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En este trabajo se analiza el efecto del aumento de la competencia debido a la creación del Mercado Común 
del Sur (MERCOSUR) sobre la productividad, el empleo y los salarios a nivel de los establecimientos del 
sector manufacturero uruguayo. Se utilizan técnicas de evaluación de impacto, sin y con matching para el 
período 1988-1995.  Uno de los resultados más robustos es que el aumento de la apertura comercial aumenta 
la productividad total de los factores a nivel de los establecimientos. Además se encuentra una reducción en 
el empleo, en particular de los trabajadores menos calificados, aumentos en los salarios y una reducción de 
la brecha salarial entre los trabajadores calificados y los menos calificados como resultado del incremento 
en la apertura comercial. Así, el aumento en la productividad y el aumento del desempleo de los trabajadores 
menos calificados señalarían la necesidad de políticas de capacitación, empleo y otras políticas sociales a 
fin de neutralizar los efectos negativos del aumento de  la apertura comercial sobre los trabajadores menos 
calificados.

Palabras clave: política comercial, productividad, empleo, salarios.

This paper analyses the effects of increased competition resulting from the creation of the Southern Common 
Market (MERCOSUR) on productivity, employment and wages for the Uruguayan manufacturing sector at 
the plant level. We use impact evaluation techniques, namely regressions and matching and difference-in-di-
fferences estimation for the period 1988-1995. One of the most robust findings is that increased trade libe-
ralization seems to improve total factor productivity. Furthermore, we find reductions in employment driven 
mainly by the decrease in blue collars, increases in wages and a reduction in the wage gap between white 
and blue collars as a result of increased trade exposure.  Thus, the increase in productivity along with the 
unemployment of unskilled workers would indicate a room for training, labour and social policies in order 
to countervail the negative impact of trade liberalization on less qualified workers.

Key words: trade policy, productivity, employment, wages.
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      1. Introduction.1

The world economy is becoming increasingly integrated through trade, affecting not only markets 
for products but also labour markets. Policy makers often promote trade liberalization as a way to 
increase living economic growth and living standards in developing countries.

 Uruguay provides an interesting case to analyse the effect of trade openness in a small 
developing economy. In the 1970s this country initiated a trade liberalization process which was 
deepened during the 1990s and combined a gradual unilateral tariff reduction with the regional 
integration in the framework of the Southern Common Market (MERCOSUR). Between 2003 up 
to 2005 Mercosur’s partners debated on forming new free trade areas with the European Union and 
the United States, but in 2005 the refusal of Argentina to pursue more open trade policies stopped 
the negotiations. Nowadays, Uruguay and Brazil are again discussing the pros and cons of a free 
trade area with Europe. Thus, to understand the possible impacts on firms and workers is quite im-
portant in order to design policies to enhance the positive effects and minimize the negative ones. 

 Most studies that analyse trade liberalization usually fall into two broad areas: those that 
examine the link between trade openness and productivity and those which focus on the effects on 
the labour market, namely on employment, wages and inequality. Few studies attempt to analyse 
both aspects in a same work, which would allow a more comprehensive picture of the impact of 
trade liberalization. These issues are relevant not only from an academic point of view but also for 
countries deciding on policies towards increasing openness.

 Though the efficiency argument for trade liberalisation is usually accepted, the main ar-
gument against trade reform in developing countries is that trade liberalization could increase in-
come inequality and worsen the conditions of the poor. In particular concerns regarding higher 
unemployment among workers displaced by the contraction of import competing sectors, greater 
uncertainty and precariousness of job conditions, and the creation of new job opportunities only for 
the most qualified segments of the workforce.  Thus, while trade may increase efficiency, also can 
lead to increases in unemployment and wage inequality.

1 I am grateful to Gabriela Fachola and Carlos Casacuberta for providing the harmonized data base as well to 
Ken Teshima and participants at the LACEA’s  Trade, Integration and Growth Network meeting, participants 
at the Seminar at the Instituto de Economia (Facultad de Ciencias Economicas), the Jornadas de Economia 
del Banco Central del Uruguay, and Seminar at the Universidad Nacional de Cordoba. The usual disclaimer 
applies.
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With respect to the impacts of trade liberalization the literature has flourished in the last decades. 
The economic literature has produced a large number of empirical studies analysing the effects of 
trade on productivity as well on labour market outcomes.2 While several studies show that trade 
openness is associated with increases in productivity, no clear message emerge for labour markets. 

 In some cases these changes are in line with the predictions of Heckscher-Ohlin theory: wi-
dening wages or unemployment gaps between skilled and unskilled workers in the North, and sym-
metrically narrowing gaps in parts of the South, particularly in East Asia in the 1960s and 1970s 
(Wood 1994). In other cases the wage changes have diverged from these predictions. In particular 
in Latin America, wage inequalities rose in many countries in the 1980s and 1990s, most notably 
in middle-income countries (Robbins 1996; Wood 1998), but also in some low-income countries. 
Several explanations have been put forth to explain these findings, some of them emphasise other 
forces than globalization (reforms of labour markets, institutions or exogenous technical change), 
others suggesting alternative channels through which the effects of globalization might flow.

 In this work we analyse the effect of increased trade openness on firms’ productivity, em-
ployment, wages and the wage gap between skilled and unskilled workers using difference-in-di-
fference regressions (DID) as well as matching and difference-in-difference techniques (MDID). 
Matching should improve the selection of the control group allowing a better insight on the effects 
of trade exposure on plants’ behaviour.

 Thus, we compare the effect of the increase in trade exposure on Uruguayan manufactu-
ring plants’ productivity and labour market outcomes before and after the creation of the Southern 
Common Market (MERCOSUR). The difference-in-difference approach has the advantage of re-
moving the effects of common shocks providing so a more accurate analysis of the impact of trade 
openness, and allows causal identification of the impact of trade reform.
 
