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Abstract

Small and medium-sized enterprises (SMES) are rezed as an important driving force
in economic development, both in industrialized adegeloping countries. However, and
despite their increasing active role in foreign ke#s, evidence drawn mainly from
developed economies indicates that several obstaobt@strain SMES’ international
activities, affecting these firms’ ability to seizepportunities and confront threats
emanating from the globalization process. This pgp®vides a developing country
perspective on this issue, empirically evaluatirtte tdeterminants of Uruguayan
manufacturing firms’ involvement in export marketsth a focus on firm size.

Using firm-level panel data covering the period 22805, this study investigates four
dimensions of firms’ export performance: export g@osity, export intensity, product
scope, and export survival. The results obtainealvsthat SMEs underperform large
enterprises in the four export dimensions consdjesaggesting that the inherent resource
constraints that characterize smaller firms wouéinper their participation in export
markets. Estimates also indicate that SMEs wouldifferently affected by some of the
factors determining firms’ export performance. Tédsdings provide support for the
argument that policymakers should develop specifinitiatives regarding
internationalization of SMEs. Given the importaolerplayed by SMEs in the Uruguayan
economy, the improvement of their internationakmisn is crucial for strengthening the
country’s export performance, as well as for enimanthe impact of exports on the rest of
the economy.

Keywords: small and medium-sized enterprises (SMEskport performance,
manufacturing, panel data

JEL classification: F14, D22, L60
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1. Introduction

Small and medium-sized enterprises (SMEs) play wi&r role in most economies,
accounting for a substantial share of total empleyinThey are recognized as a driving
force for wealth creation, making important conitibns to innovation, productivity and
economic growth (OECD, 2005). Compared to largadirSMEs are considered to have a
number of inherent advantages —such as superioatoipeal flexibility and greater ability
to innovate—, which would allow them to be moregpmssive to the business environment.
However, they are generally more resource-congdaihan large enterprises, in terms of
financial capital and technical and managerial bdpas, which might limit the scope of

these firms' activities.

Although in the past internationalization was mpstelated with large firms, the
contemporary globalization process creates new rypidies and incentives for SMEs to
internationalize, while confronting them with inased foreign competition in their home
market. By engaging in international activitiesnfs can benefit from pursuing larger and
new niche markets, exploiting scale economies, ssicg advanced know-how and
technologies, and lowering costs. Internationalirais also a way of diversifying risk (by
spreading sales across different markets), andigeswpportunities for the exchange of
knowledge and the enhancement of capabilities, ngtinening the long-term

competitiveness of the firm (Wilson, 2007).

Declining trade barriers, lower transport costs amdivances in information and
communication technologies have reduced many of tteglitional obstacles to
internationalization. Additionally, the increasifgagmentation of production processes
across countries provides opportunities for alegarises, regardless of size, to participate
in international value chains. However, SMEs dtite many barriers in the process of
internationalization. According to OECD (2009), tmest serious impediments for SMEs
to internationalize are shortage of working capital finance overseas operations,
inadequate knowledge of international markets {&ohiinformation to locate/analyse
markets and identify foreign business opportunitiasd lack of relevant managerial skills
and knowledge. These barriers are largely intearad would mainly reflect firms’
limitations in regard to the key resources and bdiias they need to enter foreign

markets.



Even though small size does not impede successfarnationalization, evidence on
SMESs’ participation in international markets woslaggest that the resource and capability
constraints characteristic of smaller firms affdwtir ability to exploit the opportunities
emanating from the globalization proce8s. a result, in spite of being worldwide the
dominant form of business organization, the majosit SMEs is not actively involved in
international markets and, for those that havermatigonalized, international activities are
often limited (both in geographical scope and imparison to domestic activities). This is
clearly the case in Latin America and the Caribb€bAC), where SMEs —which
constitute more than 90 percent of enterprises—matably underrepresented in the
region’s external sector (IDB, 2014).

Most of the studies on firms’ participation in imational markets look at developed
countries, and do not explicitly explore whethere tideterminants of firms’
internationalization differ across firm sizes. Asimed out by Ottaviano and Volpe
Martincus (2011) —referring particularly to the exipbehaviour of firms—, a priori there
are good reasons to believe that firms of diffesenés may be differently affected by the
various factors determining their export decisiaarg] that the importance of these factors

may also depend on the development level of firosintries.

Resource constraints and barriers to entry arecaliit higher for SMEs than for large
companies, limiting the scale of international étigs undertaken by these firms (Acs et
al., 1997; Karagozoglu and Lindell, 1998; Hollemst2005 (cited in Pradhan and Das,
2012); IDB, 2014). Larger firms are in a betteripos to absorb the cost of entry into
foreign markets, related to the gathering of infation on foreign business practices and
consumer preferences, the identification of busirggportunities abroad, the adaptation of
products to foreign markets, and the establishroédistribution and marketing channels
abroad. In addition, they can afford to assume nmskes, and their risks from foreign
operations are less than those of small firms (¥ dfartincus et al., 2010). Furthermore,
small firms from developing countries are generaibnfronted with greater difficulties
than those from developed economies, as the condiprevailing in these countries (such
as a higher economic regime uncertainty, a poaxporéing infrastructure (in terms of

! Despite their prominence in LAC economies, less1th5 percent of LAC SMEs engage in direct expgrtin
(18 percent if indirect exporters are included)] #mose that do export tend to sell only a few potsito a
very small number of markets. Many economies inréfggon even lag behind comparable emerging markets
in SME export participation, diversification, anxpert sales (IDB, 2014).



transport, communication, and intermediation), ancthore limited access to financing)
tend to aggravate the problems that SMEs natufatly when trying to penetrate foreign

markets (Ottaviano and Volpe Martincus, 2011).

This study attempts to contribute to the still sealiterature on the internationalization of
SMEs in developing countries (particularly, in thatin American region), by providing

evidence on Uruguayan manufacturing firms. Witlia tontext previously outlined, the
focus of this paper is on examining the relatiopdhetween the size of the firm and its
process of internationalization, specifically itgpert activity (the most frequent outward
international activity carried out by SMESs). A firilevel panel covering the period 1997-
2005 is used to empirically evaluate the deterntsan four dimensions of firms’ export

behaviour: export propensity, export intensity,duct scope, and export survival. Along
with exploring to what extent the resource andridé capability constraints that often
characterize smaller firms limit their involvemeant export markets, the study evaluates
whether the factors affecting SMEs’ export decisiafiffer from those of the whole

sample of firms.

The remainder of the paper is organized as folldsextion 2 presents a brief review of
some of the most relevant theoretical literaturdneterogeneous firms and trade (in which
this study is framed), and refers to the empirigatks on the relationship between firm
size and exporting. Section 3 discusses the emapsitategy adopted in this study. Section
4 presents the data used. Section 5 discussexom@raetric results. Finally, section 6

concludes.

2. Literature review

The relationship between firm characteristics amternationalization has attracted
considerable research attention. Since the mid<,990 growing body of empirical
literature has focused on the links between firmrabteristics and exporting, showing that
there exist substantial differences between exppidind non-exporting firms (in terms of
size, productivity, capital and skill-intensity,dawages) (e.g., Bernard and Jensen, 1995,
1999, 2001; Roberts and Tybout, 1997; Bernard aragnr, 1997). More recently,
evidence has also shown that firms engaged in dtiternational activities, such as

importing, have different characteristics than thaélsat are not internationalized. These

3



findings challenged both traditional and new trdldeory, which emphasize the role of
comparative advantage (i.e., the variation in ofyoty costs of production across
countries and industries), and a combination ofnenues of scale and consumer
preferences for variety, respectively, as the bé&sisinternational trade, assuming a
representative firm (at least within each industAg a result, the focus of the international
trade field shifted from countries and industriesfirms and products, leading to the
development of richer theoretical models that stteg importance of firm heterogeneity

in generating international trade (Bernard et20Q7a).

Heterogeneous-firm models capture the interactietwéen firm heterogeneity and
international trade, explaining the differences d@rport behaviours among firms by
differences in firm-specific efficiency and tradests. Any factor that affects firms’
efficiency levels or trade costs may thereforeuefice their export decisions. A first
theoretical framework was developed by Melitz (20080 introduced firm heterogeneity
into Krugman’s (1980) model of intra-industry tradeder monopolistic competition and
increasing returns to scale. Melitz’s model is aatyic industry model in which firms
differ in productivity levels, produce horizontallglifferentiated varieties within the
industry, and have to incur sunk fixed entry cdbtsth for their domestic market and for
any potential export market)Only firms whose productivity is above a certdineshold
will find it profitable to pay the cost of enterinfpe home market (i.e., firms with a
productivity level below the zero-profit cutoff gtoctivity would make negative profits if
they produced, hence they exit immediately withoratducing). Similarly, of the active
firms in an industry, only those whose productiaiceeds the export cutoff level are able
to cover the costs of exporting and, therefored fih profitable to export; the less

productive active firms will serve only the domestiarket.

Melitz’s model shows how the exposure to trade cedua domestic market selection
effect (of firms out of the industry) and an exporarket selection effect, both of which

reallocate market shares towards more efficiemhdirand contribute to an aggregate

% The coexistence of firms with different produdjvievels within the same industry is the resulfiohs’
uncertainty about their productivity before an weesible entry decision is made. Prior to entrym§
(potential entrants) are identical. Once the suakektic market entry cost is paid, each firm dritas
productivity from a fixed distribution that is conam to all entrants. The export decision occursr ditens
observe their productivity, which remains fixedeaféntry.

3All producing firms face subsequently a constarmtgenous probability of exiting the market in eaehiqd,
which is independent of firm’s productivity and ingbs steady-state entry and exit of firms in thel@ho



productivity gain. The model is consistent with #vadence suggesting the existence of
sunk export market entry costs (e.g., Roberts giwbdt, 1997; Bernard and Jensen, 2001;
Bernard and Wagner, 2001), associated with itenth sas information requirements
(about consumer tastes, market structure and mamnudain foreign countries), the
adjustments of product designs to foreign standandisregulations, and the establishment
of distribution and marketing channels abroad. €h&sry costs affect how the impact of
trade is distributed across different types of firfithe model also addresses a number of
empirical regularities concerning the behaviour aelhtive performance of exporting
firms: relatively few firms export; exporters tetm be more productive and larger than
non-exporting firms (even prior to entering expomnarkets); and trade liberalization
induces reallocations of resources across firmhiwiindustries (both in developing and

developed countries).

Bernard et al. (2003) (henceforth BEJK) was anothmgrortant early contribution to the
literature on firm heterogeneity and exporting. Yhieveloped an alternative theoretical
framework, introducing imperfect competition inteetstatic Ricardian model of trade of
Eaton and Kortum (2002). The BEJK model also add®several of the stylized facts of
international trade. Similarly to Melitz (2003)diections in trade costs are here related to
within-industry reallocations and increases in aggte industry productivity (as lower
productivity, non-exporting firms exit, more prodive existing non-exporters or new
entrants begin to export, and high-productivityséirng exporters increase their foreign
sales). However, these reallocations occur thralifiarent channels in the two models. In
contrast to Melitz (2003), in BEJK it is import cpstition that forces the least efficient
(productive) domestic producers to exit, since these their position in the domestic
market in favour of more efficient (lower cost)éagn firms producing the same variety.

The focus of much recent theoretical researchtarmational trade has been on elaborating
on the Melitz (2003) model, which has proved to doaptable to a wide range of
applications. Bernard et al. (2007b) explore the interactionwieen comparative
advantage and heterogeneous firms, adding firmrdgeaeity, multiple factors of
production and asymmetric industries and countteeshe standard trade paradigm of
Helpman and Krugman (1985). By combining factor emehent differences across

* Reviews of the theoretical literature on heteregess firms and trade can be found in Helpman (2666)
Redding (2011). See also Melitz and Redding (2012).



countries, factor intensity differences across stdes, and heterogeneous firms within
industries, the model is able to simultaneouslylarpvhy some countries export more in
certain industries than in others (endowment-dris@mparative advantage); why two-way
trade is observed within industries (firm-level izontal product differentiation combined

with increasing returns to scale); and why, witimdustries, some firms export and others
do not (self-selection driven by trade costs).

Also along the lines suggested by Melitz (2003)lpiH&n et al. (2008) develop a model of
international trade with heterogeneous firms inchihthe profitability of exports varies by
destination. Firms differ in productivity and fafiged and variable costs of exporting,
which depend on the characteristics of the impgrand exporting countries (but not on
firms’ productivity). Under these circumstancesyoal fraction of the firms, those with
higher productivity, find it profitable to exporb teach destination. Thus, the model is
consistent with some important stylized featureshef data: it predicts positive —though
asymmetric— trade flows as well as zero trade flaar®ss pairs of countries, and it allows
the number of exporting firms to vary across degiom countries (with larger numbers of
firms exporting to larger destination markeétg)s a result, the impact of trade frictions on
trade flows can be decomposed into the so-callehgive (trade volume per firm) and
extensive (number of exporting firms) margins, witle latter explaining a substantial
proportion of the observed trade adjustments. Thajastments along the extensive
margin are found to be typically driven by the estpmarticipation decisions of smaller

firms (Ottaviano and Volpe Martincus, 2011).

The growing body of theoretical literature on hetgmeous firms and trade has been
accompanied by a large number of empirical studsgBnulated by the increasing
availability of firm-level datd. Although heterogeneous-firm models emphasizedteaf
sunk costs and firm productivity, the empiricaétdture has found that a number of other

firm characteristics are also important determisanftfirms’ export decisions (Greenaway

® The Melitz model only considers symmetric courstriwhich implies that all trade is intra-industrade
and that the productivity gains from trade are swmimally distributed across countries. In Bernatdal.
(2007b) countries are identical in terms of prefess and technologies, but differ in their relatizetor
endowments. Also, the intensity of use of productfactors (skilled and unskilled labour) variescesr
industries.

® The profitability of exports is higher for exportis countries with higher demand levels, lower aile
export costs, and lower fixed export costs. For emyntry pair {, j), it may be the case that no firm from
countryj is productive enough to profitably export to caynt and/or vice versa.

