Global
Development

Network
GDN Working Paper Series

Manufacturing

Firms’ Performance

in a Trade
Liberalization Process:
The Case of Uruguay

Dayna Zaclicever

Laura Da Costa

Department of Economics,

School of Social Sciences,

Universidad de la Republica (UDELAR),
Uruguay

Working Paper No. 71
June, 2013

QY
o L

Global
Development
Network

The Global Research Capacity Building Program’



The Global Development Network (GDN) is a public International Organization that builds research
capacity in development globally. GDN supports researchers in developing and transition countries to
generate and share high quality applied social science research to inform policymaking and advance
social and economic development. Founded in 1999, GDN is headquartered in New Delhi, with offices in
Cairo and Washington DC.

This research has been funded through the Japanese Award for Outstanding Research on Development
as part of the 2009 Global Development Awards and Medals Competition of GDN on Regional and
Global Integration: Quo Vadis?. The researchers were awarded the first prize for the research proposal
and the funding was provided by the Ministry of Finance, Government of Japan. The authors would like
to thank Adriana Peluffo and Carlos Casacuberta for helpful comments and suggestions. They are also
grateful to the Latin American Integration Asociation (LAIA) for providing data on tariffs. The views
expressed in this publication are those of the authors alone.

© GDN, 2013



Abstract

We evaluate the impact of trade liberalization and regiona integration on the
performance of Uruguayan manufacturing firms, analyzing how firms have responded
to the trade policy changes implemented in Uruguay since the 1970s. Making use of a
firm-level panel for the period 1983-2005, we apply robust techniques to estimate firms’
productivity and evaluate the effects of trade policy on productivity and survival
probabilities. In order to assess whether these impacts differ across firms with different
trade orientation, we classify firms according to their main destination market and the
trade orientation of the industry they belong to. The results obtained suggest wide
differences in productivity performance and trade policy impacts among firm classes
(both within and between classification criteria), showing the relevance of counting with
detailed firm-level data on destination markets in order to evaluate the differential

effects that policy changes may have on each firm class.
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1 Manufacturing firms' performance in a trade liberalization process: the case of Uruguay

1. Introduction

Since the 1970s Uruguay has been engaged in a trade openness and regional integration
process that has involved the adoption of reciprocal and unilateral measures. The
creation of the Southern Common Market (MERCOSUR) in 1991 seemed to offer
Uruguay away to overcome its size disadvantage, benefiting from preferential access to
large regional markets and opportunities for exploiting economies of scale and
specialization and developing productive complementarities. Two decades after the
establishment of MERCOSUR, and in a context of dissatisfaction with the progress of
the integration process, some questions arise regarding the impact of trade openness and

(imperfect) regional integration on the Uruguayan economy.

Traditionally, this issue has been assessed by means of macro-level analyses which may
not capture some important effects of the trade liberalization and integration processes.
Ottaviano (2008) argues that, surprisingly, MERCOSUR seems to have had little impact
on the aggregate economic behavior of its member states -apart from increased regional
bias in trade-, since other policy reforms have been implemented in paralel to trade
liberalization. The full impact of trade openness and regional integration is hard to
detect at the macro level, calling for a microeconomic approach. A firm-based study of
these processes allows capturing some relevant mechanisms through which trade can
enhance productivity and promote economic growth. These mechanisms, related to the

reallocation effects of trade liberalization, are often missed in the macro-level analyses.

In the case of Uruguay, few studies on the impacts of trade policies are based on firm-
level data. Casacuberta, Fachola and Gandelman (2004) provide a first microeconomic
analysis of the effect of trade openness on labor and capital flows and productivity in
the Uruguayan manufacturing sector. They find a significant enhancing effect of trade
liberalization on productivity in the period 1988-1995, associated with capital and labor

reall ocations within sectors.

Casacuberta and Zaclicever (2010) analyze the effect of trade protection on Uruguayan
manufacturing firms productivity in the period 1988-2005. Following Amiti and
Konings (2007), they evaluate the productivity gains that may arise from reducing

tariffs on final goods separately from those that may arise from reducing tariffs on
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intermediate inputs. They compute firm-specific output and input protection measures,
tracking more closely each firm'’s relevant markets. They find a positive effect of lower
output protection on productivity, while the effect of reducing input tariffs, when
significant, is negative, which would be related to the overall change in effective
protection (Corden, 1971).

Peluffo (2010) uses various methodologies to analyze the impact of trade liberalization
on key variables postulated by the literature. She examines, for the Uruguayan case, the
effect of trade related R& D spillovers on productivity at the industry level (period 1988-
1995), the technology/productivity spillovers through trade, foreign direct investment
(FDI) and learning by exporting at the firm level (period 1997-2001), and the impact of
increased exposure to trade on plants productivity, mark-ups and scale (period 1988-
1995). The results obtained would indicate that “trade liberalization could enhance the

manufacturing performance of Uruguay, through the various channels analyzed”.

Our study builds partly on these previous works. Making use of a firm-level panel for
the period 1983-2005 we analyze the impact of trade openness and regional integration
on Uruguayan manufacturing firms performance. In order to assess whether there are
identifiable winners and losers of these processes, we study the relationship between
trade policy, productivity and firm’'s survival, distinguishing firms according to their

trade orientation.

The paper is organized as follows. In section 2 we present a brief overview of the trade
policies implemented in Uruguay along the last decades. In section 3 we discuss the
methodology applied to estimate firms productivity and evaluate the impact of trade
policy on productivity and firms survival. In section 4 we describe the data used. In
section 5 we present the results of our estimations, and in section 6 we end with some

concluding remarks.
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2. Tradepolicy in Uruguay

The Uruguayan economic openness process started in the mid-1970s. In those years a
first phase of trade reforms took place, accompanied by a financial liberalization
process. Uruguay evolved from an inward-looking economy towards an outward-
looking one, from import substitution policies (adopted in the early 1930s with the
intention of favoring the industrialization process) to export promotion policies and

unilateral opening.

A description of the Uruguayan trade liberalization process can be found in Vaillant
(2001). According to this author, the trade policy in Uruguay at the beginning of the
1970s was “the legacy from a long process of import substitution. The set of rules and
regulations was vast and not always coherent, making the protection in each case the
result of the mere superimposition of instruments created for different purposes (fiscal
reasons, external ones, protectionismin particular sectors, etc.).” He distinguishes five
stages in the process of trade reform until the end of the 1990s, organized in three
periods. 1) exports promotion (1974-1978) and unilateral opening (1979-1984),
2) continuity in the trade reform (1985-1989) and deepening of the trade liberalization
process (1990-1994), and 3) convergence to the Trade Common Policy in the
MERCOSUR process (1995-1998).

In the first period two bilateral agreements played an important role, contributing to
attenuate the negative effects of the liberalization process. the Convenio Argentino
Uruguayo de Cooperacion Econdmica (CAUCE, signed with Argentina in 1975) and
the Protocolo de Expansién Econémica (PEC, signed with Brazil in 1976)". These
bilateral agreements, that were extended at the beginning of the 1980s, helped many
firms to make their initial attempts to export and would have allowed the less

competitive to survive (Vaillant, 2001).

In the 1990s the deepening of the trade liberalization process combined a gradual
unilateral tariff reduction (that lowered protection and tariff dispersion) with the

! CAUCE and PEC, like other bilateral agreements signed since the early 1980s within the Latin
American Integration Association (LAIA) framework, were basically structured as positive lists of
products that obtained tariff preferences (with variable preference margins), and were exempted from
non-tariff barriers (Estevadeordal, Goto and Saez, 2000).
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creation of MERCOSUR. The Asuncion Treaty -signed in 1991 by Argentina, Brazil,
Paraguay and Uruguay- laid the foundations for this regional integration agreement,
establishing a schedule of gradual intra-zone tariff reduction (with national lists of
temporary excepted items) and the commitment to eliminate non-tariff barriers among
bloc members. Later, the Ouro Preto protocol established the gradual adoption of a
Common External Tariff (CET), from 1995 onwards, also with exception lists”. The
process would lead to the creation of a perfect free trade area by January, 2000 (which
implied that no exceptions to intra-regional free trade would be allowed), and a customs

union would be completed in 2006 (with a CET without exceptions).

Additionally, in 1994 the Uruguay Round Agreements were ratified by the Uruguayan
parliament. Along with MERCOSUR, these multilateral trade agreements reduced
significantly the government’s margin for providing discretionary protection to
particular industries. As a result, several sectors that had previously been isolated from
the liberalization process, thanks to their ability to exert pressure on the government,

began to be exposed to foreign competition.

The trade policy changes implemented in Uruguay since the mid-1970s led to a gradual
reduction in the number and the level of country’s most-favored-nation (MFN) tariffs
(seefigure 1). The average tariff rate fell from around 35 percent in 1985 to 9 percent in
2005. The downward trend is clear until 1995, when MERCOSUR began to operate as
an imperfect customs union, and reverses in 1998 due to a temporary increase in the
CET agreed by the bloc members®. The adoption of the CET, and the many exceptions
allowed, impacted on tariffs dispersion: the variation coefficient shows that the
dispersion of rates, which had reduced significantly until 1993, increased sharply in
1995".

2 For the goods included in each country’s list of exceptions, the national MFN tariffs continued to be
applied. These tariffs were to converge gradually and linearly to the CET. On the other hand, the sugar
and automotive industries were completely exempted from intra-regional trade liberalization and from the
common trade policies.

% The temporary increase, applied between 1998 and 2003 to most products, implied an addition to CET
of 3 percent in 1998-2000, 2.5 percent in 2001 and 1.5 percent in 2002-2003.

* The maximum level of tariffs declined from 60 percent in 1985 to 24 percent in 1993, and the number of
tariff levels was reduced from 11 to 5 in this period (see table A1.5 in the appendix). Originally, the CET
had 11 levels, ranging from O to 20 percent (0-12 percent for intermediate goods, 12-16 percent for capital
goods, and 18-20 percent for finished goods), with an average of 11 percent.
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Figurel
Uruguay: Evolution of average MFN tariff 1983-2005
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Source: Authors' elaboration based on LAIA Secretariat and MERCOSUR Secretariat data.

Exceptions and convergence to intra-zone zero tariffs are captured by the evolution of
Uruguay’s bilateral residual tariffs with the largest MERCOSUR partners, Argentina
and Brazil, which are highly correlated (see table 1).

Tablel
Uruguay: Bilateral residual tariffsvis-a-vis Argentina and Brazil 1991-2004
(In percentages)

With Argentina With Brazil
Y ear Simple* Median Simple* Median Correlation
aver age aver age
1991 12.0 10.6 125 10.6 0.92
1992 8.4 6.6 8.8 6.6 0.94
1993 6.6 4.3 6.8 43 0.97
1994 35 17 35 17 0.99
1995 20 0.0 20 0.0 1.00
1996 18 0.0 18 0.0 1.00
1997 14 0.0 14 0.0 1.00
1998 0.9 0.0 0.9 0.0 1.00
1999 05 0.0 05 0.0 1.00
2000 0.0 0.0 0.0 0.0 1.00
2001 0.0 0.0 0.0 0.0 1.00
2002 0.0 0.0 0.0 0.0 1.00
2003 0.0 0.0 0.0 0.0 1.00
2004 0.0 0.0 0.0 0.0 1.00

* Bilateral residual tariffs averaged across 8-digit Harmonized System classes
Source: Authors' calculations based on MERCOSUR Secretariat data.
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A distinguishing feature in the development of MERCOSUR has been the simultaneous
reduction of non-discriminatory MFN tariffs and intra-zone preferential tariffs
(Estevadeordal, Goto and Saez, 2000). Although the interna liberalization was more
ambitious, it has not been large relative to each member's unilateral liberalization,
initiated earlier. The comparison of the evolution of Uruguay’'s MFN tariff and its
preferential tariffs with MERCOSUR partners shows that: 1) until 1995 both tariffs
were drastically reduced, hence bilateral preferences did not change significantly;
2) between 1995 and 2000, convergence to the CET led MFN tariff to remain fairly
constant or even increase, while bilateral tariffs declined sharply, leading to an increase
in bilateral preferences; 3) after 2000, intra-zone tariffs fell to nearly zero while the
CET (MFN tariff) changed very little.

Since the beginning of the liberalization process, Uruguay experienced a significant
growth in both intra-regional and extra-regional trade. The openness coefficient,
measured in current prices, rose from an average of 0.27 in 1955-1973 to 0.40 in 1974-
1984, and stabilized around this value (Vaillant, 2001)°.

Along the period under study, flows from and to MERCOSUR partners, mainly Brazil
and Argentina, increased their share in Uruguay’s total trade. The proportion of intra-
MERCOSUR exports rose from around 20 percent in 1983 to 35 percent in 1991 -when
the trading bloc was established-, reaching a maximum of 55 percent in 1998. Since
then, the flows to MERCOSUR countries have reduced significantly their share in total
exports, returning in 2005 to the 1983 levels (seefigures 2 and 3).

The evolution of intraeMERCOSUR trade has been driven partly by the liberalization
process, however, trade preferences have been strongly affected by countries
macroeconomic instability and changes in their real exchange rates, which distort intra-
zone competition conditions. The application of non-tariff barriers (NTBs) has also
affected intraAMERCOSUR trade.

® According to Casacuberta and Vaillant (2002), the relatively stable evolution of the trade openness
coefficient at current prices results from the balance of two forces: the increase in trade flows, and the
counteracting effect of the exchange rate appreciation produced by the stabilization policies pursued in
Uruguay in the 1990s. They compute trade openness coefficients at constant prices, which show a steady
growth between the mid-1980s and the mid-1990s.
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Figure2
Uruguay: Exports of goods by destination region 1983-2005
(In millions of current dollars)
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Source: Authors' elaboration based on data from customs office.

Figure3
Uruguay: Share of exportsto MERCOSUR partners 1983-2005
(In percentages)
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Despite the growth in intra-regiona trade, it has been argued that, for the smaller
countries (Paraguay and Uruguay), the expected gains from increased regional
integration have not been achieved. Two decades after the establishment of
MERCOSUR, the regional bloc has failed to materialize as a customs union, and even
its functioning as a free trade area has been hampered by the adoption of discretionary
measures on the part of its members (mainly Argentina and Brazil). Exceptions to the
CET, non-harmonized special import regimes (like temporary admission, drawback and
rules of origin), and intra-zone NTBs persist. Asymmetries among MERCOSUR
countries (in terms of economic size, production and trade specializations) are
considered one of the greatest obstacles to deeper integration, since they may impede

the required policy harmonization.

In this context, the redefinition of the regional integration process and, more generally,
of the insertion of Uruguay in the global economy, has been under discussion in several
spheres. By analyzing how manufacturing firms have performed in the face of the trade
policy changes implemented in Uruguay since the 1970s, and assessing whether there
are differences across firms with different trade orientation, this study may contribute to
shed new light on these issues.
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3. Methodology

To evaluate the effects of trade liberalization and regiona integration on the
performance of Uruguayan manufacturing firms, and assess whether these impacts
differ across firms with different trade orientation, we follow a three-step estimation
strategy. First, we estimate firms productivity using methodologies that address the
simultaneity problem, which usually arises when dealing with empirical estimation of
production functions at the micro level. Secondly, we regress our productivity estimates
on firm-specific protection measures to assess the impact of changes in trade policy on
firms productivity. Finally, we examine the determinants of firms survival and

evaluate the effect of trade policies on survival probabilities.