 The use of the difference-in-difference approach allows analysing the impact of trade li-
beralization at the micro level for a small developing country -in particular the impact of MER-
COSUR’s creation-.  To the best of our knowledge this is the first work to use this methodology 
for a South-South regional integration agreement –the MERCOSUR- and in particular for a small 
partner –Uruguay- using micro level data to analyse the impact of increased openness on plants’ 
productivity, employment and wages.

2 Some examples are Hanson and Revenga  (1995); Rama (2003); López (2004); Attanasio et al. (2004); 
Galiani and Porto (2006), among others.
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2. Literature Review.

 Data at the plant level was provided by the National Institute of Statistics (Instituto Nacio-
nal de Estadísticas del Uruguay, INE) for the period 1988-1995. Data on tariffs was provided by the 
Mercosur Secretariat.

 One of the most robust results that emerge from this work is increases in total factor pro-
ductivity, reductions in employment, and wages and a reduction in the wage gap between white and 
blue collars as a result of increased trade exposure. Furthermore, we observe that the reduction in 
employment is driven mainly by the decrease in the number of blue collars per firm.

 This work structures as follows: after this introduction, we present briefly some studies 
on the links between trade liberalization, productivity, employment and wages. In the third section 
we present the empirical implementation and in the fourth the results and finally some concluding 
remarks. 

Regarding to the impact of trade liberalisation on productivity  it is argued that trade liberalization 
can increase productivity by inducing a better reallocation of production factors (static effects) as 
well as the adoption of more advance technologies (dynamic effects). Some authors (Pavcnik 2002, 
Melitz 2003, Bernard et al. 2003, Tybout 2003) have emphasized the first channel, i.e. trade reallo-
cates market shares towards exporters, the most productive firms, increasing aggregate productivi-
ty. But also, as shown in Bustos (2011) the resulting increase in revenues can induce exporters to 
invest in new technologies, which in turn translate into increases in productivity. 

 The new-new models3 of trade which incorporate firm heterogeneity (e.g. Melitz 2003; 
Bernard et al. 2003; Bernard, Redding and Schott 2007; Melitz and Ottaviano 2008) predict that 
trade liberalization could generate significant across and within-industry reallocation effects. In 
these models opening to trade and consequently increased trade exposure may not only generate the 
traditional resource reallocation effects from comparative disadvantage industries to comparative 
advantage ones, but also from less to more productive firms within industries. In these models trade 
reform will trigger job creation and job destruction in all sectors, as both net-exporting and net-im-
porting sectors will be characterized by expanding high productivity firms while low-productivity 

3 Recently, the examination of the new microeconomic evidence points out that exporting firms are more 
productive than non-exporting ones, and that increased exposure to international markets may increase 
productivity. This stylized fact gives raise to new models that incorporates firms’ heterogeneity.
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firms shrink or close down. This implies that an important reshuffling of jobs takes place within 
sectors. Moreover, these new models predict an increase in real wages driven by the expansion of 
more productive firms. Recently, Helpman et al. (2010) develop a model introducing heteroge-
neous workers and firms and unemployment.

 Most empirical studies that use plant or firm level data find significant productivity gains 
after trade liberalization (Pavcnik, 2002 for Chile, Lopez-Cordova and Mesquita, 2002 for Mexico 
and Brazil, Fernandes, 2007 for Colombia and Topalova 2004 for India). Furthermore, Pavcnik 
(2002) and Fernandes (2007) find that the reallocation of resources in favour of more productive 
firms is a critical determinant of productivity growth and that, consistent with Melitz’s (2003) mo-
del,  this effect can be largely due to trade liberalization. For Uruguay, Casacuberta et al. (2004) 
analysing the manufacturing sector find increases in total factor productivity especially in sectors 
where tariff reductions were larger and unions were not present. The limitation of these studies is 
that most of them focus on associations but not in causal effects, and do not disentangle the effects 
of trade reforms from other policies implemented simultaneously with trade liberalisation, which 
was usually the case for most developing countries.

 Regarding to labour markets, traditional trade models assume full employment, though 
some workers may be better or worse off in the long run due to changes in wages. It is assumed 
that on average, individuals would be better off as a result of overall efficiency gains triggered by 
trade liberalization. However, many economies are not characterized by full employment. In this 
case trade liberalization would reduce demand for workers mainly in import competing sectors 
and unemployment would increase. Trade policies can have a significant impact on the level and 
structure of employment, on wages and wage differentials, and on labour market institutions and 
policies. 

 The theoretical literature provides insights into the process of job destruction and job crea-
tion following trade liberalization and illustrates how different country characteristics can affect 
temporary and permanent employment at the sectoral or country level (Lee and Vivarelli 2006).

 As we mention above, recent trade models point out that adjustment processes may not 
only be observed between sectors but also within sectors. The “new-new trade models” that in-
troduce firm heterogeneity and fixed-market entry costs predict that trade reform will trigger job 
creation and job destruction in all sectors, as both net-exporting and net-importing sectors will be 
characterized by expanding high-productivity firms and low-productivity firms that shrink or close 
down. This implies that an important reshuffling of jobs takes place within sectors.
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 As regards the impact of trade reforms on employment and wages, there are some 
cross-country studies that provide insights into the income effects of trade reform for subgroups in 
the population. The study by Rama (2003) finds temporary increases in unemployment following 
trade reforms in many developing countries. This author also finds that trade can have a negative 
impact on wages in the short run, but finds that it only takes a few years for this effect to change 
sign.  Lopez (2004) distinguishes between the short and long run effect of trade policies. He finds 
that trade openness raises inequality and stimulates growth at the same time and refers to trade 
liberalization as a win-lose policy. Improvements in infrastructure and in education on the other 
hand reduce inequality and increase growth at the same time, so does inflation reduction. Further 
evidence on developing countries is given by Harrison and Revenga (1995). They find evidence of 
increases in manufacturing employment following trade liberalization periods in Costa Rica, Peru 
and Uruguay.  Instead, in a number of transitional economies (Czechoslovakia, Poland and Roma-
nia), employment fell during the transition period. As the authors note, however, those countries 
were undergoing significant other reforms that went well beyond trade liberalization.