" For a review of this empirical literature, see e et al. (2007a) and Wagner (2007, 2012).



and Kneller, 2007). Among the firm characteristigsically considered in this literature,
the role of size has been extensively investight8dveral studies show evidence of a
positive relationship between firm size and thebpiulity of entering export markets (see,
e.g., Roberts and Tybout (1997) on Colombia, Betreard Jensen (1999) on the US,
Bernard and Wagner (1997, 2001) on Germany, anch&eat al. (2004), Greenaway and
Kneller (2004), Gourlay and Seaton (2004), Kneded Pisu (2007) and Harris and Li
(2009) on the UK). Some of these studies also ewlthe link between firm size and
export intensity, finding mixed results (e.g., Gayrand Seaton (2004) show evidence of a
positive relationship between the two variablesgrehs in Kneller and Pisu (2007) no

significant association is found).

The firm size-export nexus is considered to refesminomies of scale in production and
export marketing, as well as larger firms’ advaetgagover smaller firms) in terms of the
availability of financial and managerial resourtevercome entry costs and absorb the
risks associated with internationalization. Howewviere relationship between size and
exporting has been frequently found to be non-lineahibiting an inverted U-shaped
pattern. This would indicate that once a certameshold size is achieved, coordination
costs cause further export expansion to be noritgoté (Wagner, 2001} Also, it would
reflect that larger firms might have an incentigeekpand their foreign-market penetration
through foreign direct investment (FDI) (ratherrthexports), which often constitutes an

alternative strategy for international expansioart$ and Li, 2009).

The number of studies that evaluate the relatignbbiween size and other dimensions of
firms’ export behaviour (besides export propenaitd export intensity) is relatively small,
due mainly to the limited availability of the reqedl data. Barba Navaretti et al. (2011)
analyse the internationalization of manufacturingn$é in seven European countries
(Austria, France, Germany, Hungary, Italy, Spamg the UK). Among other results, they
find that firm size is positively related to firmsXport performance in all countries, in
terms of the probability of exporting, the sharesgports in total turnover, the number of

foreign markets served, and the probability of ekpg to distant countries. In addition,

® The focus of most empirical studies is not on fsimeper se; rather, firm size is often included as a control
variable. Caves (1989), Berry (1992) and Wagned®12@rovide reviews of some of the evidence regatin
firm size and export propensity.

° Conditional on having overcome entry barriers, ¢filect of size on export performance could become
negative. As the scale of operation increases (ireas grow larger), coordination costs increasel,aat
some point, further export expansion is not profia



they find evidence of a positive relationship bedwefirm size and more complex
internationalization strategies, such as FDI aterimational outsourcing.

Although an increasing number of empirical studies directed at the analysis of SMES’
export behaviour, evidence from developing coustrgestill rather scarce. Ottaviano and
Volpe Martincus (2011) analyse the factors thaedfithe export decisions of SMEs in
Argentina, aiming at assessing whether they exHdistinguishing patterns with respect to
those observed for larger firms in developed coeatThe estimation results suggest that
sunk entry costs play an important role in Argegdim SMES’ export decisions, as current
export market participation shows a strong positassociation with previous export
experience. Also, larger and more productive firins., those with higher employment
levels and larger average sales per employee, ategglg) are more likely to export; and
sourcing intermediate inputs from abroad and inmgsh product improvement are as well
associated with increased export probabilities. @bthors also analyse whether firms’
export behaviour differs across destination marketenparing the Southern Common
Market (MERCOSUR, the main destination of Argerginenanufacturing exports) with
the rest of the world. They find that sunk entrgtscand firm size are important for exports
to both markets, though the effect of size is abersibly larger for exports to
MERCOSUR. The impact of labour productivity, soargifrom abroad and investing in
product improvement is only relevant for firms expwg to MERCOSUR; while for
exports to the rest of the world training acti\steeem to be a key factor.

Other empirical works on SMEs’ export behaviourd@veloping countries include the
studies by Yang et al. (2004) for Taiwan, Gumed#0{) for South Africa, and Pradhan
and Das (2012) for India. In the three cases, SMEpobrt decisions are positively affected
by firm size, at least over a relevant range. Oth#uencing factors are research and
development (R&D), technology imports, training éstment, workforce skills, and labour
productivity (Yang et al.,, 2004); firm age, accdssinformation and financing, and
enterprise linkages (Gumede, 2004); and firm agehrtology imports, affiliation to
foreign companies, credit availability, port anteé®@mmunication facilities, competition
in the domestic market, presence of foreign firarg] fiscal incentives (Pradhan and Das,
2012).

The various empirical studies on firms’ export bebar differ, among other things, in the

econometric methods applied. An important issué s to be accounted for in any
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empirical analysis that relates firm characterssand export activities is unobserved firm
heterogeneity (like that associated with managesialls or attitudes). Wagner (2003,
2008) shows the importance of controlling for thassobserved firm effects when
evaluating the relationship between firm size axubet behaviour. The author argues that,
although not all large firms are successful expsrtnd not all successful exporters are
large, factors that make a successful exporter gedm found more often in larger firms
(i.e., they are positively correlated with firm &)z Ignoring this unobserved firm
heterogeneity would lead to biased estimates; quéatily in this case, the estimated
coefficient on the firm size variable would be l@dsipwards. The same argument applies
to the evaluation of other firm’s international isities, such as importing or FDI. As is
shown in section 3, problems of unobserved hetexwigecan be addressed by the use of

appropriate econometric methods.

3. Empirical methodology

3.1 Estimation strategy

The starting point for explaining why some firmgpex and others do not is the existence
of sunk costs (Girma et al., 2004), introduced he theoretical literature by Baldwin
(1988, 1989), Baldwin and Krugman (1989), Dixit €99, b), and Krugman (198%).
Many empirical analyses on firms’ export behaviave based on the dynamic discrete-
choice model developed by Roberts and Tybout (1,98fich separates the roles of profit
heterogeneity and sunk costs in explaining firmgaeting decisions. The reduced-form
model expresses each firm’s current exporting stagia function of its previous export
market experience (from which the importance ofksoosts can be inferred), observable
firm’s characteristics that affect its future ptsfifrom exporting (e.g., size, age,
productivity, ownership structure), and time-spieadfffects (reflecting macro-level factors
exogenous to the firm, such as exchange rateg-palicy conditions, and credit-market

conditions).

% These theoretical models suggest that the existefisunk costs leads to persistence in firm eimprt
behaviour. This export hysteresis implies that dit@ny policy changes or macro shocks (such as real
exchange rate movements) can produce effectsde ftaws that persist after the stimulus that cdubem

has disappeared.



In Roberts and Tybout (1997), a profit-maximizimgnf will enter export markets only if
the present value of its profits exceeds the eotists (in other words, if the expected
profits net of entry costs are positive). In a mp#riod setting and in the presence of entry

costs, the expected profits of the firiim periodt can be expressedas
Hit = Et{Zgo:t 85_’: [ﬁis(QlikSJ Z, gs) |Xis]}
= Et{zgozt SS_t[PisQ;s - Cis(Q;s' Z, gs) - N(l - Xis—l)lxis]} (1)

whereft are the period-by-period profitB;s is the export price of goods sold abroad by
firm i in periods, Q;; is firm i’s profit-maximizing level of exports in periagf? Cis is the
variable cost of producing quanti@y;, zs is a vector of firm-specific characteristicg,is

a vector of exogenous factors affecting profitailXis is a binary variable indicating the
export status of firm in periods, N is the entry cost that the firm must pay if it cidt

export last period (i.e., Kis-1=0), andd is the discount rate.

The firm chooses a sequence of output levels iera@ maximize current and discounted
future profits. The existence of sunk entry cosékes the decision rule dynamic, because
exporting today implies an additional option valok being able to export tomorrow
without facing again those costs. The value fumctfor the dynamic programming

problem is given by:

Vie = maxy, eo,1){fic[Xic = 1] + 8 E¢[Vigr1 ()X ]} (2)
or, equivalently:

Vie = maxg: {7 [Qfr > 0] + 8 Ec[Vies1 (D105 } @3)

The firm will choose to export in period (i.e., X;; = 1, or equivalently,Q;; > 0) if
expected profits are greater than zero in presainieV(i.e., if current and expected future
revenues are larger than the current period cGg}9p{us any costs of entry):

Py Qip + S {E[Vier1 (DN Xie = 1] = E¢[Vies1 (DI Xy = 01} > [Cie + Ny (1 — Xie—1)] (4)

* Based on Bernard and Jensen (1999, 2001), andi@tteand Volpe Martincus (2011).
121t is assumed that, if the firm enters the forefgarket, it always produces the profit-maximiziegel of
exports (as it freely adjusts export levels in oese to current market conditions).

10



Thus, the solution to the dynamic programming pobtan be expressed as the following

decision rule:

= {1 if Rie > Cip + N(1 = Xje—1) (5)
it .

0 otherwise
whereR;, are the revenues of export sales today and aesgutised increase in the value
of the firm in the future from exporting today (i.&;; = P;;Q}, + 8 {E¢[Virr1 ()| Xie =
1] = E¢[Vie41 (DI X = 013).

The actual decision to export in a particular pgradepends on whether the firm has
exported in the previous period (i.e., its laggerpogting status), firm-specific
characteristicsz;), and factors exogenous to the firg).(The theoretical decision rule can

then be expressed as an empirical binary choiceehuddhe form:

= {1 if Bz;; +v8: —N(1—Xj_1) +&:>0 (6)
it

~ L0 otherwise
As noted previously, an important issue in thenestion of equations like (6) is that there
likely exist unobserved firm characteristics affegtthe decision to export. Since these
characteristics are potentially permanent, or astldighly serially correlated, they will
lead to persistence in export behaviour, eitheorirout of the market. Thus, failing to
account for these unobserved effects can resulhanoverestimation of the sunk entry
costs, as the model will incorrectly attribute gegsistence it induces in exporting status to
these costs (Roberts and Tybout, 1997; BernardJanden, 2001). It will also lead to
biased estimates of the coefficients on the firmrabteristics included as regressors (such
as firm size, the main variable of interest in thigdy), which are very likely correlated
with the unobserved firm heterogeneity. FollowingbRrts and Tybout (1997), this
unobserved heterogeneity can be formally modelsdraing that the error terngy is the
sum of two components: a permanent component #@atesents unobservable firm-

specific factors that induce persistent differenicethe returns from exportingz(, and a

component that represents transitory exogenoukshoexporting profitsdy).

In addition to export propensity, the existenceswfik entry costs may affect the scope of
firms’ involvement in export markets, in terms bétnumber of products exported and the
number of export destinations. Each successiveugtahd market entry may imply a new
fixed cost and require very specific firm assetsl @apabilities that the largest firms

11



possess more readily than SMEs (IDB, 2014). Alsoaler firms may face greater
obstacles to sustained export participation. Thiasy size might not only be related to
firms’ decisions of whether or not to export, bugcato firms’ choices regarding their

expansion in export markets and products, as wel éirms’ survival in exporting.

This paper investigates four dimensions of firmgp@t behaviour: export propensity,
export intensity, product scope, and export sutvivdocuses on small and medium-sized
firms. On the one hand, it aims at evaluating h@wndp a SME relates to firm’s export
performance. In addition, the paper assesses wh#tbedeterminants of SMES’ export

behaviour differ from those of the whole sampldimohs.

The baseline equation, estimated separately foh eafc the measures of export

performance considered as dependent variable dogdleericallyy;), is:

Yit = Yo + VsizeSIZEjt—1 + V2Zit—1 + Vil + vrTe + €5t (7)

where the subindiceis j andt denote firm, industry and time, respectiveB/ZE is the
variable representing firm size, for which two algive measures are considered (see
below);z is a vector of other firm characteristi¢gre industry dummies which control for
unobserved time-invariant industry characteristitagt may affect firms belonging to a
particular sectdf; 7 are time dummies to control for time-varying mamonomic factors
(such as business cycles and real exchange raig) & the error term. Both the size
measures and the other firm-level variables argddgone year to reduce possible

simultaneity problems (Bernard and Jensen, 199@wv@ano and Volpe Martincus, 2011).

There is no universal definition of SMEs, as vamiaé exist across countries, sectors and
even different governmental agencies within the esarountry. The most standard
classification is based on the number of employedde other definitions consider either
a turnover ceiling or a balance sheet ceiling (gahe combined with staff headcount
thresholds). A classification criterion based boththe number of employees and sales
would give a better insight into the relationshgivieeen firms’ export behaviour and size
(Calof, 1994).

13 Industry dummies are defined at the three-digiel®f the International Standard Industrial Cléisation
(ISIC) revision 3.
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According to the official definition of SMEs used Uruguay by government agencies, a
firm qualifies as SME if it employs up to 99 empé@g and has an annual sales turnover
not exceeding 75 millions of indexed units (Ul, fidss Spanish acronym), currently
equivalent to around 8 million US dolladsBased on these criteria, this study considers
two alternative measures of firm size. The firstaswee, more standard in the empirical
literature, is based only on the number of emplsysee Table L} The second measure

is a size coefficient, computed as:

SC; = 10 /%M (8)
EMPy, SALESs,
whereEMP;; is the firm’s number of employees at tilm&MPy, is the reference number of

employees (99 in this caseSALES; is the value of firm’s annual sales at timeand
SALES, is the reference annual sales value (75 millidrigip*®

In evaluating how Uruguayan manufacturing SMEsqenfin exporting, relative to large
firms, the variableSZE in equation (7) is given by: 1) an indicator vateathat takes the
value 1 if the firm’s number of employees at titakis lower than 100 (O otherwise), or,
alternatively, 2) an indicator variable that takies value 1 if the firm’s size coefficient at
time t-1 is lower or equal to 10 (0 otherwisg)Also, with the aim of assessing whether
export performance differs between small and meeiirad enterprises, separate indicator

variables are considered in each case for theséinwaategories (see Table *f).

In addition, in order to evaluate whether the festffecting SMES’ export decisions differ
from those of the whole sample of firms, equatidhi¢ run separately for SMEs. Firms

are classified in size categories based on the sh&® measures considered, which are

* The Ul is a money analogue unit of account indexetthe consumer price index. The official defimitiof
SMEs, laid down in the government decree 504/0kema distinction between micro (1-4 employees and
annual sales not exceeding 2 million Ul), smalll@employees and annual sales not exceeding li@mill
Ul), and medium-sized firms (20-99 employees anduahsales not exceeding 75 million Ul). The panel
used in this study does not include firms with I 5 employees, since they are not encompagstwb
activity survey from which data were obtained (seetion 4).

