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INTRODUCTION

The reationship between open trade policies and productivity growth has been examined in a
large number of research papers since the 1980s* As Nishimizu and Robinson [1984] and Rodrik
[1992] pointed out, the presumption that open trade palicies leads to productivity growth reies on
three main arguments. increasng returns to scale, dleviation of foreign exchange condraints, and cuts
of X-inefficiency. If some domestic firms are characterised by increasing returns to scae, they will be
able to increase production and lower average costs by accessng the larger export market.
Additionally, afast rate of export growth can dleviate the severity of foreign exchange congraints and
the tendency towards recurrent balance of payments crises often experienced by developing countries,
fadlitating a regular and increesng volume of imports.  Capita and intermediate goods imports
embodying new technologies will bring new knowledge that will ultimately enhance the country’s
productivity [Helleiner, 1994, p. 27]. Finally, exposure to international competition can create an
incentive for domestic firms to reduce costs and adopt new, more efficient technologies—in other
words, to cut X-ineffidency. Although this argument has been most usualy applied to import-
competing firms, it isalso true for firms entering the export market.

Thereisnow alarge body of empirical evidence showing a strong positive associ ation between
the openness of the trade regime and economic growth. However, this evidence has been criticised on
severd grounds. For one thing, no single measure of openness can summarise the complexity of a
trade regime, and the usua measures have been found to be uncorrdated among themsd ves [Pritchett,

1996]. More importantly, as Rodriguez and Rodrik [1999] have pointed out, many popular measures



2
of trade distortions are poorly related to trade policies or are strongly correlated with other sources of
bad economic performance. Finaly, even if a negative association between trade redtrictions and
growth could be firmly established, the causality need not go from trade to growth. Theimpaosition of
import regtrictions, for example, may be a response to recurrent balance of payments crises caused by
the combination of an overvalued exchange rate and expansonary fiscal and monetary palicies. If this
is the case, both the trade regime and the country’s growth performance will depend on the
implementation of macroeconomic palicies that ensure a stable supply of imports.

In order to disentangle the relationship between the trade regime and growth from the
complexities of measuring the trade regime and the influence of macroeconomic policies, researchers
have looked for evidence in microeconomic data® After all, two of the three arguments that support
the daim that trade openness has a pogitive effect on growth—scales economies and X-efficiency—are
about the technology and behaviour of individual firms. They suggest that the exposure to
international trade make some individual firms grow. Therefore, one way to proceed is to identify
individual firmsthat are exposad to trade and to assess their performance.

Much recent work has focused on the performance of manufacturing exporters. Exporters are,
by definition, exposed to international trade. They are adle to sdl their products in a market that is
both larger and presumably more competitive than the domestic market. Therefore, if the arguments
about scale economies and X-efficiency are correct, we should observe that these firms are more
productive than nonexporters.

The exigtence of a pogitive relationship between participation in the export market and 1abour

productivity has been verified for many deveoping and developed countries. In addition, exporters
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have been found to be larger, more capital-intensve, and to pay better wages than none»(porters3 But
how are these characteritics rdated to their export activities? |s the act of exporting a cause or a
consequence of these characteristics?

The arguments about increasing returns to scale and X-effidency imply a causa link from the
act of exporting to firm performance. Frms must sart exporting before they can exploit scae
economies. Only then they will increase their levels of production and productivity. Additionally, firms
that enter the export market will face higher competitive pressures, for example to ddiver shipments at
the dates promised or to ensure the quality of ther products. If the argument about X-inefficiency is
correct, these firmswill have greater incentives to improve their management and adopt state-of-the-art
technologies once they enter the export market (learning-by-exporting). Both arguments suggest that
several indicators of firm performance, such as employment, sales, labour productivity, capitd intengty,
and wages, are likdly to increase fagter for firms that enter the export market than for firms that never
export.

However, the link between exporting and firm performance may obey to a different reason. It
is posshle that entering the export market requires some manageria and technica sKills that are not
avalable to all the firms producing for the domestic market. If thisisthe case, only a handful of firms
will have the option to start exporting. Moreover, if these manageria and technical kills are pogtively
corrdated to the sze and productivity of the firm, we will observe in the data that new exporters are
larger and more productive than nonexporters before entering the export market for the first time. In
other words, the remarkable performance of exporters compared to nonexporters may be a

conseguence of the self-sdection of the best firmsinto the export market.
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Recent evidence from both devel oped and developing countries has tended to favour the sef-
sdection hypothess. Bernard and Wagner [1997] find that German manufacturing exporters are
aready dgnificantly larger and more productive than nonexporters three years before entering the
export market—and these differences widen in the years prior to entry. Y et, the exporters do not keep
improving their performance compared to nonexporters after they start exporting. They conclude that
‘exporting itself does not provide a performance edge to firms; (...) firms must [first] succeed in order
to begin exporting' [Bernard and Wagner, 1997, pp. 136 and 155]. Bernard and Jensen [19994]
corroborate this result for the United States, while Clerides, Lach, and Tybout [1998], usng a more
sophigticated econometric framework, find no evidence that exporting leads to lower average variable
costsin several industries of Colombia, Mexico, and Morocco.”