 With respect to wages, the theoretical literature predicts that trade liberalization raises ave-
rage income levels, and some contributions to the theoretical growth literature suggest that trade 
also stimulates growth. A large number of multi-country case studies and econometric studies using 
cross-country datasets have tested the empirical validity of the trade-growth relationship but there 
is no full agreement among economists concerning the precise nature of this relationship.4 

 Most empirical works for Latin America suggest that trade liberalization has led to an 
increase in both income and wage inequality and a skill bias of labour demand (Galiani and Porto 
2006; Sanchez-Paramo and Schady 2003; Attanasio et al. 2004; Slaughter 2001; Spilimbergo et 
al. 1999; Wood 1998; Feenstra and Hanson 1997; Robbins 1996).5   On the other hand, Behrman, 
Birdsall and Szely (2003) for a set of Latin American countries, find that trade openness affects 
income distribution positively whereas Edwards (1998) does not find any significant effect of trade 
on income distribution. More recently, Verhoogen (2008) analyse trade and wage inequality for 
Mexico and proposes a new mechanism linking trade and wage inequality: the quality upgrading 
mechanism. This researcher using panel data, and correcting for endogeneity finds that quality up-
grading to serve Northern markets leads to an increase in the demand for skilled workers, rising so 
the wage gap between skilled and unskilled labour. The reasons for this disagreement may lay in 

4 See for instance Baldwin (2003), Rodríguez and Rodrik (2001), Dollar and Kraay (2004), Loayza, Fajn-
zylber and Calderon (2005) and Wacziarg and Welch (2003).

5 Winters et al. (2004) and Hertel and Reimer (2005) surveyed the effects of trade on income levels. 
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6 There are some exceptions of works such the work by Trefler (2004) for the CUSFTA, and Vergoohen 
(2008) for Mexico, Pavcnik (2002) for Chile; Bustos (2011) for Argentina.

differences in the quality of the data, the periods analysed as well as on the econometric techniques 
used in the studies.

 For the Uruguayan case Rama (1994), in contrast, finds a negative effect of trade liberali-
zation on employment in his analysis of trade policy reform in Uruguay in the late 1970s and early 
1980s. The study by Casacuberta and Vaillant (2002) find higher reductions in employment and 
wages in those industries with higher tariff reductions. This literature does not appear to allow for 
any general conclusion on the link between trade liberalization and income distribution and the im-
pression arises that this link is country and situation specific. Furthermore, as it is the case with the 
studies on the impact of trade reform on productivity gains, most studies for developing countries 
focus on association and not in causal effects.6

 Hence, so far empirical research into the link between trade liberalization and market la-
bour outcomes has produced mixed results. 

 As we have already mentioned we should keep in mind the difficulty of isolating the effects 
of trade from other policies implemented simultaneously with trade reform. In most studies, the 
identification of trade effects relies on the comparison before and after a policy change. As a con-
sequence, this approach attributes changes originating from other sources to trade policy. In this 
regard the difference-in-difference methodology should eliminate the effects of common shocks 
and provides more precise description of the impact of trade policy as we explain in Section 3. 

This paper use a difference-in-differences methodology which allows studying  the impact of in-
creased trade exposure (the treatment) on the liberalizing group (the treated) relative to firms in 
industries that did not increase their exposure to foreign competition (the control group). 

 The effect of increased trade openness is the estimated difference-in-difference of the out-
come variable (productivity, employment, wages and relative wages between white and blue co-
llars) between the treated and the control groups. We use two approaches: difference-in-difference 
regression equations without matching, and matching plants with similar propensity scores and 
applying difference-in-differences estimation.

3. Empirical implementation.
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3.1. Methodology.

3.1.1. Difference-in-Differences without Matching (DID).
 In the case of regression equations - or difference-in-differences without matching- our 
baseline equation to estimate is the following: 

where       is the outcome for firm i in industry j at time t.  As outcome variables we consider total 
factor productivity (TFP), employment and wages.        is the trade liberalization variable. The 
empirical methodology follows the empirical literature measuring the effects of trade liberalization 
on economic outcomes through changes in tariffs.7  Our trade liberalization variable is constructed 
by interacting those firms belonging to industries with tariffs cuts above the average for the period 
1988-1995 (       , where more exposed=1 and less exposed=0) with a time dummy that takes the 
value of one after the creation of the MERCOSUR, i.e. after 1991.8  The level of trade exposure 
is estimated by the tariff reduction over the period. The tariff cuts are calculated as: ΔΨi= (Tari-
ffs1995-Tariffs1988)/Tariffs1988 at the 3 digit ISIC level.  Since we have data on firms classified in 
the main production activity the tariff change is equivalent to the change at the industry level.9 We 
calculate the average change in tariffs for the 26 manufacturing industries and find that the average 
tariff reduction is 0.56. When the tariff change is above the average we classified this industry as 
more exposed to trade liberalization (more exposed=1). Thus, we have constructed one indicator 
variable that takes the value of one for firms belonging to industries with higher tariff cuts after 
Mercosur’s creation and zero otherwise (      ). Also as robustness check we perform the analy-
sis using as cut-off point industries with tariffs reductions higher than 0.46 as the more exposed 
group.10

      is a set of variables which includes firm size which is defined as a dummy variable that takes 
the value of 1 if the firm is big (equal or with more than 100 employees),        is a vector of industry 
specific effects and         is a vector of time dummies.