!> The employment ranges officially considered in giray are the same as those adopted in IDB (20%4) fo
the analysis of LAC SMEs.

'® The size coefficient was adapted from that esthbli in the Southern Common Market (MERCOSUR)
Resolution 59/98.

1710 is the value of the size coefficient for firmih 99 employees and annual sales of 75 million Ul

18 According to the first size measure, small enisgsr are those with an average number of employees
lower or equal to 19, while medium-sized firms dh®se with 20-99 employees on average. When
considering the size coefficient, a firm is claiesifas small if its average coefficient is loweregual to 1.6,
and it is considered a medium-sized firm if itsragge coefficient is higher than 1.6 and lower araddo 10.
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averaged over the sample perfddiow, the variableSlZE in equation (7) is (the natural
logarithm of) the number of employees or the sefficient.

Table 1
Firm classification criteria

Annual sales

Firm category Employees (in UI) Size coefficient

SMEs 5-99 <= 75 millions <=10
Small 5-19 <= 10 millions <=1.6
Medium 20-99 > 10 & <= 75 millions >1.6&<=10

Large >= 100 > 75 millions > 10

Source: Author’s elaboration.

Table 2 presents the description of all the depeindied independent variables considered

in the analysis.

Export propensity (i.e., the probability of expag) is defined as a binary variable that
equals 1 if the firm exports in period (O otherwise). The degree of each firm’'s
involvement in exporting activities is evaluated ibg/ export intensity (measured by the
share of exports in firm’s total sales) and expoaduct scope (given by the proportion of
exported products to total number of products peeduby the firm¥° Finally, export
survival is assessed by a binary variable thattifies firms that exit export market in

periodt and do not re-enter it at a later date (O othez)wis

As for the independent variables, a set of firmrabteristics is included to take account of
factors, other than size, that may influence firegdort behaviour: age, productivity, prior
exporting experience, import status, foreign ownigrsR&D intensity, skill (or human
capital) intensity, and (physical) capital integsitn addition, an index of market

concentration is included.

19 According to the first size measure, a firm isselied as SME if it has, on average, up to 99 eygss.
Based on the second measure, a firm is classifi€ME if its overall size coefficient is lower ajueal to 10.
Given that average measures may be affected bgreatvalues, it was controlled that firms classified
each size category belong to that category —aaugrtld their yearly number of employees or size
coefficients— at least 75 percent of the panel sielar the few cases where this condition did ndt hthe
classification was based on the firm's most frequere category (i.e., the size class in whichftima is
classified at least 50 percent of the panel years).

% The number of products is measured by the numbepraduct codes as given by the Uruguayan
Classification of Economic Activities (CLAEU, foitsi Spanish acronym), which is based on the ISIC
revision 3 and the Central Product ClassificatiGRC) version 1.0.
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Table 2

Description of dependent and independent variables

Variable

Description

Export propensity
Export intensity

1 if the firm exports at tipe otherwise
Share of exports in firm’s totales at time

\?aer?aeg}gzm Product scope Ratio of number of exported prodtect®tal number

of products produced by the firm at time

Exit 1 if the firm exports at timé and does not export at
timet+1 and beyond, O otherwise

Size

EMP Firm’s number of employees at tirhéd

SME1 1 if the firm’s number of employees is lower or aju
to 99 at time-1 (EMP < 99), 0 otherwise

SE1 1 if the firm’s number of employees is lower or aju
to 19 at time-1 (EMP < 19), 0 otherwise

ME1 1 if the firm’s number of employees is higher thHeth
and lower or equal to 99 at timd (19 <EMP < 99), 0
otherwise

c Firm’s size coefficient at time1

SME2 1 if the firm’s size coefficient is lower or equal 10 at
timet-1 (SC < 10), O otherwise

SE2 1 if the firm’s size coefficient is lower or equal 1.6
at timet-1 (SC < 1.6), 0 otherwise

ME2 1 if the firm's size coefficient is higher than lafd

Independent Age

variables

Productivity

Export experience (3-year status)

Export experience
Import status

Foreign ownership

R&D intensity
Physical capital intensity
Human capital intensity

Industry concentration

Failure

lower or equal to 10 at timel (1.6 <SC < 10), 0
otherwise
Lagged log of number of years that the firm haen
in operation
Lagged log of labour productivity (val added per
employee)
1 if the firm atpd in any of the three previous

years, 0 otherwise

Number of years the firm expaltising the sample
period

1 if the firm imported intermediatgputs att-1, O
otherwise
1 if there is any presence of foreign capital imfs
total capital at time-1, O otherwise
R&D expenditure over sales at titik

Log of capital-laboutioaat timet-1
Proportion of skilled workers (professionals and
technicians) in firm’s total employment at tirné

Herfindahl index of industcpncentration (3-digit
ISIC revision 3 level)
1 if the firm fails at time+1, O otherwise
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Firm age is commonly controlled for, based on thenpse that older firms are more
experienced (i.e., they have accumulated learnimg) iaformation over the past), and
therefore are more likely to export and to havehbigexport-sales ratiés.Age may also

be considered as reflecting cost differences adnoss: if market forces induce inefficient
producers to exit, then older firms tend to be mawenpetitive in world markets, either
because of cost advantages or because they hauertegatb move down a learning curve
(Ottaviano and Volpe Martincus, 2011). Although soempirical studies confirm the
positive relationship between firm age and expetidviouf?, the so-called born-global

firms —which enter the international market immeelia or soon after inception and, in
some cases, rapidly generate a high percentageewftotal sales abroad—, would show

that youth is not necessarily an obstacle to imtigonalization (Fryges, 2006).

The relationship between firms’ productivity andper activities has been extensively
investigated. Two alternative, but not mutually lesove, hypotheses have been proposed
to explain why exporters can be expected to be mparductive than non-exporting firms:
1) self-selection of the more productive firms ir@gport markets (productivity causes
exporting, because only the most productive firms able to overcome the costs of
entering export markets), and 2) learning-by-expgrt(exporting makes firms more
productive, through knowledge and technology trarssffrom foreign buyers and
competitors, exposure to more intense competitowl, exploitation of scale economies).
While the self-selection hypothesis is confirmedrany empirical studies (suggesting the
existence of sunk costs of entry into export makeevidence for the learning-by-

exporting hypothesis is mixed.

In the presence of sunk entry costs, prior expgréixperience is found to positively affect
firms’ current export decisions (by lowering theemtry costsf* however, the effect
would depreciate rapidly over time (i.e., recenttipgoation in foreign markets would
matter significantly more than the participatiomtfier in the past) (Roberts and Tybout,

1997). Similarly, firms’ importing activities mightmpact positively on their later

1 |t is argued that older firms have learnt how tecessfully conduct business and how to adjustissi
strategies to foreign environments (Kaiser and sted 2004).

22 For references see Fryges (2006).

% For a survey on this literature see Greenawaykaradler (2007), Wagner (2007), and Girma et al 0@0

4 The theoretical models developed by Baldwin (19&ldwin and Krugman (1989), and Dixit (1989a)
predict that, due to sunk export costs, currentifpr market participation is affected by previoxpat
experience. Empirical findings are consistent whils theoretical prediction (e.g., Roberts and Tuth©997;
Bernard and Jensen, 1999, 2001, 2004; Bernard agh¥y, 2001).
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exporting activities, due to the existence of comnsank costs (Kasahara and Lapham,
2008). In addition, importing may increase firmfficeency or product scope and quality
(through access to higher quality or richer variefyinputs, and to new technologies
embodied in foreign inputs), thus allowing firms b@come more competitive in the

international markets and start exporting (Arigteal., 2013).

Foreign ownership has also been found to be pesjtirelated to firm’s export activities
(Kneller and Pisu, 2004; Clarke, 2005; Sjoholm dadii, 2008; Cerrato and Piva, 2012).
Wholly or partly foreign-owned enterprises are ectpd to export moregeteris paribus,
than wholly domestic-owned firms, because they imaye access to superior production
technology and management know-how (which wouladvalthem to produce more
efficiently), as well as to international marketiagd distribution networks that facilitate
exporting (Ramstetter, 1999; as cited in Van C2j@02).

Other likely determinants of firms’ export acti@$ are innovation, human capital, and
physical capital (i.e., fixed assets). Regardingoiration, several studies support the
hypothesis that firms that start to sell into fgreimarkets are ex-ante more innovative
(i.e., innovative firms would self-select into expog, as innovation activities translate
into competitive advantages that allow the firm dompete in international markets),
although findings are not conclusive. Evidence #gtorting activity spurs (product or
process) innovation (i.e., there is a learning-kyegting effect) is more limited (see Harris
and Li, 2009; Aristei et al., 2018J.A drawback of these studies is that they are gsiyer
based on partial measures of innovation, like R&penditure, which do not take into
account incremental improvements of products amdtgsses. This would be especially
relevant for SMEs or other firms in developing ctigs who do not have a formal R&D
department, or where R&D spending is low becauseradivtechnical change is of an
adaptive nature (Van Dijk, 2002; Pradhan and D@%2p

The impact of human capital on firms’ export beloaviis related to that of technological
capabilities. Accordingly, the argument proposedhest the greater the skill level of the

workforce, the higher the propensity to export. EHmal findings tend to support this

% The learning effect induced by participation iteimational markets is often considered indirettilpugh

the link between innovation and productivity growtharris and Li, 2009). Self-selection is consisteith
theoretical models such as the one proposed bysAtkand Burstein (2010), while the learning-by-akpg
effect is in accordance with models of endogenaumvation and growth, such as Romer (1990) and
Grossman and Helpman (1991).
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proposition (see, e.g., Wagner, 2001; Bernard am$eh, 2004; Alvarez, 2007; Cerrato
and Piva, 2012). Similarly, physical capital inténsvould enhance export activity since it

embodies past innovations or reflects economiesale (Van Dijk, 20023°

Finally, the domestic market structure may alsorddated to firms’ export behaviour,
although there are two conflicting viewpoints relfjag the sign of this relationship
(Clougherty and Zhang, 2008). On the one handstipgporters of the so-called national-
champion rationale argue that greater industry eotmation (low domestic competition)
allows firms to gain scale economies, which carbEnthem to compete in export markets
(therefore, high levels of market concentration ldobe positively correlated with
exports). On the other hand, those supportingittadry rationale point out that domestic
rivalry (high domestic competition) pressures firmosimprove their performance and
innovate, which would allow them to earn large skaand profits in export markets.
Empirical studies would mainly support the rivalmationale; therefore, domestic

competition would enhance firms’ export activity.

3.2 Econometric implementation

In evaluating the determinants of firms’ export geasity, equation (7) is estimated as a
correlated random effects (CRE) probit model, basedhe extension of the Mundlak-
Chamberlain approach (Mundlak, 1978; ChamberlaB80) proposed by Wooldridge
(2010) for unbalanced panels. This method addressebserved firm heterogeneity by
including the within-means of the explanatory vhalés as additional regressors. Following
Mundlak (1978), the unobserved individual effects are approximated by a linear
function n; = ¢Z; + v;, wherez; is a vector of firm-specific time averages of the
explanatory variables that are potentially coresaivith 7 (with eachz; = Y1_, z,./T)),
and v are the new unobserved individual effects (whiolh @assumed to be uncorrelated

with observed characteristics and the error téfm).

%6 A potential explanation for findings that expost@re more capital- and skill-intensive than nopesters,

both in developed and developing countries, isretdgy-skill complementarity (for references, sesriard

et al. (2012)).

27 A fixed effects logit model could also be usedhis case. However, this model has the disadvarttege
only the sub-sample of firms that have variatioeravme in the dependent variable (i.e., firms wehexport

status switches at least once from 0 to |) cannstudled in the estimation. This would lead herah®

exclusion of around 70 percent of the observatiand, might introduce a selection bias towards sfinaik.
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Export intensity is analyzed using a Mundlak-Chartade-type fractional probit model,
based on the approach developed by Papke and Witlm®d2008Y° Fractional response
models are particularly appropriate for dealinghwdependent variables like the share of
exports in total sales, which is defined only oe tmit interval and has often many
observations at the lower limit (as many firms @t export at all). The same approach is
used to assess the determinants of the otherdmnattdependent variable considered as

measure of firms’ export performance, the proporbbexported products.

Finally, firms’ export survival is evaluated usidgration or survival methods, in order to
deal with the problem of right-censoring of survVitienes (which, if ignored, may lead to

inconsistent estimates of the covariatés)hese methods model survival times indirectly,
via the so-called hazard rate, a concept relatethances of making a transition out of the
current state at each time period, conditional unvigal up to that point (Jenkins, 2005).
Also, unobserved individual heterogeneity is collecbfor, to account for unobservable
factors (such as managerial skills or attitudeaj thay contribute to explain the observed
survival outcomes (by inducing persistence in ekptatus, either in or out of the market)
(Esteve-Perez et al., 2007). Estimates are capuédsing a discrete-time model, which is
appropriate for grouped duration data (i.e., swaviimes grouped into number of yeat3).

Specifically, a complementary log-log (clog-log) debis estimated®

Also in this case, the set of explanatory variabl@ssidered are aimed at taking account of
other factors that may be associated with firmgaek survival, besides firm size. Here,
the variables included are: age, productivity, igmeownership, R&D intensity, human
capital intensity, physical capital intensity, amlde index of market concentration.
Additionally, a measure of export experience isluded, to control for duration
dependence. Also, in order to control for the thet a firm’s exit from export market may
be driven by the firm’s shutdown, an indicator ahte that takes the value one if the firm

fails at timet+1 (and zero otherwise) is added to the regressions.

%8 Also in this case, unobserved firm heterogenaitgddressed by including the firm-level time avesagf

the explanatory variables as controls.

? The presence of right-censored observations isrgéed because most firms are not observed frorg ent
to exit; rather, the sample period generally endfofe the relevant event (firm exit) has occurred.
Consequently, the total length of time betweenyetatrand exit from the export market is unknown.

