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Increased trade openness, productivity, employment and wages:
a difference-in-differences approach

Silvia Adriana Peluffo Geronazzo*

Resumen

En este trabajo se analiza el efecto del aumento de la competencia debido a la creacion del Mercado Comuin
del Sur (MERCOSUR) sobre la productividad, el empleo y los salarios a nivel de los establecimientos del
sector manufacturero uruguayo. Se utilizan técnicas de evaluacion de impacto, sin y con matching para el
periodo 1988-1995. Uno de los resultados mdas robustos es que el aumento de la apertura comercial aumenta
la productividad total de los factores a nivel de los establecimientos. Ademds se encuentra una reduccion en
el empleo, en particular de los trabajadores menos calificados, aumentos en los salarios y una reduccion de
la brecha salarial entre los trabajadores calificados y los menos calificados como resultado del incremento
en la apertura comercial. Asi, el aumento en la productividad y el aumento del desempleo de los trabajadores
menos calificados senalarian la necesidad de politicas de capacitacion, empleo y otras politicas sociales a
fin de neutralizar los efectos negativos del aumento de la apertura comercial sobre los trabajadores menos
calificados.

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

Abstract

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.!

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.? 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); Lopez (2004); Attanasio et al. (2004);
Galiani and Porto (2006), among others.
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Data at the plant level was provided by the National Institute of Statistics (Instituto Nacio-
nal de Estadisticas 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.

2 2. Literature Review.

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 (Pavenik 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 models® 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 eftects. 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.*

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).° 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), Rodriguez 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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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.®

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.

2 3. Empirical implementation.

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.

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.
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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:
Yit = Po + BLTLjt + BxXjt + D j + Dy + & (1

where Yjr is the outcome for firm i in industry j at time t. As outcome variables we consider total
factor productivity (TFP), employment and wages. TL;j; 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.” Our trade liberalization variable is constructed
by interacting those firms belonging to industries with tariffs cuts above the average for the period
1988-1995 (Lib;; , 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.> The level of trade exposure
is estimated by the tariff reduction over the period. The tariff cuts are calculated as: AWi= (Tari-
ffs1995-Tariffs1988)/Tariffs 1988 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.” 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 ( 7L;; ). 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.!”

X, 1s 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), D j is a vector of industry

specific effects and D is a vector of time dummies.

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.

9 See Appendix 2 for details.
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.
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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.!

Let TLi € {0,1} 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 Y; 'lt+ s the
outcome of the treated at t+s, i.e. after the creation of the MERCOSUR. Also denote by Y s the
outcome of firm 7 had it not experienced a greater trade exposure (control). The causal effect of

trade openness for firm 7 at period (t+s) is defined as: Yl{t +s Y s -

The fundamental problem of causal inference is that the quantity Y,?H ¢ 1s 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:

1
N TR O e AP

Causal inference relies on the construction of the counterfactual for the last term in equa-

tion (2) E{ it+s
had they not been exposed to greater trade competition after the creation of the Southern Com-

‘TL, ¢ = 1} which is the outcome that firms would have experienced on average

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
Efy T

i,t+s

0} 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 X and the level of the outcome variable Yi,.;, 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, Xi, and independent of the poten-

11 Blundell and Costa Dias (2000) present a review of the microeconomic evaluation literature.
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tial outcomes ( Yl} , Yl?) 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 Xit. To solve for the difficulties
that arises when Xj; 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 Xi: in the so called “propensity score”, i.e.Yl.lt , Yz(t)) L TLi|P(X jy)-
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:

P(TL;; =1)=F(Xj) 3)

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 Pi: denote the predicted probability of being affected by trade openness at time ¢ for
firm 7 (which is actually or potentially affected by increased trade exposure). A firm & 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 7, a non-tradable firm j is selected
such that:"

|Pir - Pkt| :{ke Lr?bl,nt :0}{Pit - Pkt} 4)

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.!?

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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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 Results are available upon request.
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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 ( 7L;; ), we define the treated
group as those establishments belonging to those industries with higher tariff cuts ( Lib;; ) 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
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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.'

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.