 (1)ittDjDitXxitTLLoitY εβββ +++++=

itY

itTL

itTL

itLib

7 Among these studies we can mention the work by Attanasio et al. (2004) that analyses trade liberalization 
on inequality for Colombia, Topalova (2005) for India, and Fernandes (2007) for Colombia.

8 The Asuncion Treaty, signed on the 26th March of 1991 is a regional integration agreement to create the 
Southern Common Market. It was signed by Argentina, Brazil, Paraguay and Uruguay.

10 In a previous version we defined tradable and non-tradable industries according to the level and stability 
of the export import ratio, finding qualitatively similar results, which are available upon request.

9 See Appendix 2 for details.

itX

jD

jD
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3.1.2. Matching firms with similar propensity scores and difference-in-difference estimation.
 Our aim is to evaluate the impact of increased trade exposure on a set of outcome variables 
(Y), where Y represents productivity, employment and wages. Y is referred to as the “outcome” in 
the evaluation literature.11 

 Let                     be an indicator (dummy variable) of whether firm i was exposed to greater 
foreign competition after MERCOSUR’s creation, i.e. after time period t=1991, and              the 
outcome of the treated at t+s,  i.e. after the creation of the MERCOSUR. Also denote by               the 
outcome of firm i had it not experienced a greater trade exposure (control). The causal effect of 
trade openness for firm i at period (t+s) is defined as:                          .

 The fundamental problem of causal inference is that the quantity             is unobservable. 
Thus the analysis can be viewed as confronting a missing data problem. In common to most of the 
microeconomic evaluation literature (cf. Heckman et al. 1997) we define the average effect of trade 
openness as:

 Causal inference relies on the construction of the counterfactual for the last term in equa-
tion (2)                               which is the outcome that firms would have experienced on average 
had they not been exposed to greater trade competition after the creation of the Southern Com-
mon Market. The counterfactual is estimated by the corresponding average value of firms that 
belong to non-tradable industries, and therefore almost unaffected due to increased trade exposure                                                       
.                          .  An important issue in the construction of the counterfactual is the selection of a 
valid control group. We assume that all the difference in the outcome (Y) between firms affected 
by increased trade openness and the appropriately selected control group is captured by a vector of 
observables        and the level of the outcome variable        , before MERCOSUR’s creation.

 The basic idea of matching is to select from the group of firms belonging to the non-trea-
ted or control group those firms in which the distribution of the variables affecting the outcome 
is as similar as possible to the distribution of the firms belonging to the treated group (those more 
exposed to increased trade openness). Nevertheless, some assumptions have to hold for this to be a 
valid comparison group. One of these assumptions is conditional independence that states that the 
treatment status is random, conditional on some set of attributes,      , and independent of the poten-

 (2)

11 Blundell and Costa Dias (2000) present a review of the microeconomic evaluation literature.

TLit ∈ 1,0{ }
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tial outcomes (           ). This assumption implies that given a set of observable characteristics the 
outcome of a carefully defined group of individuals unaffected by the policy can be used as a coun-
terfactual of the outcome levels of the treated had them not be treated. The matching procedure con-
sists in linking each treated individual with the same values of the      . To solve for the difficulties 
that arises when      is multidimensional, the results of Rosenbaum and Rubin (1983) show that if 
the conditional independence assumption holds, it will also hold conditional on a single index that 
captures the information from the       in the so called “propensity score”, i.e.                                    . 
Thus, we adopt the “propensity score matching” method of Rosenbaum and Rubin (1983). To this 
end, we first identify the probability of being a firm affected by increased trade openness (the “pro-
pensity score”) for all firms, irrespective if they belong to tradable or non-tradable sectors by means 
of a logit or probit model. For instance for the probit model:

 where F is the normal cumulative distribution for the probit model, or the logistic for the 
logit model and X stands for full set of control variables.

 Let       denote the predicted probability of being affected by trade openness at time t for 
firm i (which is actually or potentially affected by increased trade exposure). A firm k belonging to 
the non-tradable industries, which is “closest” in terms of its “propensity score” to a firm belonging 
to the tradable industries, is then selected as a match for the former. More formally, at each point in 
time and for each firm exposed to increased foreign competition i, a non-tradable firm  j is selected 
such that:12 

 This type of matching procedure is preferable to randomly or arbitrarily choosing the com-
parison group because it is less likely to suffer from selection bias by picking firms with markedly 
different characteristics. 
 
 There are several matching techniques, and in this work we use the “nearest-neighbour” 
matching method and we also try the “kernel” matching method to check the robustness of the re-
sults.13 
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12 A firm unaffected by increased trade openness can be match to more than one firm that experienced the 
effect of increased trade exposure.
13 The matching is performed using the command psmacht2 in Stata, version 12 as described in Sianesi 
(2001). Additionally, we tested the balancing properties with the command pscore.
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14 Results are available upon request.

 Once selected the comparison group, we adopt a difference-in-difference methodology to 
isolate the role of increased trade exposure on firms’ dynamics and its effects on employment and 
wages.