%0 Although the underlying transition process (firxitdrom export market) occurs in continuous tintiee
data are observed annually.

31 The estimation is carried out using a PrenticeeGhtter (1978) model augmented with a gamma mixture
distribution to address for unobserved individugtienogeneity, as proposed by Meyer (1990).
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A firm is considered to exit the export marketiatdt if it does not export at time-1 and
beyond®? Export experience is measured by the number afsyée firm exports during
the sample period, until it exits the export marikegardless of whether exporting is a
continuous or intermittent activity along the peljioBoth exit from the export market and
firm failure are defined considering information tgpthe year 2008 (i.e., three years after
the end of the sample periot)These additional data allow identifying whethemnot the

firm exported after 2005, as well as whether italidlid not fail in this post-sample period.

4. Data and descriptive statistics

The empirical analysis carried out in this paperb&ésed on an unbalanced panel of
Uruguayan manufacturing firms, which covers théqae997-2005 The panel contains
annual firm-level data (in 1997 constant prices) sales, value added, capital,
intermediate inputs (disaggregated into domestigalichased and imported), energy, and
other expenditure¥. It also includes data on employment and foreiguitahparticipation,
as well as detailed information on the productsdpoed by each firm (disaggregated

according to their domestic or foreign destinatitin)

According to the National Institute of StatisticclWruguay (INE), firms with fewer than
100 employees make up almost 99 percent of enserom the Uruguayan manufacturing
sector, accounting for around 60 percent of sectargployment (see figure 1). The vast

majority of these firms are micro enterprises (&mployees), not encompassed in the

%2 Firms may switch in and out of exporting during emple period. Only those firms that exit theceip
market and do not re-enter it are considered exitims.

% Data for 2006-2008 come from the EAES.

% The panel dataset was constructed using surveyfdan the Uruguayan national statistics offices th
Economic Census (year 1997), and the annual Ecanéwtivity Surveys (EAE, for its Spanish acronym)
(years 1998 to 2005). The EAE includes all fornmah$ with 50 or more employees and a random sawofple
those with 5 to 49 employees. From the EconomicsGgnwhich encompassed all formal manufacturing
enterprises that were active in 1997, only thasedisurveyed in the 1998 EAE were considered.

% The capital stock (tangible assets excluding land buildings) was calculated using the perpetual
inventory method, taking as initial stock the a'ssevok value of the first year available for edicin.

% The current price data were deflated using detapeice indices for each variable. For sales and
intermediate inputs, firm-specific deflators we@mputed as the weighted average of the price isdjae
the four-digit level of the ISIC revision 3) corpssding to all items produced and used as inputs,
respectively, each year by the firm (where weightse given by the yearly share of each item infittma’s
product/input basket).

3" Survey data contain the value of each firm's saftisaggregated by product into domestic sales and
exports. Product codes are those of the Uruguayassification of Economic Activities (CLAEU, forsit
Spanish acronym), which is based on the ISIC rerni8 and the Central Product Classification (CPC)
version 1.0.
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manufacturing surveys from which the data usechis $tudy were drawn. On average,
over the period 1997-2005, small (5-19 employeas) medium-sized (20-99 employees)
firms constituted around 30 percent of total maciwfiang enterprises, and accounted for
around 50 percent of total manufacturing employmkémhicro firms are excluded, SMEs

represented, on average, around 95 percent ofpeists and 60 percent of employment in

the manufacturing sector.

As for this paper’s dataset, the two classificatiateria considered yield similar results in
terms of the distribution of firms by size categ¢sge Table 3). Firms classified as SMEs
according to their average number of employees (hese with an average employment
lower than 100) represent 83 percent of total fijrmish 30 percent of small firms and 53
percent of medium-sized enterprises. When firms dassified on the basis of their
average size coefficient, the proportion of SMEghe total number of enterprises is 84

percent, with 33 percent of small firms and 51 petof medium-sized enterpris&s.

Figure 1
Uruguayan manufacturing sector: Distribution of number of enterprises and
employment by firms’ size range, selected years
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Source: Author’s elaboration, on the basis of datan INE.

% Of those firms classified as SMEs according tdrtheerage number of employees, 98 percent are also
classified as SMEs on the basis of their average gefficient. As for the classification of SMEgd small

and medium-sized enterprises, 93 percent of firlassdied as small according to their average nunolbe
employees are also classified as small when comsgléheir average size coefficient, and 86 peraznt
firms classified as medium-sized enterprises orbtses of their average number of employees assified

in the same category according to their averageefficient.
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The analysis of the yearly classification of firgteows that most enterprises in the dataset
remain in the same size group over the sample ghgoarticularly in the case of SMEs (see
Table Al in the appendix). Around 94 percent amnBrclassified as SMEs belong to that
size category during the whole observation perladthe case of large enterprises, the
fraction of firms that do not change their sizeugras around 60 percent when the number
of employees is considered as classification ¢oierand around 70 percent when

classification is based on the size coefficiént.

Table 3 reports descriptive statistics for the &rim the dataset, averaged over the sample
period. It shows significant differences betweeresgroups, mainly in terms of sales,
value-added, capital and labour, the more direze-stlated variables. Also, large
enterprises exhibit a considerably higher labowdpctivity (value added per employee)
than SMEs, in particular when firms are classif@tdthe basis of their size coefficient.
Large firms are also more capital and skill intgasiand the presence of foreign capital is
more frequent among them. Within SMEs, there aneedsimportant differences between
small and medium-sized firms. A common featurello$iae groups is their very low R&D
intensities, although the percentage of R&D-acfivens (i.e., firms reporting positive

R&D expenditure) is significantly higher for largeaterprises.

Differences in size are also associated with firparticipation in international markets,
both as exporters and importers (see Table 4)pfd@ortion of firms that export is around
two-fold higher for large enterprises than for SMBEswever, for exporting firms, the
average share of foreign sales in total salesnmslasi for both size groups (around 42
percent and 36 percent, respectively, with botksifewation criteria). In addition, among
exporting firms, the average share of exported yetedin the total number of products
produced by the firm is almost the same for SMEd krge enterprises (around 60
percent). Remarkably, exporting small firms shoghler average export shares than large
enterprises, although the fraction of small firmhattexport is only around 15 percent
(compared to more than 80 percent for large ensmprand around 60 percent for

medium-sized firms). Similarly, the proportion afniis that import intermediate inputs is

% For firms classified as large according to theierage number of employees, the fraction that chsing
their size class at least once over the samplegancludes: 10 percent of firms that were in théESgroup

in their first year in the dataset and ended agelanterprises, 11 percent that started and ersldarge
firms, 17 percent that started as large and endesMESs, and less than 1 percent that started ahetess
SMEs. When the classification criterion is the ager size coefficient, these percentages are ardusd
around 12 and less than 2, respectively.
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considerably higher for large enterprises (in patér, compared to small firms), while for
input-importing firms the share of imports in totalermediates is quite similar for all size

groups.

The analysis of the distribution of firms by expstatus shows that around 30 percent of
the enterprises switch in and out of exporting myrihe sample period (see figure 2.A).
This percentage is similar for SMEs and large firlmswever, when non-exporting firms
are excluded, the proportion of switchers is sigaiftly larger among SMEs (more than
60 percent). In contrast, most exporting large diraxe permanent exporters (i.e., they

export every year of the sample period).

The group of enterprises that change their exp@tus during the period 1997-2005
includes firms that begin as exporters and exitgkport market (either temporarily or
permanently), and firms that begin as non-expouers start exporting during the sample
period (either sporadically or permanently) (segife 2.B). The share of firms that fail in
exporting (i.e., firms that exit the export markeid do not re-enter it) is higher for SMEs

than for large enterprises, particularly among eeporters.

23



Table 3
Descriptive statistics, averages 1997-2005

Al Classification criterion: number of employees Clags§ication criterion: size coefficient
firms SMEs Smal_l Medmm-_snzed Large_: SMEs Smal_l Medmm-_snzed Large_:
enterprises enterprises enterprises enterprises enterprises enterprises
Firms
Number 924 765 273 492 159 778 304 474 146
Percentage 82.8 29.5 53.2 17.2 84.2 32.9 51.3 15.8
Observations
Number 5,898 4,701 1,436 3,265 1,197 4,793 1,581 3,212 1,105
Percentage 79.7 24.3 55.4 20.3 81.3 26.8 54.5 18.7
Outpuf’ 67.6 24.0 5.0 32.3 238.8 17.7 2.8 25.0 283.9
(209.6) (97.9) (17.5) (116.0) (376.9) (22.1) (3.1) (23.8) (418.2)
Value addedy 26.7 10.6 1.9 14.4 90.1 7.4 1.1 10.5 110.6
(103.4) (61.3) (11.0) (72.8) (181.4) (11.3) 1.2) (12.6) (218.8)
Capitaf 134 3.9 1.0 52 50.6 3.8 0.7 54 54.8
(45.3) (8.2) (2.5) (9.5) (90.1) (8.0) (1.6) (9.3) (92.6)
Labouf 79.1 36.0 10.7 47.1 248.3 38.8 12.6 51.7 253.8
(145.1) (26.4) (5.5) (24.2) (255.2) (31.7) 8.1) (31.0) (265.5)
Value added per 276.0 254.6 169.9 291.8 360.3 194.6 99.7 241.3 629.1
employeé (1,104) (1,209) (990.1) (1,292) (502.7) (572.1) (198.8) (680.0) (2,221)
Age 28.1 25.9 19.9 28.6 36.4 25.9 19.8 29.0 37.4
(16.4) (15.0) (13.1) (15.0) (19.0) (14.8) (12.5) (14.9) (19.4)
R&D statu$ 19.9 17.1 7.0 22.8 333 16.8 5.9 23.8 36.3
R&D intensityg 0.08 0.07 0.04 0.09 0.08 0.08 0.04 0.10 0.08
(0.43) (0.46) (0.44) (0.46) (0.32) (0.46) (0.42) (0.48) (0.29)
Human capital intensity 25 2.0 0.8 2.6 4.1 1.8 0.6 25 5.1
(5.9 (5.2) (3.5) (5.8) (7.7) 4.9 (2.9) (5.5) (8.6)
Physical capital 125.9 105.9 91.4 112.3 204.3 101.3 72.0 115.8 232.4
intensity’ (229.1) (208.8) (250.1) (187.5) (282.5) (201.2) (211.0) (194.5) (301.4)
Foreign capitﬂl 9.4 6.4 2.2 8.7 23.9 5.7 1.0 8.6 29.5

Notes:? Standard deviations in parenthedadillions of constant Uruguayan pesos (base ye87)9 Total employment (number of employeésThousands of constant Uruguayan pesos
(base year 1997§;Percentage of firms that were R&D active at least year over the sample peridé&R&D expenditure over sale$in percentages: Percentage of firms with foreign
capital participation at least one year over thraga period.

Source: Author’s elaboration.
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Table 4
Descriptive statistics, averages 1997-2005

Classification criterion: number of employees Clagfication criterion: size coefficient
All Medium- Medium-
frms  smes  Smal - Tgpeq  La@e o ogyes  Smal g,y Large
enterprises . enterprises enterprises . enterprises
enterprises enterprises
Exporter§ 49.9 425 15.4 57.5 85.5 42.7 14.5 60.8 88.4
Export share
Exporting firms 38.3 36.3 43.0 35.7 41.5 36.1 42.5 35.5 42.1
(34.7) (35.3) (33.1) (35.4) (33.5) (34.9) (34.6) (34.9) (34.0)
All firms 15.5 11.4 4.0 14.7 314 11.4 35 15.3 33.0
(29.0) (26.0) (16.1) (28.7) (34.2) (25.8) (15.4) (28.9) (34.7)
Share of exported produtts
Exporting firms 60.9 61.1 69.4 60.2 60.7 61.1 67.8 60.5 60.7
(30.3) (31.6) (28.4) (31.8) (27.9) (31.1) (28.0) (31.3) (28.7)
All firms 25.0 19.6 6.8 25.2 46.3 19.8 5.8 26.6 47.8
(35.7) (33.7) (22.4) (36.2) (35.5) (33.6) (20.7) (36.5) (35.5)
Importer§ 54.2 48.9 19.4 65.2 79.9 49.2 19.1 68.6 80.8
Import sharé
Importing firms 55.2 55.6 48.9 56.4 54.4 53.4 51.7 53.5 60.0
(31.7) (31.1) (33.7) (30.7) (32.9) (30.9) (30.5) (31.0) (33.0)
All firms 26.9 23.6 7.0 30.9 39.6 22.8 6.7 30.7 44.4
(35.4) (34.2) (21.3) (36.1) (37.1) (33.3) (20.6) (35.4) (38.7)

Notes:? Standard deviations in parentheseBercentage of firms that export at least once theesample period;In percentages: Percentage of firms that import intermediateseast
once over the sample period.

Source: Author’s elaboration.
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Figure 2
Distribution of firms within size groups, 1997-2005
(In percentages)

A. Distribution of firms by export status B. Distribution of switcher firms by type
0 20 40 60 80 100 0 20 40 60 80 100
Small : ' : : : . ) ) ) ) :
enterprises .84 Small enterprises
Medium-sized : : Medium-sized
enterprises enterprises
SMEs SMEs
Large 13 .
enterprises Large enterprises
All firms All firms

- u L -
Non-exporters Permanent exporters Non-exiting incumbent exporters ®Non-exiting new exporters

m Switchers
® Exiting incumbent exporters B EXiting new exporters

Notes: i) Non-exporters are those firms that newgrort during the period 1997-2005; Permanent dgpor
are those firms that export every year they arthénsample; and Switchers are those firms thatgehéimeir
export status over the sample period. ii) Incumbexyorters are those firms that enter the sample as
exporters, while new exporters are those that stgrorting after entering the sample. In both caseiting
firms are those that exit the export market andiatore-enter it.

Source: Author’s elaboration.

5. Estimation results

The aim of this paper is twofold. Firstly, it evatas how being a SME relates to firm’s
export performance. In so doing, the study atterptgssess to what extent the resource
and internal capability constraints that often elterize SMEs —not captured by the
control variables— may limit these firms’ involventen export markets. In addition, the
paper evaluates the determinants of SMES’ expdravieur, relative to those of the whole
sample of firms. Unfortunately, the reduced numbkpbservations available for large
enterprises prevented from obtaining robust sepdrmestimates for this size group.