Economia, Poblacién y Desarrollo. Cuadernos de Trabajo de la UACJ, nim. 32, mar-abr 2016

16



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

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
tests'®, 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 tried'’. 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

Economia, Poblacién y Desarrollo. Cuadernos de Trabajo de la UACJ, nim. 32, mar-abr 2016

18



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

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,'® 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
Total Factor Productivity (TFP)
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Chart 3
White collars wages
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Chart 4
Blue collar wages
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Chart 5
Ratio of white collar to blue collar wages
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Table 1
Number of Establishments per year

Year No. of plants
1988 1281
1989 1004
1990 Q85
1991 gaz
1993 g2
1993 770
1994 720
1993 [

Source: data from the Instituto Nacional
de Estadistica
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Table 2

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

Variable Sample 1988 1995

Employment More Expozad 109,33 TOSE
(number of employeas Less Faxposzed T7.96 38.86
per plant All 93.63 32.01
Whits collars More Expozed 21.69 17.59
{number per plant} Less Fxpozed 18.49 21.30
All 20.28 1938

. Blue collars Mlore Expozad T9.66 45.60
{number per plant) Less Fxpozed 5764 6489
All T0.05 35.03

' Wazas per plant More Expozad 115223 50 145 638.80
{constant pesos base Less Expozed 98.135.79 138.217.30
year=1938) All 110, 065.50 153.385.50
Wazas per emnplovas Miore Expozad 52437 161992
{constant pesos base Less Faxposzed 102314 155634
year=1988) All 96733 158034
_Waszas per white collar More Expozed 153043 247772
{constant pesos baze Less Fxpozed 164211 238251
yvear=19%E) All 1,589.71 241924

| Wazas per blue collar Mlore Expozed 83052 1417.25
{constant pesos basze Less Fxpozed 86E8.80 1300.41
year=1938) All 341.80 134427
. Wazes WC Wazes BC Mlore Expozed 1.88 1.73
Less Expozed 1.84 1.80

All 1.87 1.77

Grozs outout hlore Expozed 1138330 1111772
{constant pesos base Less Faxposzed Q03 073 1634544
year=1938) All 1047679 1434 555
_Value Addad Miore Expozad 466874 316,378
{constant pesos baze Less Fxpozed 501,867 633,657
yvear=195E) All 431,624 601038

| Caprital per plant More Expozad 654 294 a7 a17
{constant pesos basze Less Fxpozed 541393 440,783
year=1938) All 28 %00 603,233
. Lzbour productivity hlore Expozad 3882 3,857
{constant pesos base Less Expozed 5971 6,304
year=1938) All 4 761 6135
Total factor preductivty Miore Expozad 69.67 %374
(Ve of mamufacturing average Less Expozed £335 53.49
in 1933) All 347 83.59
'\ Export propensity Mlore Expozed 14 16
{%a) Less Fxposzed 13 15
All 14 16

ALL: the whole sample.

Source: own elaboration based on data from the Instituto Nacional de Estadisticas.
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Table 3.1
Difference-in-differences regressions without matching
o @) (3) ) &)} (6) ™ (8) @)
. Wage
VARIABLES TFP Labour g loyment White Bluecollars  ogosper | Wagesper  Wagesper | oy, o
productivity collars employee | white collar = blue collar BC
Exposure_ri 24.58%%% 1,788%4* -28.00** -2.664 -17.71%%* 640.8%4* 804.4%** 553.5%4% -0.193%#*
(4.830) (530.1) (11.29) (3.105) (8.134) (66.57) (113.3) (52.31) (0.0772)
Industry
dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
Constant 75.61%%* 4,052%%% 138.9%%* 27.23%** 108.7%%* 1,017%%% 1,625%%* Q14 [HH* 178644+
(4.238) (231.4) (14.21) (1.544) (10.44) (35.99) (61.61) (27.08) (0.0553)
Observations 999 1,789 1,920 1,920 1,920 1,843 1,691 1,801 1,652
R-squared 0.159 0.060 0.060 0.044 0.069 0.213 0.152 0.201 0.066

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.

Table 3.2

Difference-in-differences regressions without matching

M @ () @ ) ©)
Wages
Labour Wages per Wages per Wages per h
VARIABLES TFP Productivity | employee wWC BC \ch\éages
Exposure ri 24 88%¥** 1,816%%* 654 3% 847 6%** 563.8%** -0.167**
(4.792) (531.1) (65.23) (107.3) (51.39) (0.0751)
Industry
dummies Yes Yes Yes Yes Yes Yes
(8.600) (496.5) (85.13) (145.1) (62.19) (0.161)
Big 2.725 536.1 319.1%** §40.2%** 234 3%4* 0.511%**
Constant T4.20%4* 3.836%** 889.0%** 1,278*** §19.5%** 1.572%**
(3.891) (383.1) (41.08) (67.97) (29.24) (0.0564)
Observations 999 1,789 1,843 1,691 1,801 1,652
R-squared 0.159 0.061 0.238 0.223 0.229 0.111