 As Blundell and Costa Dias (2004) point out, a combination of matching and differen-
ce-in-difference is likely to improve the quality of non-experimental evaluation studies. The diffe-
rence-in-difference approach is a two-step procedure. Firstly, the difference between the average 
output variable before and after MERCOSUR’s creation is estimated for firms belonging to the 
tradable sectors, conditional on a set of covariates. However, this difference cannot be attributed 
only to increased trade exposure since after the creation of MERCOSUR the output variables might 
be affected by other macroeconomic factors, such as policies aimed to stabilization of the economy. 
To cater for this the difference obtained at the first stage is further differenced with respect to the 
before and after difference for the control group of non-tradable plants. The difference-in-differen-
ce estimator therefore removes effects of common shocks and provides a more accurate description 
of the impact of trade openness.

 According to the literature the independent variables to include in the logit/probit regres-
sion should be correlated to the outcome variable and to participation in the policy, but they should 
not be potentially changed by the policy itself. Thus, the choice of variables prioritises the use of 
time invariant variables which poses another challenge to the analysis. To tackle the issue we cons-
truct some categorical variables such as size, high value added –defined as a dummy that takes the 
value of one if the plant has a value added higher than the median- high gross output, high capital 
intensity (capital labour ratio) and export status as we explained below.

3.2. Variables.

As outcome variables we consider total factor productivity (TFP), employment and wages at the 
firm level. 

 Since there is an ongoing debate on the estimation of total factor productivity  we estimate 
estimate TFP using Olley and Pakes (1996) methodology, and with exports as state variable and 
find that the correlation between Levinshon and Petrin’s estimates and Olley and Pakes have a co-
rrelation equal or higher than 0.95. We also tried Ackerberg et al. (2006) techniques which present 
also a high correlation with Levinshon and Petrin and Olley and Pakes estimates.14
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 We use Levinshon and Petrin’s methodology in our estimations. As is usual in the empirical 
literature the estimation of a production function uses the real value of output rather than physical 
units of output produced by the plant as a measure of output. A measure of productivity based on 
the real value of output might not reflect the ranking of plants on their productivity if plants charge 
different mark-ups. Discriminating between the true productivity and the specific mark-up is quite 
difficult in the productivity literature. In order to distinguish the true efficiency from the plant spe-
cific mark-ups we would need plant level price data which is not available for Uruguay. This caveat 
should be considered when interpreting the results. 

 We measure employment as the number of workers per plant and we also discriminate 
between white collar and blue collars. Wages are measured as total wages per plant, wages per 
employee, wages per white collar and wages per blue collar at constant prices with 1988 as the 
base year. We also analyse the effect of increased trade exposure on the wage gap between skilled 
and unskilled workers defined as the ratio of white collar wages to blue collar wages. Wages were 
deflated by a wage index while gross output is deflated by the wholesale price index.

 As we explain above, to construct the liberalization variable (        ), we define the treated 
group as those establishments belonging to those industries with higher tariff cuts (       ) after 
MERCOSUR’s creation. Our control group is integrated by firms belonging to industries with a 
tariff reduction below the average tariff reduction in the period, so relatively more isolated from 
increased trade exposure.

 We should note that this definition of the tradable and non-tradable groups is not free of 
criticism: on one hand it may be sensitive to the level of aggregation used. Moreover, usually the 
non-tradable industries –except for the work of Pavcnik (2002) - are defined as the service sector 
(construction, communication, transport, and financial services). Lack of plant level data on servi-
ces for the period analysed prevented us from checking the sensitivity of the result using services 
as a control group. Besides,  Barraud and Calfat (2008) analysing the effect of trade liberaliza-
tion on wages for Argentina find evidence of significant impacts of trade liberalization on several 
non-tradable sectors as well as an important shift of manufacturing workers to services, which 
would indicate that the service sector is also likely  to be affected by liberalization. Moreover, in the 
Uruguayan case services are liberalized and consumed mainly by not residents –namely tourism, 
transportation and financial services- except for the public services provided to domestic residents 
by public companies (electricity, fuels and telecommunications). Another possible caveat it is that 
our data covers only the formal sector and trade liberalisation episodes may induce an increase in 

itTL

itLib
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informality. Nevertheless the informality level in Uruguay is lower than for the rest of other Latin 
American countries. During the period 1991-2005 it remains relatively stable with a slight increase 
in the period 1991-1995. In 1991 there was 32 per cent of informal workers in total employment 
and it raises to 35 per cent in 1995 (Amarante and Espino, 2007). In Appendix 1 we present the 
classification of the tradable and non-tradable groups.15

 On the other hand, the advantage of these openness measures is that they are specific to 
the manufacturing industries while cross-country comparisons use aggregate measures that avoid 
having a better insight on industry and plants’ dynamics. Nevertheless, as we note previously, even 
though the difference-in-difference methodology should eliminate common shocks, we should be 
cautious in interpreting the results since under the period analyzed Uruguay did not only libera-
lized trade but also pursue other set of macroeconomic policies aimed to the stabilization of the 
economy. One of these policies was the exchange rate policy which was pegged to the dollar and 
domestic currency appreciated in order to control inflation. Thus, we checked that the outcome 
variables analysed in the treated and control group have a common trend, otherwise results will 
we flawed unless we use inverse probability weighting techniques. In Chart 1 to 5 we present the 
time trends of the variables analysed for some outcome variables, finding that they have relatively 
similar trends.