This paper examines in depth the rdationship between manufacturing exports and firm
performancein Colombia during 1981-1991. The methodology employed, which is based on the work
of Bernard and Jensen [1995, 19994 and Bernard and Wagner [1997], conssts on comparing severd
indicators of plant performance for exporters and nonexporters at various time intervals. For example,
the sdf-sdection and learning-by-exporting hypotheses are studied, respectively, by comparing the
performance of new exporters vis-a-vis nonexporters in the years before and after their entry into the
export market. This methodology has advantages and disadvantages compared to the econometric
methods used by Clerides et. d [1998]. One advantage lies in its computational smplicity, which
allows the examination of a broad range of plant performance variables. Ancther advantage is that it
fadilitates the comparison of results between Colombia and two industrialised countries, Germany and

the U.S,, which have been studied with the same methodology. An important disadvantage is that it
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does not account for unobserved plant effects that may be corrdated both with the decison to
participate in export markets and with performance indicators. For example, in the modd studied by
Clerides et d. [1998] the lagged export participation variable is endogenous in the average variable
cost equation, making it more difficult to assess the direction of causality between exporting and

average variable costs. However, the endogeneity problem may not be asimportant in practice®

. BACKGROUND AND DATA OVERVIEW

Like many other Latin American countries, Colombia engaged in an import subgtitution
indudtrialisation (19) strategy as a response to the collapse of the internationa trading system during
the Great Depresson. During the 1930s and 1940s industrial growth was led by a few industries:
beverages, ail derivatives, nonmetallic mineras, and textiles. Starting in the 1950s, a second phase of
import subgtitution indluded paper and printing, chemicals and rubber, basic metals, and meta products
[Ocampo, 1994, p. 133]. An important characterigtic that has distinguished Colombia from other Latin
American countries pursuing IS strategies has been the attempt to neutralise the adverse impact of
high import tariffs and quantitative restrictions on manufacturing exports. Since the mid-1950s, the
government introduced a s&t of policies to promote the diversfication of exports, induding preferentia
exchange rates, tariffs exceptions for imports used in the production of nontraditional exports, tax
incentives, and specia credit facdilities [Ocampo, 1994, p. 135]. A magor reform in 1967 rationalised
these export promation mechanisms and introduced a crawling peg exchange rate system.

Thered exchange rate played an important role as a determinant of Colombian manufacturing
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exportsin the 1970s and 1980s. In the second half of the 1970s, the Colombian economy faced alarge
and pergstent boom in coffee prices that led to substantia current account surpluses. As aresult, the
real exchange rate appreciated and the annua growth of manufacturing exports dowed down to 9%
during 1974-79 (down from 16% during 1967-74). Towards the end of the coffee boom, in 1979, a
combination of expansonary fisca policy with contractionary monetary palicy led to large fiscal
deficits and a fast accumulation of externa debt. This combination of policies contributed to the
continued real appreciation of the peso and a negative annua growth rate of manufacturing exports of
almost -10% during 1979-83 [Ocampo and Villar, 1995].

While the main focus of its trade policies were on the area of export promotion, Colombia had
asoinitiated a very gradua liberalisation of import restrictions in the early 1970s, reducing tariff rates
and the number of items requiring prior licenang. Thisliberaisation accderated in 1979-81, but it was
reversed by the end of 1982, as the international debt criss tarnished Colombia's ahility to finance its
current account deficit in the international financia market. By 1984, most import items were subject
to quantitative restrictions. The return of protectionism led to areduction in the current account deficit
and helped in the recovery of indudtria production [Ocampo, 1994, p. 143]. But as the balance of
payments difficulties eased, by 1985, the government restarted import liberalisation. The main
difference with the seventies was that now the real exchange rate depreciated subgtantially. As
Ocampo [1994, pp. 144-45] put it: '[The] exchange rate policy was extremdly effective in generating a
devaluation of the effective exchange rate for both exports and imports. By 1986, both rates had
amply surpassed ther higtorical peaks' In this context, manufacturing exports boomed, growing at

annual rates of 12% for 1983-89 and 29% for 1989-91.
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Only towards the end of our sample period, in 1990, did Colombia radically reform its trade
palicy, virtualy diminating quantitative redtrictions, reducing tariffs and cutting direct export
incentives. As a result, import-competing firms were shidded from international competition during
most of the sample period (1981-1991). It is, therefore, appropriate to focus only on export firmsin
order to assess the link between trade and economic growth in Colombia during this period, Snce only
these firms were exposed to the pressures of international competition.

The data set usad for the andyss comes from the Colombian annual manufacturing survey
(AMS). Thissurvey coversadl the plantswith 10 or more employees and provides information on each
plant's geographic location, industry, ownership dructure, capital stocks, investment flows,
expenditure on labour and materias, value of output sold in the domestic market, and value of output
exported.6 It should be noticed that the gatigtical unit of this data st is, like in other countries
manufacturing surveys, the plant rather than the firm. However, unlike the manufacturing surveys for
the U.S. and Germany, information about which plants bdong to a multi-plant firm is not available in
the Codombian AMS. Neverthdess, an advantage of the Coombian AMS is that it has a more
compl ete breakdown of labour categories than the breakdowns reported for Germany and the U.S.

The AMS asks plants to report the value of sdles for the export market in pesos. This
information is likely to differ from the export data collected by the Customs for several reasons. Firg,
many establishments may sdl their product to wholesalers, without knowing whether it will be
ultimately exported. Second, the valuation of exports at the plant may not include transportation and
other costs required to carrying the products to an internationa port. Third, the Customs data is

reported in U.S. ddlars.  Findly, the AMS dassfies the industry to which the plant belongs according
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to the vaue of the main product manufactured by the plant. While the first two factors may bias
downward the value of exports reported to the AMS, the last factor may create the opposte bias for
some manufacturing sectors. Table 1 shows the average annua value of exports for 1981-1991 by
industry, according to the AMS and the Customs data. Overall, the Colombian AMS covers 88% of
the country’s manufacturing exports, which exceeds the export coverage of the U.S. AMS [see
Bernard and Jensen, 1995, p. 74]. The export coverage differs acrass indudtries, and only in three of
them (food, beverages, and pladtic) are exports sgnificantly higher in the AMS than in the Customs
data.

As Table 2 shows, the proportion of exporters over the total number of plants has been very
gable (around 11%-12%) until the last two years, when it jumped to 15% in 1990 and doseto 20% in
1991. The percentage of exports over saes for the average exporter has adso increased from an
average of 15.7% during 1981-85 to 19.6% during 1986-91." As in the U.S. and Germany, most
exporters sdl ardatively small proportion of their output abroad. During 1981-91, 55% of Colombian
exporters exported less than 10% of ther output, while only 14% exported more than 50% of thar
output (see Figure 1). Table 3 showsthat the Sx largest export industries (food, petroleum, chemicals,
textiles, primary metals, and leather) represented around 80% of total exports during the sample

period. Theseindugtries also accounted for alarge share of total manufacturing sales.