3.1 Productivity estimation

We assume a Cobb-Douglas production function that, transformed into natural

logarithms to allow linear estimation, gives us the following equation:

Yo =by + bl +bk +b,m, +u, 1)

where y;; is output, li; labor, kit capital stock and my; materials (all in logarithms) of firm i
at timet. The residual of this equation is the logarithm of total factor productivity (TFP)

of firmi at timet, retrieved from the estimated coefficients as:
tfpit =VYi- 6|Iit - Bkkit - l:”\mmt (2)

The empirical estimation of firms productivity as the residua of the production
function involves some econometric difficulties. One of the main problems, referred to
as the simultaneity bias, arises when firms anticipate the productivity shocks (observe at
least part of its TFP) before choosing the optimal quantity of inputs. That is, firms
input choices may respond to productivity shocks, making the error term of the
production function to be correlated with the right-hand side variables. Under these
conditions, the ordinary least squares (OLS) method yields biased and inconsistent
parameter estimates and, consequently, biased estimates of productivity. There may also

exist other unobservable variables (known to the firm but not to the econometrician)
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that affect the current input choice (such as entrepreneurial ability), worsening the bias
in OLS estimates.

To get around the simultaneity problem we estimate firms productivity using the
Levinsohn and Petrin (2003) methodology. This semi-parametric estimator addresses
the bias induced by the endogeneity of input demands by using firm’'s intermediate
inputs (materials or energy) to proxy unobserved productivity shocks. The method is
very close to the one developed by Olley and Pakes (1996), which uses investment as a

proxy rather than intermediate inputs.

One of the main drawbacks to the Olley-Pakes method relates to the so-called
monotonicity condition (that also must be met in the Levinsohn-Petrin case). This
condition requires the existence of a strictly monotonous relationship between the proxy
and output, which in the Olley-Pakes case implies that, for the correction to be valid,
any observation with zero investment has to be dropped from the dataset®. In the
Levinsohn-Petrin case the number of observations that has to be discarded is
considerably smaller, since usually datasets contain significantly less zero observations
in materials or energy than in investment. In the firm-level panel used in this study (see
section 4) the proportion of zero values in both materials and energy is about 2 percent,
while zero observations in investment accounts for 42 percent of total observations.
Notwithstanding this, we use also the Olley-Pakes method to estimate firms
productivity in order to evaluate the robustness of the results obtained from Levinsohn-
Petrin.

3.2 Trade policy and productivity

We evaluate the impact of trade liberalization and regional integration on firms
productivity by regressing our TFP estimates on firm-specific output and input

protection measures’.

® In the Olley-Pakes method the monotonicity condition implies that profit maximizing behavior must
lead more productive firms to invest more (i.e. optimizing firms have investment functions that are
strictly increasing in the unobserved productivity shock). In the Levinsohn-Petrin case, the condition
implies that, conditional on capital, more productive firms use more intermediate inputs (Levinsohn and
Petrin, 2003).

" Like Casacuberta and Zaclicever (2010), we follow the approach of Amiti and Konings (2007)
evaluating the effects of final goods tariffs and input tariffs separately.
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The baseline estimated equation is:

tfp, =g, +a, +91tariffitFG *+0, tariﬁit” +0, X T8, (3)

where tariff " is the average tariff on final goods for firm i at time t, tariff' isthe

average tariff on intermediate inputs for firm i at timet, X;; is a set of control variables,

and ¢; are firm fixed effects to control for unobserved heterogeneity at the firm level.

The firm-specific output and input protection measures were computed by defining an
output and an input basket for each firm. The output basket contains al the goods
produced by the firm over the sample years (except 2002, for which neither output nor
input disaggregated information were recorded in the manufacturing survey), and
remains fixed. The specific relevant output tariff for firm i at time t is the smple
average of the Harmonized System (HS) four-digit tariffs corresponding to the goods
that enter in the firm's output basket®:

N output
o) .
a tariff,

tariff "¢ = —h=|1\l S (4)

where tariff,, is the HS four-digit tariff corresponding to product h at time t, and

N> isthe number of goods included in the firm’'s output basket.

Similarly, the input basket contains all the goods used as inputs by the firm across the
sample years (except 2002) and remains fixed. The specific input tariff for firmi at time
t is computed as the simple average of the HS four-digit tariffs corresponding to the
goods comprised in the firm’sinput basket:

N{i)nput
a tarify,

tariff,' = % ®)

& We use the HS-ISIC correspondence assembled by Casacuberta and Zaclicever (2010).
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where tariff,;, isthe HS four-digit tariff corresponding to input h at time't, and N/™" is

the number of goods encompassed in the firm’sinput basket.

A reduction in final goods tariffs would boost productivity (g, <0), since import
competition would compel domestic firms to increase their efficiency (or exit the
market). Regarding input tariffs, there might be two views on their effect. On one hand,
a reduction in input tariffs could increase effective protection, reducing firms
incentives to shift to more efficient production techniques (i.e. lowering productivity,

g, >0) (Corden, 1971)°. On the other hand, lower input tariffs may lead to productivity
gains (g, <0) due to access to a larger variety of inputs or higher-quality inputs, or

learning effects (from the technology embodied in foreign inputs).

Additionally, we interact input tariffs with an indicator of the import status of the firm
(IS, a dummy variable that takes the value of one if the firm imported intermediate
inputs in period t). A negative (and significant) coefficient on this interaction term
(1S, * tariff,' ) is to be expected if input importing firms reap larger direct benefits from

lower input tariffs than non-importers.

The set of control variables includes export propensity (share of exports in firm’s total
sales), firm size (proxied by rea sales), the value added/gross output ratio, and an exit
dummy (equal to oneif the firm is present at timet and not present int + 1 and beyond).
We aso include time dummies to control for omitted time-varying factors that may
affect al firms (like macroeconomic policies, external shocks, changes in the
institutional environment, and so forth), and sectoral dummies to control for unobserved
time invariant industry characteristics that may affect firms belonging to a particular

sector®®,

® The effective protection reflects the net effect of tariffs on final goods and tariffs on intermediate inputs.
A lower output tariff reduces the protection that firms receive, whereas a lower input tariff increases this
protection by reducing the cost of fina goods production. A lower effective protection -generated by
lower output tariffs, higher input tariffs or changesin input intensity- would increase productivity, while a
higher protection would have the opposite effect.

10 sectors, defined at the four-digit 1SIC3 level, correspond for each firm to the product with the highest
share in annua sales (thus, firm’s sector of activity may change over time).
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To give a comprehensive picture of the impact of trade policy changes, we evaluate the
effects of MFN tariffs and preferential tariffs (applied to MERCOSUR partners)
separately. Additionally, we analyze the impact of NTBs by considering two indicators
based on a product-level revealed protection index. This index, computed following
Durén and Ferreira-Coimbra (2010), takes into account the most common effects that
protection has on trade flows, identifying products that present marginal levels of
exports, margina levels of imports, non-competitive domestic production along with
competitive regional production. It also considers the level of world imports (in order to
discard products without significant international trade levels), and the level of domestic
production (to focus on those products for which protection could have had a positive

impact on domestic production).**

For those products identified with the revealed protection index, we studied the
normative in force in Uruguay in 1983-2005 in order to detect the measures that could
have operated as NTBs during this period (compensatory rights, exports restrictions,
import licenses, tax discrimination, sanitary, phytosanitary and technica barriers,
among others). Then we defined a dummy variable (DNTB;) that takes the value of one
for those products affected at time t by one or more NTB measures (i.e. those products
for which we identified at least one non-tariff protection measure in force at time t)*%
Finally, we computed two firm-level NTB indicators: 1) NTBL: a dummy variable
equal to one if the firm’'s (fixed) output basket contains at least one product affected at
time t by some NTB measure (i.e. there is at least one product in firm’s output basket
for which DNTB=1), and 2) NTB2;;: the number of products in firm’s (fixed) output
basket affected at time t by some NTB measure (i.e. number of firm's products for
which DNTB=1)".

" The indicators considered in the construction of the revealed protection index are presented in section
A.2 of the appendix.

2 For the period 1983-1996 firm-level product data (from surveys “product sheets’) are based on the
ISIC revision 2 classification, while for 1997-2005 they are based on the ISIC revision 3. We worked
with these product classifications, separating the period 1983-2005 into two.

13 Due to restrictions in data availability, the revealed protection index could only be calculated for 1990-
2005 (except 2002). However, the NTB indicators were computed for the whole period 1983-2005,
considering the years during which the measures were in force.
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3.3 Survival analysis

The last step in our estimation strategy is the evaluation of the determinants of firms
survival (exit) and the impact of trade policies on survival (exit) probabilities. We
analyze the reallocation effect of policy changes using our protection and productivity
measures and a set of firm characteristics, to assess the impact of tariffs and NTBs on

exit probabilities.

In order to deal with the problem of right-censoring of survival times** -which, if
ignored, may lead to inconsistent estimates-, we use survival or duration methods to
estimate exit functions conditional on firm characteristics and trade policy variables.
These methods model survival times indirectly, via the so-called “hazard rate’, a
concept related to chances of making a transition out of the current state at each time

period, conditional on survival up to that point (Jenkins, 2005).

In practice, it is hard to assume that all sources of individual variation in the hazard rate
are captured by the observed explanatory variables included in the model. Mistakenly
ignoring the existence of an unobserved individual propensity to experience the event
(individual heterogeneity) will bias the estimates of duration dependence (i.e. how the
hazard varies with survival times) and hazard parameters. 1) the degree of negative
(positive) duration dependence in the hazard will be over-estimated (under-estimated),
and 2) positive (negative) hazard parameters will be under-estimated (over-estimated)
(Jenkins, 2005)*,

Since our panel contains grouped duration data (i.e. survival times are grouped into
number of years)'®, we consider discrete-time duration models. Specificaly, we

estimate the following hazard function with unobserved heterogeneity:

! The presence of right-censored observations is generated because most firms are not observed from
entry to exit; rather, the sample period generally ends before the relevant event (firm exit) has occurred.
Consequently, the total length of time between entry to and exit from the market is unknown.

15 The hias in duration dependence is the result of a selection process. In the case of negative duration
dependence, firms with high unobserved propensity to exit leave the market first, other things equal.
Consequently, as time goes by survivors are increasingly composed of firms with relatively low values of
unobserved propensity, which implies lower hazard rates (i.e. spurious negative duration dependence).

18 Although the underlying transition process (firm exit) occurs in continuous time, the data are observed
annually, so we know the interval during which transition has occurred but not the exact moment of
transition.



15 Manufacturing firms' performance in a trade liberalization process: the case of Uruguay
h{t, X, v )= hp(t) +b X +u (6)

where v; is a time invariant unobservable firm effect, u; = log(vi), ho(t) is the baseline
hazard function'’, and X; are firm characteristics and firm-specific trade policy
indicators.

We consider a set of firm characteristics that includes firm age, firm size (total
employment), capital intensity (capital/labor ratio), skill intensity (proxied by average
real wages), export status (a dummy variable that takes the value of one if the firm
exports in period t), and heterogeneity of firm’s output (number of products). We also
include our TFP (Levinsohn-Petrin) estimates, and firm-specific tariff and non-tariff

variables to evaluate the effect of trade policy on exit risk.

Taking into account that estimates of duration dependence and hazard parameters (b)
are sensitive to the choice of the distributional form for v, for the sake of robustness we
consder two alternative (discrete-time) models: 1) a proportional hazard
(complementary |og-log) model with Gamma-distributed unobserved heterogeneity, and

2) alogistic hazard model with log-normal distribution of v.

™ The baseline hazard function summarizes the pattern of duration dependence, assumed to be common
toal firms.
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4. Data

Manufacturing data panel

We use a firm-level panel for the period 1983-2005, constructed using data from the
manufacturing surveys conducted by the Uruguayan statistical office, the Ingtituto
Nacional de Estadistica (INE). The panel contains annual data on output, materials,
energy, employment, capital and other expenditures, deflated using detailed price
indices (base year 1997). For output and materials we computed firm-specific deflators
as the weighted average of the four-digit 1SIC price indices corresponding to all the
items produced/used as input each year by the firm.

In the panel construction we have taken into account several methodological changes
introduced in the manufacturing surveys over these years, particularly those related with
the surveys sampling unit and the valuation criteria. These changes had limited
previous firm-based studies to markedly shorter time spans, since it was difficult to
merge data recorded in different ways. In section A1 of the appendix we provide more

details about the panel construction and its data sources.

Our (unbalanced) manufacturing data panel contains 1,799 different firms present at
least in two periods (see Table A1.1 in the appendix)'®. We have an average of 730
firms per year, with a total of 16,801 firm-year observations. There are 491 firms
starting in 1983, of which only 161 make it to 2005. On average, each firm has around
13 observations; and only 104 firms are present in all sample years (i.e. have 23

observations).

Firms' trade orientation

In order to classify firms according to their trade orientation we used data from two
sources. the manufacturing surveys and the customs office databases. The
manufacturing surveys include a “product sheet” that contains annual data on firms'
sales, disaggregated by product and destination market (domestic or export). The

customs office databases contain firm-level information on annual export flows,

'8 We discarded firms that were only present in the Economic Censuses (i.e. 1988 and/or 1997).
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including data on values, quantities and destination countries by product. Using the
“product sheet” data we computed the firm’s export propensity (share of exportsin total
sales), by sample year. Then, from the customs office data we determined the major
export destination region (MERCOSUR or extra-MERCOSUR), also by sample year,

for those firms with non-zero export shares.

We characterize each firm in terms of its trade orientation as being domestic-market-
oriented, when its export propensity is below the panel’s median (20 percent), or export-
oriented, when its export propensity exceeds the median. Then we sub-classify export-
oriented firms into MERCOSUR-oriented (those whose main export destination region
is MERCOSUR) and extra-M ERCOSUR-oriented (those whose main export destination
are not MERCOSUR countries). The classification criterion considered was the firm's
average main destination market, based on export propensities and export destination

shares averaged for each firm across all sample years.

In Table 2 we present the number of firms and observations falling into each trade-
orientation class. 74.8 percent of the firms are classified as domestic-market-oriented
(71.6 percent of total observations) and 25.2 percent are export-oriented (28.4 percent of
total observations); 44.6 percent of the exporting firms are MERCOSUR-oriented (11.3
percent of total firms and 13.6 percent of total observations), and 49.7 percent are extra-
MERCOSUR-oriented (12.5 percent of total firms and 13.6 percent of total

observations)™.

Table2
Firm classification by aver age main destination mar ket
Firms Observations
Firm class Number Percentage Number Percentage

Domestic-market-oriented 1,342 74.8 12,020 71.6
Export-oriented 453 25.2 4,762 28.4

MERCOSUR 202 11.3 2,285 13.6

Extraa MERCOSUR 225 12.5 2,279 13.6
Total 1,795 16,782

Source: Authors' elaboration.

19 4 firms could not be classified according to their trade orientation because of the lack of survey data
regarding their destination market (domestic or export), while 26 exporting firms could not be classified
into MERCOSUR-oriented or extra-MERCOSUR-oriented due to lack of information from the customs
office databases.
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The analysis of the customs office data shows that 89 percent of firms classified as
MERCOSUR-oriented also exported to non-MERCOSUR countries at least one year in
the period 1983-2005; however, for this group of firms the average share of
MERCOSUR as destination region is 84 percent. Similarly, although 86 percent of
extraaMERCOSUR-oriented firms aso exported to MERCOSUR countries at least
once, the average share of extraaMERCOSUR markets is 86 percent. On the other hand,
from those firms that exported to MERCOSUR countries at least once and are present in
the panel since before 1991, 77 percent started to export to this region before the
establishment of MERCOSUR (the proportion is 87 percent for MERCOSUR-oriented
firms and 85 percent for those extra-M ERCOSUR-oriented).