This section presents the results obtained for fthe dimensions of firms’ export
performance considered (export propensity, expanisity, product scope and export

survival). Due to space considerations, and foatgrecomparability with the literature, the
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analysis of the determinants of export behaviodotsised on the estimates pertaining to
firms classified according to the number of empes/8

5.1 Export propensity

Table 5 presents the average partial effects osittes indicator variables on firms’ export
propensity, estimated from the CRE probit modelesehresults are obtained from the
estimation of equation (7) on the whole sampleimfig** They show that the probability
of exporting is on average 6 percent lower for SNz for large firms (see column 1),
indicating a positive and statistically significaassociation between size and firms’
likelihood to export. Consistently, exporting prbbay is lower for small enterprises,

relative to medium-sized firms (see column 2).

Table 5
Average partial effects on Uruguayan manufacturingirms’ export propensity, 1997-
2005
Classification criterion
Number of employees Size coefficient
@) 2) 3 4)
Small or medium-sized enterprise (SME)  -0.0631*** -0.0460*
(0.0195) (0.0250)
Small enterprise (SE) -0.0882*** -0.0477
(0.0337) (0.0351)
Medium-sized enterprise (ME) -0.0633*** -0.0458*
(0.0192) (0.0245)
Observations 4,679 4,679 4,679 4,679
Log likelihood -952.4 -946.4 -955.5 -952.6
Wald test X(72)=  X(4=  X(12=  x(74)=
596.89***  593.46***  589.76*** 587.61***
Akaike information criterion (AIC) 1,946.9 1,934.9 1,953.0 1,947.2
Bayesian information criterion (BIC) 2,082.3 2,0740. 2,088.4 2,082.7

Notes: i) All independent variables are lagged peegod. ii) Time and industry dummies are includiecll
regressions. iii) Bootstrapped standard errors tetad by firm in parentheses (150 replications);
*** gignificant at the 1% level, ** significant &he 5% level, * significant at the 10% level.

Source: Author’s estimations.

0 Detailed results for firms classified on the badithe size coefficient are available upon reqfiesh the
author.

“L All control variables specified in Table 1 arelirded in these estimates, although the analysie tser
limited to the size indicator variables (for thenguete results, see table A2 in the appendix). Jame
comment applies to tables 7, 9 and 11.
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The estimated average partial effects are smatiealsolute values) and their significance
level is lower when firms are classified accordingthe size coefficient (see columns 3
and 4). In fact, for small enterprises the effexinot statistically significant. However,

according to the goodness-of-fit measures repariediable 5, estimates based on the

number of employees would provide a better fit® data.

The results on the determinants of firms’ expodpansity are presented in Table 6. They
are obtained from the estimation of a version afagign (7) in which, instead of the size
indicator variables, a measure of firm size is aared (here, the number of employees).
The estimates are carried out for the whole sarapfems and for SMEs separately. In
order to assess whether regression coefficientstatistically different for SMEs and large
firms, a Chow-type test is perform&lAccording to this test's results, the equality of
coefficients is rejected (see Table*&However, it should be noticed that, in the case of
logit and probit models, traditional tests of edmyabf coefficients can lead to invalid
conclusions if residual variation differs acroseups. Since the alternative tests proposed
to overcome this problem have significant limitagso(Allison, 1999; Long, 2009), no
conclusion is drawn here regarding the comparisbrthe coefficients in the export

propensity regressions between size groups.

Estimates show evidence of a statistically sigaificpositive relationship between size and
firms’ exporting probability. The average partiffieets indicate that a one percent increase
in firm size is associated on average with an aildu@8 percent rise in the probability of
exporting. A similar percentage is obtained fomfr classified according to the size
coefficient. These results are in line with thosparted in the existing empirical literature
(e.g., Bernard and Jensen (1999) find that a ornmepeincrease in employment raises the
probability of exporting by 0.10 percent, while Bernard and Jensen (2004)’s preferred

specification this percentage is 0.13).

When the squared value of the size variable iscdal¢he regressions (columns 2 and 4),
to account for the possibility of a non-linear segort relationship, the estimated

coefficient is not statistically significant andetbther variables are little affected (in terms

“2 The test is carried out by adding in the regressio interaction term between each explanatoryakbi
and a dummy that takes the value 1 for SMEs andl atrerwise. The joint significance of the coeffiafs
on these interaction terms is then tested.

“3The equality of coefficients is also rejectedtfue regressions based on the size coefficient.
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of their significance levels and the magnitude luditt average partial effect&).Hence,
there would not be evidence of a critical size shdd for the positive association between

Uruguayan manufacturing firms’ size and export jpimlity.

Table 6
Average partial effects on Uruguayan manufacturingirms’ export propensity, 1997-
2005, by size group

All firms SMEs
@) 2) 3) 4)
Size 0.0807*** 0.0810*** 0.0774*** 0.0785***
(0.0183) (0.0189) (0.0238) (0.0242)
Age -0.0156 -0.0160 0.0023 0.0016
(0.0504) (0.0505) (0.0605) (0.0608)
Productivity 0.0209*** 0.0210*** 0.0265*** 0.0264***
(0.0061) (0.0061) (0.0067) (0.0070)
Export experience (3-year status) 0.0252*  0.0251*.0286** 0.0284**
(0.0135) (0.0135) (0.0132) (0.0133)
Importing activity 0.0256*  0.0256* 0.0338* 0.0337*
(0.0141) (0.0141) (0.0179) (0.0177)
Foreign ownership 0.1484 0.1506 0.1296 0.1294
(0.1093) (0.1092) (0.1889) (0.1879)
R&D intensity 0.6910 0.6894 1.2735 1.2704
(0.9146) (0.9061) (1.3165) (1.2975)
Physical capital intensity 0.0232*  0.0230* 0.0187 .01B6
(0.0119) (0.0119) (0.0154) (0.0155)
Human capital intensity -0.0082 -0.0076 0.1000 0a10
(0.1659) (0.1658) (0.1183) (0.1194)
Industry concentration -0.0055 -0.0050 0.0107 03012
(0.0783) (0.0770) (0.1058) (0.1042)
Observations 4,679 4,679 3,662 3,662
Size-squared no yes no yes
Log likelihood -937.5 -937.4 -754.2 -754.2
Wald test XA(72) = XX73)= X 72)= X473)=

564.91*** 564.32*** 461.75*** 460.15***
Akaike information criterion (AIC) 1934.9 1934.9 355 1552.3
Bayesian information criterion (BIC) 2128.4 2128.4 1689.0 1688.9
Chow test x%(11) = 39.10%**

Notes: i) Estimation results from CRE probit regieas on export propensity. The results on theames of
the explanatory variables are not reported in #didet due to space considerations. ii) All independe
variables are lagged one period (for variable dt&ims, see Table 1). iii) The varialbdize is defined as the
natural logarithm of the number of employees. ih& and industry dummies are included in all regjoess.
v) Bootstrapped standard errors clustered by firrparentheses (150 replications); *** significabtlze 1%
level, ** significant at the 5% level, * significaat the 10% level.

Source: Author’s estimations.

“ For SMEs, the coefficient on size becomes insigaift when the squared term is included (see TABle
in the appendix). This could be due to the colliitgantroduced in the model.
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Regarding the other determinants of firms’ expadpensity, the results obtained show
that prior export market experience and importustaire significantly positively associated
with SMESs’ likelihood to export (the same holds the whole sample of firms). This

would point to the presence of sunk costs of eintiy foreign markets, some of which are
common to both activities. In addition, the reswltsimport status could be related to the
effect of foreign inputs on firms’ internationalropetitiveness. Estimates show that export
probability is on average around 3 percent largerSMEs that have exported over the

three previous years, as well as for those thaortriptermediate inputs.

The results on prior export market experience aneet than those found in other studies
(e.g., Bernard and Jensen, 2004; Ottaviano andeVvidlartincus, 2011). This reflects the
fact that, as pointed out by Roberts and Tybou®T)9export hysteresis declines rapidly
over time. For instance, Bernard and Jensen (2@i6d) that having exported in the

previous period increases the probability of expgrin the current period by 39 percent,

while exporting two years before increases thidbahility by 12 percent.

The hypothesis that exporting firms are more prtideand they self-select also suggests
the existence of sunk costs of entry into exportkeis, which only the most productive

firms find it profitable to incur. This hypothesigould be confirmed here. The results
obtained show that a one percent increase in lapmguctivity is associated on average

with a nearly 0.03 percent rise in SMES’ probapitit exporting.

For the other variables analyzed, no statisticsilipificant association with SMES’ export
propensity is found. However, estimates based @ whole sample of firms show
evidence of a positive relationship of capital nsigy with the probability of exporting.
Also, the average partial effects of previous ekpgrexperience, import activity and
productivity are a little smaller than those ob#airfor SMEs. This would suggest that the
association between the last three variables anas’fiexport propensity is weaker for

large enterprises.

5.2 Export intensity

Table 7 reports the results on the associationriaf $ize with export intensity, obtained

from the estimation of equation (7) as a Mundlale@berlain-type fractional probit

30



model®® They show a negative relationship between the isidieator variables and the
share of exports in firms’ total sales (i.e., aifpos association between firm size and
export intensity). However, this relationship islyorstatistically significant for firms
classified on the basis of the number of employ&és. estimated average partial effects
indicate that export intensity is on average 2% @at lower for SMEs than for large firms.

Again, the effect is larger for small enterpridesrt for medium-sized firms.

Table 7
Average partial effects on Uruguayan manufacturingirms’ export intensity, 1997-
2005
Classification criterion
Number of employees Size coefficient
@) 2 3 4)
Small or medium-sized enterprise (SME) -0.0238* .0e39
(0.0124) (0.0133)
Small enterprise (SE) -0.0479** -0.0027
(0.0191) (0.0223)
Medium-sized enterprise (ME) -0.0248* -0.0040
(0.0123) (0.0133)
Observations 4,679 4,679 4,679 4,679
Log likelihood -968.4 -967.9 -966.1 -965.1
X’(78)=  x¥80)=  xX78)= X*(80) =
Wald test 3317.80*** 2950.63*** 2916.89***  3423.50***
Akaike information criterion (AIC) 2,094.7 2,097.8 2,090.2 2,092.2
Bayesian information criterion (BIC) 2,604.4 2,620. 2,599.8 2,614.7

Notes: i) All independent variables are lagged peegod. ii) Time and industry dummies are includiecll
regressions. iii) Robust standard errors adjustedlfistering at the firm level in parentheses; $fgnificant
at the 1% level, ** significant at the 5% levelsignificant at the 10% level.

Source: Author’s estimations.

Also in this case, the equality of coefficientsass size groups is rejected (see Table 8),
indicating that the determinants of export intgngibuld differ between SMEs and large
firms. However, for SMEs most of the variables d¢desed, including size, do not show a
statistically significant association with the shasf exports in firms’ total sales. The
exceptions are foreign ownership and R&D intensity, which evidence of a positive
association is found (albeit at the 10-percenti@@nce level). Thus, although these two

variables do not show a significant relationshighwdruguayan manufacturing firms’

4> See also Table A4 in the appendix.
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likelihood of exporting, they would be related witihe intensity of these firms’

involvement in export markets (at least for SMES).

The estimated average partial effect shows thabrexptensity is on average 9 percent
larger for SMEs with foreign capital participati¢a similar percentage is obtained for the
whole sample, with a higher significance level)isTtesult would confirm the hypothesis
that (wholly or partly) foreign-owned enterprisegpert more ceteris paribus, than wholly
domestic-owned firms, because they have betternrdton about foreign markets and
access to superior international marketing andibigton networks. As for R&D intensity,
the results obtained indicate that a one percamease in this variable is associated on
average with an around 0.9 percent rise in theggaation of exports in SMES’ sales. This
would reflect the fact that innovation activitiganslate into competitive advantages that
allow firms to compete more effectively in intenoaial markets. However, for both the
results regarding export propensity and exportnisitg, it should be bear in mind that
R&D intensity is an input measure of innovation anay not be an accurate indication of

innovative activity (Gourlay and Seaton, 200%).

The lack of evidence for an association between SMEe and export intensity needs to
be further analyzed. It should be noticed thatdéscriptive statistics presented in section
4 show that, among exporting firms, the averageesbbexports in total sales is similar for
SMEs and large enterprises (although the propoxiofirms that export is around two-
fold higher for the latter). Moreover, exporting ainenterprises show almost the same
average export share than large firms. Does tiptaexthe results on firm size reported in

Table 8? It seems not.

® Roper and Love (2001) find that for smaller firfasth informal and more structured in-house R&D
activity have a positive effect on export intensityhile for larger firms only the latter has a sfgrant
impact. Moreover, Sterlacchini (1999) points ouatthhe relationship between innovation and export
performance appears weak when innovation is med®xeusively by means of R&D indicators, since the
impact of technological change on the export intgnaf firms performing other innovative activitigs
underestimated.
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Table 8
Average partial effects on Uruguayan manufacturingirms’ export intensity, 1997-
2005, by size group

All firms SMEs
1) 2) 3) 4)
Size 0.0183 0.0250* 0.0158 0.0129
(0.0126) (0.0129) (0.0117) (0.0135)
Age 0.0125 0.0116 -0.0123 -0.0125
(0.0335) (0.0331) (0.0329) (0.0326)
Productivity 0.0055 0.0068 0.0089 0.0089
(0.0051) (0.0051) (0.0056) (0.0056)
Export experience (3-year status) 0.0081 0.0082 0420 0.0046
(0.0137) (0.0136) (0.0114) (0.0115)
Importing activity -0.0107 -0.0109 -0.0043 -0.0042
(0.0112) (0.0112) (0.0119) (0.0119)
Foreign ownership 0.0918**  0.0946** 0.0914* 0.0901*
(0.0396) (0.0398) (0.0503) (0.0502)
R&D intensity 0.9961 0.9719 0.9381* 0.9582*
(0.6914) (0.6547) (0.5148) (0.5264)
Physical capital intensity 0.0023 0.0020 -0.0031 .06Q9
(0.0094) (0.0095) (0.0084) (0.0084)
Human capital intensity 0.0215 0.0195 0.0089 0.0045
(0.0793) (0.0790) (0.0858) (0.0867)
Industry concentration 0.0182 0.0271 -0.0188 -05021
(0.0483) (0.0474) (0.0408) (0.0402)
Observations 4,679 4,679 3,662 3,662
Size-squared no yes no yes
Log likelihood -969.6 -966.2 -609.5 -609.3
Wald test X(72) = XA73)=  x(72)= x4(73)=
2932.02*** 3080.25** 3229.71** 3214.83***
Akaike information criterion (AIC) 2083.2 2078.5 ax0 1364.6
Bayesian information criterion (BIC) 2547.6 2549.4 1809.8 1817.6
Chow test X%(11) = 49.51%**

Notes: i) Estimation results from fractional prolEgressions on export intensity. The results eratrerages
of the explanatory variables are not reported & tible due to space considerations. ii) All inaelsat
variables are lagged one period (for variable dt&ims, see Table 1). iii) The varialbdize is defined as the
natural logarithm of the number of employees. ih& and industry dummies are included in all regjoess.
v) Robust standard errors adjusted for clusterinthe firm level in parentheses; *** significant tite 1%
level, ** significant at the 5% level, * significaat the 10% level.