1. PLANT PERFORMANCE OF EXPORTERS AND NONEXPORTERS

The mogt notable difference between exporters and nonexporters reported in Tables2 and 3 is
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in thar plant sze. On average, exporters employed 213 employees, and nonexporters employed 53
employees during 1981-91. These figures are remarkably smilar to those of the U.S. (253 and 58 in
1987) and Germany (257 and 66 in 1992), despite the substantid differencesin the degree of economic
deve opment.8 Although average plant szes vary from industry to industry, in each of them exporters
are dgnificantly larger than nonexporters (Table 3). The predominance of large plants among the
group of exportersis confirmed in the first line of Table 4. For the data s&t as a whole, 51% of the
observations come from small plants that employ between 10 and 30 employees on average, and only
16% come from plants of more than 100 employees. For the subgroup of exporters, only 14% of the
observations come from small plants of 10 to 30 employees, and 49% come from plants of more than
100 employees.

The differencesin the levd of employment between exporters and nonexporters are confirmed
for each employment category and size group (see Table 4). In addition to Sze advantages, exporters
pay on average sgnificantly higher wages than nonexporters, a fact also documented for the U.S. and
Germany. ° Contralling for plant sze, the wage differentids in favour of exporters are highest for
managers (between 40% and 50%) and lowest for blue-collar workers (between 9% and 16%).
Exporters dso have higher levels of labour productivity than nonexporters, measured both as sales per
worker and value added per worker. These differences are most remarkable for plants of up to 100
employees (between 80% and 110%), though they are ill important for plants of more than 100
empl oyees (between 27% and 32%).

Exporters tend to invest more heavily, and as a result are more capitd intensve than

nonexporters. Aswith the productivity figures, the differences are higher for the smaller plants (100%
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to 150% for plants with 10 to 30 employees and 46% to 69% for plants with 30 to 100 employees),
but they are gill sgnificant for plants with more than 100 employees (between 32% and 42%). Asfor
the compogtion of the labour force, exporters tend to employ a higher proportion of white collar
workers, technicians, and managers than nonexporters in plants of up to 100 employees, but they tend
to employ more blue collar workersin plants of more than 100 employees. Findly, it should be noted
that not al plants hire workers in each category and invest every single year. In al Sze categories,
exporters are more likdy to hire technicians and managers and to invest in machinery or other type of
physical capital. In contrast, nonexporters are more likely to report owners working in the plant.

In order to measure the exporter premia in a more systematic way, | estimate a series of

equations, along the lines of Bernard and Wagner [1997], of the following form:

InX,, =a +b, exporter,, +q (exports/ sales), +| Insize,
+ gll ndugryit + gzregi Oni + gSyea'rt + eit '

(1)
where X;: isthe plant characteridtic under anayd's, exporter;: is a dummy variable that takes a value of
one if the plant exports in the current year, (export/sales): isthe ratio of exports to saes of the plant
(in percentage), Sza: is the number of employees of the plant, industry:: is a vector of 94 industry
dummies, region is a vector of 8 metropalitan  region dummies, and year: is a vector of 10 year
dummies. The export premium, bo, Measures the average percentage difference between exporters and
nonexportersfor each characteristic under study.

The results are reported in Table 5. The first two columns report a restricted specification of

Equation (1) that does not include (export/sales)i. All the estimated premia are sgnificantly greater
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than zero, confirming the basic message of Table 4. Blue collar and manager wages are estimated to
be, respectivdy, 11% and 25% higher for exporters than for nonexporters. The estimated premia for
different measures of labour productivity and capital intensity are between 43% and 48%. The share of
nonproduction to total workers is around 4% higher for exporters. Finally, after controlling for
industry, region and year, the average number of employees is estimated to be 123% higher for
exporters.

The last columns of Table 5 report the results of the unrestricted verson of Equation (1), that
includes (export/sales).. Somewhat surprisngly and in contrast to what was found for Germany, the
exporter premia are less for plants that export a higher proportion of their output. Still, the premia
remain positive for most plant characteristics. For example, plants that export more than 70% of their
output are estimated to employ between 75% and 94% more employees, have between 27% and 35%
more capital per worker, and pay their managers between 12% and 17% more than nonexporters. The
mogt notorious differences are for blue collar wages and the proportion of nonproduction to tota
workers, whose premia turn negative for plants that export more than 70% of their output. In sum,
these plants are gill ggnificantly larger, more capital intensve, and more productive compared to
nonexporters, but they pay lower wages to blue collar workers and tend to employ a smaller
proportion of skilled workers™

A possible explanation of the negative corrdation between plant Sze and export intendty isthat
during the export boom of the late 1980s many new firms, which are typicaly smaler than established
firms, seem to have been founded with the express purpose of exporting [Berry and Escandon, 1999,

p. 175]. Asfor the higher proportion of low skilled workers and lower blue callar wages of firms that
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export most of thar output, a possible explanation may lies on the characterigtics of the indugtries in
which Colombia has a comparative advantage. For example, a successful export industry such as the
garment indudtry is labour intensive, pays wages that are about haf the manufacturing average, and
relies predominantly on femae blue collar workers[Berry and Escanddn, 1999, p. 176]. In addition, it
is likdy that firmsin labour intensve and low wage indudtries in which Coombia has a comparative
advantage tend to be rdatively small.

In order to control for other factors that may have an influence on the wage, | estimate the

following regressons™

Inwage, =a + b, exporter, +q (exports/ sales), +1 Insize,

+d (capital / worker), +g,industry, +g,region +g,year, +e, @

Inwage, =a +b, exporter, +q (exports/ sales), +| Insize,
+d (capital / worker), + plant, +g,year, +e,,

3

where plant; is afixed plant effect included to account for unobserved sources of heterogeneity among
plants. The results for Equation (2), which are induded in the upper haf of Table 6, show that the
degree of capital intengty has a podtive effect on the wage. Comparing these results with those of
Table5 it isdear that theindusion of capital intengty in the regressons reduces the leve of the wage
premia. However, the premiaremain significantly postive, ranging from 7% for blue-collar workersto
19% for managers.