Firms' trade orientation has been relatively stable along the period under study. As can
be seen in Table A1.3 of the appendix, most of the firms classified as domestic-market-
oriented show the same trade orientation when considering their initial main destination
market (i.e. main destination market in firm's first sample year) or their final main
destination market (i.e. main destination market in firm’s last sample year). Less than 10
percent of firms classified as initially domestic-market-oriented changed their status by
their final sample year: 4.3 percent becane MERCOSUR-oriented and 4.0 percent
turned into extra-M ERCOSUR-oriented.

The MERCOSUR-oriented class exhibits larger (relative) changes over the period: the
comparison of firms' initial main destination market with their final main destination
market shows that around 40 percent of firms classified as initialy MERCOSUR-
oriented became domestic-market-oriented, while 15 percent grew into extra
MERCOSUR-oriented. Finally, the extrasMERCOSUR-oriented class also shows larger
(relative) changes than the domestic-market-oriented one: around 20 percent of firms
falling into the extraaMERCOSUR-oriented class according to their initial main
destination market changed into domestic-market-oriented by their fina sample year,
and around 9 percent turned into MERCOSUR-oriented. These changes in firms' trade

orientation reflect those experienced by Uruguay’ s export flows, analyzed in section 2.
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I ndustry trade orientation

Alternatively, we classified firms according to the trade orientation of the industry they
belong to. The trade orientation of each industry was determined at a four-digit 1SIC
revision 3 level on the basis of two indicators. the share of exports over total output and
the share of imports over total output. These shares were calculated, by year, using data
from the United Nations Commodity Trade Statistics Database (COMTRADE) (total
exports and imports by 1SIC sector) and the INE (total production by ISIC sector).

Following Peluffo (2010), we defined four industry groups: export-oriented, import-
competing, intra-trade and non-tradable. We characterize an industry as export-oriented
when the export/output ratio averaged over the period 1983-2005 is equal or greater
than 0.20 (20 percent) and the average import/output ratio is lower than 0.20, as import-
competing if the average import/output ratio is equal or greater than 0.20 and the
average export/output ratio is lower than 0.20, as intra-trade when both average ratios
are equal or greater than 0.20, and as non-tradable if both average ratios are lower than
0.20%. In Table 3 we present the number of firms and observations falling into each of

the four classes defined.

Table 3
Firm classification by industry trade orientation
Firms Observations
Industry class Number  Percentage Number  Percentage

Non-tradable 339 18.8 3,128 18.6
Tradable 1,460 81.2 13,673 814
Export-oriented 399 22.2 3,885 23.1
Import-competing 577 32.1 5,341 318
Intra-trade 484 26.9 4,447 26.5

Total 1,799 16,801

Source: Authors' elaboration.

In Table 4 we present the distribution of firms from each industry class by average main
destination market (i.e. combining both firm classification criteria). We observe that
more than 90 percent of firms belonging to non-tradable industries are classified as
domestic-market oriented, while only 50 percent of firms from export-oriented

industries fall into the export-oriented firm class (moreover, 35 percent of firms

% The resulting industry classification is presented in Table A1.4 of the appendix.
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belonging to this industry class have zero exports all sample years). This shows the
relevance of counting with firm-level data on destination markets in order to evaluate

the differential effects that trade policy may have on each firm class.

Table4
Firm classification by industry trade orientation and aver age main destination
mar ket
(In percentages of industry class totals)
Firm class
Domestic- Export-;r(lt(ral;ted
market- -
oot RCOSUR” MERCOSUR-  Tota
Industry class oriented

Non-tradable 92.2 5.7 21 7.8
Tradable 72.1 12.8 15.2 27.9
Export-oriented 49.6 15.9 345 50.4
Import-competing 875 84 4.0 125
Intra-trade 72.0 154 12.6 28.0

Source: Authors' elaboration.

Tariffs

We used a detailed tariff database compiled by the MERCOSUR Secretariat for 1991-
2004. It includes MFN tariffs by eight-digit trade classification (LAIA for 1991-1994
and MERCOSUR for 1995-2004), and a six-digit HS classification common to the
whole period. It aso includes bilateral residua tariffs by item with all three
MERCOSUR partners for 1991-1994, and the (common) intra-zone tariffs between
1995 and 2004. For 1983-1990 and 2005 we used data on MFN tariffs from the LAIA
Secretariat.
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5. Results
5.1 Productivity estimation

The coefficients obtained from the estimation of the production function using the gross
revenue version of the Levinsohn-Petrin methodology are reported in Table A3.1 of the
appendix. We ran this estimation separately for the whole sample and for each firm
class considered™. We also undertook OLS and Olley-Pakes estimations. As expected,
due to the simultaneity bias, in the OLS case the estimated labor and materials
coefficients are in general higher and those of capital somewhat smaller than the ones
obtained from Levinsohn-Petrin and Olley-Pakes™.

To analyze the evolution of manufacturing TFP we computed an aggregate productivity

measure as the output-weighted average of our firm-level productivity estimates:
tfpt = é Sttfpit

where s, isfirmi’s share in total manufacturing output at time t, and tfp, isfirmi’s

productivity at timet.

We also computed aggregate productivity measures by group of manufacturing firms
(domestic-market-oriented,  export-oriented, MERCOSUR-oriented, and extra-
MERCOSUR-oriented):

tfpjt = é Sjttfpijt

where tfp, isthe weighted average productivity of group j at timet, s; isthe share of
firm i’s output in the total production of group j at timet, and tfp;, isthe TFP estimated

for firmi fromgroup j at timet.

2L We first ran the estimation separating domestic-market-oriented firms from export-oriented, then we
separated exporting firms into MERCOSUR-oriented and extraiMERCOSUR-oriented running an
estimation for each firm class.

2 The upward bias in the OLS estimates is what can be expected if labor, materials and productivity
shocks are positively correlated.



22 Manufacturing firms' performance in a trade liberalization process: the case of Uruguay

Taking the differences in (mean) logarithms of TFP as growth rates, we constructed
aggregate productivity indices (base year 1983). Figure 4 presents the evolution of
average manufacturing TFP in the period 1983-2005, showing a slightly increasing path
with some fluctuations.

Figure4
Average manufacturing TFP index 1983-2005 (1983=100)

160

140

120 A
100 | W

80

60 -

40

20 A

0

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005
Levinshon-Petrin estimation
= == =Olley-Pakes estimation

Source: Authors' estimations.

The growth pattern of average manufacturing TFP has resulted from the evolution of
domestic-market-oriented firms  productivity -which remained amost stagnant
(comparing the end of the period with the beginning), though exhibiting several
fluctuations-, and that of export-oriented firms -which experienced a significant growth
since the early 1990s, when the trade openness process was deepened- (see Figure 5).
Within export-oriented firms, the MERCOSUR-oriented group shows a fluctuating
productivity trajectory until the mid-1990s (with strong ups and downs), followed by a
slight increase that reverts from the early 2000s. On the other hand, extra-M ERCOSUR-
oriented firms present a larger increasing trend from the early 1990s, which slows by
the end of the period. As can be seen from figures 4 and 5, the Levinsohn-Petrin and

Olley-Pakes estimates show a similar evolution pattern.
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Figure5
Average TFP index 1983-2005 (1983=100), by manufacturing firm class

A. Domestic-market-oriented firms B. Export-oriented firms
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Note: Firms classified according to their average main destination market.
Source: Authors' estimations.

The annual average TFP growth rates show as well important differencesin productivity
performance among firm classes (see Figure 6). According to our estimates, along the
period 1983-2005 export-oriented firms experienced a considerably higher growth than
firms oriented to the domestic market, which is explained by their performance after
1990. Within export-oriented firms, those classified as extra-MERCOSUR-oriented
present a higher overall average growth rate than the MERCOSUR-oriented ones,
although there are wide differences when considering the pre-MERCOSUR and post-
MERCUSUR periods separately. MERCOSUR-oriented firms show a positive
productivity growth in the first period (with an annual average rate of 1.3 percent),
while after 1990 they experienced a negative annual average variation (-0.4 percent,
although for 1991-2002 the average growth rate is 0.7 percent). On the other hand,
extra-M ERCOSUR-oriented firms present a negative average growth rate in 1983-1990
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(-1.2 percent) and a high positive variation in the post-MERCUSUR period (2.4
percent).

Figure 6
Annual average TFP growth 1983-2005, by manufacturing firm class
(In percentages)
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Note: Firms classified according to their average main destination market.
Source: Authors' estimations.

Figure 7 presents the evolution of average productivity by groups of firms classified
according to the trade orientation of the industry they belong to. While until the early
1990s the non-tradable and tradable industry groups show a rather similar stagnation in
their average productivities (though with some fluctuations), since the mid-1990s it is
possible to distinguish two clearly different growth patterns: firms belonging to tradable
industries show a significant increase in their productivities until 2002, while the
average productivities of firms belonging to non-tradable industries exhibit a somewhat
downward trend until the early 2000s (ending by 2005 with a TFP level that is roughly
the same as that of 1983). The performance of the first group of firms would be
expected, according to what theory suggests, from industries with a more active
participation in foreign markets or more exposed to import competition.

Firms belonging to intra-trade industries experienced a higher annual average TFP

growth in 1983-2005 than those belonging to the other two groups of tradable industries
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(see Figure 8). Nevertheless, when considering the pre-MERCOSUR and post-
MERCOSUR periods separately, we observe important differences among these firm
classes. In the first period firms from intra-trade industries performed markedly better
than the others (particularly compared to firms from import-competing industries),
however, in 1991-2005 their productivity growth was clearly lower (being firms from

import-competing industries the top performers).

Figure7
Average TFP index 1983-2005 (1983=100), by industry class
A. Non-tradablevs. tradableindustries B. Tradableindustry classes
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Source: Authors' (Levinsohn-Petrin) estimates.

Figure8
Annual average TFP growth 1983-2005, by industry class
(In percentages)
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5.2 Trade policy and productivity

5.2.1 MFN tariffs

We carried out firm-level regressions of TFP (estimated using Levinsohn-Petrin) on
firm-specific output and input tariffs and NTB indicators, for the whole sample and for
each of the firm classes considered.”® In tables A3.2 to A3.8 of the appendix we report
the results obtained for the period 1983-2005 from estimating equation (3) including
only MFN tariffs as protection measures (i.e. without considering bilateral residual
tariffs with MERCOSUR partners).

Column 1 of Table A3.2 shows that a reduction in output tariffs has a positive effect on
Uruguayan manufacturing firms productivity: a fall in fina goods tariffs of 10
percentage points increases productivity by around 6 percent. When we include control
variables (export share, import status, firm size and exit dummy) the output tariff
coefficient’s sign and significance are not affected, although its value decreases dightly
(see column 3 of Table A3.2). In contrast, the effect of input tariffsis not significant in
any of the specifications considered. Nevertheless, for input importing firms there
would be a productivity gain from reducing input tariffs, since the coefficient on the
interactive term (IS*MFN input tariff) is negative and significant, showing that a 10
percentage point fall in input tariffs increases these firms productivity by around 3
percent (see columns 2 to 5 of Table A3.2). Regarding the NTB indicators (NTB1 and
NTB2), their inclusion does not affect any of the other variables (coefficients values
experience small changes, while their signs and significance are unaffected), and they
show a negative impact of non-tariff measures on productivity (see columns 4 and 5 of
Table A3.2). The coefficient on NTB1 indicates that firms affected by some NTB

measure are on average around 2 percent less productive than those not affected.

The results reported in tables A3.3 to A3.6 show that the impact of MFN tariffs on
firms productivity differs considerably among firm classes. For the domestic-market-
oriented firms the results on output tariffs are similar to those obtained for the whole

sample, athough when we control for the size and the exit of firms the effect is

3 We dropped from the analysis a small number of firms with outlying TFP levels: 1) whole sample: 6
firms (75 observations), 2) domestic-market-oriented: 4 firms (44 observations), 3) export-oriented: 4
firms (39 observations), 4 MERCOSUR-oriented: 1 firm (1 observation), and 5) extraa MERCOSUR-
oriented: 1 firm (21 observations).
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considerably smaller: afall in tariffs of 10 percentage points increases productivity by
around 3 percent (the statistical significance is also lower, see Table A3.3). On the other
hand, the impact of input tariffs is not significant. The result on the variable NTB1
shows a significant negative effect of non-tariff measures. firms affected by some NTB
are on average around 2 percent less productive than other domestic-market-oriented
firms (see column 4 of Table A3.3).

Except for input importing firms, which enjoyed productivity gains from lower input
tariffs, the group of export-oriented firms does not seem to have experienced
productivity improvements attributable to trade liberalization during the period 1983-
2005 (the coefficients on both output and input tariffs are not significant in any of the
specifications considered) (see Table A3.4). However, we did find a significant negative
effect of NTBs on export-oriented firms, related to the number of products affected by

non-tariff measures (variable NTB2).

Our estimates show important differences across export-oriented firm classes. For
MERCOSUR-oriented firms the impact of final goods tariffs is significant but negative
(a 10 percentage point fall in output tariffs reduces firms productivity by around 9
percent), while input tariffs have a significant positive effect of alittle higher magnitude
(see columns 3 to 5 of Table A3.5). There is also an additional strong effect from input
tariffs for importing firms: the coefficient on the interactive term shows that a fall in
tariffs of 10 percentage points increases these firms productivity by 12 percent. The
positive and significant coefficient on the import status dummy also indicates that
foreign inputs have a positive direct effect on importing firms' productivity. The results
suggest as well a negative impact of NTBs for these firms, reflected in the significant
negative coefficient on the variable NTB2.

On the other hand, for extra-MERCOSUR-oriented firms we found no evidence of an
impact of trade policy on productivity (see Table A3.6). The effect of MFN (output and
input) tariffsis not significant (after controlling for size and exit), and there is not either
an impact from input tariffs for importing firms. Unlike the other firm groups, our

results show no significant effect of NTBs on these firms' productivity.
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When considering the groups of firms classified according to the trade orientation of the
industry they belong to, it is also possible to distinguish different impacts of MFN
tariffs (see tables A3.7 and A3.8 of the appendix). For firms belonging to non-tradable
industries we found a positive effect of reducing output tariffs (a fal in tariffs of 10
percentage points increases productivity by around 5 percent), and a negative impact of
lower input tariffs (a 10 percentage point fall in tariffs reduces these firms' productivity
by around 9 percent). On the other hand, our results show no significant additional
effect from input tariffs for importing firms, as well as no significant impact of non-

tariff measures (see columns 1 to 3 of Table A3.7).

Among firms belonging to tradable industries, output tariffs show a significant
enhancing effect on productivity (a fal in tariffs of 10 percentage points increases
productivity by around 3 percent), while the impact of input tariffs is not significant.
However, the coefficient on the interactive term (IS'MFN input tariff) indicates that
there is a significant positive effect of lower input tariffs for importing firms (a 10
percentage point fall in tariffs increases these firms' productivity by around 3 percent).
The results on the NTB indicators show no significant impact of non-tariff measures
(see columns 4 to 6 of Table A3.7).

Within tradable industries, the impact of MFN tariffs and non-tariff measures differs
considerably across industry classes (see Table A3.8). The results on output tariffs show
a significant negative effect for firms belonging to export-oriented industries, and a
significant positive effect for those belonging to import-competing industries. On the
other hand, the impact of reducing input tariffs is significant and positive for both
groups of firms. In the case of firms belonging to export-oriented industries, we also
found evidence of an additional positive impact of lower input tariffs for importing
firms, and a significant negative effect of NTBs. On the contrary, firms from intra-trade
industries show no significant impact of tariff or non-tariff measures on their

productivity.

