some limited evidence that receipt
of government transfers in districts that were disproportionately ex-
posed to tariff reductions increased significantly compared to other dis-
tricts. These results are consistent with previous evidence around the
response of transfers to adverse shocks driven by import competition
in the United States (Autor et al., 2013), and suggest that households
experiencing negative shocksmay be partially insured by existing social
24 In 2004, the annual thresholds for receipt of an old age pension or disability grantwere
as follows: income not exceeding 16,920 rand if single or 31,320 rand jointly if married,
and assets not exceeding 252,000 rand if single or 504,000 rand jointly if married
(Ranchod, 2006). The annual income thresholds for receipt of a child support grant in
2004 were 9600 rand for urban areas and 13,200 rand for rural areas (Agu¨ero Jorge et
al., 2007).
25 In the case of the old age pension, this was the maximum value on a sliding scale.



Table 10
Pre-trends at magisterial district level.

Female Ever married Born SA Any educ. Tertiary educ. Employed NILF

Tariff long difference 0.022 0.099 0.139 ∗ −0.027 −0.002 0.041 0.003
(0.051) (0.066) (0.078) (0.066) (0.007) (0.087) (0.074)

N 1233 1233 1233 1233 1233 1233 1233
R2 0.032 0.034 0.044 0.015 0.023 0.089 0.035

Notes: In all specifications, the independent variable is the long difference in tariffs from1994 to 2004 calculated at themagisterial district. The dependent variable is themean of the spec-
ified indicator at the magisterial district level as observed in the censuses conducted in 1970, 1980, 1991, and 1996. Asterisks indicate significance at the 10, 5 and 1% level, respectively.
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supportmechanisms. Given that increased uptake of government trans-
fers only partially mitigates lost income arising from tariff liberalization,
however, these results are also suggestive as to the broader impact on
consumption.

4.6. Empirical results in comparative context

To sum up, the empirical evidence presented in this paper suggests
that adjustment to adverse shocks generated by rapid tariff cuts in
South Africa is observed entirely along the employment margin. More
specifically, magisterial districts concentrated in industries exposed to
tariff cuts of relatively larger magnitude show a contraction in employ-
ment, particularly inmanufacturing, and affectedworkers seem to tran-
sition exclusively to discouraged searcher status or economic inactivity.
There is no evidence of any wage response, and no evidence that
displaced workers transition into new sectors, or into informal
employment.

Importantly, these results are distinct from the patterns observed in
othermiddleincome countries. Evidence from the existing literature an-
alyzing trade shocks in Brazil, India, Vietnam, Botswana and China sug-
gests that labor market responses to these shocks, whether positive or
negative, entail adjustments in earnings, substitution between the for-
mal and the informal sector, or migration (Dix-Carneiro and Kovak,
2017b,a; McCaig and McMillan, 2017; McCaig and Pavcnik, 2018;
Facchini et al., 2016). In South Africa, by contrast, workers displaced
by trade shocks seem to transition only to unemployment or economic
non-activity. There is also some evidence they may become more de-
pendent on government transfers.

The results are consistent with the hypothesis that South African
labor market institutions are associated with a particularly high level
of wage rigidity, as distinct from labor market rigidity more broadly.
As previously outlined, a range of institutional features undergird a pat-
tern of wage rigidity: strong national wage-setting mechanisms, a ro-
bust trade union sector, and a post-apartheid political context
characterized by high expectations for wage growth. During the period
in which trade liberalization unfolded, South African trade unions were
generally effective in protecting wage levels and working conditions
(Butcher and Rouse, 2001; Azam and Rospabe, 2007; Banerjee et al.,
2008), butwere less able to prevent employment losses. Similarly, polit-
ical imperatives seem to have manifested more in sticky wages, rather
than sticky employment levels.

Accordingly, the juxtaposition of an aggressive program of tariff lib-
eralization with a high degree of wage rigidity generates a pattern in
which adjustment to trade liberalization unfolds almost entirely
through a reduction in employment levels. This is also consistent with
prior empirical evidence around the response of the South African econ-
omy to other macro-level shocks (Fedderke, 2012; Dadam and Viegi,
2015). This hypothesis is also corroborated by our findings around het-
erogeneity by district characteristics, showing that the estimated effects
of trade liberalization are larger in magnitude in districts with initially
higher initial levels of unionization.

The baseline prevalence of unemployment— a persistently high rate
that renders South Africa an international outlier—may also be impor-
tant in shaping the response to tariff cuts observed. One implication of
high baseline unemployment is that workers displaced by a trade
shock have a lower perceived and actual probability of finding
alternative employment in other sectors, generating a pattern of mini-
mal movement between sectors in response to tariff liberalization. The
pattern of high reservation wages described earlier could also contrib-
ute to weak employment search behavior, especially when combined
with a low probability of success and high search costs. Again, this hy-
pothesis is corroborated by our findings suggesting an adverse response
to trade liberalization that is larger in magnitude in districts character-
ized by high baseline unemployment.