The results for Equation (3) are included in the bottom half of Table 6 and show that even

accounting for unobserved sources of plant heterogeneity, the wages paid by exporters are ill
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ggnificantly higher, though the premia are reduced to the 1%-4% range. An interesting result is that
the differences between the wage premia of blue collar workers and managers disappear. This suggests
the exigence of an unobserved plant characteristic (perhaps manageria expertise) that is pogtivey
corrlated with the managers wage and that tends to be more pervasive for exporters than for
nonexporters. Ancther interesting result is that, after accounting for unobserved plant heterogeneity,
the wage premia now tend to increase with the export/sal esrati o.?

Overdl, Caombian exporters are larger, pay higher wages, and have higher degrees of labour
productivity and capital intendty than nonexporters, confirming previous findings for the U.S. and
Germany.13 An interesting difference with the industrialised countriesis that plants that export 70% or
more of thelr output in Colombia pay lower wages to blue collar workers and tend to employ a smaller
proportion of skilled workers than nonexporters.  Although the regression results reported so far
provide a fairly complete description of the characterigtics of exporters, they are slent about the
direction of causdity. Isthe exposure to export markets that makes plants invest more heavily, hire
better managers, increase their labour productivity, and pay better wages? Or are the levds of labour
productivity, capital intengty, and quality of the management that make it easier for a plant to enter the

export market? | tackle these questionsin the following section.

IV.  CAUSALITY

The results of the previous two sections are based on the full sample, which contains 70,983
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observations corresponding to 10,747 plants. Defining an exporter as a plant that has exported at least
in one year, the full sample contains 2,012 exporters. In the present section, | am interested in
comparing the performance of new exporters with plants that never export. | am aso interested in
assessing the performance of new exporters and nonexporters over time, as opposed to the snapshot
approach of the previous two sections. For that purpose, | work with a subsample of 47,316
observations corresponding to 5,559 plants (652 of which are new exporters). A new exporter is
defined, following Bernard and Wagner [1997], as a plant that exports for the firg time after at least
three yearsin the sample. Then, the subsample includes only plants that have at |east four consecutive
annual observations and do not export in any of their first three annual observations.™*

The first question addressed is whether future exporters are larger, pay better wages, and have
higher degrees of [abour productivity and capital intendty before exporting for thefirst time. A related
question is whether employment, wages, labour productivity, and cepital intendty grow faster for

future exporters than for nonexporters before entry into the export market. The regressons to be

estimated are
InX;, =a + b exporter, ; +1 Insize, +gjindustry, +g,region +g,year, +e, (4)
DIn X, =a +b, exporter, .., +gindustry, +g,region +g,year, +§,, 5)

where exporterii 3 isadummy variable that takes a value of oneif the plant will export for thefirg time
in three years, exporteric+1o 1+2) ISadummy variable that takes a value of oneif the plant will export for
thefirgt timein ether one or two years, and DInX;; © InX;; - InXita. Since the event 'entering the export

market for the firgt time may happen only once, each plant has, at most, one exporteri.z dummy with a



15
value of one and at most two exporteric+1 or t+2) dummies with a value of one. In order to interpret the
edimated values of b1 and b as average percentage differences between future exporters and
nonexporters, | excude al the observations of exporting plants in which exporteriws = 0 in the
estimation of Equation (4) and al the observations of exporting plants in which exporterigr1ort+2= 01in
the estimation of Equation (5)."

The results for Equation (4) are shown in the firg three columns of Table 7. They show that
future exporters are sgnificantly larger than nonexporters. after contralling for industry, region and
year, they employ 67% more workers and sel twice as much. Moreover, future exporters are aready
more productive than nonexporters (20% to 24% more) and thair investment per worker ratios exceed
those of nonexporters by around 50%. Finadly, future exporters pay substantialy higher wages to
technicians and managers (around 14%). The only plant characteristic in which future exporters do not
have alarge and gatistically sgnificant premium over nonexportersis the blue-collar wage.

The lagt three columns of Table 7 report the results for Equation (5). They show that
employment grows 1.4% faster and sales grow 4.6% fagter for plants that will enter the export market
in one or two years than for nonexporters. As a result, labour productivity increases between 3% and
4% fagter for these plants. Additionally, the capital/worker ratio increases 5% fagter, and the wages of
blue collar and white-callar workers increase 2% and 2.5% faster for future exporters than for
nonexporters. Taken together, the results of Equations (4) and (5) suggest not only that future
exporters are larger, more capita intensive, and more productive than nonexporters but also that these
differencesincrease over time before entry into the export market actualy takes place.

The next logical question is what happens after entry. Do the new exporters keep increasing
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their Sze, capita intendty, and productivity at rates that exceed those of nonexporters? To investigate

this question | estimate the following variant of Equation (5):

InX,, - InX,_,

=a + b, exporter, , +g,industry, +g,region +g,year, +e,, (6)

where exporteri.» isadummy variable that takes a value of oneif the plant exported for thefirst timen
years ago. In other words, these regressons capture the differentia growth between new exporters
and nonexporters over horizons of n years. As before, | exclude all the observations of exporting
plants in which exporteri., = O for the estimation.

Theresults for horizons of one, three, and fiveyears (n = 1, 3, and 5) arereported in Table 8.
For horizons of one year after entry, the differences in growth rates between exporters and
nonexporters are, with the exception of total employment and employment of blue-collar workers, not
ggnificantly different from zero at the 95% levd. Totd and blue collar employment grows around 3%
fadter for exporters after entry. For horizons of three and five years after entry, employment of white
collar workers, technicians, and managers grows at sgnificantly faster rates for exporters than for
nonexporters (4% to 7%). As a result, the ratio of nonproduction to total workers increases.
Additionally, sales grow dggnificantly faster for exporters than for nonexporters. The growth
differential is4%, dightly lessthan during the two yearsleading to entry (4.6%, see Table 7).