When comparing the results obtained for export-oriented firms with those of firms
belonging to export-oriented industries we find important differences, explained by the
different composition of these groups (see section 4). While for export-oriented firms

the impact of MFN tariffs is not significant, the group of firms from export-oriented



29 Manufacturing firms' performance in a trade liberalization process: the case of Uruguay

industries -which includes many non-exporting firms- shows a significant effect of both
output and input tariffs. On the other hand, the positive impact of lower input tariffs for

importing firmsis significantly higher for the first group.

5.2.2 MFN and preferential tariffs

In tables A3.11 to A3.14 of the appendix we present the results obtained when adding
into equation (3) output and input bilateral residua tariffs with Brazil (the sample
period is now 1991-2004, due to restrictions in data availability)®*.

In order to assess whether changing the sample period affects coefficients' sign, value
or significance, we ran initially the same regressions reported in tables A3.2 to A3.8
(i.e. considering only MFN tariffs) for the period 1991-2004. The results obtained (not
reported in detail) show several changes compared to those analyzed in the previous
section (see tables A3.9 and A3.10 of the appendix):
the effect of MFN output tariffs remains significant only for the whole sample and
(not robustly) for firms from non-tradable and import-competing industries, and
becomes significant for extraa MERCOSUR-oriented firms (at the 1 percent level,
with a coefficient value of around -1.0)
the impact of MFN input tariffs remains significant only for firms belonging to
import-competing industries
the additional effect of input tariffs for importing firms (captured by the interactive
term I1S*"MFN input tariff) only remains significant for firms belonging to tradable
industries, and becomes significant for domestic-market-oriented firms (at the 5
percent level, with a coefficient value of around -0.4)
the impact of NTBs becomes insignificant for the whole sample, domestic-market-
oriented firms and MERCOSUR-oriented firms, remains significant for export-
oriented firms and firms from export-oriented industries, and becomes significant
for extra-MERCOSUR-oriented firms (NTB2, significant at the 5 percent level, with
a coefficient value of -0.05), firms from non-tradable industries (NTB1, significant
at the 10 percent level, with a coefficient value of -0.03), firms from tradable

24 Bilateral residual tariff data are only available for 1991-2004. Since Uruguay's bilateral tariffs with
Argentinaand with Brazil were highly correlated during this period (see Table 1), we considered only one
of them in our regressions.
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industries (NTB2, significant at the 10 percent level, with a coefficient value of
around -0.02), and firms belonging to import-competing industries (NTB2,
significant at the 1 percent level, with a coefficient value of around -0.03).

The inclusion of bilateral tariffs in our regressions does not affect in general the sign or
significance of other trade policy variables, except for the changes summarized in tables
A3.9 and A3.10. Regarding bilateral tariffs themselves, our estimates indicate that a
reduction in output bilateral tariffs has an enhancing productivity effect for export-
oriented firms, extraaMERCOSUR-oriented firms, and firms belonging to intra-trade
industries; in all other cases the impact of these tariffs is not significant (see tables
A3.11 to A3.14). On the other hand, the effect of lower bilateral input tariffsis positive
and significant for the whole sample, firms oriented to the domestic market, firms
belonging to tradable industries, and those from intra-trade industries. For firms
belonging to non-tradable industries the impact of reducing bilateral input tariffs is
negative. We also found evidence of a positive effect of lower bilateral input tariffs for
importing firms in the case of the whole sample and export-oriented firms (captured by

the interactive term | S*Bilateral input tariff).

Again, we observe differences between the results obtained for export-oriented firms
and for firms belonging to export-oriented industries. In this case, firms from export-
oriented industries show no significant impact of bilateral tariffs on their productivity,
while for export-oriented firms we found a significant positive effect of output tariffs

and, for importing firms, also input tariffs.

5.2.3 Endogeneity of trade policy

An important issue in the empirical analysis of the impact of trade policy on firms
productivity is the potential endogeneity of policy measures, since low-productivity
firmg/industries may lobby for protection. In the case of Uruguay, although the
signature of international treaties in the 1990s (MERCOSUR and World Trade
Organization) significantly curtailed the government’s ability to provide discretionary
protection to particular sectors, at least in the form of output tariffs, before 1991 firms

may have influenced protection levels.
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To address this potential problem, we instrumented for our tariff and non-tariff
indicators using their lagged values. In tables A2.15 and A2.16 of the appendix we
present the results obtained, for firms classified according to their average main
destination market, when considering each policy variable lagged three periods

(although we experimented with three to five lags).

Regarding MFN tariffs, our estimates for the whole sample and for export-oriented
firms show no difference, in terms of coefficients' sign and significance, with those
analyzed in section 5.2.1 (see Table A2.15). For domestic-market-oriented firms the
impact of output tariffsis no longer significant (except when the variable is lagged five
periods), while the effect of input tariffs remains insignificant in al specifications. On
the other hand, the coefficient on the interactive term becomes significant, showing a
positive impact of input tariffs on importing firms. In the case of MERCOSUR-
oriented-firms, the (negative) effect of lower output tariffs is no longer significant,
while the impact of input tariffs remains significant (at least for importing firms).
Finally, for extra-MERCOSUR-oriented firms the only change observed is that of
output tariffs, which show a significant positive effect on these firms' productivity in all
the specifications considered.

The results on NTBs show wider changes. While for the whole sample, domestic-
market-oriented firms and MERCOSUR-oriented firms the impact of non-tariff
measures becomes not significant (regardless of the number of lags considered), for
export-oriented and extra-MERCOSUR-oriented firms it turns into positive. However,
these results should be interpreted with caution, since they are sensitive to changes in

the sample composition.

Although the endogeneity of trade policy could be an issue in the case of some firm
classes, and should be further investigated, our estimates point to an impact of policy
changes on firms' productivity. In most cases, trade liberalization has had an enhancing
productivity effect, although the instrument differs across firm classes. Even tough, in
some cases, the gains from lower tariffs seem to have been enjoyed only by input
importing firms, these represent an important proportion of our sample, particularly in
the case of export-oriented firms (74 percent, 84 percent for MERCOSUR-oriented and
66 percent for extra-M ERCOSUR-oriented, although many are not regular importers).
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5.3 Survival analysis

The last step in our evaluation of the impact of trade policy on firms' performance is the
analysis of the reallocation effect of policy changes. The results obtained from the
estimation of the duration model 2 (logistic model) are presented in tables A3.17 to
A3.20 of the appendix.

Our estimates show that the risk of exit decreases with firm age (except in the case of
MERCOSUR-oriented firms, extra-M ERCOSUR-oriented firms and firms from import-
competing industries, for which the effect is not statistically significant). On the other
hand, hazard rates are negatively associated with firm size (larger firms are more likely

to survive). These results are in line with other empirical studies on firms' survival.

The other firm characteristics considered are positively associated with survival
probabilities (negatively associated with hazard rates), as it would be expected. Firms
with larger capital-labor ratios and those with relatively skilled workers are more likely
to survive (although the impact is not significant for all firm classes). For some groups
of firmswe also find evidence of a negative association between risk of exit and number
of products made by the firm (the hazard rate is lower for multi-product firms). On the
other hand, the results on the export status of the firm show, for some groups, a
significant positive effect of export activity on survival times (exporting firms are less
likely to exit than non-exporters). We observe as well a positive association between

productivity and survival probabilities, significant for all firm classes.

Regarding trade policy variables, the results obtained show no significant impact of
MFEN tariffs on firms' exit, except in the case of extraaMERCOSUR-oriented firms. For
this group we find evidence of a positive effect of lower input tariffs on survival
probabilities (i.e. lower tariffs reduce the risk of exit). In contrast, our estimates indicate
a significant positive association between non-tariff protection and survival times,
except for extraAMERCOSUR-oriented firms and firms belonging to export-oriented
industries. Our findings suggest that, for most firm classes, the reallocation effect of
tariffs would have operated indirectly via firms productivity, while non-tariff

protection would have had a direct impact on survival probabilities.
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The results obtained with the proportional hazard model (model 1) do not differ
significantly from those of model 2. Particularly, our findings about the impact of trade

policy on firms' survival are the same with both models.
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6. Concluding remarks

We evaluated the impact of trade liberalization and regional integration on the
performance of Uruguayan manufacturing firms in the period 1983-2005, analyzing
how firms have responded to the trade policy changes implemented in Uruguay since
the 1970s. In order to assess whether thisimpact differs across firms with different trade
orientation, we classified firms according to their average main destination market and

the trade orientation of the industry they belong to.

Based on detailed firm-level data, we have been able to distinguish firms oriented to the
domestic market from those export-oriented and, within this last group, those whose
average main destination region was MERCOSUR from those mainly oriented to extra-
MERCOSUR markets. Additionally, using sector-level trade and production data we
classified firms into industry classes (non-tradable, export-oriented, import-competing,

and intra-trade).

Our estimates show wide differences in productivity performance among firm groups.
Export-oriented firms experienced a considerably higher average TFP growth along the
period 1983-2005 than firms oriented to the domestic market (and those little exposed to
foreign competition), particularly since the 1990s when the trade liberalization process
was deepened. Within export-oriented firms, those classified as extraaMERCOSUR-
oriented present a higher overall average growth than the MERCOSUR-oriented ones,
although we find important differences when considering the pre-MERCOSUR and
post-MERCUSUR periods separately. Particularly, MERCOSUR-oriented firms exhibit
a poorer average performance along the second period, even though until 2002 they

present an increasing TFP trajectory.

The impact of trade policy on productivity also differs considerably among firm classes.
The results for the period 1983-2005 suggest a significant positive effect of lowering
MFN output tariffs on domestic-market-oriented firms. In contrast, firms oriented to
MERCOSUR show a negative impact of these tariffs, while the effect is not statistically
significant for extraaMERCOSUR-oriented firms. On the other hand, the impact of
input protection is only significant for MERCOSUR-oriented firms, which show a
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productivity enhancing effect of lower input tariff. The evidence on non-tariff protection

indicates a significant negative impact, except for extras-M ERCOSUR-oriented firms.

According to our estimates for the period 1991-2004, bilateral output tariffs vis-a-vis
the MERCOSUR partners would not have had a statistically significant effect on firms
productivity, except in the case of extraaMERCOSUR-oriented firms (which show a
positive impact of tariff reductions). On the other hand, lower bilatera input tariffs
would have had an enhancing effect on the productivity of domestic-market-oriented
firms. In contrast, firms oriented to MERCOSUR do not seem to have experienced any

productivity effect attributable to trade policy during this period.

Finally, the analysis of firm survival shows more regularities across firm classes. On
one hand, our findings indicate that productivity reduces the risk of exit (more
productive firms have lower hazard rates). This reveals the existence of an underlying
selection process by which inefficient (low-productivity) firms exit the market. We also
found that, for most firm classes, the effect of tariffs on survival probabilities is not
statistically significant, while non-tariff protection has a significant positive impact on
firms survival. In both cases the exception are extraaMERCOSUR-oriented firms,
which show a significant negative association between lower input tariffs and the risk of

exit, and no significant effect of NTBs.

Traditionally, the impact of trade openness and regional integration on the Uruguayan
economy had been assessed by means of macro-level analyses. This study adds to the
more recent literature on microeconomic approaches, with some data and
methodological contributions. The use of a complete firm-level database allowed us to
analyze firms' performance based on detailed data on their destination markets, as well
as firm-specific tariff and non-tariff protection measures. The differences observed in
the impact of trade policy across firm classes (both within and between classification
criteria) show the relevance of counting with this type of data in order to evaluate the

differential effectsthat policy changes may have on each firm class.

Another important contribution of this study is related to the methods used to analyze
the determinants of firm survival, which present several improvements with respect to

traditional econometric techniques (particularly, their appropriateness for dealing with
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the right-censoring and unobserved heterogeneity problems), and had not been applied
before in Uruguay to this type of study.

Our findings contribute to better understand the determinants of Uruguayan
manufacturing firms' performance in the face of the trade policy changes implemented
in the country along the last three decades. However, some issues remain for future
research. Further investigation is required on the differences in productivity
performance and trade policy impacts among firm classes (particularly, between
MERCOSUR-oriented and extra-MERCOSUR oriented firms), exploiting the richness
of our firm-level database. On this respect, it would be important to incorporate pre-
1991 bilateral tariffs with Argentina and/or Brazil in order to evaluate the impact of
these tariffs along the whole period 1983-2005 (since our data show that most firms that
exported to MERCOSUR countries along this period started to export to this region
before the trade bloc was established in 1991). On the other hand, the potential
endogeneity of trade policy should be further investigated, as our estimates suggest that
this could be an issue in the case of some firm classes. Additionally, it would be
important to evaluate separately the impact of the exchange rate policy, taking into

account itsimplications in terms of protection levels and competitiveness.
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Appendix

A1l. Manufacturing data panel

The manufacturing data used to construct our firm-level panel were obtained from the
following surveys conducted by the INE: the Encuesta Industrial Trimestral (EIT,
Quarterly Manufacturing Survey) and the Encuesta Industrial Anual (EIA, Annual
Manufacturing Survey) for 1983-1987, the |11 Economic Census (1988), the EIAs 1989-
1996 (that differ from the EIAs 1983-1987), the IV Economic Census (1997), and the
Encuesta de Actividad Econdmica (EAE, Economic Activity Survey) for 1998-2005%.

The main methodological changes introduced in the manufacturing surveys along the
period 1983-2005 are related with the sampling unit and the valuation criteria. Between
1983 and 1987 the sampling unit was the plant (named establishment): those firms with
more than one plant (belonging to the same I1SIC sector or to different sectors) had more
than one record in the survey annual dataset (one for each plant). In 1988-1996 the
sampling unit was the Unidad de Clase de Actividad (UCA), which comprised all the
firm’'s plants belonging to the same ISIC sector: a firm with two or more activities had
two or more UCAs and a corresponding number of records in each annual dataset.
Finally, in 1997-2005 the data were recorded globally at the firm level, not being
possible to discriminate the different firm’s activities (which might include not only
manufacturing, asin 1983-1996, but also commerce and services). The construction of a
homogeneous firm-level panel for the whole 1983-2005 period required the split of data
from 1997-2005, in order to separate manufacturing from the other firm’s activities, and
the aggregation of the 1983-1996 data by firm®®. With regards to valuation, the data
from 1983-1996 were valuated including the value added tax (VAT) while the 1997-
2005 data did not; the criterion applied to obtain a consistent panel was subtracting this
tax from the 1983-1996 data

% Data collection was affected by the economic crisis of 2002 and the INE was able to obtain the 2002
data only in 2004, along with the 2003 survey. Records for 2002 are sometimes incomplete and only
aggregate variables are available at the firm level. In order to obtain disaggregate data we used the 2003
variables' structure.

% The firm-level data from 1997-2005 were initially split into UCAs following a set of criteria suggested
by the INE. Then the data from the manufacturing UCAs were aggregated by firm.
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The different surveys capture formal firms with five or more employees. In the period
1983-1996 all manufacturing firms with 100 or more employees were surveyed, while
for the group of firms with a number of employees between 5 and 99 a probabilistic
sample was drawn. In 1997-2005 the firms compulsorily included in the sample were
those with 50 or more employees, and the firms subject to random sampling were those
with 5 to 49 employees. The INE periodically revises the sample coverage and includes
new firms, when it is required, though these are not necessarily newborn firms. In
general, once afirm enters into the survey it is followed until its death; therefore, when

we have no more data for a particular firm, thisisinterpreted as afirm closure (exit).

Firm-level capital stock series

The surveys capital stock information, corresponding to the assets book values
reported by the firms, is only available for 1988, 1990 and 1997-2005. To construct a
firm-level capital stock series for the whole 1983-2005 period we used the perpetual
inventory method (PIM), which estimates capital stock by accumulating past purchases
of assets over their servicelives.