3.3. Data sources.

Data at the firm level comes from the National Institute of Statistics (INE) for the period 1988-
1995. Estimates of TFP aggregated at the industry level were provided by Casacuberta et al. (2004). 
 The firm level data provided by the National Institute of Statistic, Uruguay (INE) contain 
information on gross product, value added, expenditures on intermediates and materials, energy, 
employment, wages, sales, exports, capital and age at the firm level for the period 1988-1995. In 
1988, the starting year of our sample, the Second National Economic Census was conducted. The 
rest of the data comes from annual surveys. The surveys report information from manufacturing 
plants with five or more employees. All the firms with more than 100 employees are compulsori-
ly included in the sample. A random sampling process is conducted on plants with less than 100 
employees and has to satisfy the requirement that the total employment of all the selected establi-
shments must account at least for 60 % of the total employment of the sector according to the eco-
nomic Census of 1988. These selection criteria biased the database towards big firms. Each year the 
INE revises the sample coverage, and if necessary, due to the closure of firms, includes new ones. 

15 The import penetration and export propensity for the 26 industries are available upon request.
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Once a firm enters the survey, it is followed until its death. Therefore, when we have no more data 
for a particular establishment this is interpreted as a plant closure (exit or death). 

 Gross output, value added, sales and exports were deflated by the wholesale index with 
base year 1988. Capital was deflated by specific industry price deflators for capital, as well as em-
ployment, wages and energy. The deflators were provided by the Department of Economics, School 
of Social Science, and were elaborated by the Instituto Nacional de Estadisticas (INE).

 In the sample there is an important reduction in the number of firms, which along with 
missing observations left us with and important reduction in the number of observations.  Actually 
in the period there is exit as well entry of new firms which is quite difficult to analyse due to the 
sampling methodology followed by the INE. The INE periodically includes new establishments, 
but these do not necessarily belong to new-born firms. Thus we cannot identify new-born firms in 
the data. In Table 1 we present the number of firms surveyed per year.

 In Table 2 we present some descriptive statistics on employment, wages, gross output, va-
lue added, labour productivity, total factor productivity, and export propensity for firms belonging 
to the tradable and non-tradable industries as well for the pooled data (whole sample). 

 Total factor productivity (TFP) and labour productivity (LP) per plant increase for the who-
le sample in the period. When we discriminate between more exposed and less exposed industries 
to trade liberalisation, we find that TFP and LP are higher for firms belonging to the less exposed 
group than for those belonging to the more exposed one.  Both variables increase in the period with 
a higher increased in the more exposed group.

 Total employment per firm shows a decrease in the period. In 1988 this variable is higher 
for firms belonging to the less exposed group in relation to those in the more exposed one. Ne-
vertheless, employment decrease for the more exposed group in the period and in 1995 average 
employment per firm is higher in the less exposed group. Thus the reduction in employment in the 
sample is led by the decrease in employment in the more exposed group. 

 When we split total employment in white collars and blue collars we observe a similar be-
haviour to that of total employment per firm.  The number of white collars per firm experienced a 
small reduction in the period. Moreover there is a slight increase in white collars in the less exposed 
group and a very slight decrease in the more exposed one. 
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 The number of blue collars decrease in the period for the whole sample. This variable is 
higher for in the more exposed group in 1988 with an important decrease in 1995.  In this last year 
the number of blue collar is higher in the less exposed group. 

 Regarding to wages, average wages per firm shows an increase for the whole sample in the 
period. We observe that it increases in the period for both groups with a higher increase for the less 
exposed group.

 Wages per worker increase in the period for the whole sample as well as for the less expo-
sed and the more exposed group. The increase is slightly higher in the more exposed group compa-
red to the less exposed group.

 Wages per white collar increase in the period for the whole sample. In 1988 wages per whi-
te collar are slightly higher for the less exposed group compared to the more exposed one, while in 
1995 this variable is slightly higher for the more exposed one. For both groups there is an increase 
in wages per blue collar in the period. On the other hand wages per blue collar increases for the 
whole sample in the period. This variable is slightly lower for the more exposed group in relation 
to the less exposed in 1988 while it show a higher increase in the period for the less exposed one. 

 Finally, gross output per firm increases for the whole sample in the period. This variable is 
higher for the more exposed group than for the less exposed group in 1988, with a higher increase 
in 1995 for the less exposed group, i.e. gross output per plant increases more in the less exposed 
group than in the more exposed one.

 Thus, in 1988, average values of wage per worker, value added, total factor productivity 
and labour productivity are higher for plants belonging to less exposed industries and lower for the 
more exposed ones. Total employment per firm and the number of blue collars is higher for plants 
belonging to more exposed industries. Except for employment that shows a decrease in the period 
wages, gross output, value added, labour productivity and total factor productivity increases in the 
period. 
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4. Results.

4.1 Difference-in-Differences without Matching (DID).

Results for the regressions in double differences and without matching are presented in Table 3.1 
without controls for plant size and in Table 3.2 controlling for plant size. 
Total factor productivity and labour productivity shows significant increases of 25  per cent and 
1,788 constant pesos respectively. When we control for firm size the significance and magnitude of 
the coefficients are similar.

 Total employment per firm shows a significant reduction (28 workers). When we discri-
minate between white collar and blue collar we find that the reduction in white collars is not sig-
nificant (3 white collars less per plant). Nevertheless, the reduction in blue collars is negative and 
significant (approximately 18 blue collars less per plant). Hence, the adjustment is driven mainly 
by the reduction in the blue collars.

 Total wages per firm shows not significant reductions. On the other hand wages per worker 
shows a positive and significant increase of 641 constant pesos and 654 when we control for plant 
size. Furthermore when we discriminate between wages per white collar and wages per blue collar 
(in terms of number of workers) we find significant increases for both (804 and 553 constant pesos 
respectively). Finally, the wage gap measured as the ratio of wages per white collar/wages per blue 
collar is negative and significant showing a decrease in the gap between the wages for both types of 
workers in the period analysed. The reduction ranges from 0.19 without controls for firm size and 
0.17 controlling for size, pointing out a decrease in the wage gap for those who keep their jobs. 