Interestingly, labour productivity grows 1.5% faster for exporters than for nonexporters over
horizons of five years after entry. Isthis evidence of learning effects associated with exports? In other

words, does a longer exposure to export markets contribute to increased productivity? Not
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necessarily. A smpler explanation has to do with sample sdection. The data for the group of new
exporters observed over an horizon of five years after entry corresponds to the years 1989 to 1991,"
during which the real exchange rate was at record high levels and exporting was very attractive.
Chances are that the favourable export conditions allowed these exporters to boost sales and labour
productivity. But other exporters should have also been favoured. In order to control for export
conditions, | re-estimate Equation (6) for horizons of one and three years for a subsample that includes
only the yearst = 1989 to 1991."

Table 9 shows the results.  As conjectured, sales and labour productivity grow sgnificantly
faster for new exporters than for nonexporters over one-year horizons (at 8% and 5%, respectively),
suggesting that favourable export conditions may have influenced labour productivity growth over five-
year horizons. However, one pattern observed in Table 8 is robust to the sample sdection: Exporters
experience a dgnificantly faster growth of blue collar workers one year after entry and of more
qualified workers three years after entry."® Notice that there is no evidence of capital deepening for
exporters after entry into the export market, as opposed to the period that preceded entry (refer to
Table 7).19 The pattern that emerges is then one of successful domestic plants that sdf-sdect into the
export market after a period of expanson in sdes labour productivity, and physical capita
accumulation. After entry, these plants keep a favourable sales growth differential over nonexporters,
but thar physca capital accumulation dows down. Ingead, it seems like after a few years of
experience they gart to invest more in human capital, by increasing the proportion of skilled workersin
their work force.

The reaults shown so far hide the fact that new exporters must have met varied degrees of
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successin the export market. For example, some plants could have failed to keep exporting after afirst
unsuccessful experience. Since these unsuccessful exporters are not going to receive any further
learning' from exporting, we need to contral them in the regresson analyss. The following variant of
Equation (6) discriminates between plants that remain exporting and sop exporting, and indudes new

entrants to the export market as an additional category:

InX,, - InX,_,

=a +b,in, +b, out(n), +b, stay(n), +g,industry,

| (7)
+g,region +g,year, +e,.

init isadummy that takes a value of oneif the plant is entering the export market a timet, out(n):isa
dummy variable that takes a value of oneif the plant entered the export market at timet - nand did not
export at time t, and stay(n):: is a dummy variable that takes a value of one if the plant entered the
export market at timet - nand did export a timet. It should be noted that the number of exportersin
the sasmpleislarger in Equation (7) than in Equation (6) because the latter also includes new exporters
that enter the export market at timet.”*

Thefirg four columns of Table 10 report results for horizons of one year. Plantsthat enter the
export market or kegp exporting the year after entry experience sharp increases in sales (more than
10%) while their levels of employment increase by 3% to 5%. As aresult, their labour productivity
increases between 5% and 9%. In contradt, plants exiting the export market the year after entry
experience a-12% drop in sales. Since ther level of employment does not change, ther lower sales
trandate into drops in labour productivity of the order of -10% to -12%. The sgnificant increase in

blue collar employment noticed in Tables 8 and 9 for one-year horizons is only for continuing
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exporters. Controlling for current export status also uncovers that continuing exporters also increase
their employment of white collar workers one year after entry.

Over horizons of five years, the difference between continuing exporters and stoppers is ill
sharp, though not asdramatic. While continuing exporters experience a Sgnificant increase in sdles and
employment compared to nonexporters (4% and 2.3% respectively), the growth of stoppers is not
gonificantly different from that of nonexporters.  Additiondly, notice the trend towards high
investment in human capital for new entrants into the export market: a 3.7% growth differentia for
white collar workers and a 2.8% for managers. Thistrend dearly accderates for continuing exporters,
but it is not dgnificantly different from zero for soppers. Finaly, the growth differential of labour
productivity is somewhat higher for continuing exporters than for soppers, but in both casesit is not

ggnificantly different from zero.

V. CONCLUSION

Two of the main arguments in favour of export-oriented trade policies (scae economies and
reduction of X-inefficiencies) imply a causal relationship between exporting and some characterigtics of
plant performance that can be examined empiricaly. Following the work of Bernard and Wagner
[1997] for Germany and Bernard and Jensen [1995, 19994] for the U.S,, this paper has investigated
whether the act of exporting leads to increases in plant Sze, labour productivity, capital intendty, and
wages, compared to plantsthat never export. The results can be summarised asfollows.

Firg, thereis dear evidence that Colombian exporters are already sgnificantly larger and more
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capital intengve, have higher levels of labour productivity, and pay higher wages than nonexporters
three years before exporting for the firg time, and such advantages intengfy in the years leading to
entry. Thisresult, that corroborates Smilar evidence for Germany and the U.S,, suggests the existence
of barriers of entry to the export market. Competing in the international market may require some
‘critical mass of manageria and technica kills, which is nat available to al the plants, and such ills
may be corrdated with observable plant characterigtics such as dze, capital intengty, |abour
productivity, and wages. If thisis correct, the favourable performance of exporters before sarting to
export may reflect the accumulation of such critical mass of manageria and technical ills.

Second, thereis evidence that plants that enter the export market keep growing at sgnificantly
faster rates (around 4% per year) than nonexporters over horizons of 3 to 5 years after entry.
However, new exporters do not resume the fast labour productivity growth differentia of ther pre-
entry years after they darted to export. Although they experience a mild recovery of labour
productivity growth over horizons of five year after entry, this may be partly due to the exceptiond
export conditions of the period 1989-91, which favoured the subsample of plants with five or more
years after entry in the export market.

Third, new exporters show a robugt pattern of investment in human capital over horizons of
three to five years after entry in the export market: Their employment of white collar workers,
technicdans and managers grows sgnificantly faster than that of blue collar workers, compared to
nonexporters. This phenomenon has been noticed by Clerides et al. [1998, p. 922], who interpret it as
reflecting the needs for new product design and other forms of technical assstance associated with

breaking into foreign markets. Interestingly, new exporters invest heavily in physca capita before
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entry in the export market, but not after entry.