For each firm i, the constant price stock of asset j (buildings and structures, machinery
and equipment, or other assets) at timet is given by:

Ky =Ky (- d o+ & (/P d ) fortst, (A1)

S=ty+1

K o=, i 2 (I”S/IPJS) fort<t (A2)
ijt (1_ dj jto—t s:t+1(1' dj js—t 0

where K,

is the initial stock of asset j for firm i (at constant prices), d; is the asset-

specific depreciation rate, ljjs is the current price investment of firmi in asset j at time s

(gross capital formation computed from survey data), 1P, is the asset-specific deflator,

and t, denotes theiinitial stock’s year.’

" The depreciation rate applied to each type of asset, based on Oulton and Srinivasan (2003), was:
buildings and structures 2.5 percent, machinery and equipment 12.5 percent, and other assets 12.5
percent.
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For each asset type j, we took as initial stock the asset’s book value of the first year
available for the firm, and applied the equation (A1) forward in time and the equation
(A?2) backward (when necessary) to obtain the firm’'s asset stock series. For those firms
with no data on assets stocks we considered as starting point the first non-zero

investment available, taking it forward.

TableAll
Manufacturing data panel 1983-2005
Number of firms, entries and exits by year

Number of

Year . Entries Exits
firms
1983 491
1984 492 12 0
1985 482 9 3
1986 485 2 5
1987 462 0 7
1988 1,031 542 10
1989 695 0 82
1990 669 0 22
1991 675 7 32
1992 677 14 43
1993 645 5 36
1994 621 2 31
1995 610 3 28
1996 575 2 38
1997 1,204 503 43
1998 897 68 218
1999 876 3 18
2000 823 7 57
2001 872 43 68
2002 892 72 137
2003 891 6 7
2004 875 8 28
2005 861 0 25
Total 16,801 1,308 938
Average
1983-1987 482 6 4
1988-1996 689 64 36
1997-2005 910 79 67
1983-2005 730 59 43

Source: Authors' elaboration.
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Table Al1.2

M anufacturing data panel 1983-2005

Descriptive statistics by firms' trade orientation

Tradeorientation Gross  Value . .
output added Labor Capital Materials

Whole sample Mean 16.47 15.51 3.75 13.82 15.29
Std dev. 1.77 1.83 1.30 242 1.96

Median 16.49 15.57 3.76 13.95 15.31

Domestic-market-oriented Mean 16.13 15.26 3.49 13.35 14.87
Std dev. 1.69 1.83 1.19 2.34 1.79

Median 16.18 15.32 3.53 13.44 14.93

All 17.34 16.16 4.39 15.00 16.36 16.31

1.66 1.69 1.33 2.22 1.98 1.96

17.41 16.22 4.44 15.03 16.41 16.35

MERCOSUR-oriented 17.30 16.27 4.27 15.18 16.25 16.22
(';’i(ep;; 160 164 125 219 185 1.81

17.36 16.27 4.29 15.01 16.27 16.24

Extra-MERCOSUR-oriented 17.51 16.16 4.64 14.97 16.62 16.56

1.67 1.69 1.36 2.17 2.03 2.01

17.60 16.28 4.74 15.17 16.73 16.68

Notes: i) All variables are in logarithms. ii) Capital corresponds to the stock of machinery and equipment.

Source: Authors' calculations

TableA1l3
Evolution of firms main destination markets
Per centage of firmsfalling into each trade orientation class

Initial main destination mar ket

Domestic- Extra-
market- ~ MERCOSUR- b cosUR-
. . . oriented )
Aver age main destination market ~ oriented oriented
Domestic-market-oriented 98.7 0.7 0.5
MERCOSUR-oriented 46.0 435 10.5
ExtraaMERCOSUR-oriented 19.8 45 75.7
Final main destination market
Domestic- Extra-
market- ~ MERCOSUR- -0 cosUR-
. . . oriented )
Aver age main destination market ~ oriented oriented
Domestic-market-oriented 97.6 13 11
MERCOSUR-oriented 35.8 50.2 13.9
Extraa MERCOSUR-oriented 18.8 41 77.1
Final main destination market
Domestic- Extra-
market- ~ MERCOSUR- b cosUR-
. . N : oriented )

Initial main destination mar ket oriented oriented
Domestic-market-oriented 91.8 4.3 4.0
MERCOSUR-oriented 411 439 15.0
Extraa MERCOSUR-oriented 19.5 8.9 71.6

Source: Authors' elaboration.
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TableAl4
4-digit ISIC3industry trade orientation

Sector Trade orientation Sector Trade orientation
1511 Export-oriented 2320 I mport-competing
1512 Export-oriented 2330 I mport-competing
1513 Import-competing 2411 Intra-trade
1514 Import-competing 2412 I mport-competing
1520 Export-oriented 2413 Intra-trade
1531 Export-oriented 2421 Intra-trade
1532 Export-oriented 2422 Non-tradable
1533 Import-competing 2423 I mport-competing
1534 Export-oriented 2424 I mport-competing
1541 Non-tradable 2429 I mport-competing
1542 Import-competing 2430 Export-oriented
1543 Import-competing 2511 Intra-trade
1544 Non-tradable 2519 Intra-trade
1549 Non-tradable 2520 I mport-competing
1551 Import-competing 2610 Intra-trade
1552 Non-tradable 2691 Non-tradable
1553 Export-oriented 2692 Intra-trade
1554 Non-tradable 2694 Non-tradable
1600 Non-tradable 2695 Non-tradable
1711 Intra-trade 2699 Intra-trade
1712 Export-oriented 2700 Intra-trade
1713 Export-oriented 2811 I mport-competing
1720 Intra-trade 2812 I mport-competing
1730 Intra-trade 2890 I mport-competing
1810 Export-oriented 2910 Intra-trade
1820 Intra-trade 2920 Intra-trade
1911 Export-oriented 2930 I mport-competing
1912 Intra-trade 3000 Intra-trade
1920 Intra-trade 3100 I mport-competing
2010 Import-competing 3200 Intra-trade
2021 Import-competing 3300 Intra-trade
2029 Import-competing 3400 Intra-trade
2101 Intra-trade 3510 Export-oriented
2102 I mport-competing 3530 Intra-trade
2109 Import-competing 3590 I mport-competing
2211 Non-tradable 3610 Intra-trade
2212 Non-tradable 3691 Intra-trade
2230 Non-tradable 3699 I mport-competing
2310 Import-competing 3700 Non-tradable

Note: Industries were classified according to export/output and import/output ratios averaged

over the period 1983-2005.

Source: Authors elaboration based on data from COMTRADE (trade data) and the INE (total

output).
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Table A15
Uruguay: MFN tariff 1983-2005
Year Average Minimum Maximum M edian Number  Variation
tariff rate tariffrate tariff rate of items  coefficient
1983 30.8 10.0 55.0 20.0 7,655 61.1
1984 30.8 10.0 55.0 20.0 7,655 61.1
1985 35.8 5.0 60.0 25.0 7,669 52.7
1986 29.2 5.0 50.0 20.0 7,665 57.6
1987 27.0 5.0 45.0 20.0 7,680 53.3
1988 27.0 5.0 45.0 20.0 7,681 53.3
1989 24.1 5.0 40.0 20.0 7,694 47.8
1990 27.7 15.0 40.0 25.0 7,720 34.9
1991 21.4 0.0 30.0 20.0 6,522 37.1
1992 18.0 0.0 24.0 17.0 6,522 310
1993 18.0 0.0 24.0 17.0 6,522 310
1994 144 0.0 20.0 15.0 6,522 38.7
1995 9.5 0.0 45.0 10.0 9,099 79.8
1996 9.5 0.0 30.0 10.0 9,112 77.4
1997 9.5 0.0 27.0 10.0 9,306 73.4
1998 11.8 0.0 24.0 13.0 9,346 61.9
1999 11.9 0.0 23.0 13.0 9,376 59.5
2000 121 0.0 23.0 13.0 9,391 57.4
2001 11.9 0.0 55.0 125 9,414 56.4
2002 111 0.0 55.0 115 9,622 59.0
2003 111 0.0 55.0 115 9,622 59.0
2004 9.1 0.0 55.0 10.0 9,752 77.1
2005 9.0 0.0 55.0 10.0 9,748 77.6

Note: Variation coefficient = (standard deviation/mean)* 100
Source: Authors' calculations based on LAIA Secretariat and MERCOSUR Secretariat data.
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A2. Revealed protection index

The revealed protection index, used to identify the products potentially subject to some
NTB measure, was computed using product-level production and trade data from the
INE and the COMTRADE database, respectively. Due to restrictions in data
availability, the index could only be calculated for the period 1990-2005 (except 2002).

Following Duran and Ferreira-Coimbra (2010), we considered four conditions:

xit
Zy

Xt
Zt

2) Marginal imports (i), non-competitive domestic production and competitive regional

1) Marginal exports: <a,

production (ii to v):

M
Zit < bt

M,
ZI

i)

>1  forsomecountry k

] X-kR
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A product satisfies condition 2 if:
(i), (iii) and (v) hold; or
(i), (iv) and (v) hold; or
(i), (iii) and (v) hold; or
(ii), (iv) and (v) hold

3) Tradable product: MY >q,

4) Sgnificant domestic production: Z, >f,

where:

Xit Uruguay’s exports of product i at timet

Xt Uruguay’s total exports at timet

X world exports of product i at timet

X% world total exports at time't

XR, country k's exports to the region of product i at time t (with
k = Argentina, Bolivia, Brazil, Chile, Paraguay)®

X4 country K’ stotal exports of product i at timet

Mit Uruguay’s imports of product i at timet

M Uruguay’ s total imports at time t

MW, world imports of product i at timet

Mm%, world total imports at time t

Zit Uruguay’ s production of product i at time't

Z; Uruguay’s total production at time t

RCDj revealed comparative disadvantage of Uruguay in product i at timet

RCAY revealed comparative advantage of country k in product i at timet (with
k = Argentina, Bolivia, Brazil, Chile, Paraguay)

ag, by, g, qi, T+ threshold levels defined by means of frequency distribution analyses (see

Table A2.1).

%8 Region includes Argentina, Bolivia, Brazil, Chile and Paraguay.
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Based on the indicators defined above, we constructed our revealed protection index
(RPI;;) as adummy variable that takes the value one if product i satisfies conditions 1 to
4 at timet.

Table A2.1
Threshold valuesfor revealed protection indicators

f

Year a b g (millionsof  (thousands of
dollars) dollars)
1990 0.5 0.6 0.8 100-200 500-700
1991 0.6 0.6 0.8 100-200 500-700
1992 0.6 0.6 0.8 100-200 500-700
1993 0.5 0.6 0.8 100-200 500-700
1994 0.5 0.6 0.8 100-200 500-700
1995 0.5 0.6 0.8 100-200 500-700
1996 0.4 0.6 0.8 100-200 500-700
1997 0.1 0.6 0.9 100-200 500-750
1998 0.7 0.6 0.9 100-200 500-750
1999 0.7 0.6 0.9 100-200 500-750
2000 0.5 0.6 0.9 100-200 500-750
2001 0.5 0.6 0.9 100-200 250-500
2003 0.3 0.6 0.9 100-200 500-750
2004 0.3 0.6 0.9 100-200 500-750
2005 0.2 0.6 0.9 100-200 500-750

Source: Authors' elaboration.
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A3. Estimation results

Table A3.1
Estimates of production functions 1983-2005
. Exporters
Whole Domestic- Extra-
market- MERCOSUR-
sample oriented All oriented MER_COSUR-

oriented

Levinsohn-Petrin Labor 0.391*** 0.489* ** 0.225*** 0.287*** 0.202* **
(0.0156) (0.0178) (0.0231) (0.0206) (0.0280)

Capita 0.0700** 0.100** 0.120* ** 0.100* 0.130**

(0.0327) (0.0503) (0.0393) (0.0567) (0.0663)

Materias 0.580* ** 0.420* ** 0.600* ** 0.610*** 0.600* **

(0.0532) (0.1350) (0.0617) (0.0785) (0.1040)

Observations 16,404 11,731 4,654 2,241 2,227

Ordinary Least Squares  Labor 0.428*** 0.482* ** 0.324*** 0.383*** 0.279***
(OLS) (0.0166) (0.0185) (0.0304) (0.0333) (0.0502)
Capita 0.0646* ** 0.0631*** 0.0636*** 0.0599*** 0.0547***

(0.0059) (0.0065) (0.0112) (0.0134) (0.0162)

Materias 0.556* ** 0.530*** 0.588* ** 0.586* ** 0.601***

(0.0136) (0.0147) (0.0285) (0.0308) (0.0483)

Observations 16,404 11,731 4,654 2,241 2,227

Olley-Pakes Labor 0.365*** 0.487*** 0.216*** 0.264* ** 0.195***
(0.0205) (0.0226) (0.0306) (0.0247) (0.0384)

Capita 0.125*** 0.0732x** 0.0828* 0.121*** 0.112***

(0.0300) (0.0250) (0.0454) (0.0410) (0.0428)

Materials 0.540*** 0.521*** 0.575*** 0.555*** 0.594* **

(0.0154) (0.0171) (0.0243) (0.0334) (0.0365)

Observations 9,264 6,137 3,113 1,559 1,474

Notes: i) Dependent variable is gross output. All variables are in logarithms. ii) Capital corresponds to the stock of machinery and equipment. iii) Levinsohn-Petrin and Olley-Pakes: standard
errors in parentheses, OLS: robust standard errors in parentheses; *** significant at 1 %, ** significant at 5%, * significant at 10%.

Source: Authors' estimations.
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Table A3.2
Fixed effects firm-level regressions on firm-specific MFN tariffs 1983-2005
Whole sample

©) @ (©) @) ©)
MFN output tariff -0.566*** -0.572%** -0.561*** -0.545*** -0.549* **
(0.160) (0.160) (0.134) (0.134) (0.134)
MFN input tariff -0.107 -0.016 0.007 -0.033 -0.039
(0.197) (0.197) (0.175) (0.177) (0.177)
Export share -0.026 -0.271*** -0.275%** -0.276***
(0.033) (0.033) (0.033) (0.033)
IS 0.0696* ** -0.003 -0.003 -0.002
(0.018) (0.017) (0.017) (0.017)
IS*MFN input tariff -0.366* * * -0.323*** -0.322x** -0.325***
(0.093) (0.082) (0.082) (0.082)
Size (log real sales) 0.285*** 0.285*** 0.285***
(0.009) (0.009) (0.009)
Value added/gross output 0.0298** * 0.0290* ** 0.0290***
(0.008) (0.009) (0.009)
Exit 0.0935*** 0.0956* ** 0.0954***
(0.014) (0.014) (0.014)
NTB1 -0.0195*
(0.0112)
(log) NTB2 -0.0187**
(0.008)
Time dummies yes yes yes yes yes
Sector dummies yes yes yes yes yes
Observations 16,113 15,867 15,867 15,821 15,821

Notes: i) Dependent variable is log TPF. ii) IS=1 for input importing firms. iii) Exit=1 if firm exitsin t+1. iv) Robust
standard errorsin parentheses; *** significant at 1%, ** significant at 5%, * significant at 10%.
Source: Authors' estimations.