 Thus, both, total factor productivity and labour productivity show significant increases for 
those firms more exposed to trade liberalisation along with significant reduction in employment. 
The reduction in employment along with increases in productivity may be explained by the tech-
nological modernization in the early 90s, namely a substitution of labour by capital, as me have 
mentioned above. This modernization process takes place due to a higher competition as well as 
the reduction in the real price of the capital in the period. Furthermore, as we comment above we 
observe that the reduction in employment is driven mainly by the decrease in blue collars, and it 
may be the case that those blue collars that lost employment are the less skilled among this category 
of workers, and may be easily substitute by subcontracting of activities. 
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 Regarding to wages we find and increase in real wages and a reduction in the gap between 
wages of white collars and blue collars. The increase in wages along with the reduction in emplo-
yment, once again leads us to think that it is pretty likely that those that lost employment were the 
less skilled ones. 

4.2. Matching and difference-in-differences.

In Table 4.1 we present the results of the difference-in-difference estimation using as matching 
method the nearest-neighbour (with 3 and 5 neighbours with replacement), and the kernel with two 
weighting functions the Epanechnikov and the Gaussian). 

 As we mentioned before there are several matching techniques that differ on the selection 
and weighting of the observations in the control group. Each treated individual can be compared 
with a single control unit, or with the whole comparison group using nearest neighbour matching 
or kernel functions respectively and an appropriate weight function. The most commonly used 
functions include the unity (identical) weight(s) to the nearest observation(s) and zero to the rest, 
or kernel weights which penalize distant observations according to their propensity score. Usually 
increasing the neighbourhood to create the counterfactual will reduce the variance and increase the 
bias resulting from using more and distant matches.

 According to the theoretical literature, the independent variables to include in this regres-
sion should be correlated to the outcome variables and to participation in the policy, but they should 
not potentially be changed by the policy itself. Thus, this is not a simple task in this study since 
most of the variables are continuous ones; hence we choose to construct categorical variables. We 
choose as covariates those that satisfied the balancing properties. After analysing the balancing 
tests16,  we retain as covariates the export status of the firm (dummy that takes the value of one for 
exporting firms and zero otherwise), a dummy equal one for those plants with a gross output higher 
than the median of the whole sample and a dummy for plants with value added higher than the 
median for the whole sample and zero otherwise.. 

 Results are presented in Table 4.1. We found that total factor productivity increases signi-
ficantly for all the matching procedures tried17. The magnitude of the estimated effect is of 25 per 

16 We analysed the balancing test with two Stata’s programs: the psmatch2 and the pscore option.
17 A t-stat equal or higher than 1.67 is significant at the 10 % level.
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cent in most of the estimations and similar to the regressions without matching. Further, labour 
productivity also shows significant increases ranging from 909 up to 1810 constant pesos.

 Regarding to employment we find a significant decrease in the number of total workers per 
plant ranging from 27 up to 45 less workers per firm. When we discriminate between white collar 
and blue collar we find that the reduction in white collars is not significant for kernel matching but 
it is significant for 3 and 5 nearest neighbours (which ranges from 3 up to 7 white collars less per 
plant) while the reduction in blue collars is always negative and significant and higher (18-29 blue 
collars less per plant). Hence, the reduction in total workers is driven mainly by the reduction in 
blue collars.

 Total wages per plant shows an increase but this is not statistically significant. On the other 
hand wages per employee shows a positive and significant increase of 600 up to 653 constant pesos. 
Furthermore when we discriminate between wages per white collar and wages per blue collar (in 
terms of number of workers in each category) we find significant increases for both. Finally, the 
ratio of wages per white collar/wages per blue collar is negative and significant showing a decrease 
in the gap between the wages for both types of workers in the period analysed. The reduction in 
the gap ranges from 0.15 to 0.19, fairly consistent with the regression equations without matching. 
Nevertheless, we should note that this analysis is including only the formal sector of the economy.

 Summing up, the results show an increase in productivity, decrease in employment –na-
mely driven by blue collars- and increases in real wages, with a reduction in the gap between 
white and blue collars. The reduction in employment along with increases in productivity may be 
explained by the technological modernization in the early 90s, namely a substitution of unskilled 
labour by capital (Casacuberta et al. 2004). This modernization process takes place due to a higher 
competition as well as the reduction in the real price of the capital in the period. On the other hand, 
the reduction in the relative wage of white to blue collar may be explained due to the decrease in 
employment, which was mainly driven by blue collars. It could be argued that the blue collars that 
lost employment are likely to be the less skilled ones in this category of workers. Furthermore, the 
period is characterized by an important subcontracting of work by the firms, and particularly of less 
skill intensive activities such as cleaning services and maintenance. We would need more accurate 
information on the skill levels of workers –which is not available in the Industrial Surveys such as 
years of schooling - in order to have a sound explanation for this result. 

 In Table 4.2 we present the results of the logit used for the estimation of the propensity 
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score. In Table 4.3 we report the balancing tests for the kernel matching procedure.

In Table 4.4 we present the results of a sensitivity tests when we use as cut off point for the tradable 
group reductions in tariffs greater than 0.46. The results are in line with the ones obtained previous-
ly with some change in the magnitude of the coefficients.

 Finally, we perform some falsification tests to analyse that results were actually driven by 
Mercosur’s creation. We choose as placebo years 1988 and 1989 and perform the difference-in-di-
fference regressions. In all the cases the outcome variables are not significant. Results are presented 
in Table 5.