Findly, there is an important degree of heterogendty in the performance of plants that keep
exporting after entry compared with those that stop exporting. In the short run, the latter suffer
important setbacks in sales and labour productivity. In the medium run (five-year horizon), only
continuing exporters show the consgently higher growth rates in sdes and in the employment of
skilled workers described above. The performance of plantsthat did not export five years after entry is
not sgnificantly different from that of nonexporters.

In sum, the evidence presented is supportive of the sdf-sdection hypothess, corroborating
amilar findings for deveoped and developing countries. This evidence, yet, does not completely rule
out the posshility that successful Colombian exporters learn from their participation in export markets
or that an open trade policy be advantageous for the economy. For one thing, sales and employment
grow at ggnificantly faster rates for exporters than for nonexporters. Given that the former are more
productive than the latter because of the sdf-sdection effect, a higher rate of growth of exporters will
necessarily lead to improvements in aggregate productivity.22 Second, entry into the export market is
likey to involve planning, market research, and investments to expand capacity. The fast capital
accumulation in the years leading to entry may have taken place with the express purpose of exporting.
Therefore, it is possble that the growth in labour productivity observed in the years leading to entry
into the export market is partly a result of the decison to export. Finaly, the observed shift towards a
higher invesment in human capital by exportersis sgnificant, and we cannot discard the possibility that

it will lead to productivity increases over alonger time horizon.
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Table 1: Average annual exports by industry 1981-1991 - AM Svs. Cusomsdata

(US$ million)
Industry AMS Cugtoms

(€Y 2 D73
Totd 1465.74 1667.43 0.88
Food 461.13 252.69 1.82
Beverages 4.77 2.89 165
Tobacco 3.84 441 0.87
Textiles 104.37 128.30 0.81
Appard 46.66 171.48 0.27
Leather 62.75 96.02 0.65
Wood 4.30 12.06 0.36
Furniture 2.73 4.22 0.65
Paper 25.58 290.04 0.88
Printing 22.38 70.38 0.32
Chemicds 148.08 170.71 0.87
Petroleum 309.81 338.99 0.91
Rubber 7.70 10.33 0.74
Plagtic 20.10 11.33 1.77
Sone & day 4857 58.99 0.82
Primary metals 93.30 99.96 0.93
Fabricated metals 31.86 39.99 0.80
Machinery 13.55 27.57 0.49
Electric equipment 17.13 25.73 0.67
Transportation 20.55 19.01 1.08
Instruments 5.65 8.88 0.64
Misc. Manufactures 10.93 84.44 0.13

Source: Author’s computation using information from the Colombian National Directorate of Statistics (DANE).



Table 2: Colombian manufacturing exporters, 1981-1991

Percent of Pant Average number of
plantsthat  exporty employees
Year Pants export sales Exporters  Nonexporters
1981 5956 125 14.1 239 60
1982 6096 12.4 15.7 232 57
1983 6249 11.0 17.2 227 56
1984 6258 10.6 17.3 232 55
1985 6325 116 14.2 209 52
1986 6565 12.0 211 199 51
1987 6782 116 19.0 215 51
1988 6786 12.1 17.7 209 51
1989 6909 13.2 20.0 200 51
1990 6721 154 211 196 50
1991 6336 19.8 18.5 183 51

Source: Author’s computation using information from DANE.
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Table 3: Colombian manufacturing exporters, 1981-91
Annual averagesby indusry

Non-
All Exporters exporters
Percent Percent  Percent Pant  Average Average

of total of total of exporty plant plant

Indugtry Pants sales exports  plants sales gze Sze
All 6453 100.00 100.00 12.9 17.8 213 53
Food 1099 24.85 31.63 8.0 326 237 53
Beverages 127 7.47 0.34 39 3.2 333 191
Tobacco 14 0.83 0.28 250 4.4 465 126
Textiles 434 7.59 7.14 145 12.9 401 77
Appard 922 2.69 3.13 8.6 30.3 160 41
Leather 331 1.96 4.40 20.0 27.2 154 34
Wood 165 0.60 0.28 7.2 89 149 28
Furniture 187 0.37 0.18 5.0 30.0 89 37
Paper 138 4.10 1.70 14.9 7.0 234 52
Printing 338 255 152 91 12.9 191 47
Chemicas 403 13.63 10.27 251 9.5 219 59
Petroleum 26 554 20.63 155 40.1 993 97
Rubber 78 1.65 0.54 17.0 4.0 335 40
Mastic 296 2.98 1.36 16.5 79 141 45
Stone & clay 369 4.94 3.30 11.2 14.0 310 59
Primary metals 88 3.72 6.58 12.6 33.7 362 121
Fabricated metals 527 3.26 2.18 12.7 113 163 37
Machinery 300 1.67 0.90 194 10.8 99 37
Electric equipment 191 3.05 1.16 194 6.0 212 58
Trangportation 214 5.27 133 12.8 5.7 204 75
Ingtruments 63 0.48 0.39 26.0 94 118 29
Misc. manufactures 145 0.81 0.74 22.6 13.8 109 35

Source: Author’s computation using information from DANE.