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.
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Table 4.1
Difference-in-differences using matching methods
Matching Procedure Output Variable Treated Controls Difference* S.E. T-stat No. treated | No. controls | No. total
st Neighbor=3 Total Factor Productivity 9389 68.57 2532 492 5.14 162 458 620
Labour productivity 5,928 4,730 1,179 501.90 235 248 856 1,105
Total Number of Workers 70.98 116.15 -45.17 912 -4.95 276 892 1.168
White collars (number) 17.58 2525 -7.66 286 -2.68 276 892 1,168
Blue collars (in number) 49.60 78.29 -28.69 6.54 -4.38 276 892 1,168
145,639 138,237 7,402 20,252 0.37 276 888 1164
1,618 1,016 604 66.37 9.09 248 873 1,122
‘Wages/white collar 2,473 1,778 695 11033 6.30 231 811 1,042
Wages/blue collar 1416.35 890.77 525.58 53.04 991 242 853 1,085
Wages wo/wages be 1.73 197 -0.24 0.07 -3.49 226 795 1,021
_Neares: Total Factor Productivity 93.89 68.68 2521 4.96 5.08 162 458 620
Labour productivity 5,929 5019 909 540,73 168 249 356 1,105
Total Number of Workers 70.98 112.31 4133 9.13 -4.53 276 892 1,168
‘White collars (number) 17.59 24.57 -6.98 2.87 -2.43 276 892 1,168
Blue collars (in number) 49.60 76.33 -26.73 6.55 -4.08 276 892 1,168
Total wages (constant pesos) 145 639 135,508 10,131 20316 0.50 276 888 1,164
Wages/worker 1,618 1,017 602 66.53 9.05 248 873 1,122
2473 1,779 694 111.06 6.25 231 811 1,042
Wages/blue collar 141635 89230 524.05 53.19 9.85 242 853 1,085
Wages wo/wages be 1.73 1.97 -0.24 0.07 -3.56 226 795 1,021
E ol Total Factor Productivity 93.85 68.76 25.12 5.26 4.77 162 458 620
(Epanechnikov) Labour productivity 5,929 4477 1,452 582 2.50 249 856 1,105
Total Number of Workers 70.98 101.99 -31.01 11.51 -2.69 276 892 1,168
White collars (number) 17.58 2082 -3.23 321 -1.01 276 892 1,168
Blu in number) 49.60 69.49 -19.89 8.29 240 276 292 1,168
Total wages (constant pesos) 145,639 116,256 29,382 22,244 132 276 288 1,164
‘Wages/worker 1.61% 597 622 71.44 871 249 873 1,122
Wages/white collar 2,473 1.745 728 119.61 6.09 231 811 1,042
Wages/b] a 141635 878.07 538.28 3516 9.76 242 853 1,085
Wages we/wages be 1.73 197 -0.24 0.08 -2.89 226 795 1021
Table 4.1
Difference-in-differences using datching methods (cont.)
No. No.
Matching Procedure | Output Variable Treated Controls Difference® S.E. T-stat treated controls No. total
EKernel Total Factor 93.89 69.12 24.76 6.19 4.00 162 458 620
(Gaussian, Labour productivity 5.929 4118 1.810 550 3.07 249 856 1.105
Total Number of Workers 70.98 98.30 -27.32 13.06 -2.09 276 892 1,168
i n 17.59 19.54 -2.35 3.93 -0.60 278 852 1,168
Blue collars (in number) 49.60 6715 -17.55 9.45 -1.86 276 892 1.168
Total wages (constant pesos) 145 639 110,677 34962 25,127 139 276 888 1.164
Wages/worker 1,619 967 653 73.32 8.50 251 873 1,124
‘Wages/white collar 2473 1,679 794 125.07 6.33 231 811 1.042
‘Wages/blue collar 141635 861.11 55524 57.00 9.74 242 853 1,095
Wages we/ 1.73 1.94 -0.21 0.08 -2.48 226 793 1,021

* Difference: average treatment effect on the treated, wc:

Source: own elaboration.

white collars; be: blue collars.
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Table 4.2
Propensity score estimation

Variable Coef Std. Err. z P>z
Hvbp2 0.26 0.242 1.09 0.28
Hva -0.38 0.233 -1.61 011
Exp 0.48 0.149 321 0.00
Constant 0.66 0.113 -5.86 0.00

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.