Table A3.3
Fixed effects firm-level regressions on firm-specific MFN tariffs 1983-2005
Domestic-market-oriented firms

(@) (2 (©) 4 ®)
MFN output tariff 0.647***  -0.670%**  -0.344** -0.310** -0.310**
(0.187) (0.187) (0.139) (0.139) (0.139)
MFN input tariff -0.404* -0.378 -0.209 -0.291 -0.279
(0.232) (0.232) (0.185) (0.187) (0.187)
Export share -0.0882  -0.302**  -0.203***  -0.206***
(0.076) (0.075) (0.075) (0.075)
IS 0.0786*** -0.0282 -0.0284 -0.0283
(0.021) (0.018) (0.018) (0.018)
IS*MFN input tariff -0.264** -0.139 -0.125 -0.127
(0.112) (0.089) (0.090) (0.090)
Size (log real sales) 0.385***  (0.385%**  (0.385***
(0.010) (0.011) (0.011)
Value added/gross output 0.0226***  00213***  0.0213***
(0.005) (0.005) (0.005)
Exit 0.0933***  0.0034***  0.0936***

(0.015) (0.015) (0.015)
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Table A3.3 (continued)
©) &) (©) @) ©)
NTB1 -0.0224**
(0.012)
(log) NTB2 -0.0115
(0.009)
Time dummies yes yes yes yes yes
Sector dummies yes yes yes yes yes
Observations 11,530 11,339 11,339 11,308 11,308

Notes: i) Dependent variable is log TPF. ii) IS=1 for input importing firms. iii) Exit=1 if firm exitsin t+1. iv) Robust
standard errorsin parentheses; *** significant at 1%, ** significant at 5%, * significant at 10%.

Source: Authors’ estimations.

Table A3.4

Fixed effects firm-level regressionson firm-specific MFN tariffs 1983-2005
Export-oriented firms

@ &) (©) 4 ©)
MFN output tariff 0.258 0.401 -0.0716 -0.0601 -0.049
(0.282) (0.274) (0.205) (0.205) (0.206)
MFEN input tariff 0.189 0.314 0.100 0.104 0.112
(0.344) (0.336) (0.274) (0.275) (0.274)
Export share 0.0597* -0.129*** -0.129*** -0.133***
(0.031) (0.032) (0.032) (0.032)
IS 0.152*** 0.0783*** 0.0781*** 0.0792***
(0.035) (0.029) (0.029) (0.029)
IS*MFN input tariff -0.771*** -0.741*** -0.743*** -0.746* **
(0.169) (0.149) (0.149) (0.150)
Size (log real sales) 0.247%** 0.248*** 0.249***
(0.017) (0.017) (0.017)
Value added/gross output 0.333** 0.333** 0.332**
(0.140) (0.139) (0.139)
Exit 0.0627*** 0.0636* ** 0.0638***
(0.024) (0.024) (0.024)
NTB1 -0.00549
(0.017)
(log) NTB2 -0.0350**
(0.015)
Time dummies yes yes yes yes yes
Sector dummies yes yes yes yes yes
Observations 4,575 4,520 4,520 4,505 4,505

Notes: i) Dependent variableis log TPF. ii) IS=1 for input importing firms. iii) Exit=1 if firm exitsin t+1. iv) Robust
standard errorsin parentheses; *** significant at 1%, ** significant at 5%, * significant at 10%.

Source: Authors' estimations.
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Table A3.5
Fixed effects firm-level regressions on firm-specific MFN tariffs 1985-2005
MERCOSUR-oriented firms

©) 2 (©) @) ©)
MFN output tariff 1.366*** 1.740*** 0.909** 0.927** 0.930***
(0.444) (0.428) (0.359) (0.360) (0.360)
MFN input tariff -1.121* -0.815 -1.083** -1.075** -1.053**
(0.625) (0.590) (0.518) (0.516) (0.516)
Export share 0.0718 -0.0660* -0.0634* -0.0685*
(0.044) (0.038) (0.038) (0.038)
IS 0.243*** 0.180*** 0.179*** 0.178***
(0.052) (0.046) (0.046) (0.046)
IS*MFN input tariff -1.083*** -1.199*** -1.201*** -1.197***
(0.290) (0.248) (0.246) (0.247)
Size (log real sales) 0.197*** 0.198*** 0.201***
(0.014) (0.014) (0.014)
Value added/gross output 0.240*** 0.240*** 0.239***
(0.083) (0.082) (0.082)
Exit 0.0217 0.0226 0.0231
(0.038) (0.038) (0.038)
NTB1 -0.00499
(0.024)
(log) NTB2 -0.0382**
(0.019)
Time dummies yes yes yes yes yes
Sector dummies yes yes yes yes yes
Observations 2,240 2,224 2,224 2,211 2,211

Notes: i) Dependent variable is log TPF. ii) IS=1 for input importing firms. iii) Exit=1 if firm exitsin t+1. iv) Robust
standard errorsin parentheses; *** significant at 1%, ** significant at 5%, * significant at 10%.
Source: Authors' estimations.

Table A3.6
Fixed effectsfirm-level regressionson firm-specific MFN tariffs 1985-2005
Extra-M ERCOSUR-oriented firms

©) (&) (©) @) ©)

MFN output tariff -0.523 -0.516 -0.183 -0.181 -0.169
(0.387) (0.376) (0.219) (0.219) (0.222)
MFN input tariff 1.296*** 1.456* ** 0.325 0.325 0.328
(0.475) (0.458) (0.303) (0.304) (0.304)

Export share 0.0549 -0.103*** -0.105*** -0.106***
(0.047) (0.037) (0.037) (0.037)

IS 0.0651 -0.0223 -0.0222 -0.0203
(0.047) (0.030) (0.030) (0.030)
IS*MFN input tariff -0.570*** -0.204 -0.205 -0.211
(0.215) (0.131 (0.131) (0.130)

Size (log real sales) 0.225%** 0.225*** 0.225***
(0.023) (0.023) (0.023)

Value added/gross output 0.961*** 0.961*** 0.962***
(0.058) (0.058) (0.058)
Exit 0.0391 0.039 0.0396

(0.026) (0.027) (0.026)
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Table A3.6 (continued)

©) &) (©) @) ©)
NTB1 0.00372
(0.019)
(log) NTB2 -0.0199
(0.018)
Time dummies yes yes yes yes yes
Sector dummies yes yes yes yes yes
Observations 2,184 2,146 2,146 2,144 2,144

Notes: i) Dependent variable is log TPF. ii) IS=1 for input importing firms. iii) Exit=1 if firm exitsin t+1. iv) Robust
standard errorsin parentheses; *** significant at 1%, ** significant at 5%, * significant at 10%.
Source: Authors' estimations.

Table A3.7
Fixed effectsfirm-level regressionson firm-specific MFN tariffs 1983-2005
Non-tradable and tradable industries

Non-tradable industries Tradableindustries
(©) (&) ) @) ©) (6)
MFN output tariff -0.458* ** -0.448*** -0.455*** -0.296* * -0.271** -0.273**
(0.156) (0.157) (0.157) (0.129) (0.129) (0.129)
MFN input tariff 0.905*** 0.893*** 0.917*** -0.186 -0.204 -0.206
(0.249) (0.248) (0.247) (0.169) (0.170) (0.170)
Export share -0.0412 -0.0387 -0.0406 -0.238*** -0.241*** -0.241***
(0.077) (0.077) (0.077) (0.029) (0.029) (0.029)
IS -0.022 -0.024 -0.022 -0.013 -0.012 -0.011
(0.024) (0.024) (0.024) (0.017) (0.017) (0.017)
IS*MFN input tariff -0.0654 -0.0565 -0.0662 -0.264*** -0.267*** -0.270***
(0.112) (0.111) (0.113) (0.084) (0.084) (0.085)
Size (log real sales) 0.407*** 0.407*** 0.406* ** 0.425*** 0.425*** 0.425***
(0.013) (0.013) (0.013) (0.009) (0.009) (0.009)
Value added/gross output 0.576*** 0.574*** 0.575*** 0.0225***  0.0216***  0.0217***
(0.073) (0.073) (0.074) (0.006) (0.006) (0.006)
Exit 0.0467** 0.0482** 0.0484** 0.0684***  0.0695***  0.0694***
(0.019) (0.019) (0.019) (0.014) (0.014) (0.014)
NTB1 -0.0077 -0.0157
(0.013) (0.012)
(log) NTB2 0.00213 -0.010
(0.0112) (0.009)
Time dummies yes yes yes yes yes yes
Sector dummies yes yes yes yes yes yes
Observations 3,007 3,001 3,001 12,822 12,782 12,782

Notes: i) Firms classified according to the trade orientation of the industry they belong to. ii) Dependent variable is log TPF.
iii) 1S=1 for input importing firms. iv) Exit=1 if firm exits in t+1. v) Robust standard errors in parentheses; *** significant at 1%,
** significant at 5%, * significant at 10%.

Source: Authors' estimations.
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Fixed effectsfirm-level regressionson firm-specific MFN tariffs 1983-2005

Export-oriented, import-competing and intra-trade industries

Export-oriented industries

Import-competing industries

Intra-trade industries

€Y @ (©) @) ® (6) @) ® C)
MFN output tariff 0.848*** 0.860*** 0.875*** -0.827*** -0.723*** -0.726*** 0.0904 0.073 0.0716
(0.201) (0.202) (0.203) (0.210) (0.214) (0.214) (0.178) (0.179) (0.179)
MFN input tariff -0.820*** -0.832*** -0.832+** -1.108*** -1.188*** -1.198*** -0.111 -0.056 -0.057
(0.296) (0.300) (0.297) (0.294) (0.297) (0.297) (0.301) (0.302) (0.302)
Export share -0.0627* -0.0648** -0.0672** -0.139*** -0.135*** -0.137*** -0.0928**  -0.0959**  -0.0972**
(0.032) (0.032) (0.032 (0.049) (0.049) (0.049) (0.041) (0.042) (0.042
IS -0.007 -0.007 -0.004 -0.0740***  -0.0744***  -0.0741*** -0.031 -0.026 -0.026
(0.021) (0.021) (0.021) (0.026) (0.026) (0.027) (0.030) (0.030) (0.030)
IS*MFN input tariff -0.223** -0.220** -0.233** 0.0975 0.126 0.125 -0.0483 -0.094 -0.0901
(0.1012) (0.101) (0.102) (0.146) (0.148) (0.149) (0.139) (0.139) (0.139)
Size (log real sales) 0.170*** 0.171*** 0.171*** 0.471*** 0.470*** 0.471*** 0.508* ** 0.509** * 0.509***
(0.015) (0.015) (0.015) (0.015) (0.015) (0.015) (0.011) (0.012) (0.012)
Value added/gross output 0.922%** 0.920*** 0.919*** 0.0169* ** 0.0154***  0.0154*** 0.163*** 0.162*** 0.162***
(0.046) (0.046) (0.046) (0.003) (0.003) (0.003) (0.038) (0.037) (0.037)
Exit 0.0297 0.0304 0.0309 0.0871*** 0.0867***  0.0865*** 0.0265 0.0309 0.031
(0.019) (0.019) (0.019) (0.021) (0.021) (0.021) (0.022) (0.022) (0.022)
NTB1 -0.0196 -0.0182 0.0141
(0.016) (0.017) (0.017)
(log) NTB2 -0.0377** -0.0159 0.0006
(0.016) (0.013) (0.015)
Time dummies yes yes yes yes yes yes yes yes yes
Sector dummies yes yes yes yes yes yes yes yes yes
Observations 3,610 3,608 3,608 5,087 5,058 5,058 4,125 4,116 4,116

Notes: i) Firms classified according to the trade orientation of the industry they belong to. ii) Dependent variableislog TPF. iii) 1S=1 for input importing firms. iv) Exit=1if firm exitsin t+1.
v) Robust standard errors in parentheses; *** significant at 1%, ** significant at 5%, * significant at 10%.

Source: Authors' estimations.
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Table A3.9

Fixed effectsfirm-level regressions on fir m-specific tariffs, by manufacturing firm class
Summary of estimation results 1983-2005 and 1991-2004

Period MFN output tariff MFN input tariff IS*MFN input tariff NTB1 (log) NTB2
Whole sample 1983-2005 only MFN tariffs Negative significant Not significant Negative significant ~ Negative significant  Negative significant
1991-2004 only MFN tariffs Negative significant Not significant Not significant Not significant Not significant
1991-2004 MFN & hilateral tariffs  Negative significant Positive not robustly significant ~ Not significant Not significant Not significant
Domestic-market-oriented 1983-2005 only MFN tariffs Negative significant Not significant Not significant Negative significant  Not significant
1991-2004 only MFN tariffs Not significant Not significant Negative significant ~ Not significant Not significant
1991-2004 MFN & bilateral tariffs  Not significant Not significant Not significant Not significant Not significant
Export-oriented 1983-2005 only MFN tariffs Not significant Not significant Negative significant ~ Not significant Negative significant
1991-2004 only MFN tariffs Not significant Not significant Not significant Not significant Negative significant
1991-2004 MFN & bilateral tariffs  Negative not robustly significant  Not significant Positive significant Not significant Negative significant
MERCOSUR-oriented 1983-2005 only MFN tariffs Positive significant Negative significant Negative significant ~ Not significant Negative significant
1991-2004 only MFN tariffs Not significant Not significant Not significant Not significant Not significant
1991-2004 MFN & hilateral tariffs  Not significant Not significant Not significant Not significant Not significant
Extra MERCOSUR-oriented 1983-2005 only MFN tariffs Not significant Not significant Not significant Not significant Not significant
1991-2004 only MFN tariffs Negative significant Not significant Not significant Not significant Negative significant
1991-2004 MFN & hilateral tariffs  Negative significant Not significant Not significant Not significant Negative significant

Source: Authors' estimations.
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Table A3.10
Fixed effects firm-level regressions on firm-specific tariffs, by industry class
Summary of estimation results 1983-2005 and 1991-2004
Period MFN output tariff MFN input tariff IS*MFN input tariff NTB1 (log) NTB2

Non-tradable 1983-2005 only MFN tariffs Negative significant Positive significant Not significant Not significant Not significant

1991-2004 only MFN tariffs Negative not robustly significant ~ Not significant Not significant Negative significant  Not significant

1991-2004 MFN & bilateral tariffs  Negative significant Not significant Not significant Negative significant  Not significant

Tradable 1983-2005 only MFN tariffs Negative significant Not significant Negative significant Not significant Not significant
1991-2004 only MFN tariffs Not significant Not significant Negative significant Not significant Negative significant

1991-2004 MFN & bilateral tariffs  Negative significant Positive significant Not significant Not significant Not significant
Export-oriented  1983-2005 only MFN tariffs Positive significant Negative significant Negative significant Not significant Negative significant
1991-2004 only MFN tariffs Not significant Not significant Not significant Not significant Negative significant

1991-2004 MFN & bilateral tariffs  Not significant Not significant Not significant Not significant Not significant

Import-competing 1983-2005 only MFN tariffs Negative significant Negative significant Not significant Not significant Not significant
1991-2004 only MFN tariffs Negative not robustly significant  Negative significant Not significant Not significant Negative significant
1991-2004 MFN & bilateral tariffs  Negative significant Negative not robustly significant ~ Not significant Not significant Negative significant

Intra-trade 1983-2005 only MFN tariffs Not significant Not significant Not significant Not significant Not significant

1991-2004 only MFN tariffs Not significant Not significant Not significant Not significant Not significant

1991-2004 MFN & bilateral tariffs ~ Not significant Not significant Not significant Not significant Not significant

Source: Authors' estimations.
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Table A3.11
Fixed effectsfirm-level regressions on firm-specific MFN and bilateral residual tariffs 1991-2004
Whole sample, domestic-mar ket-oriented firms and export-oriented firms