Figure 1: Digribution of plant exportsasa percentage of plant sales, 1981-91
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Source: Author’s computation using information from DANE.
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Table4: Average annual characteristics of exportersand nonexportersby plant sze, 1981-1991

Lessthan 30 Between 30 and Morethan 100
All plants workers 100 workers workers
Ex- Nonex- Ex- Nonex- Ex- Nonex- Ex- Nonex-
porters  porters porters  porters porters  porters porters  porters
Annual observations 836 5618 118 3196 307 1829 411 593
Employment
All workers 212.8 53.2 22.3 18.1 62.8 51.9 3745 2501
Blue collar workers 147.7 37.6 14.9 12.8 437 38.0 2622 169.6
White collar workers 50.1 13.3 50 34 14.0 10.5 88.5 67.6
Technicians 13.3 45 2.2 17 4.4 3.0 19.3 11.7
Managers 6.1 25 1.9 1.6 2.8 2.3 8.9 5.8
Wages per worker
All workers 76.6 46.2 48,5 38.6 62.6 48.4 95.0 80.0
Blue collar workers 58.9 40.3 38.2 34.9 48.2 41.3 72.7 66.5
White collar workers 88.7 53.6 50.2 42.7 70.2 571 1124 936
Technicians 155.6 101.2 90.0 70.4 1197 97.3 183.0 156.9
Managers 316.1 140.0 1284 853 2106 139.7 421.2 2988
Productivity & capital
Sales/worker 810.1 481.5 5469 2576 7104 3931 8270 6253
Value added/worker 380.5 2145 194.7 93.1 2831 1385 3958 3104
Investment in
Machinery/worker 429 21.4 174 7.0 2.2 13.1 459 32.3
Investment/worker 58.4 318 27.4 12.0 319 20.3 62.2 46.9
Capitd/worker 429.9 224.0 180.0 893 205.2 1405 462.3 330.0
Nonproduction/
Total workers (%) 29.8 29.8 33.0 29.1 30.4 26.7 30.0 322
% no zero observations
Technicians 67.4 31.6 39.8 19.6 57.1 41.0 83.0 67.6
Managers 85.7 61.2 66.0 49.0 81.3 72.8 94.6 91.3
Ownersworking 26.8 56.1 51.6 67.6 33.3 474 14.8 21.0
Inv. in machinery 85.7 57.3 66.2 453 80.5 68.6 95.1 86.6
Investment 92.0 68.4 78.5 575 89.3 79.5 97.9 92.9

Source: Author’s computation using information from DANE.
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Table5: Exporter premia

Export/
Dependent variable ~ Exporter  R° Exporter sdles R° N
Wages per worker
Average wage 01732 0.46 0.2319"" -0.0027" 0.46 70976
(38.0) (42.9) (-19.7)
Blue collar wage 0.1116"" 0.38 0.1647"" -0.0025" 0.39 70668
(25.0) (3L.1) (-18.7)
White collar wage 0.1406"" 0.42 04774™ -0.0017" 0.42 65108
(26.7) (28.5) (-10.7)
Technidans wage 0.1383"" 0.39 0.1663"° -0.0016  0.40 25737
(15.2) (16.1) (-54)
Managers wage 0.2537"" 0.49 0.2842"" -0.0016 0.49 45680
(28.7) (27.7) (-5.9)
Productivity & capital
Sales/worker 0.4632"" 0.46 04506~  0.0006  0.46 70928
(48.4) (39.6) (2.1)
Value added/worker 0.4312™" 0.42 04708 -0.0019" 0.43 70762
(50.3) (46.3) (-7.4)
Inv. in mach./worker 04477 043 0.5332"" -0.0042"" 0.13 43251
(17.7) (18.1) (-5.5)
Tota investment/worker 04807 0.14 0.5421"" -0.0030" 0.14 50728
(20.6) (19.8) (-4.3)
Capital /worker 0.4863"" 0.35 05471 -0.0028" 0.35 70776
(30 @2 (67
Nonprod./total Workers ~ 0.0444™  0.24 0.0648"" -0.0010"" 0.24 70983
(23.1) (28.4) (-16.7)
Employment & sales
Total employment 1.23737  0.29 136497 -0.0061" 0.29 70983
(122.1) (112.2) (-18.3)
Blue collar workers 121367 0.25 131217 -0.0047"" 0.26 70668
(111.4) (100.2) (-13.1)
White collar workers 14299 0.30 16480 -0.0108" 0.31 65108
(108.1) (104.3) (-24.8)
Technicians 092917 0.24 0.9983"" -0.0043" 0.25 25737
(63.2) (59.0) (-8.2)
Managers 0.6065  0.18 0.6906° -0.0046 0.19 45680
(67.4) (65.4) (-15.1)
Sdles 1.9723"  0.40 211307 -0.0069"" 0.40 70928
(130.9) (116.4) (-13.9)

Regressions include industry, region, and year dummy variables. They also include the log of total employment, except
when the dependent variable is total employment, employment by type, or sdles. Dependent variables are in logs, except
for the share of nonproduction workers in total employment. t-tatistics in parentheses. ~ =significantly different from
zeroat 99.9% = significantly different from zero at 99% "= significantly different from zero at 95%.
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Table6: Exporter wage premia

Export/ Tota Capital/

Dependent variable  Exporter sales employment  worker R
Estimated with industry, region, and year dummies

Average wage 01221 01603  0.1068™ 052
(28.1) (107.9) (91.5)

Blue collar wage 0.0722"" 01389  0.0845" 043
(16.6) (93.7) (72.3)

White collar wage 0.0993™" 02233 0.0873" 045
(19.2) (123.8) (60.0)

Technicians wage 0.0874"" 02483 01301 043
(9.8) (71.8) (41.0)

Managers wage 0.1900"" 03888  0.1448 052
(22.0) (124.5) (54.5)

Average wage 01746  -0.0024"" 01585~ 010627 052
(33.9) (-18.7) (106.5) (91.1)

Blue collar wage 01201 -0.0022"" 013717  0.0838" 043
(23.4) (-17.1) (92.3) (71.9)

White collar wage 013117  -0.0015"" 02219  0.0870" 0.45
(21.5) (-9.5) (122.7) (59.8)

Technicians wage 01087  -0.0012"" 02477 012957 043
(10.8) (-4.3) (71.5) (40.8)

Managers wage 02132 -0.0012"" 03880  0.14477 052
(21.2) (-4.5) (123.7) (54.3)
Estimated with fixed plant and year effects

Average wage 0.0394™ -0.06377"  0.0949”" 0.85
(9.7) (-21.5) (45.4)

Blue collar wage 0.0388™" -0.0607""  0.08297" 0.77
(8.5) (-18.2) (35.4)