Table 4.3
Balancing tests

Mean % t-test

Variable Sample Treated Control %obias Reduction t p=t
Hvbp2 Untmatched 0.727 0.552 36.90 9.20 0.000

Matched 0.651 0.620 6.50 82.20 0.87 0.383
Hva Untmatched 0.711 0.553 33.10 8.26 0.000

Matched 0.619 0.610 1.90 94.20 0.26 0.798
Exp Untmatched 0.203 0.249 -11.10 278 0.005

Matched 0.470 0.399 17.10 -53.80 1.96 0.050

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.

Economia, Poblacién y Desarrollo. Cuadernos de Trabajo de la UACJ, nim. 32, mar-abr 2016



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

Table 4.4
Sensitivity tests defining the more exposed industries those with tariffs cuts higher than 0.46

No. No.
Matching Procedure | Output Variable Treated Controls Difference* S.E. T-stat treated controls No. total
 Kernel Total Factor Productivity 87.61 77.04 10.57 3.94 2.68 345 515 860
(E} haikov) Labour productivity 5,406 4,626 781 369 212 544 989 1,533
Total Number of Workers 8227 101.85 -19.58 8.87 =221 590 1,045 1,635
White collars (number) 19.42 21.69 -2.27 270 -0.84 590 1,045 1,635
Blue collars (in number) 59.74 74.05 -14.31 6.49 -2.20 590 1,045 1,635
Total wages (constant pesos) 147,142 118,508 28,634 15,857 181 590 1,038 1,628
Wages/worker 1,557 1,001 557 51.52 10.80 546 1,028 1574
‘Wages/white collar 2,348 1,656 693 81.74 847 500 949 1,449
‘Wages/blue collar 1320.47 862.04 45842 34.66 1323 531 1,004 1,535
Wages we/wages be* 1.76 1.89 -0.13 0.06 -2.14 489 927 1.416
*we:white collars; be:blue collars
Source: own elaboration.
Table 5
Falsification tests
0 @ 3) “ &) (©) M
‘White
VARIABLES TFPLP Employment Collars Blue Collars W Whe Wwe/Whe
Tradable*RI 0.862 -2.376 1.254 1.646 -165.8 52.02 -0.151
(12.15) (39.89) (15.80) (29.17) (171.8) (90.99) (0.157)
T 5.628%* 2.943 -0.207 1.692 271 3%k 180.9%** -0.0850%
(2.650) (6.800) (1.878) (5.161) (49.94) (21.72) (0.0455)
Medium 3.552 53.10%#* 14.09#+* EENE S T42 Gk 173 3%%4% 0.57g%4+
(4.295) (1.594) (0.827) (1.390) (64.66) (26.47) (0.0551)
Big 1.500 260.14#* 52.05%k* 190.0%** ELEE i 212 SEd# 0.810%4#
(2.600) (11.62) (3.368) (8.761) (53.66) (22.72) (0.0533)
Industry dummues Yes Yes Yes Yes Yes Yes Yes
Constant T4 25%%E 19 74k 4 TT2%4% 13 51%%* 1,254%%* TRT THHE 1.546%%*
(2.466) (2.949) (0.883) (2.239) (36.48) (15.82) (0.0354)
Observations 1,186 2,100 2,100 2,100 1,884 2,013 1,845
R-squared 0.058 0.371 0.224 0.357 0.221 0.131 0.149

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; TEPLP: 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.
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Appendix 1

Table A 1

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

Trade Orientation | ISIC code Industry

Less exposed 311 Meat products

Less exposed 313 Beverages

Less exposed 314 Tobacco

More exposed 321 Textiles

Less exposed 322 Wearing apparel

Less exposed 323 Leather and fur products

Less exposed 324 Footwear products

More exposed 331 Wood and cork products

Less exposed 332 Furniture (except primary of metal)
More exposed 341 Paper and paper products

More exposed 342 Printing and publishing

More exposed 351 Industrial chemicals

Less exposed 352 Other chemical products

More exposed 355 Rubber products

Less exposed 356 Plastic products nec

More exposed 361 Pottery, china and earthenware products
More exposed 362 Manufacture of glass and glass products
More exposed 369 Non-metallic mineral products

Less exposed in Iron and steel basic industries

Less exposed 372 Non-ferrous metal basic industries
More exposed 381 Fabricated metal products(except machinery and equipment)
Less exposed 382 Machinery except electrical

Less exposed 383 Electrical machinery

Less exposed 384 Transport equipment

Less exposed 385 Professional and scientific equipment
Less exposed 390 Other industries nec