Source: Author’s estimations.

When firms are classified on the basis of the sa&fficient, this size measure does show a
significant positive linear association with SME®xport intensity (results not
reported)’*® In addition, estimates for the whole sample sheidence of a non-linear

“" The estimated average partial effect shows thateapercent increase in the size coefficient iscated
on average with an around 0.02 percent rise in SMgort intensity. The results on R&D intensityear
similar to those obtained when size is measurethbynumber of employees, while foreign ownershipsdo
not show a statistically significant relationshiilwfirms’ export intensity.
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relationship: although size becomes not signifiz@imén its squared term is included in the
regression, the estimated coefficient on this\asiable is positive and significant. This U-
shaped relationship would indicate that exportrisiy only increases with firm size once
a critical size level is achieved; however, thenested coefficient is such that all firms are

on the upward sloping part of the cufie.

Estimates based on the number of employees als® ahwn-linear relationship between
size and the share of exports in total sales,Henthole sample of firms (see Table A5 in
the appendix). In this case, the coefficient o $sznot significant and has a negative sign,
while that on size squared is positive and sigaiftc Again, the relevant segment of this
U-shaped curve is upward sloping, indicating tha¢ &ind export intensity are positively

related.

In the empirical literature, the findings on the@sation between size and export intensity
appear contradictory. Several studies report atigesiassociation (e.g., Kumar and

Siddharthan, 1994; Wagner, 1995; Sterlacchini, 18&fper and Love, 2001), some find a
negative relationship (e.g., Harris and Li, 2009hjle others conclude that firm size and

export intensity are not significantly related (g @abbitas and Gretton, 2003; Pla-Barber
and Alegre, 2007 These discrepancies would result from the noraliitg of the size-

export intensity relationship, and from the usélifferent measures for firm size.

The achievement of economies of scale allows fitmsincrease their international
competitiveness, and is considered one of the faators behind the positive association
between firm size and export behaviour. Howeveahoaigh economies of scale may be
important in overcoming initial entry barriers tréign markets, it is argued that they may
be less significant in determining the extent ah8’ export activity. Thus, conditional on

having overcome entry barriers, the associatiowden size and export intensity could

“8 Similarly, Pradhan and Das (2012) find a lineasifiee association between SMEs’ size (measured by
total sales) and export intensity, while for lafgms there is evidence of a non-linear positivatienship.

9 The estimated critical size level is around 0WBile for the firms included in the sample (i.dp$e with

5 or more employees) the minimum value of the s@&fficient is 0.33.

0 Kumar and Siddharthan (1994) study Indian entsesti Wagner (1995) analyses German manufacturing
firms, Sterlacchini (1999) investigates Italian matturing firms, Roper and Love (2001) examingHri
manufacturing plants, Harris and Li (2009) provaledence for UK establishments, Gabbitas and Qretto
(2003) analyse Australian firms, while Pla-Barbed &legre (2007) focus on French biotechnology §irm
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become negative (Harris and Li, 2009; Roper andel.@001), or not significant. This
would explain the inverted U-shaped relationshipnitfied in many empirical studies,
which suggests that the export intensity of medgired firms may be higher than that of

large enterprises (Sterlacchini, 1989).

Other studies suggest that competitive strategadsted to product quality and innovation,
are more important than economies of scale. Ingrse, Moen (1999) argues that small
firms can overcome the lack of economies of sdaleuigh the development of competitive
advantages linked to product uniqueness or techrab sophisticated niche products.
Thus, smaller firms can succeed internationallypyng high export intensities. The fact
that, as seen above, the positive association bet®R&D intensity and export intensity is
found here to be statistically significant only f&MVEs could be indicative of a
differentiated role played by innovation activitigs enabling these firms to compete in

export markets.

5.3 Product scope

The results on the relationship between firm size export product scope (measured here
by the ratio between the number of exported pradacid the total number of products
produced by the firm) are presented in tables 91dhdAs in the case of export intensity,

estimates are obtained here from a Mundlak-Chamibetype fractional probit model.

The estimated average partial effects show thas tdimension of Uruguayan
manufacturing firms’ participation in export markes$ also positively associated with the
size of the firm. As for the results reported irblEa9, they show a statistically significant
negative relationship between the size indicatorabées and the product scope measure,
although only for firms classified on the basisttié number of employe@3The average

partial effect indicates that export product sc@en average around 3 percent lower for

*! Harris and Li (2009) find a positive relationstiptween size and whether an establishment canamwerc
entry barriers (i.e., export probability), and agatve relationship between size and export intgnsi
conditional on the establishment having internatiaed.

2 On the one hand, firms above a certain size migive an incentive to expand their foreign-market
penetration through FDI, rather than exports. Om d¢ther hand, very large firms may be less oriented
towards foreign markets, as they usually enjoy suttgl domestic market power.

%3 See also Table A6 in the appendix.
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SMEs than for large firms. This effect is larger $onall enterprises than for medium-sized

firms.
Table 9
Average partial effects on Uruguayan manufacturingirms’ export product scope,
1997-2005
Classification criterion
Number of employees Size coefficient
1) 2 3) 4)
Small or medium-sized enterprise (SME) -0.0297* .0206
(0.0160) (0.0195)
Small enterprise (SE) -0.0506* -0.0172
(0.0307) (0.0354)
Medium-sized enterprise (ME) -0.0302* -0.0203
(0.0157) (0.0192)
Observations 4,677 4,677 4,677 4,677
Log likelihood -1,289.4 -1,288.8 -1,289.4 -1,289.1
X(78)=  x(80)=  XX(78)=  x’80)=
Wald test 3265.17** 4118.72** 3246.17** 3251.46***
Akaike information criterion (AIC) 2,736.9 2,739.6 2,736.8 2,740.2
Bayesian information criterion (BIC) 3,246.4 3,262. 3,246.4 3,262.6

Notes: i) All independent variables are lagged peaegod. ii) Time and industry dummies are includtedll
regressions. iii) Robust standard errors adjustedlfistering at the firm level in parentheses; sfgnificant
at the 1% level, ** significant at the 5% levelsignificant at the 10% level.

Source: Author’s estimations.

The equality of coefficients across size groupagain rejected (see Table 10), indicating
that factors affecting firms’ export product scopeuld differ between SMEs and large
enterprises. For SMEs, estimates show evidenceliokar positive relationship between
size and export product scope. The average patiatt indicates that a one percent
increase in firm size is associated on average aitaAround 0.03 percent rise in the share
of exported products. When the non-linearity of #iee-product scope relationship is
controlled for, the estimated coefficient on sig@ared is not statistically significant and
the other variables are little affected (in ternis tloeir significance levels and the
magnitude of their average partial effects). Intcast, for the whole sample of firms there

is evidence of a non-linear positive associationvben size and export product scope (see
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Table A7 in the appendix). As in the case of expaensity, a U-shaped relationship is
found here, although all firms in the sample aréfmnupward sloping part of the curtfe.

Along with size, the other variables statisticadignificantly related with SMEs’ export
product scope are productivity, exporting expergnanporting activity, and R&D
intensity (as shown before, the first three vagabdre also associated with firms’ export
propensity, while R&D intensity is related with tebare of exports in firms’ total sales).
The estimated average partial effects indicate dmatncrease of one percent in labour
productivity is associated with an average 0.01fsg@ growth in the share of exported
products (about one-half of the effect found fop@x propensity). In the case of prior
export market experience, estimates show that éxpoduct scope is on average around 4
percent larger for SMEs that have exported overtlihee previous years (compared to
around 3 percent for export propensity). As for amstatus, the estimated effect indicates
that importing SMEs have on average an around Gpefarger export product scope than
those that did not import intermediate inputs (aceetage similar to that obtained for
export propensity). Finally, the results on R&Deinsity show that a one percent increase
in this variable is associated with an average ge&ent rise in the share of exported

products (twice the effect found for export intéysi

The results on productivity, exporting experiennd anporting activity would support the
hypothesis that the existence of sunk entry costg not only affect firms’ decisions of
whether or not to export, but also the scope ahgirinvolvement in export markets (in
this case, in terms of the proportion of productpoeted). The same assessment can be
made of firm size. Each successive product entry mmply new fixed costs and require

firm assets and capabilities that the largest pritas possess more readily.

The estimates for the whole sample show some diffars with those obtained for SMEs
(see columns 1 and 2 of Table 10). On the one htredeffect of productivity and

importing activity weakens, while that of R&D intty becomes not significant. This
suggests that the association between these \esiald firms’ export product scope

would be feebler (or even not significant) for kargnterprises. On the other hand, the

> For firms classified according to the size coédiit, evidence of a positive relationship of sizehvexport
product scope is also found (at the 1-percent Bigmce level). The estimated average partial &fsbow
that an increase of one percent in size is assatiaith an average rise in export product scoparofind
0.05 percent for SMEs and 0.06 percent for the kample. In both cases, the relationship betweetwo
variables would be linear.
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effect of exporting experience is stronger forwiele sample (both in terms of magnitude
and statistical significance), while foreign owreps becomes significant (at the 10-
percent level). This last result could also be datve of differentiated effects for large

firms.

Table 10
Average partial effects on Uruguayan manufacturingirms’ export product scope,
1997-2005, by size group

All firms SMEs
@) 2) 3) 4
Size 0.0372**  0.0418**  0.0342** 0.0281
(0.0172) (0.0173) (0.0171) (0.0185)
Age -0.0087 -0.0103 -0.0227 -0.0221
(0.0435) (0.0431) (0.0431) (0.0427)
Productivity 0.0099 0.0112* 0.0149* 0.0149*
(0.0068) (0.0067) (0.0076) (0.0076)
Export experience (3-year status) 0.0502***  0.0501* 0.0410**  0.0414**
(0.0178) (0.0180) (0.0166) (0.0165)
Importing activity 0.0248* 0.0247* 0.0335**  0.0335*
(0.0140) (0.0140) (0.0139) (0.0139)
Foreign ownership 0.0835* 0.0889* 0.0897 0.0867
(0.0461) (0.0468) (0.0655) (0.0655)
R&D intensity 1.1864 1.1593 1.8174* 1.8550*
(0.8970) (0.8789) (0.9352) (0.9557)
Physical capital intensity 0.0160 0.0156 0.0118 1940
(0.0124) (0.0124) (0.0116) (0.0116)
Human capital intensity -0.0100 -0.0115 0.0147 830
(0.1226) (0.1218) (0.1309) (0.1323)
Industry concentration 0.0807 0.0864 0.0370 0.0319
(0.0712) (0.0714) (0.0657) (0.0650)
Observations 4,677 4,677 3,662 3,662
Size-squared no yes no yes
Log likelihood -1287.9 -1285.5 -843.6 -842.7
Wald test XA(72) = XA73)= XX 72)=  XxX73) =
3431.61*** 3507.31** 7609.56*** 9246.98***
Akaike information criterion (AIC) 2719.8 2717.1 3B3 1831.4
Bayesian information criterion (BIC) 3184.3 3188.0 2278.1 2284.4
Chow test x}(11) = 17.97*

Notes: i) Estimation results from fractional probégressions on export product scope. The resultthe
averages of the explanatory variables are not tegon the table due to space considerations. li) A
independent variables are lagged one period (faabie definitions, see Table 1). iii) The varialslee is
defined as the natural logarithm of the numbermpleyees. iv) Time and industry dummies are inctliche
all regressions. v) Robust standard errors adjustedclustering at the firm level in parentheses;
*** gignificant at the 1% level, ** significant &he 5% level, * significant at the 10% level.

Source: Author’s estimations.
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5.4 Export survival

The last dimension of export performance evaluatddis paper is firms’ export survival.
Non-exporting firms (i.e., firms that never expdtiring the sample period) are excluded
from the analysis. For firms that begin as non-etgye but start exporting during the
sample period (entrants), pre-entry observatioesdanpped. For exiting firms, post-exit
observations are as well excluded. Thus, for eanh the analysis is based on the period
from first observed entry into exporting until flrexit from export markets (or the end of
the sample period). Since there is not informa#wailable for the years before 1997, this
analysis should be considered as an evaluatioheokxport survival of firms that were
(continuous or intermittently) active in export rkets during the sample period (regardless
of whether they did or did not export before thesipd).

Table 11
Estimation results on Uruguayan manufacturing firms export survival, 1997-2005

Classification criterion

Number of employees Size coefficient
1) 2 3) 4)
Small or medium-sized enterprise (SME) 1.200** 9B 7>
(0.492) (0.566)
Small enterprise (SE) 2.459%** 2.686***
(0.701) (0.772)
Medium-sized enterprise (ME) 1.027** 1.704*+*
(0.495) (0.567)
Observations 2,234 2,234 2,234 2,234
Log likelihood -255.6 -252.0 -252.8 -251.2
Akaike information criterion (AIC) 619.2 614.0 673. 612.3
Bayesian information criterion (BIC) 927.6 928.1 29 926.5
LR test of Gamma variance = 0 X’(1) = X*(1) = X°(1) = X°(1) =

33.01%+* 27.14* 32.75%* 32.40***

Notes: i) Independent variables are lagged oneg@gexcept fofailure andexport experience. ii) Time and
industry dummies are included in all regressioiijsStandard errors in parentheses; *** significabthe 1%
level, ** significant at the 5% level, * significarat the 10% level. iv) The likelihood ratio testr fthe
hypothesis that the Gamma variance is equal to ghomvs that the absence of unobserved individual
heterogeneity in the data is rejected.