Whole sample Domestic-market-oriented Export-oriented
(@) &) (©) ) ® (6) @) ) ©)
MFN output tariff -0.848***  -0.843***  -0.817*** -0.277 -0.264 -0.272 -0.523* -0.537* -0.449
(0.208) (0.209) (0.209) (0.233) (0.232) (0.232) (0.291) (0.294) (0.294)
MFN input tariff 0.590* 0.588* 0.568 0.571 0.562 0.567 -0.352 -0.322 -0.381
(0.348) (0.353) (0.352) (0.365) (0.368) (0.367) (0.556) (0.554) (0.555)
Bilateral output tariff -0.0289 -0.0282 -0.0467 0.0204 0.0141 0.0171 -0.426* -0.417* -0.452*
(0.146) (0.146) (0.146) (0.161) (0.161) (0.161) (0.232) (0.233) (0.234)
Bilateral input tariff -0.658** -0.656%* -0.651** -1.083***  -1.077***  -1.082%** 0.191 0.184 0.196
(0.290) (0.292) (0.291) (0.307) (0.307) (0.308) (0.529) (0.529) (0.529)
Export share -0.0707* -0.0713* -0.0732* -0.0571 -0.0563 -0.0571 0.0137 0.0147 0.0104
(0.038) (0.038) (0.038) (0.081) (0.081) (0.081) (0.024) (0.024) (0.024)
IS -0.0516* -0.0518* -0.0513* -0.0050 -0.0042 -0.0048 -0.0971** -0.0970** -0.0979**
(0.027) (0.027) (0.027) (0.031) (0.031) (0.031) (0.039) (0.039) (0.039)
IS*MFN input tariff 0.248 0.250 0.244 -0.159 -0.166 -0.161 0.700** 0.703** 0.699**
(0.236) (0.236) (0.236) (0.268) (0.268) (0.268) (0.341) (0.341) (0.342)
IS*Bilateral input tariff -0.386* -0.387* -0.371* -0.214 -0.203 -0.211 -0.880** -0.902** -0.842*
(0.218) (0.218) (0.218) (0.258) (0.257) (0.258) (0.433) (0.436) (0.434)
Size (log real sales) 0.172%** 0.172*** 0.173*** 0.287*** 0.287*** 0.287*** 0.185*** 0.184*** 0.186%**
(0.013) (0.013) (0.012) (0.014) (0.013) (0.013) (0.010) (0.010) (0.010)
Value added/gross output 0.657*** 0.657*** 0.657*** 0.429* ** 0.429*** 0.429* ** 1.028*** 1.028*** 1.029***
(0.145) (0.145) (0.145) (0.112) (0.112) (0.112) (0.039) (0.039) (0.039)
Exit 0.0602***  0.0601***  0.0597***  0.0640***  0.0638***  0.0639*** 0.0465** 0.0466* * 0.0464**
(0.013) (0.013) (0.013) (0.015) (0.015) (0.015) (0.021) (0.021) (0.021)
NTB1 -0.000205 -0.00559 0.0119
(0.012) (0.012) (0.016)
(log) NTB2 -0.0094 -0.00167 -0.0242%*

(0.009) (0.009) (0.012)
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Table A3.11 (continued)

Whole sample Domestic-market-oriented Export-oriented
(@) (&) (©) Q) ©) (6) @) ) (C)
Time dummies yes yes yes yes yes yes yes yes yes
Sector dummies yes yes yes yes yes yes yes yes yes
Observations 10,489 10,487 10,487 7,527 7,527 7,527 2,955 2,953 2,953

Notes: i) Dependent variableislog TPF. ii) 1S=1 for input importing firms. iii) Exit=1 if firm exitsin t+1. iv) Robust standard errors in parentheses; *** significant at 1%, ** significant at 5%, *
significant at 10%.
Source: Authors’ estimations.

Table A3.12
Fixed effectsfirm-level regressions on firm-specific MFN and bilateral residual tariffs 1991-2004
MERCOSUR-oriented firms and extra-M ERCOSUR-oriented firms

MERCOSUR-oriented Extra-M ERCOSUR-oriented
(@) (2 ©)] 4 ©)] (6)
MFN output tariff 0.218 0.143 0.289 -1.021*%**  -0.981*** -0.937**
(0.498) (0.507) (0.501) (0.376) (0.380) (0.383)
MFN input tariff -1.115 -0.987 -1.197 0.467 0.436 0.599
(0.937) (0.939) (0.935) (0.765) (0.767) (0.768)
Bilateral output tariff -0.0172 -0.0049 -0.0293 -0.926** -0.931** -0.940**
(0.329) (0.330) (0.329) (0.400) (0.402) (0.403)
Bilateral input tariff 0.733 0.661 0.774 -0.092 -0.119 -0.217
(1.035) (1.0412) (1.036) (0.597) (0.601) (0.604)
Export share 0.0233 0.0249 0.0209 0.0161 0.0143 0.00939
(0.032) (0.032) (0.032) (0.041) (0.042) (0.042)
IS -0.0594 -0.0584 -0.0602 -0.0953 -0.0980 -0.097
(0.055) (0.054) (0.055) (0.061) (0.061) (0.061)
IS*MFN input tariff 0.655 0.652 0.652 0.547 0.565 0.566
(0.483) (0.481) (0.484) (0.547) (0.547) (0.546)
IS*Bilateral input tariff -1.231 -1.262 -1.200 -0.638 -0.613 -0.624

(0.886) (0.888) (0.884) (0.517) (0.518) (0.518)
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Table A3.12 (continued)

MERCOSUR-oriented Extra-MERCOSUR-oriented
(@) (@) ) 4 (©) (6)
Size (log real sdles) 0.147%** 0.145*** 0.149*** 0.197*** 0.197*** 0.192***
(0.013) (0.013) (0.013) (0.018) (0.018) (0.018)
Value added/gross output 1.092*** 1.094*** 1.090*** 0.975*** 0.977*** 0.981***
(0.051) (0.050) (0.051) (0.061) (0.062) (0.063)
Exit 0.0550* 0.0543* 0.0555* 0.0379 0.0361 0.0379
(0.031) (0.031) (0.032) (0.033) (0.033) (0.033)
NTB1 0.0244 -0.0317
(0.021) (0.023)
(log) NTB2 -0.0192 -0.0595***
(0.016) (0.023)
Time dummies yes yes yes yes yes yes
Sector dummies yes yes yes yes yes yes
Observations 1,521 1,521 1,521 1,329 1,327 1,327

Notes: i) Dependent variable is log TPF. ii) IS=1 for input importing firms. iii) Exit=1 if firm exits in t+1. iv) Robust standard errors in
parentheses; *** significant at 1%, ** significant at 5%, * significant at 10%.

Source: Authors' estimations.
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Table A3.13
Fixed effectsfirm-level regressions on firm-specific MFN and bilateral residual tariffs 1991-2004
Non-tradable and tradable industries

Non-tradableindustries Tradableindustries
(1) )] ©)] 4 ©)] (6)
MFN output tariff -0.513** -0.429* -0.494** -0.567** -0.547** -0.515**
(0.247) (0.246) (0.249) (0.248) (0.248) (0.249)
MFN input tariff 0.0637 0.0593 0.0752 0.720%* 0.703** 0.681**
(0.442) (0.444) (0.443) (0.342) (0.345) (0.346)
Bilateral output tariff -0.0313 -0.0263 -0.0379 -0.0512 -0.0585 -0.0797
(0.201) (0.202) (0.202) (0.167) (0.168) (0.168)
Bilateral input tariff 1.636*** 1.694*** 1.653*** -1.528***  -1516***  -1.512%**
(0.454) (0.454) (0.455) (0.316) (0.318) (0.318)
Export share -0.077 -0.0663 -0.0758 -0.0739**  -0.0750**  -0.0770**
(0.079) (0.080) (0.080) (0.030) (0.031) (0.031)
IS -0.00219 0.00218 -0.0028 0.0040 0.0042 0.00494
(0.053) (0.053) (0.053) (0.028) (0.028) (0.028)
IS*MFN input tariff -0.219 -0.300 -0.228 -0.311 -0.312 -0.316
(0.467) (0.467) (0.465) (0.237) (0.237) (0.237)
IS*Bilateral input tariff -0.159 0.021 -0.115 0.104 0.110 0.117
(0.399) (0.405) (0.405) (0.237) (0.237) (0.237)
Size (log real sales) 0.409*** 0.409*** 0.409*** 0.339*** 0.340*** 0.340***
(0.020) (0.020) (0.020) (0.012) (0.012) (0.012)
Value added/gross output 0.452+** 0.448*** 0.450%** 0.451%** 0.451%** 0.451%**
(0.074) (0.073) (0.074) (0.110) (0.110) (0.110)
Exit 0.0639***  0.0609***  0.0630***  0.0358***  0.0357***  0.0355***
(0.022) (0.022) (0.022) (0.013) (0.014) (0.014)
NTB1 -0.0367** -0.00644
(0.015) (0.0112)
(log) NTB2 -0.00916 -0.0141

(0.014) (0.010)
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Table A3.13 (continued)

Non-tradableindustries Tradableindustries
(@) (@) ) 4 (©) (6)
Time dummies yes yes yes yes yes yes
Sector dummies yes yes yes yes yes yes
Observations 2,079 2,079 2,079 8,384 8,382 8,382

Notes: i) Firms classified according to the trade orientation of the industry they belong to. ii) Dependent variable is log TPF. iii) IS=1 for input
importing firms. iv) Exit=1 if firm exitsin t+1. v) Robust standard errors in parentheses; *** significant at 1%, ** significant at 5%, * significant

at 10%.

Source: Authors’ estimations.

Table A3.14

Fixed effectsfirm-level regressions on firm-specific MFN and bilateral residual tariffs 1991-2004

Export-oriented, import-competing and intra-trade industries

Export-oriented industries I mport-competing industries Intra-tradeindustries
@) 2 (©) (4) O] (6) () (8) ©)

MFN output tariff -0.142 -0.118 -0.049 -0.935** -0.892** -0.810* -0.0576 -0.0334 -0.0325

(0.287) (0.291) (0.296) (0.429) (0.429) (0.427) (0.504) (0.503) (0.504)
MFEN input tariff 0.0797 0.0682 0.0306 -0.899 -0.952 -1.078* -0.0743 -0.046 -0.0611

(0.407) (0.413) (0.411) (0.659) (0.654) (0.653) (0.758) (0.755) (0.756)
Bilateral output tariff 0.0467 0.0437 0.0031 0.430 0.398 0.338 -0.880*** -0.881*** -0.885***

(0.303) (0.304) (0.309) (0.272) (0.273) (0.272) (0.304) (0.304) (0.304)
Bilateral input tariff -0.351 -0.340 -0.273 -0.794 -0.773 -0.756 -1.051** -1.117** -1.121**

(0.483) (0.489) (0.492) (0.6898) (0.684) (0.683) (0.4698) (0.466) (0.471)
Export share 0.0215 0.0218 0.0206 0.0347 0.0342 0.0278 -0.055 -0.0576 -0.058

(0.035) (0.036) (0.036) (0.054) (0.054) (0.054) (0.043) (0.044) (0.044)
IS -0.0185 -0.0192 -0.0170 -0.0519 -0.0522 -0.0508 -0.0342 -0.0335 -0.0336

(0.035) (0.036) (0.035) (0.046) (0.046) (0.046) (0.062) (0.062) (0.062)
IS*MEN input tariff -0.0556 -0.0497 -0.0628 0.242 0.257 0.257 0.0398 0.0315 0.0296

(0.293)

(0.295) (0.294) (0.436) (0.435) (0.435) (0.489) (0.489) (0.489)
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Table A3.14 (continued)

Export-oriented industries I mport-competing industries Intra-trade industries
©) 2 (©) (4) (O] (6) U] (8 (©)
|S*Bilateral input tariff -0.258 -0.261 -0.256 -0.427 -0.452 -0.453 0.250 0.289 0.290
(0.390) (0.388) (0.389) (0.487) (0.487) (0.486) (0.383) (0.386) (0.385)
Size (log real sales) 0.165*** 0.165*** 0.165*** 0.381*** 0.382*** 0.383*** 0.457*** 0.458*** 0.458***
(0.012 (0.012) (0.012) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014)
Value added/gross output 0.862*** 0.861*** 0.862*** 0.279*** 0.278*** 0.276*** 0.436*** 0.437*** 0.437%**
(0.038) (0.038) (0.038) (0.105) (0.105) (0.105) (0.052) (0.052) (0.052)
Exit 0.0415* 0.0413* 0.0422* 0.0603***  0.0596***  0.0590*** 0.01 0.00954 0.00941
(0.022 (0.022) (0.022) (0.020) (0.020) (0.020) (0.022) (0.022) (0.022
NTB1 -0.000635 -0.0211 -0.0213
(0.016) (0.016) (0.018)
(log) NTB2 -0.0185 -0.0304*** -0.0204
(0.014) (0.012) (0.016)
Time dummies yes yes yes yes yes yes yes yes yes
Sector dummies yes yes yes yes yes yes yes yes yes
Observations 2,436 2,434 2,434 3,305 3,305 3,305 2,643 2,643 2,643

Notes: i) Firms classified according to the trade orientation of the industry they belong to. ii) Dependent variableislog TPF. iii) 1S=1 for input importing firms. iv) Exit=1if firm exitsin t+1.
v) Robust standard errors in parentheses; *** significant at 1%, ** significant at 5%, * significant at 10%.

Source: Authors' estimations.
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Table A3.15
Fixed effectsfirm-level regressions on lagged fir m-specific tariff and non-tariff indicator s 1983-2005
Whole sample, domestic-mar ket-oriented firms and export-oriented firms

Whole sample Domestic-market-oriented Export-oriented
(@) (@) (©) @) (©) (6) @) ) ©)
MFN output tariff lagged 3 periods -0.639***  -0.536***  -0.536*** -0.288* -0.239 -0.229 -0.141 -0.146 -0.140
(0.151) (0.140) (0.140) (0.168) (0.160) (0.160) (0.169) (0.169) (0.169)
MFN input tariff lagged 3 periods 0.109 0.179 0.174 -0.032 0.034 0.060 -0.328 -0.303 -0.326
(0.202) (0.192) (0.191) (0.225) (0.219) (0.218) (0.253) (0.253) (0.253)
IS*MFN input tariff lagged 3 periods ~ -0.279***  -0.332***  -0.329*** -0.156 -0.239** -0.243** -0.312** -0.325%* -0.311**
(0.097) (0.091) (0.091) (0.112) (0.103) (0.103) (0.129) (0.129) (0.129)
NTB1 lagged 3 periods 0.0070 -0.0031 0.0348**
(0.013) (0.013) (0.017)
(log) NTB2 lagged 3 periods 0.00367 0.00831 0.0114
(0.010) (0.011) (0.014)
Export share -0.288***  -0.246***  -0.246***  -0.230*** -0.203** -0.204** -0.0430 -0.0454 -0.0451
(0.045) (0.045) (0.045) (0.083) (0.083) (0.083) (0.027) (0.028) (0.028)
IS 0.012 0.021 0.021 -0.007 0.007 0.007 0.024 0.028 0.024
(0.021) (0.020) (0.020) (0.023) (0.022) (0.022) (0.028) (0.028) (0.028)
Size (log real sales) 0.266%** 0.229*** 0.229*** 0.364*** 0.334*** 0.334*** 0.198*** 0.197*** 0.197***
(0.010) (0.013) (0.013) (0.012) (0.013) (0.013) (0.011) (0.011) (0.011)
Value added/gross output 0.0745*** 0.304*** 0.304***  0.0548***  0.203*** 0.203*** 1.004*** 1.006* ** 1.004***
(0.027) (0.094) (0.094) (0.016) (0.058) (0.058) (0.043) (0.043) (0.043)
Exit 0.104*** 0.0814***  0.0814***  0.102***  0.0837***  0.0840*** 0.0400 0.0383 0.0387
(0.016) (0.016) (0.016) (0.017) (0.017) (0.017) (0.025) (0.025) (0.025)
Time dummies yes yes yes yes yes yes yes yes yes
Sector dummies yes yes yes yes yes yes yes yes yes
Observations 10,350 10,323 10,323 7,199 7,186 7,186 3,141 3,127 3,127