Source: own elaboration.
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Appendix 1

Table A 1
Changes in nominal tariffs

ISIC 1988 1989 1990 1991 1002 1993 1004 1995 T95-T88/TRS
321 37.768 37.003 35.238 26.846 22.691 18.782 18.782 16.445 -0.565
322 43123 40.881 38.036 20318 23.730 10.800 12.800 10.956 -0.537
323 22314 22263 22212 16.832 15.026 11.270 11.270 13.533 -0.394
324 39.081 36.591 34.001 2634 23520 10.660 19,660 19.640 -0.498
331 39653 37996 36338 28311 23.017 10.254 10254 0121 -0.770
332 37.692 36.923 36.154 28.462 24.000 20.000 20.000 18.000 -0.522
341 32615 32056 31497 24631 21532 17.856 17.859 13.871 -0.375
342 328835 31535 30.185 25200 20,600 17480 17.460 2.086 -0.724
351 22626 23563 24 499 18.933 16.409 12.824 12.786 8.366 -0.630
332 23277 26053 26.829 20,754 18.717 15377 15372 11.199 -0.337
354 30.484 20,830 20,194 22903 17.910 14.430 14.430 3444 0887
355 33.597 33.148 32.698 25.903 20.950 17.600 17.600 13.688 -0.593
3560 31.977 32.167 32356 25341 21.650 18.250 18.250 16.444 -0.486
361 35.880 35.010 34.130 26957 21.050 17.890 17.800 14.690 -0.391
362 32.526 32279 32.031 25313 20.120 16.810 16.810 11.896 -0.634
369 31.629 31.466 31.302 24763 20.759 17.520 17.520 8458 -0.733
371 23370 24443 25515 20221 17.340 14330 14200 11.793 -0.495
372 18.704 20,783 23 863 16.838 15.610 12.380 12.680 8.339 -0.554
381 34.403 33835 33.267 25630 20,044 16.592 16.592 14.004 -0.567
382 24.574 26250 27.925 20257 16.564 13.146 13.080 12.267 -0.501
383 20787 300111 30436 24312 10.164 16.144 16.085 14.265 -0.521
384 28.330 28314 28.201 22253 18.286 14.766 14.766 16.713 -0410
385 20.865 22.731 24508 10305 15512 12.654 12.626 12.468 -0.402
390 32.280 31.763 31245 25.018 20.871 17.633 17.835 17.639 -0454
311 33146 32,400 31.653 25173 20814 17.370 17544 12.821 -0.613
312 25883 26963 28.043 21467 19.405 16.495 16.495 11.324 -0.363
313 37.381 35774 34.167 26100 22875 18.795 18.880 10.554 -0.477
3140 35.625 34.688 33.750 26,230 21.900 18.500 18.500 18.000 -0.495
Average 32.663 32.088 31513 24.581 20.589 17.049 17.059 13.968 -0.572

T95:nominal tariffin 1995; T88: nominal tariff'in 1988.

Source: own elaboration based on data provided by the Secretaria del Mercosur.

Economia, Poblacién y Desarrollo. Cuadernos de Trabajo de la UACJ, nim. 32, mar-abr 2016



2 Normas Editoriales

I. Para el documento general:

Tipo de letra: Times New Roman.

Tamafio: 11 puntos.

Interlineado: 1.5 espacios.

Titulos y subtitulos:

El texto principal en 11 puntos. Titulos 12 puntos (en resaltado). Subtitulos 11 puntos. Cada titulo
y subtitulo debera numerarse bajo el siguiente orden: 1, 1.1,2,2.1,2.2...

La extension maxima de los cuadernos de trabajo sera de 40 cuartillas.

La primera vez que se emplee una sigla en el texto se especificara primero su equivalencia completa
y después la sigla.

I1. Hoja de presentacion:

Titulo:

14 puntos, centrado, resaltado.

Nombre de autor(es):

12 puntos

Resumen y abstract:

Debe incluir resumen en espaiiol y abstract (diez puntos), no mayor a 250 palabras
Palabras clave:

Incluir entre tres y cinco palabras clave, en espaiiol e inglés

Referencia del autor o autores:

Institucion de adscripcion, grado académico y lineas-grupos de investigacion que desarrolla 'y a los
que pertenece.

II1. Sistema de referencia de citas:

Harvard-APA
Las citas bibliograficas en el texto deberan incluir entre paréntesis solo el apellido del autor, la fe-
cha de publicacion y el nimero de pagina; por ejemplo: (Quilodran, 2001: 33).