Source: Author’s estimations.

The results reported in Table 11 provide eviderica positive relationship between size

and Uruguayan manufacturing firms’ export surviVal positive (negative) coefficient

*> The complete results are presented in Table ABdrappendix.
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indicates that the probability of exiting the exporarket increases (decreases) with the
covariate. For SMEs the likelihood of survival ixperting is on average more than three
times lower than for large enterprises, as meashyetthe hazard ratit¥. When firms are

classified on the basis of the size coefficiens #ffect nearly doubles. In both cases, the

hazard ratio is notably larger for small firms atele to medium-sized enterprises.

The positive association between size and firmgoexsurvival is also shown by the
results presented in Table 12. For SMEs, a oneepeiiocrease in size is associated on
average with an around 0.6 percent decline in tbbability of exiting the export market
(i.e., the hazard ratio is around 0.4). Similaufessare obtained for the whole sample of
firms. Also, as in the case of export propensity, @avidence of non-linearity in the

relationship between size and firms’ export survisdound here (see columns 2 and’).

These results reflect the fact that larger firmes iara better position to survive in export
markets, as they are more likely to operate clostheir minimum efficient scale (which
translates into lower unit costs and raises theeebgal returns from exporting), and they
may have better access to specific inputs (capitdébour) and information. In addition,
the positive relationship between size and firnfgireces of survival in export markets may
reflect scale economy-based exporting (Esteve-Rsdralz, 2007).

Along with size, the other variables that show atistically significant association with
firms’ survival in exporting are export experientian age, industry concentration (only in
the case of SMESs), and firm failure. The result®erport experience indicate the existence
of negative duration dependence in exporting. Trniglies that the likelihood of survival
of Uruguayan manufacturing firms in export marketsreases the longer they remain
exporting. The estimated hazard ratio shows tha additional year of exporting is

associated on average with an around 50 perceet lexit probability.

*® The hazard ratio is the exponential form of thenested coefficient. Hazard ratios larger (smaliédn
one imply that the probability of survival decrem$imcreases) with the covariate.
" The results obtained for firms classified accogdin the size coefficient are similar.
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Table 12
Estimation results on Uruguayan manufacturing firms export survival, 1997-2005,
by size group

All firms SMEs
@) ) 3) 4) 5) (6)
Size -1.016*** -1.471 -1.074**  -0.884** -3.315 -061***
(0.288) (1.460) (0.284) (0.369) (2.199) (0.367)
Size-squared 0.0568 0.348
(0.177) (0.303)
Age 0.835**  0.836*** 0.793***  0.766** 0.711** 0.732**
(0.321) (0.322) (0.299) (0.334) (0.318) (0.320)
Productivity -0.146 -0.142 -0.122 -0.187 -0.178 17@
(0.235) (0.236) (0.230) (0.244) (0.239) (0.241)
Foreign ownership 0.707 0.674 0.695 0.917 0.880 70.9
(0.593) (0.601) (0.580) (0.678) (0.659) (0.676)
R&D intensity -45.85 -45.54 -50.16 -30.98 -28.06 2.48
(55.97) (55.89) (55.40) (47.43) (46.14) (45.62)
Physical capital intensity 0.183 0.172 0.183 0.219 0.191 0.228
(0.179) (0.182) (0.172) (0.184) (0.182) (0.182)
Human capital intensity -1.160 -1.161 -0.779 -1.839 -1.427 -1.989
(3.860) (3.858) (3.883) (5.061) (4.937) (5.036)
Industry concentration -5.007 -4.927 -5.178 -6.640* -6.435* -6.903*
(3.521) (3.530) (3.473) (3.884) (3.826) (3.881)
Failure 15.27%*  15.28**  14.12**  14.30*** 13.55**  13.88***
(4.155) (4.216) (3.440) (4.415) (3.909) (3.864)
Export experience -0.795%*  -0.796*** -0.191 -0.7824  -0.731%** -0.230
(0.138) (0.139) (0.353) (0.147) (0.135) (0.356)
Export experience-squared -0.058* -0.054
(0.0350) (0.0373)
Observations 2,234 2,234 2,234 1,402 1,402 1,402
Log likelihood -250.1 -250.1 -248.8 -205.4 -204.7 204.3
Akaike information criterion (AIC) 608.2 610.1 667. 516.8 519.4 516.6
Bayesian information criterion (BIC) 916.6 924.2 921.6 794.8 807.9 799.9
LR test of Gamma variance = 0 X3(1) = X%(1) = X*(1) = X*(1) = X°(1) = X°(1) =

30.70***  29.74**  23.54**  19.06***  16.20***  16.37***

Notes: i) Estimation results from cloglog regreasi@n export survival. ii) Independent variables lagged
one period, except fdailure andexport experience (for variable definitions, see Table 1). iii) Thkariable
size is defined as the natural logarithm of the numbieemployees. iv) Time and industry dummies are
included in all regressions. v) Standard errongarentheses; *** significant at the 1% level, *ggificant at
the 5% level, * significant at the 10% level. vihd likelihood ratio test for the hypothesis that tBamma
variance is equal to zero shows that the absencenobserved individual heterogeneity in the data is
rejected.

Source: Author’s estimations.

The negative duration dependence would reflect dtwek costs of entry into export
markets, which cause persistence in the exportatgs (in order for firms to avoid future
re-entry costs). Also, the negative duration depand may be related to the updating

costs (totally, or at least partially, sunk) thafiran needs to incur in order to continue
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exporting>® These updating costs contribute to the accumulatib knowledge from
international buyers and competitors, which rapidgpreciates when the firm exits the
export market. This knowledge may generate a legrhy-exporting effect (not explicitly
captured by other observed characteristics of thasj that improves firms’ export
survival chances over time. Without controlling fanobserved individual heterogeneity,
those unobserved firms’ characteristics that areemqi@lly permanent and may induce
persistence in export status would lead to ovenedé the entry (and re-entry) costs and

the learning-by-exporting effects (Esteve-Pereal.e2007).

Negative duration dependence may not be necessiaegr, if learning is more intense
over the first exporting years. In order to tess,tthe squared term of export experience is
included in the regressions. The results obtairfemlvsevidence of non-linearity in the
pattern of negative duration dependence, but oalytlie whole sample of firms (see
columns 3 and 6 of Table 12). In the case of SMiiexe would not be a threshold effect

for the decline over time of the likelihood of expexit.

As for the other variables statistically signifitigrrelated with Uruguayan manufacturing
firms’ survival in export markets, firm age showsi@gative association (i.e., older firms
are more likely to fail in exporting than youngeres). This would result from the erosion
of technology, products, business concepts, ancagemnent strategies over time (Esteve-
Perez et al., 2004). However, other studies firat Hye enhances firms’ probability of

survival in export markets (e.g., Volpe Martincusl&arballo, 2009).

Industry concentration is positively associatedhwB8MESs’ export survival (at the 10-
percent level). This result would reflect the fdwt greater industry concentration allows
firms to gain scale economies, enabling them teebebmpete in foreign markets. Finally,
firm failure shows the expected negative assoaiatwth the probability of surviving in

export markets, which supports the obvious neaxbtrol for this variable.

8 The updating costs are related to the adaptatiarew products to changing export market conditions
changes in the marketing and distribution chanretts,As accumulated sunk costs rise, entry costease
over time, thus making re-entry increasingly co§igteve-Perez et al., 2007).
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6. Concluding remarks

As a result of economic globalization, SMEs worldei increasingly face more
opportunities and challenges than ever before. Mewand despite their increasing active
role in foreign markets, evidence drawn mainly frdeveloped economies suggests that
several obstacles still constrain SMES’ internatloactivities. This paper provides a
developing country perspective on this issue, eoglly evaluating the determinants of
four dimensions of Uruguayan manufacturing firmavaolvement in export markets
(export propensity, export intensity, product scogmed export survival), with a focus on

firm size.

The results obtained show that SMEs underperfoeatative to large enterprises, in the
four export dimensions considered. After contrgjlfior the set of factors that may affect
firms’ export performance (including industry andagmeconomic conditions), export
propensity, export survival and, to a lesser exterterms of statistical strength, export
intensity and product scope, are found to be lolwerSMEs than for large firms. This
would reflect SMEs’ limitations in regard to thesogirces and capabilities they need to
successfully participate in export markets.

Estimates also reveal that the role of size ancerotteterminants of firms’ export
performance differs across the dimensions of exaciivity evaluated. Export propensity,
export product scope and export survival show dissitally significant positive
relationship with firm size, for both SMEs and thibole sample. This result would reflect
economies of scale in production and export mangetas well as larger firms’ resource
advantages to overcome entry costs and absorbigske associated with exporting.
Although the relationship between size and expotividy is frequently found in the
literature to be non-linear, from this paper’s testhere is not evidence of a threshold size
for the positive association between Uruguayan raturing firms’ size and export
propensity, export product scope and export sukviva

In the case of export intensity, the findings oe #ssociation with firm size are mixed.
While for SMEs the relationship is not statistigadlignificant, the results for the whole

sample show evidence of a non-linear associatiaggsting that export intensity

¥ The only exception is a result obtained for theolersample of firms, where a non-linear relatiopsisi
found for export product scope (with a positivensigr the relevant size range)
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increases with firm size, for the relevant sizegggn When firms are classified on the basis
of the size coefficient, this size measure showsgaificant positive relationship with
firms’ export intensity (linear for SMEs and nondar for the whole sample). The
empirical literature also shows mixed findings be tssociation between size and export
intensity, which would result from the non-linegrdf the relationship and from the use of

different measures for firm size.

In addition to firm size, prior export market exjeaice is found to be positively associated
with firms’ likelihood to export, which would beraflection of the existence of sunk costs
of entry into export markets. The estimated sigaifit positive relationship between export
experience and firms’ export survival is also iradiee of the presence of sunk entry costs,
which cause persistence in the exporting statuditéddally, the scope of exported
products shows a significant positive associatioith wfirms’ prior export market
participation. In line with the existing empirichlerature, these results corroborate the
importance of export experience in shaping firmgat performance (e.g., Bernard and
Jensen, 2004; Greenaway and Kneller, 2004; KnatldrPisu, 2007; Ottaviano and Volpe
Martincus, 2011).

Productivity and import activity are found to bespwvely related with firms’ export

propensity and the share of exported products. ,Ttheésresults obtained are consistent
with the hypothesis that exporting firms are moredpctive and they self-select, as only
the most productive firms would be able to overcdh®ecosts of entering export markets.
They also show that importing firms are more likedyexport and sell a larger proportion
of their products abroad, which would reflect tixéseence of common sunk costs of entry
into foreign markets, as well as the effect of igneinputs on firms’ international

competitiveness.

Estimates also show that R&D intensity is positvassociated with the degree of firms’
involvement in export markets, measured by bothstiare of exports in total sales and
export product scope. In contrast to firm size,cekgxperience, productivity and import
activity, the relationship between R&D intensityddirms’ export performance is found to
be statistically significant only for SMEs. Thisutd indicate that the role of innovation
activities in enabling firms to compete more efifieglly in foreign markets is more relevant

for smaller firms, while large enterprises wouldséaheir international competitiveness
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mainly on the achievement of economies of scalavéver, further research is needed on
this issue, as R&D intensity is an incomplete measfiinnovative activity.

Foreign ownership is also significantly positivelgsociated with firms’ export intensity
(for both SMEs and the whole sample) and exportged scope (only for the whole
sample). This result would confirm the hypothesiat t(wholly or partly) foreign-owned
enterprises export moregteris paribus, than wholly domestic-owned firms, since they
have access to better information about foreignketarand to superior international
marketing and distribution networks. However, nadeuce is found for a significant

association between foreign ownership and firmpogekpropensity and export survival.

Finally, firm age and industry concentration aratistically significantly associated with
firms’ likelihood to survive in export markets. Fboth SMEs and the whole sample, the
results obtained show that older firms are morelyiko fail in exporting than younger
ones, which would be due to the erosion of techmglproducts, business concepts, and
management strategies over time. As for industncentration, it is found to be positively
associated with SMEs’ export survival, reflectihgttgreater industry concentration would

allow firms to gain scale economies and to betbenmete in foreign markets.

The above findings provide support for the arguntéat policymakers should develop
specific initiatives regarding Uruguayan manufacmirSMES’ internationalization. For a

country like Uruguay, exporting is a feasible way dvercome the small size of the
domestic market. However, SMESs’ involvement in axpoarkets has so far been limited
by the resource and capability constraints thatragdtarize these firms. Given the
important role played by SMEs in the Uruguayan eooy, the improvement of their

international insertion is crucial for strengthepithe country’s export performance, as

well as for enhancing the impact of exports onrédst of the economy.