5. Conclusion

In this paper, we provide novel evidence of the effects of substantial
import tariff reductions driven by post-apartheid trade liberalization in
South Africa on labormarket outcomesmeasured at the individual level
between 1994 and 2004. More specifically, we construct a measure of
exposure to tariff cuts at the level of the local economy, using baseline
industrial composition and variation in industry-level tariffs over time.
We then analyze the effect of these tariff shocks on multiple margins
of labor market adjustment, including transitions between employ-
ment, unemployment, and nonparticipation; shifts between tradable
and nontradable employment; shifts between formal and informal em-
ployment; and changes in earnings.We also evaluatewhether trade-in-
duced changes in local labor market conditions induce interregional
migration or changes in uptake of government transfers to displaced
workers.

We find that workers in districts more exposed to tariff declines ex-
hibit a significant decline in employment, driven primarily by declines
in the manufacturing sector, relative to less affected districts. There is
no evidence of net substitution from formal to informal sector employ-
ment; instead, the effects of regional tariff reductions are evenly distrib-
uted as both formal and informal employment decline at a similar
magnitude. Moreover, at the intensive margin, we find no evidence of
a significant impact of tariff reductions on hourly wages, monthly earn-
ings, or hours of work. Given the lack of expansion in informal sector
employment and the absence of a significant adjustment in wages,
workers displaced primarily from the manufacturing sector either be-
come discouraged workers or exit the labor force entirely.

As explored in some detail above, these patterns are distinct from
the evidence in other developing and middle-income countries, where
adjustment to trade shocks is often observed along the wage margin,
and also encompasses movements between sectors or between formal
and informal employment. By contrast, in South Africawe observe tran-
sitions only from employment to unemployment or non-participation.

While there is some evidence that these adverse effects are larger for
black African and colored workers among less educated workers, in
general they are observed consistently across individuals characterized
by varying demographic characteristics and education levels. However,
given the constraints of the data employed and in particular the absence
of detailed income and consumption information,we are not able to an-
alyze effects on income or poverty, or to analyze distributional effects of
trade reform in any detail.

Given that our results are estimated comparing district economic
outcomes over time, we cannot draw any conclusions about the
macro-level effects of trade reform.However, our results constitute sug-
gestive evidence that South African districts that were more affected by
trade liberalization have exhibited a deterioration in labor market



Fig. 5. Pre-Trends in Observed Characteristics of Districts. (Notes: This graph plots trends at themagisterial level observed in the South African censuses collected in 1970, 1980, 1991, and
1996. Averages in each census year are reported for magisterial districts above the median of tariff reduction observed in the sample period, and below the median.
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Table 11
Government transfers.

(1)
Disability
grant

(2) Old age
pension

(3) Child
support
grant

(4) Care
dependency
grant

(5) Foster
care grant

Panel A: Individual-level transfers (1997–2000)

District
tariff

−0.026** −0.017 −0.006 −0.003* 0.000
(0.012) (0.016) (0.011) (0.002) (0.001)

N 257,451 259,087 259,096 259,042 259,026
R2 0.023 0.180 0.010 0.004 0.005

Panel B: Household-level trans fers (2001–2004)

District
tariff

−0.005 −0.185 −0.446* −0.023*** 0.009
(0.088) (0.119) (0.271) (0.008) (0.014)

N 257,795 257,825 257,789 195,817 257,791
R2 0.057 0.075 0.155 0.026 0.018

Notes: In all specifications, the independent variable is the district-level tariff variable con-
structed using employment subsector weights as measured in 1994 and industry-specific
tariffs over time. All specifications are estimated conditional on district fixed effects, year
fixed effects, district-specific linear time trends, and individual-level covariates, including
a second degree polynomial in age, gender, race, and dummy variables for three educa-
tional categories (education below ninth grade, between ninth and eleventh grade, and
twelfth grade and above), and an indicator for whether an individual lives in a rural
area. Standard errors are clustered at the level of themagisterial district, andweighted fol-
lowing Branson and Nicola (2013).
The dependent variables in Panel A include dummy variables reported at the individual
level for whether that individual receives any of a set of enumerated government transfer
payments (disability grants, old age pensions, child support grants, care dependency
grants, and foster care grants). The dependent variables in Panel B include the same
dummy variables, equal to one if any individual in the household reports receiving the
same transfer payments. Asterisks indicate significance at the 10, 5 and 1% level,
respectively.
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outcomes relative to districts that were less affected. Our results also
lend credence to thehypothesis that theunder-performance of the trad-
ables sector and manufacturing in particular is a key determinant of
weak employment growth in the South African economy in the post-
apartheid period. Future research may probe further the relationship
between South Africa's rapid trade liberalization and the persistently
low employment growth the economy has exhibited since the fall of
apartheid, as well as the interaction between trade liberalization and
pre-existing labor market institutions in emerging economies more
broadly.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jinteco.2019.02.006.
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