IV. Notacion en seccion de bibliografia y fuentes de informacion:

Se debera incluir al final del texto. Toda referencia debera estar mencionada en el texto o notas de
pie de pagina.

Cada referencia iniciara con el primer apellido o los apellidos, luego el nombre del autor, y después,
entre paréntesis, el afio de publicacion seguido de un punto. Ejemplos:

Se deberd incluir al final del texto. Toda referencia debera estar mencionada en el texto o notas de
pie de pagina.

Cada referencia iniciara con el primer apellido o los apellidos, luego el nombre del autor, y después,
entre paréntesis, el afio de publicacion seguido de un punto. Ejemplos:

Articulo:

Ros, Jaime (2008). “La desaceleracion del crecimiento econdmico en México desde 1982”, en Tri-
mestre Econémico, vol. 75, nim. 299, pp. 537-560.

Libro:

Villarreal, René (2005). Industrializacion, competitividad y desequilibrio externo en México. Un



Numeros anteriores:

Economia, poblacién y desarrollo.
Cuadernos de trabajo Nel
Enero-Febrero 2011
Una interpretacién sobre el bajo
crecimiento econdmico en México
Isaac Leobardo Sanchez Juirez

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne7
Enero-Febrero 2012
Desplazamientos forzados:
migracién e inseguridad en
Ciudad Juirez, Chihuahua
Maria del Socorro Velizquez Vargas

Anlisis exploratorio
do dofos espacioles de

L
Erareres

Economfa, poblacion y desarrollo.
Cuadernos de trabajo Ne 2
Marzo-Abril 2011

urbana en Ciudad Juirez
Jaime Garcia De la Rosa

‘Tg

Economia y desarrollo en
Chihuahua, México. Una
propuesta de andiii regional

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne7
Enero-Febrero 2012
Economia y desarrollo en
Chihuahua, México. Una
propuesta de andlisis regional
Jorge Arturo Meza Morcno

Teonomia, poblacion y desarrollo.
Cuadernos de trabajo Ne 3
Mayo-Junio 2011
Diagnéstico y perspectivas
del sector terciario en las
regiones mexicanas
Rosa Miria Gércia Almada

Economia, poblacion y desarrollo
Cuadernos de trabajo Ne 9
Mayo - Junio 2012
A comparative study of
well-being for elders in
Mexico and England
David Vazquez Guzman

Desarrollo y pobreza en

éxico. Los indices IDH y
FGT an la primera décoda
del siglo X00

Economia, poblacion y desarrollo
Cuadernos de trabajo Ne 4
julio-Agosto 2011
Dasarrollo y pobreza en México.
Los indices IDH y FGT en Ia
primera década del siglo XXI
Myra Limas Hernéndez

Economia, poblacion y desarrollo
Cuadernos de trabajo Ne 10
Julio - Agosto 2012

redistribution in a federation
Ikuho Kochi y Rail Alberto Ponce

Desarrollo local y organizaddn
produciiva en o noreste de
Uruguay

onomia, pablacién y desarollo
Cuadermos do trabajo NS
Seplicathre-Octubre 2011
Las transferencias
intergubernamentales y el
tamaio del gobierno federal
Raiil Alberto Ponce Rodriguez

7“

Aty dammicros do
;_M:_ut(_m.mu) | ] ‘l

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne 11
Septiembre - Octubre 2012

Anilisis y determinantes de
Ia productividad legislativa
en México (2009-2012)
Birbara Briones Martinez

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne6
Noviembre-Diciembre 2011
El sector servicios en las ciudades
fronterizas del norte de México

José Luis Manzanares Rivera

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne 12
Noviembre - Diciembre 2012
Agricultura orgnica y desarrollo:
un anilisis comparativo entre
Sofia Boza Martinez

Economia, poblacién y desarrollo
Cuarednos de trabajo Ne 13
Enero - Febrero 2017
Dindimica demogrifica y crisis
sociecondmica en Ciudad Jusrez,
México, 20002010
Wilebaldo Martinez Toyes

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne 14
Marzo - Abril 2013
Capital social y desarrollo
industrial. El caso de Prato, Italia
Pablo Galaso Reca

o econémico y urismo
ecorémico Elcoso do
e

Economia, poblacion y desarrollo
Cuadernos de trabajo Ne 15
Mayo - Junio 2013
Politica industrial activa como
estrategia para el crecimiento
de la cconomia mexicana
Isaac Leobardo Sanchez Judrer

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne 16
Julio - Agosto 2013

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne 17
Septiembre - Octubre 2013