5. Concluding remarks.

Since the return to the democratic regime in 1985, the Uruguayan economy underwent conside-
rable policy reforms. Among them, one of the most salient and stable of these reforms was trade 
liberalisation and the increasing integration of the country with the region and the world economy. 
This increased trade liberalisation raised voices of concern regarding to the likelihood of a negative 
impact on the manufacturing Uruguayan industry, which has been developed in a framework of 
high protection. In this regard our work contributes to the debate to improve our understanding of 
the effects of increased liberalization on manufacturing productivity and labour market outcomes 
at the micro level for a small developing country.  

 In order to analyse the impact of increased trade exposure on plants’ productivity and la-
bour market outcomes we use difference-in-difference techniques which is not very common for 
evaluating trade reform. One of the most robust findings is that trade liberalization seems to increa-
se total factor productivity, decreases employment namely for unskilled workers, increases wages 
and reduces the gap between white and blue collar wages. 

 The reduction in employment along with increases in productivity may be explained by the 
technological modernization in the early 90s, namely a substitution of labour by capital,18  as me 
mention above. This modernization process takes place due to a higher competition as well as the 
reduction in the real price of the capital in the period (Casacuberta et al. 2004). On the other hand, 
the reduction in the relative wage of white to blue collar may be explained due to the decrease in 
employment, which was mainly driven by blue collars. It could be argued that the blue collars that 
lost employment are likely to be the less skilled ones in this category of workers. Furthermore, the 
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period is characterised by an important subcontracting of work by the firms, and particularly of less 
skilled activities. We would need more accurate information on the skill levels of workers in order 
to test this possible explanation for this result. 
 Thus, one of the most robust results that emerge from this work is increases in total factor 
productivity, reductions in employment, and increases in wages and a reduction in the wage gap 
between white and blue collars as a result of increased trade exposure. Furthermore, as we have 
already mentioned we observe that the reduction in employment is driven mainly by the decrease 
in blue collars, and may be the case that those blue collars that lost employment are the less skilled 
among this category of workers, and be easily substitute by subcontracting of activities. A deeper 
insight on this possible explanation would require more detailed data on qualification levels such 
as years of schooling.
Nevertheless, the increase in productivity along with the unemployment of unskilled workers 
would indicate a room for training, labour and social policies in order to countervail the negative 
impact on less qualified workers.

18 We observe increases in capital per worker in the period. This statistics are available upon request.
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Chart 1

Chart 2

Source: Own elaboration.

Source: Own elaboration.

Total Factor Productivity (TFP)

Total Employment per plant
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Chart 3

Chart 4

Source: Own elaboration.

Source: Own elaboration.

White collars wages

Blue collar wages
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Chart 5

Table 1 

Source: Own elaboration.

Source: data from the Instituto Nacional 
de Estadística

Ratio of white collar to blue collar wages

Number of Establishments per year



28

Silvia Adriana Peluffo Geronazzo      Increased trade openness, productivity, employment and wages: a difference-in-differences approach

Economía, Población y Desarrollo. Cuadernos de Trabajo de la UACJ, núm. 32, mar-abr 2016

Table 2 

ALL: the whole sample.
 Source: own elaboration based on data from the Instituto Nacional de Estadísticas. 

Descriptive Statistic for plants belonging to tariffs reductions above 
the average and for the whole sample (average values per plant)
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Table 3.1

Table 3.2

Exposure_ri: trade liberalization variable defined as an indicator variable equal one for plants belonging to indus-
tries with tariff cuts above the mean in the period, interacted by a time dummy equal one after the creation of the 
Mercour, Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
Source: own elaboration. 

Exposure_ri: trade liberalization variable defined as an indicator variable equal one for plants belonging 
to industries with tariff cuts above the mean in the period, interacted by a time dummy equal one after the 
creation of the Mercosur; Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
Source: own elaboration. 

Difference-in-differences regressions without matching

Difference-in-differences regressions without matching
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Table 4.1

Table 4.1

* Difference: average treatment effect on the treated, wc: white collars; bc: blue collars.
Source: own elaboration. 

Difference-in-differences using matching methods

Difference-in-differences using datching methods (cont.)
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Table 4.2

Table 4.3

Hvbp2: gross output higher than the average; Hva: value added hi-
gher than the average; Exp: dummy equal one for exporting firms 
and zero otherwise. Number of obs=999; Log likelihood=-651.38; LR 
chi(3)=14.24; Prob>chi2=0.002, Pseudo R2=0.01
Results from: psmatch2 tl1 hvbp2 hva exp, kernel outcome(tfplp) common 
logit ties
Source: own elaboration.

Hvbp2: gross output higher than the average; Hva: value added higher than the average; Exp: dummy equal one 
for exporting firms and zero otherwise.
Results from the balancing tests after kernel matching with pstest (Leuven and Sianesi, 2003)
Source: own elaboration.

Propensity score estimation

Balancing tests
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Table 4.4

Table 5

*wc:white collars; bc:blue collars
Source: own elaboration.

Robust standard errors in parenthesis, *** p<0.01, ** p<0.05, * p<0.1. Tradable*RI=tradable group interacted 
by a time dummy equal to 1989; T: dummy for 1989, Medium: firms with 50 up to 99 workers; Big: firms with more 
than 100 workers; TFPLP: Total Factor Productivity;  Employment: total employment per firm; WC: number of 
white collars per firm; BC: number of blue collars per firm; 
Source: own elaboration.

Sensitivity tests defining the more exposed industries those with tariffs cuts higher than 0.46

Falsification tests
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Table A 1

Appendix 1

Source: own elaboration. 

Classification of plants/industries according to the level of exposure to
increased trade liberalisation
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Table A 1

Appendix 1

T95:nominal tariff in 1995;  T88: nominal tariff in 1988. 
Source: own elaboration based on data provided by the Secretaría del Mercosur.

Changes in nominal tariffs
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