Notes: i) Dependent variableislog TPF. ii) 1S=1 for input importing firms. iii) Exit=1 if firm exitsin t+1. iv) Robust standard errors in parentheses; *** significant at 1%, ** significant at 5%, *
significant at 10%.
Source: Authors’ estimations.
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Table A3.16
Fixed effectsfirm-level regressions on lagged fir m-specific tariff and non-tariff indicator s 1983-2005
MERCOSUR-oriented firms and extra-M ERCOSUR-oriented firms

MERCOSUR-oriented Extra-MERCOSUR-oriented
(@) (@) ) 4 (©) (6)
MFN output tariff lagged 3 periods 0.0220 0.0321 0.0388 -0.374* -0.413* -0.404*
(0.295) (0.296) (0.296) (0.214) (0.216) (0.216)
MFN input tariff lagged 3 periods -0.860* -0.871* -0.865* 0.226 0.310 0.241
(0.444) (0.446) (0.445) (0.284) (0.290) (0.285)
IS*MFN input tariff lagged 3 periods -0.638** -0.658** -0.641** 0.0039 -0.0012 0.0304
(0.289) (0.289) (0.289) (0.129) (0.129) (0.128)
NTB1 lagged 3 periods 0.0368 0.0622* **
(0.024) (0.024)
(log) NTB2 lagged 3 periods 0.0176 0.0452**
(0.019) (0.020)
Export share -0.0107 -0.0151 -0.0132 -0.0786* -0.0822* -0.0823*
(0.039) (0.039) (0.039) (0.042) (0.043) (0.043)
IS 0.081 0.0863* 0.082 -0.025 -0.024 -0.033
(0.051) (0.051) (0.051) (0.036) (0.036) (0.036)
Size (log real sales) 0.162*** 0.161*** 0.161*** 0.211*** 0.210*** 0.211***
(0.016) (0.016) (0.016) (0.016) (0.016) (0.016)
Va ue added/gross output 1.118*** 1.123*** 1.120*** 0.928*** 0.927*** 0.925%**
(0.054) (0.054) (0.054) (0.061) (0.061) (0.061)
Exit 0.0512 0.0479 0.0476 0.0441 0.0424 0.0434
(0.037) (0.038) (0.038) (0.032) (0.032) (0.032)
Time dummies yes yes yes yes yes yes
Sector dummies yes yes yes yes yes yes
Observations 1,587 1,578 1,578 1,465 1,460 1,460

Notes: i) Dependent variableislog TPF. ii) 1S=1 for input importing firms. iii) Exit=1 if firm exitsin t+1. iv) Robust standard errors in parentheses; *** significant at 1%, ** significant at 5%, *
significant at 10%.

Source: Authors' estimations.



L ogistic hazard models with unobser ved heter ogeneity 1983-2005

Manufacturing firms' performance in atrade liberalization process: the case of Uruguay

Table A3.17

Whole sample, domestic-mar ket-oriented firms and export-oriented firms

Whole sample

Domestic-mar ket-oriented

Export-oriented

(@) (2 3 4 ©)] (6) (1) 8 ) (10) (11) (12)

Age -0.051%**  -0.058***  -0.070***  -0.072***  -0.027**  -0.020**  -0.040**  -0.044**  -0.121**  -0.119**  -0.133**  -0.130**
(0.015) (0.016) (0.019) (0.019) (0.012) (0.012) (0.016) (0.017) (0.051) (0.049) (0.053) (0.053)

Size (log employment) S1722%%%  J1809%%*  -2.030%%%  -2,006%**  -1.490%**  -1480%**  -1785%%%  -1.00B***  -23BBK** D D0BKKK  D3D@kkK D D7Ikkx
(0.229) (0.246) (0.258) (0.254) (0.228) (0.231) (0.264) (0.268) (0.566) (0.534) (0.548) (0.557)

(log) Capital intensity -0.282%**  -0.305%**  -0.357%%*  -0376%**  -0.225%** -0233%** -0280%** -0305%**  -0735**  -0.646**  -0.687**  -0.678**
(0.080) (0.084) (0.096) (0.099) (0.071) (0.072) (0.088) (0.095) (0.294) (0.273) (0.286) (0.285)
(log) Averagereal wage ~ -0.509***  -0401**  -0.446***  -0470%**  -0.300**  -0.229 -0293*  -0330*  -0.771* -0.39%6 -0.397 -0.383
(0.149) (0.156) (0.171) (0.176) (0.133) (0.140) (0.164) (0.176) (0.414) (0.413) (0.433) (0.432)
(log) Number of products ~ -0.376***  -0.385***  -0,337** -0.23 -0.303**  -0.288**  -0.264* -0.161 -0.364 -0.398 -0.318 -0.238
(0.134) (0.138) (0.153) (0.159) (0.130) (0.129) (0.151) (0.162) (0.404) (0.383) (0.404) (0.404)
Export status -0.315 -0.35 -0515%*  -0.560** -0.427 -0.455*  -0549*  -0.593* -0.660 -0.663 -0.792 -0.763
(0.230) (0.236) (0.260) (0.268) (0.260) (0.260) (0.290) (0.304) (0.638) (0.610) (0.640) (0.637)

(log) TFP -0.645% %% -0.689%**  -0.720%**  -0.697%**  -0.752¢** -0.781***  -0.873*** -0.886***  -1031**  -1.076**  -1.048**  -1046**
(0.173) (0.177) (0.196) (0.202) (0.174) (0.175) (0.205) (0.217) (0.500) (0.483) (0.510) (0.506)
MFN output tariff 1.414 1.812 1.665 2.845 3.269 3.173 0.941 1579 1.508
(2.801) (3.198) (3.333) (2.550) (3.098) (3.359) (7.893) (8.364) (8.273)
MFN input tariff 1.873 1.138 0.918 -2.327 -3.226 -3.288 8.587 7.952 7.493
(3.095) (3.538) (3.686) (2.892) (3.525) (3.828) (8.079) (8.555) (8.475)

NTB1 -1.490%** -1.242%%* -1.612%*
(0.291) (0.292) (0.786)

(log) NTB2 -1.540%** -1.313%** -1.785%*
(0.262) (0.265) (0.802)
Observations 16,022 15,917 15,872 15,872 11,453 11,379 11,349 11,349 4,561 4,530 4515 4515

Notes: i) Dependent variableis Exit (=1 if firm exitsin t+1). ii) Standard errors in parentheses; *** significant at 1%, ** significant at 5%, * significant at 10%.

Source: Authors' estimations.
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Table A3.18
L ogistic hazard models with unobser ved heter ogeneity 1983-2005
MERCOSUR-oriented firms and extra-M ERCOSUR-oriented firms

MERCOSUR-oriented Extra-M ERCOSUR-oriented
(1) 2 3 (4) ©) (6) (1) 8
Age -0.109 -0.109 -0.121 -0.114 -0.0111 -0.0119 -0.0118 -0.0119
(0.080) (0.077) (0.085) (0.081) (0.009) (0.010) (0.010) (0.010)
Size (log employment) -3.037*¥**  -3.216***  -3.222*%**  _3124***  -0.247***  -0.267*** -0.266***  -0.266***
(1132 (0.957) (1.078) (1.032) (0.091) (0.093) (0.093) (0.093)
(log) Capital intensity -0.326 -0.256 -0.25 -0.251 -0.168** -0.182** -0.182** -0.182**
(0.375) (0.375) (0.386) (0.379) (0.072) (0.072) (0.072) (0.072)
(log) Average real wage -1.614* -1.033 -1.01 -0.976 -0.0157 0.175 0.174 0.176
(0.868) (0.775) (0.845) (0.824) (0.110) (0.150) (0.151) (0.151)
(log) Number of products -0.074 -0.183 -0.0875 0.0323 -0.144 -0.147 -0.153 -0.142
(0.650) (0.661) (0.676) (0.673) (0.163) (0.167) (0.175) (0.277)
Export status -1.475 -1.337 -1.48 -1.429 0.292 0.225 0.227 0.211
(0.958) (0.932) (0.965) (0.953) (0.390) (0.390) (0.399) (0.399)
(log) TFP -2.112%* -2.226%* -2.163** -2.171%* -0.671***  -0.653***  -0.651***  -0.649***
(0.875) (0.890) (0.930) (0.915) (0.247) (0.251) (0.251) (0.251)
MFN output tariff 16.96 16.91 16.68 -2.312 -2.364 -2.292
(16.06) (16.53) (16.249) (2.202) (2.255) (2.221)
MFN input tariff 5.750 4585 4.169 5.503** 5.537** 5.488**
(15.97) (16.45) (16.29) (2.389) (2.404) (2.400)
NTB1 -2.433 0.0199
(1.511) (0.258)
(log) NTB2 -2.131* -0.0267
(1.293) (0.227)
Observations 2,230 2,230 2,217 2,217 2,163 2,150 2,148 2,148

Notes: i) Dependent variable is Exit (=1 if firm exitsint+1). ii) Standard errors in parentheses; *** significant at 1%, ** significant at 5%, * significant at 10%.
Source: Authors' estimations.
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Table A3.19
L ogistic hazard models with unobser ved heter ogeneity 1983-2005
Non-tradable and tradable industries

Non-tradable industries Tradableindustries
1) (2 3 4 ©)] (6) (1 8
Age -0.103* -0.129* -0.135* -0.143* -0.0366** -0.0433***  -0.0515***  -0.0507***
(0.061) (0.073) (0.075) (0.074) (0.015) (0.016) (0.018) (0.019)
Size (log employment) -3.568* ** -4.123***  -4.116%**  -4.184*** -1.621*** -1.692%** -1.892%** -1.918***
(1.158) (1.269) (1.278) (1.184) (0.225) (0.235) (0.255) (0.251)
(log) Capital intensity -0.287 -0.350 -0.371 -0.418 -0.317%** -0.342%** -0.387*** -0.397***
(0.244) (0.272) (0.284) (0.292) (0.090) (0.094) (0.107) (0.110)
(log) Average real wage -0.527 -0.308 -0.165 -0.113 -0.482%** -0.342** -0.392** -0.413**
(0.535) (0.642) (0.651) (0.670) (0.149) (0.156) (0.173) (0.277)
(log) Number of products -0.417 -0.483 -0.715 -0.584 -0.406*** -0.414*** -0.343** -0.240
(0.555) (0.619) (0.662) (0.664) (0.142) (0.145) (0.160) (0.165)
Export status -0.844 -0.979 -0.761 -0.793 -0.390 -0.425* -0.615** -0.651**
(0.857) (0.930) (0.920) (0.938) (0.245) (0.249) (0.277) (0.283)
(log) TFP -1.277* -1.559* -1.653** -1.749** -0.493*** -0.533*** -0.577%** -0.567%**
(0.737) (0.837) (0.842) (0.842) (0.209) (0.113) (0.126) (0.128)
MFN output tariff 6.349 7.336 8.722 2.542 2.553 2.097
(10.89) (11.049) (11.50) (3.039) (3.455) (3.558)
MFN input tariff 2.738 -1.145 -4.745 1.225 1.059 1.231
(13.51) (13.70) (14.14) (3.310) (3.772) (3.882)
NTB1 -1.633** -1.502%**
(0.806) (0.319)
(log) NTB2 -2.139*** -1.494***
(0.749) (0.285)
Observations 2,991 2,991 2,985 2,985 12,991 12,886 12,847 12,847

Notes: i) Firms classified according to the trade orientation of the industry they belong to. ii) Dependent variableis Exit (=1 if firm exitsin t+1). iii) Standard errors in parentheses;
*** gignificant at 1%, ** significant at 5%, * significant at 10%.
Source: Authors’ estimations.
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Table A3.20
L ogistic hazard models with unobser ved heter ogeneity 1983-2005
Export-oriented, import-competing and intra-trade industries

Export-oriented industries

I mport-competing industries

Intra-trade industries

(€] (2 ©)] ) ©)] (6) ) (8 ) (10) (11) (12)

Age -00176  -0.0206**  -0.0206**  -0.0202**  -0.00577 -0.00961  -0.0107  -0.0104  -0.0561*  -0.0573*  -0.0775*  -0.0684
(0.012) (0.010) (0.010) (0.010) (0.011)  (0.011) (0.014) (0.016) (0.033) (0.032) (0.045) (0.042)

Size (log employment) -0.481**  -0503***  -0505%**  -0.488%**  -0.085***  -1.042%**  -1277%%%  _1363%%*  1575***  1BBEFRX  2024%%* -] 935K+
(0.209) (0.135) (0.137) (0.138) (0.220)  (0.237) (0.284) (0.305) (0.388) (0.393) (0.514) (0.483)

(log) Capital intensity -0.176%%  -0.58%**  -0.158%**  -0.156***  -0.227%** -0232%** -0300*** -0.320%**  -0303*  -0.361**  -0.409* -0.369*
(0.076) (0.060) (0.060) (0.058) (0.085)  (0.089) (0.113) (0.125) (0.174) (0.172) (0.229) (0.219)
(log) Averagereal wage ~ -0.0389 0.133 0.135 0.124 -0.0894  -0.0183 -0.035 -0.061 -0.635 -0.368 -0.562 -0.497
(0.094) (0.122) (0.122) (0.122) (0.115)  (0.143) (0.170) (0.182) (0.339) (0.333) (0.425) (0.399)
(log) Number of products ~ -0.0797 -0.109 -0.112 -00796  -0.425%**  -0416**  -0.365* -0.294 -0.234 -0.22 -0.182 -0.124
(0.116) (0.115) (0.125) (0.131) (0.158)  (0.163) (0.189) (0.202) (0.280) (0.271) (0.334) (0.326)

Export status 0.269 0.221 0.224 0.179 -0.0904  -0.165 -0.34 0379 -1025**  -0.971**  -1332%*  -1.315%
(0.265) (0.221) (0.230) (0.234) (0.285)  (0.297) (0.340) (0.357) (0.477) (0.463) (0.574) (0.560)

(log) TFP -0.686***  -0.726%**  -0.723***  -0.733***  -0615*** -0.639%**  -0.632%**  -0504***  -15Q0%**  -1.664***  -1.887F**  -1.842%**
(0.223) (0.218) (0.219) (0.216) (0179)  (0.185) (0.215) (0.227) (0.369) (0.368) (0.448) (0.435)
MFN output tariff 0.213 0.186 0.187 -0.618 -1.766 -2.192 3.524 2.595 2515
(2.267) (2.280) (2.229) (2.929) (3.645) (3.970) (5.287) (6.778) (6.552)
MFN input tariff 3111 3.152 2.961 2.979 3.492 4222 -0.469 1.979 1.374
(2.330) (2.374) (2.336) (3.564) (4.407) (4.793) (6.311) (8.298) (7.959)

NTB1 0.011 -1.443%** -2.172%**
(0.201) (0.404) (0.710)

(log) NTB2 -0.0679 -1.042%%* -2.742% %%
(0.143) (0.320) (0.736)
Observations 3,656 3,627 3,625 3,625 5,141 5,121 5,003 5,093 4,194 4,138 4,129 4,129

Notes: i) Firms classified according to the trade orientation of the industry they belong to. ii) Dependent variable is Exit (=1 if firm exitsin t+1). iii) Standard errors in parentheses; *** significant at 1%,
** significant at 5%, * significant at 10%.

Source: Authors' estimations.