Desarrollo local y
productiva en el noroeste de Uruguay
Adridn Rodriguez Miranda

v social y vivienda

en Sonora, Mé

Jestis Enviquez Acosta y
Sarah Bernal Salazar

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne 18
Noviembre - Diciembre 2013
Chogues de politica monetaria
en México: una aplicacién del
madelo SVAR, 19952012
Adelaido Garcia-Andés y Leonardo Torre Cepeda

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne 19
Enero - Febrero 2014
Bicnestar, automévil y motorizacién
Pablo Martin Urbano y
Juan Ignacio Sénchez Gutiérrez

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne 25
Enero - Febrero 2015
Progressivity and decomposition of
VAT in the Mexican border, 2014

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne 20
Marzo - Abril 2014
Beneficio econdmico y turismo
evosistémico. El caso de las termales
en Michoacin, México
Carlos Francisco Ortiz Paniagua y
Georgina Jatzire Arévalo Pacheco

F

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne 26
Marzo - Abril 2015

Capital Social y desempefio empresarial:

la industria metalmecénica en

Cri
endeudamiento masivo, 2002 -2011

Economia, poblacién y desarrollo

Cuadernos de trabajo No 21
Mayo - Junio 2014
inmobiliaria, recesion y

Miguel Angel Rivera Rios

lacion
ollo

Economia, poblacién y desarrollo

Cuadernos de trabajo Ne 27
Mayo-Junio 2015

La curva de Phillips parala
economia cubana.

Tconamia, poblacién y desarrollo
Cuadernos de trabajo No 22
Julio - Agosto 2014
Ficciones en ¢l comercio
interregional: una aproximacién
basada en datos municipales

Jorge Diaz Lanchas y Carlos Llano Verduras

‘4

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne 28
Julio - Agosto 2015
Género, migracion y ruralidad
en Chile.

Luis Huesca Reynosa, Arturo Robles Valencia
Abdelkim Araar

Ciudad Juirez, México
Ramsés Jiménez Castaieda y
Gabriela Sancez Bazan

Un andlisis empirico
Malena Portal Boza, Duniesky Feito
Madrigal y Sergio Valdés Pasarén

Maruja Cortés y Sofia Boza

Ticonomia, poblacién y desarrollo
Cuadernos de wahajo Ne 23
Septiembre - Oclubre 2014

Formando microempresari

los servicios de desarrollo de negocia para
reforzar el impacto de los microcréditos

Olga Biosca Artifiano

Acseracion de o ban
sl y moviidod sosenblo

Economia, poblacién y desarcollo
Cuadernos de trabajo No 29
Septiembre - Octubre 2015

Aceleracién de Ia urbanizacién

global y movilidad sostenible
Maruja Cortés y Sotia Boz

Economia, poblacién y desarrollo
Cuadernos de trabajo Ne 24
Noviembre - Diciembre 2014
El erecimicnto de las regiones y
e paradigma del desarrollo
divergente. Un marco tedrico
Luis Entique (uiérez Casas

Tieonomia, poblacion y desarrollo

Cuadernos de uabajo Ne 30
Noviembre - Diciembre 2015
The assymmerric effects of
monerary policy on housing
across the level of development.
Jorge Rafacl Figueroa Elenes,
Pablo Martin Urbano y
Juan Ignacio Sanchez Gutiérrez




Numeros anteriores:

Economia, pablacién y desartollo
Cuadernos de irabajo Ne 31
Enero - Febrero 2016
A composite leading cycle
indicator for Cruguay
Pablo Galaso Recay
Sandra Rodriguez Lépez




enfoque macroindustrial y financiero (1929-2010), México, Fondo de Cultura Econémica.
Capitulo de libro:

Castillo, Manuel Angel (2003). “La politica de inmigracién en México: un breve recuento”, en Ma-
nuel Angel Castillo, Alfredo Lattes y Jorge Santibafiez (coords.), Migracion y fronteras, Tijuana, El
Colegio de la Frontera Norte / Asociacion Latinoamericana de Sociologia / El Colegio de México,
pp. 425-451.

V. Notas de pie de pagina:

Se utilizaran para hacer indicaciones complementarias, aclaraciones o ampliacion de una explica-
cion. La notas de pie de pagina en Times New Roman, 10 puntos.

VI. Tipologia de imagenes dentro del texto:

Cuadro

Grafica

Diagrama

Mapa

Figura

Todas las imagenes deben ser numeradas y mencionadas dentro del texto. A toda imagen debe in-
cluirse la fuente.