As entry into export markets is costly, and pubdisources are scarce, it is crucial to make
sure that export promotion policies are efficientlgsigned and targeted. Also, from a
policy perspective, it is important to understarad anly the factors driving firms’ entry
into exporting but also those influencing their aEgof involvement in export activities, as
well as those affecting export survival. In thisse, the analysis carried out in this paper
may provide helpful information for the developmenit public programs aimed at

stimulating and assisting Uruguayan firms’ pariipn in export markets. However, it
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would be necessary to conduct further researcheuifferences between SMEs and large
firms. The analysis of differences across destmatnarkets would also be worthwhile.
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Appendix

Table Al
Changes in firms’ classification over the sample p@&d

Firms classified as SMEs

Last year
No change At least one change
SME Large SME Large Total

Classification criterion: number of employees

Firstyear = SME 93.6 0.8 20 96.3
Large 3.5 0.1 3.7

Classification criterion: size coefficient

Firstyear SME 93.5 1.3 27 974
Large 2.6 0.0 2.6

Firms classified as large

Last year
No change At least one change
SME Large SME Large Total

Classification criterion: number of employees

Firstyear SME 0.6 10.1 10.7
Large 61.0 17.0 11.3 89.3

Classification criterion: size coefficient

Firstyear SME 1.4 8.9 10.3
Large 69.9 11.6 8.2 89.7

Source: Author’s elaboration.
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Table A2
Determinants of export propensity in Uruguayan mandacturing, 1997-2005

Classification criterion
Number of employees Size coefficient

1) 2 3) 4
Small or medium-sized enterprise (SME) -0.706*** 0.522*
(0.239) (0.286)
Small enterprise (SE) -0.843*** -0.492
(0.291) (0.322)
Medium-sized enterprise (ME) -0.709%** -0.525*
(0.232) (0.283)
Age -0.203 -0.158 -0.129 -0.113
(0.486) (0.500) (0.490) (0.512)
Productivity 0.213* 0.202** 0.193** 0.185**
(0.0872) (0.0885) (0.0887) (0.0916)
Export experience (3-year status) 0.308** 0.310** .29y** 0.298**
(0.120) (0.121) (0.122) (0.124)
Importing activity 0.346* 0.349* 0.360* 0.365*
(0.205) (0.207) (0.210) (0.209)
Foreign ownership 1.305 1.250 1.329 1.300
(0.885) (0.836) (0.910) (0.891)
R&D intensity 4.110 3.693 3.992 3.588
(9.592) (9.767) (9.667) (9.718)
Physical capital intensity 0.0298 0.0383 0.0100 0RY
(0.154) (0.161) (0.151) (0.159)
Human capital intensity -0.319 -0.469 -0.208 -0.259
(1.131) (1.161) (1.119) (1.120)
Industry concentration -0.110 -0.157 -0.0982 -0.121
(0.820) (0.804) (0.810) (0.823)
Observations 4,679 4,679 4,679 4,679

Notes: i) Estimation results from CRE probit regieas on export propensity. The results on theames of
the explanatory variables are not reported in #idet due to space considerations. ii) All indepebde
variables are lagged one period (for variable dtadims, see Table 1). iii) Time and industry dumsnare
included in all regressions. iv) Bootstrapped stadderrors clustered by firm in parentheses (150
replications); *** significant at the 1% level, *gignificant at the 5% level, * significant at th@% level.

Source: Author’s estimations.
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Table A3

Determinants of export propensity in Uruguayan mandiacturing, 1997-2005, by size

group
All firms SMEs
1) 2) 3) 4
Size 0.948** (0.886** 0.831***  0.647
(0.234) (0.391) (0.260) (0.870)
Size-squared 0.00838 0.0275
(0.0536) (0.116)
Age -0.184 -0.188 0.0244  0.0176
(0.593) (0.595) (0.650) (0.654)
Productivity 0.245** 0.246*** (.285*** (.284***
(0.0735) (0.0741) (0.0699) (0.0727)
Export experience (3-year status) 0.267** 0.266**.27®* 0.278**
(0.135) (0.135) (0.118) (0.119)
Importing activity 0.290*  0.289* 0.352*  0.352*
(0.152) (0.152) (0.186) (0.184)
Foreign ownership 1.620*  1.640* 1.325 1.324
(0.978) (0.969) (1.642) (1.635)
R&D intensity 8.112 8.093 13.68 13.66
(10.62) (10.52) (14.10) (13.95)
Physical capital intensity 0.272*  0.271* 0.201 ®20
(0.140) (0.140) (0.166) (0.168)
Human capital intensity -0.0957 -0.0896 1.074 1.085
(1.947) (1.945) (1.295) (1.309)
Industry concentration -0.0641  -0.0582 0.115 0.133
(0.920) (0.905) (1.137) (1.120)
Observations 4,679 4,679 3,662 3,662

Notes: i) Estimation results from CRE probit regiess on export propensity. The results on theamges of
the explanatory variables are not reported in #idet due to space considerations. ii) All indepebde
variables are lagged one period (for variable dtidims, see Table 1). iii) The varialdize is defined as the
natural logarithm of the number of employees. iWh@ and industry dummies are included in all regjaess.
v) Bootstrapped standard errors clustered by firrparentheses (150 replications); *** significabtlze 1%
level, ** significant at the 5% level, * significaat the 10% level.

Source: Author’s estimations.
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Table A4
Determinants of export intensity in Uruguayan manuécturing, 1997-2005

Classification criterion

Number of employees Size coefficient
1) 2) 3) 4)
Small or medium-sized enterprise (SME) -0.162* 0201
(0.0833) (0.0911)
Small enterprise (SE) -0.352** -0.0190
(0.151) (0.155)
Medium-sized enterprise (ME) -0.170** -0.0279
(0.0833) (0.0916)
Age 0.0534 0.0538 0.0763 0.0693
(0.220) (0.219) (0.221) (0.221)
Productivity 0.0326 0.0356 0.0295 0.0342
(0.0330) (0.0335) (0.0331) (0.0331)
Export experience (3-year status) 0.0672 0.0672 690 0.0747
(0.0961) (0.0960) (0.0963) (0.0951)
Importing activity -0.0750 -0.0773 -0.0738 -0.0750
(0.0772) (0.0773) (0.0780) (0.0781)
Foreign ownership 0.578** 0.591** 0.570** 0.578**
(0.248) (0.250) (0.251) (0.251)
R&D intensity 6.968 7.283 6.852 6.844
(4.449) (4.621) (4.492) (4.488)
Physical capital intensity -0.00945 0.0101 -0.0202 -0.0162
(0.0549) (0.0548) (0.0548) (0.0544)
Human capital intensity 0.100 0.121 0.203 0.225
(0.544) (0.545) (0.550) (0.551)
Industry concentration 0.122 0.119 0.100 0.109
(0.323) (0.321) (0.326) (0.328)
Observations 4,679 4,679 4,679 4,679

Notes: i) Estimation results from fractional prol@gressions on export intensity. The results eratrerages
of the explanatory variables are not reported & tdible due to space considerations. ii) All inaeleat

variables are lagged one period (for variable dtédims, see Table 1). iii) Time and industry dumsnare

included in all regressions. iv) Robust standardreradjusted for clustering at the firm level Er@ntheses;
*** gignificant at the 1% level, ** significant ahe 5% level, * significant at the 10% level.

Source: Author’s estimations.
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Table A5
Determinants of export intensity in Uruguayan manuécturing, 1997-2005, by size

group
All firms SMEs
1) 2) 3) 4
Size 0.126 -0.282 0.138 0.395
(0.0868) (0.207) (0.102) (0.426)
Size-squared 0.0522** -0.0378
(0.0239) (0.0634)
Age 0.0860  0.0801 -0.108 -0.109
(0.231) (0.229) (0.288) (0.285)
Productivity 0.0380 0.0467 0.0776  0.0776

(0.0351) (0.0349) (0.0489) (0.0492)
Export experience (3-year status) 0.0559 0.0570 36r.0 0.0403
(0.0954) (0.0955) (0.101) (0.101)

Importing activity -0.0731 -0.0745 -0.0376 -0.0366
(0.0765) (0.0766) (0.103) (0.103)
Foreign ownership 0.599** 0.618** 0.708** 0.699**
(0.250) (0.251) (0.356) (0.356)
R&D intensity 6.851 6.712 8.206*  8.385*
(4.752) (4.519) (4.493) (4.595)
Physical capital intensity 0.0160  0.0139 -0.0270 .0265
(0.0647) (0.0653) (0.0737) (0.0735)
Human capital intensity 0.148 0.135 0.0782 0.0396
(0.546) (0.546) (0.751) (0.759)
Industry concentration 0.125 0.187 -0.165 -0.188
(0.332) (0.327) (0.357) (0.352)
Observations 4,679 4,679 3,662 3,662

Notes: i) Estimation results from fractional protggressions on export intensity. The results eratrerages
of the explanatory variables are not reported & tdible due to space considerations. ii) All inaeleat
variables are lagged one period (for variable dt#dims, see Table 1). iii) The varialdize is defined as the
natural logarithm of the number of employees. iWh@ and industry dummies are included in all regjaess.
v) Robust standard errors adjusted for clusterinthe firm level in parentheses; *** significant tite 1%
level, ** significant at the 5% level, * significaat the 10% level.

Source: Author’s estimations.
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Table A6
Determinants of export product scope in Uruguayan ranufacturing, 1997-2005

Classification criterion

Number of employees Size coefficient
1) 2) 3) 4)
Small or medium-sized enterprise (SME) -0.153* 1a0.
(0.0811) (0.0999)
Small enterprise (SE) -0.268 -0.0903
(0.165) (0.186)
Medium-sized enterprise (ME) -0.157* -0.106
(0.0810) (0.0999)
Age -0.0423 -0.0333 -0.0363 -0.0304
(0.221) (0.220) (0.219) (0.220)
Productivity 0.0447 0.0429 0.0399 0.0375
(0.0346) (0.0344) (0.0346) (0.0350)
Export experience (3-year status) 0.270***  0.267***(0.268*** 0.267**
(0.0888) (0.0877) (0.0888) (0.0878)
Importing activity 0.137* 0.136* 0.139* 0.141*
(0.0740) (0.0733) (0.0746) (0.0740)
Foreign ownership 0.395* 0.393* 0.387* 0.382*
(0.228) (0.228) (0.231) (0.231)
R&D intensity 5.885 6.012 5.763 5.768
(4.574) (4.631) (4.573) (4.578)
Physical capital intensity 0.0365 0.0462 0.0320 2080
(0.0561) (0.0566) (0.0560) (0.0556)
Human capital intensity -0.0900 -0.0941 -0.0390 0383
(0.646) (0.646) (0.648) (0.646)
Industry concentration 0.395 0.380 0.380 0.377
(0.377) (0.375) (0.377) (0.379)
Observations 4,677 4,677 4,677 4,677

Notes: i) Estimation results from fractional probégressions on export product scope. The resulthe
averages of the explanatory variables are not tegon the table due to space considerations. i) A
independent variables are lagged one period (faabig definitions, see Table 1). iii) Time and ustry
dummies are included in all regressions. iv) Rolsteshdard errors adjusted for clustering at tha fevel in
parentheses; *** significant at the 1% level, *gnificant at the 5% level, * significant at the 108gel.

Source: Author’s estimations.
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Table A7
Determinants of export product scope in Uruguayan ranufacturing, 1997-2005, by

size group
All firms SMEs
1) 2) 3) 4
Size 0.195**  -0.109 0.221** 0.707*
(0.0899) (0.165) (0.110) (0.351)
Size-squared 0.0387** -0.0712
(0.0182) (0.0504)
Age -0.0456 -0.0543  -0.147 -0.142
(0.228) (0.226) (0.277) (0.275)
Productivity 0.0517 0.0586* 0.0959* 0.0960*

(0.0354) (0.0353) (0.0491) (0.0490)
Export experience (3-year status)  0.257*%.257** (0.258* 0.261***
(0.0882) (0.0891) (0.100) (0.0994)

Importing activity 0.130*  0.129* 0.215* 0.216**
(0.0729) (0.0733) (0.0893) (0.0894)
Foreign ownership 0.430*  0.457* 0.545 0.528
(0.234) (0.238) (0.378) (0.380)
R&D intensity 6.221 6.090 11.72*  11.97*
(4.698) (4.612) (6.025) (6.163)
Physical capital intensity 0.0839 0.0819 0.0760 798
(0.0650) (0.0650) (0.0748) (0.0748)
Human capital intensity -0.0524 -0.0605 0.0948 093
(0.643) (0.640) (0.844) (0.854)
Industry concentration 0.423 0.454 0.238 0.206
(0.373) (0.375) (0.423) (0.419)
Observations 4,677 4,677 3,662 3,662

Notes: i) Estimation results from fractional probégressions on export product scope. The resultthe
averages of the explanatory variables are not tegon the table due to space considerations. i) A
independent variables are lagged one period (faabie definitions, see Table 1). iii) The varialslee is
defined as the natural logarithm of the numbermpleyees. iv) Time and industry dummies are inctliche
all regressions. v) Robust standard errors adjuftecclustering at the firm level in parenthese®* *
significant at the 1% level, ** significant at th&b level, * significant at the 10% level.

Source: Author’s estimations.
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Table A8

Determinants of export survival in Uruguayan manufacturing, 1997-2005

Classification criterion

Number of employees

Size coefficient

@) 2) 3 4
Small or medium-sized enterprise (SME) 1.200** IRP*
(0.492) (0.566)
Small enterprise (SE) 2.459%** 2.686***
(0.701) (0.772)
Medium-sized enterprise (ME) 1.027** 1.704%xx
(0.495) (0.567)
Age 0.670** 0.743*** 0.648** 0.693**
(0.277) (0.285) (0.275) (0.282)
Productivity -0.204 -0.160 -0.136 -0.0295
(0.228) (0.230) (0.232) (0.240)
Foreign ownership 0.669 0.646 0.880 0.841
(0.572) (0.570) (0.592) (0.596)
R&D intensity -54.63 -48.93 -59.79 -54.07
(58.45) (54.67) (60.82) (58.91)
Physical capital intensity 0.256 0.178 0.296* 0.263
(0.172) (0.175) (0.174) (0.176)
Human capital intensity -2.034 -1.087 -1.270 -1.054
(3.947) (3.748) (4.005) (3.978)
Industry concentration -5.761 -5.148 -5.228 -5.270
(3.570) (3.423) (3.388) (3.373)
Failure 14.53** 14.06*** 14.44%* 14.50**
(3.445) (3.400) (3.435) (3.501)
Export experience -0.790***  -0.781**  -0.788**  -(G84***
(0.121) (0.122) (0.123) (0.125)
Observations 2,234 2,234 2,234 2,234

Notes: i) Estimation results from cloglog regreasimn export survival. ii) All independent variablare
lagged one period, except ftailure andexport experience (for variable definitions, see Table 1). iii) Time
and industry dummies are included in all regressiav) Standard errors in parentheses; *** siguifit at
the 1% level, ** significant at the 5% level, * sifjcant at the 10% level.

Source: Author’s estimations.
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