Las indicaciones de la imagen: tipo y nimero de imagen, titulo de imagen y fuente se escriben en
10 puntos. En el texto poner como imagen los mapas, figuras, graficas y diagramas —con el animo
de no perder el formato realizado por el autor.

VIL. Ecuaciones y formulas:
Si se utilizan ecuaciones o formulas debera utilizarse el editor de ecuaciones de Word y numerarse.
VIII. Envio de trabajos

Los trabajos deben ser enviados a la direccion de correo: 1gtz@uacj.mx. Con el Dr. Luis Enrique
Gutierrez Casas, editor de esta publicacion.

La aceptacion de cada colaboracion dependera de la evaluacion de dos dictaminadores especialistas
en la materia que se conservaran en el anonimato, al igual que el autor (autores) para efectos de la
misma.



2 Editorial Guidelines

I. For General Document:

Font type: Times New Roman.

Size: font size 11.

Paragraph: 1.5 line spacing.

Titles and subtitles: Main text font size 11. Titles font size 12 (Bold). Subtitles font size 11.

Each title and subtitle should be numbered in the following order: 1, 1.1, 2, 2.1,2.2...

The maximum length of the workbooks will be 40 pages.

The first time an abbreviation is used in the text will be specified first complete equivalence and
then stands.

II. Front cover:

Title:

Font size 14, centered, Bold.

Author name(s):

Font size 12.

Abstract:

It should include abstract in Spanish and abstract (font size 10), no more than 250 words.
Keywords:

Include three to five keywords, in Spanish and English.

Reference of author:

Institution of affiliation, academic degree and line-developed by research groups and belonging.

I11. Bibliographical appointment system:

Harvard-APA

Citations in the text should include between parentheses only the author’s name, publication date
and page number, for example:

(Quilodran, 2001: 33).

IV. Notation about Bibliography section and Information fonts:

Should be included at the end of the text. All references must be mentioned in the text or footnotes
page.

Each reference starts with the first name or last name, then the name of the author, and then, in
parentheses, the year of publication followed by a period. Examples:

Article:

Ros, Jaime (2008). “La desaceleracion del crecimiento econémico en México desde 19827, en Tri-
mestre Econémico, vol. 75, naim. 299, pp. 537-560.

Book:

Villarreal, René (2005). Industrializacion, competitividad y desequilibrio externo en México. Un
enfoque macroindustrial y financiero (1929-2010), México, Fondo de Cultura Econémica.

Book chapter:

Castillo, Manuel Angel (2003). “La politica de inmigracién en México: un breve recuento”, en Ma-
nuel Angel Castillo, Alfredo Lattes y Jorge Santibéfiez (coords.), Migracion y fronteras, Tijuana, El
Colegio de la Frontera Norte / Asociacion Latinoamericana de Sociologia / El Colegio de México,
pp. 425-451.



V. Footnotes:

Must be used to make additional indications, clarification or expansion of an explanation. The foot-
notes must be in Times New Roman, font size 10.

VI. Image typology inside text:

Picture
Graph
Diagram
Map
Figure

All images must be numbered and mentioned in the text, should include the source image. The
indications of the image: type and number of image, image title and source are written in 10 font
size. In the text set as image maps, figures, graphs and charts-with the intention of not losing the
formatting by the author.

VII. Equations and Formulae:

When using equations or formulas should be used in Microsoft Word equation editor and numbe-
red.

VIII. Paper sending

Entries must be sent to the email address: Igtz@uacj.mx. With Dr. Luis Enrique Gutiérrez Casas,
editor of this publication.

Acceptance of each collaboration will depend on the evaluation of two examiners skilled in the art
to be kept anonymous, like the author(s) for the same purposes.



UAC)

Esta obra se termin6 de imprimir en marzo de 2016
Cd. Juarez, Chihuahua, México.

Tiraje: 120 ejemplares



UNIVERSIDAD
- AUTONOMA DE
CIUDAD JUAREZ

1to de Ciencias Sociales y Administracién
uadernos de Estudios Regionales en
0 a;;Poblacwn y Desarrollo

émico de Estudlos Regionales en
acién y Desarrollo

G

.estudiosregionales.mx

Iberoamericana
de Estudios

peroamericana de Estudios del Desarrollo T

niversidad Auténoma de Ciudad Juirez
1a Plutarco Elias Calles #1210, Fovissste Chamizal
Ciudad Juérez, Chih., México.

WWW.uacj. mx : -