White collar wage 0.0134° 00790 00670 0.75
(2.3) (18.1) (21.6)

Technicians wage 0.0260" 01002  0.0613™ 0.78
2.7) (10.8) (9.3)

Managers wage 0.0307" 01809  0.0764™ 083
(3.6) (25.7) (15.0)

Average wage 0.0308™"  0.0007 -0.0643""  0.0946"° 0.85
(6.9) (4.8) (-21.7) (45.3)

Blue collar wage 0.0326™"  0.0005 006117 00827 0.77
(6.5) (3.1) (-18.3) (35.3)

White collar wage 0.0151°  -0.0001 00791  0.0671" 0.75
(2.4) (-0.7) (18.1) (21.7)

Technicians wage 0.0253°  0.0001 01001  0.0613™ 0.78
(2.5) (0.2) (10.8) (9.3)

Managers wage 0.0232°  0.0007 ° 01802  0.0761" 083
(2.5) (2.3) (25.6) (15.0)

t-statistics in parentheses. = significantly different from zero at 99.9% ~ = significantly different from zero at 99% ~ =
sgnificantly different from zero at 95%.
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Table7: Exporter premia: Levelsand growth ratesprior to exporting

Levels Growth rates
Dependent variable Exporter R® N Exporter R® N

Wages per worker

Average wage 0.0627"" 0.42 26866 0.0186~  0.02 32424
(4.8) (2.9)

Blue collar wage 00224  0.35 26812 0.0191° 0.02 32297
(L7 (25)

White collar wage 0.0377 0.35 24583 0.0256° 0.01 29110
(2.4) (2.6)

Technidans wage 014917 0.37 8694 -0.0028  0.02 9104
(5.0) (-0.2)

Managers wage 0.1453"" 042 16315 0.0011  0.01 18589
(5.4) (0.1)

Productivity & capital

Sales/worker 0.2437" 0.48 26846 0.0319”" 0.01 32392
(8.8) (3.2)

Vaue added/worker 0.2058™ 0.41 26801 0.0407" 0.01 32300
87 (33).

Inv. in mach./worker 0.5068 0.12 16192 0.1413° 0.01 14656
(6.5) (2.1)

Investment/worker 048807 0.17 20527 -0.0046 0.01 32420
(7.0) (-1.9)

Capital /worker 027817 0.33 26792 0.0502"" 0.01 32335
(6.6) (4.9)

Nonprod./total workers 0.0298" 0.26 26867 0.0018 0.00 32426
(5.2) (0.7)

Employment and sales

Total employment 0.6717"" 0.22 26867 0.0139° 0.01 32426
(22.2) (2.0)

Blue collar workers 0.6403" 0.19 26812 0.0094 0.01 32297
(19.7) (1.1)

White collar workers 0.8216" 0.26 24583 0.0165 0.00 29110
(19.7) (1.3)

Technicians 043797 0.17 8694 0.0419° 0.01 9104
07 (2.2)

Managers 0.2691 0.11 16315 0.0233  0.01 18589
(9.5) (1.8)

Sdes 102377 0.37 26846 0.0462"" 0.02 32392
(22.5) (4.7)

Regressions include indugtry, region, and year dummy variables. The regressons in levels also include the log of total
employment except when the dependent variable is total employment employment by type, or salm t-gatigics in
parenthae; = dgnificantly different from zero at 99.9% = dgnificantly different from zero at 99% " = = ggnificantly
different from zero at 95%.



Table8: Exporter premia: Growth ratesfor various horizons
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One-year horizon

Three-year hgrizon

Five-year horizon

Dependent variable  Exporter R N Exporter R° N Exporter R° N

Wages per worker

Average wage 0.0028 0.01 21769 0.0011 0.03 13418 0.0057 0.05 7004
(0.3 (0.2) (1.4)

Blue collar wage 0.0025 0.01 21664 -0.0046 0.02 13344 0.0008 0.03 6964
(0.2) (-0.8) (0.2)

White collar wage 0.0023 0.01 20011 0.0014 0.02 12311 0.0099 0.04 6397
(0.2) (0.2) (1.6)

Technicians wage -0.0010 0.02 6411 -0.0098 0.05 3621 -0.0132 0.1 1861
(-0.0) (-0.7) (-1.1)

Managers wage -0.0186 0.01 13085 0.0023 0.03 7747 -0.0017 0.05 3944
(-0.9) (0.2) (-0.2)

Productivity & capital

Sales/worker -0.0018 0.01 21755 0.0160 0.03 13409 0.0157° 0.05 6998
(-0.1) (1.8) (2.0)

Val ue added/worker -0.0050 0.01 21707 0.0044 0.02 13381 0.0153 0.05 6984
(-0.3) (0.4) (1.9)

Inv. in mach./worker 0.0008 0.01 9369 0.0424 0.03 5756 0.0283 0.04 2991
(0.8) (0.8) (0.7)

Investment/worker -01150 0.09 17114 -0.1074™ 0.18 10798 -0.0495" 0.22 5609
(-1.8) (-3.5) (-2.1)

Capital/worker 0.0071 0.01 21722 0.0021 0.03 13392 0.0050 0.05 6991
(0.5) (0.2) (0.5)

Nonprod./total workers 0.0022 0.00 21770 0.0072" 0.02 13419 0.0050° 0.04 7005
(0.5) (3.1) (2.4)

Employment & sales

Total employment 0.0307" 0.01 21770 0.0247"" 0.03 13419 0.0246"" 0.06 7005
(2.8) (3.6) (3.8)

Blue collar workers 0.0332° 0.01 21664 0.0105 0.03 13344 0.0144 0.05 6964
(2.4) (1.2) (1.8)

White collar workers 0.0171 0.00 20011 0.0454™" 0.02 12311 0.0427"" 0.04 6397
(0.9) (3.9) (4.1)

Technicians 0.0539 0.01 6411 0.0738™ 0.05 3621 0.0458" 0.08 1861
(1.9) (4.0) (2.7)

Managers 0.0370 0.01 13085 0.0382" 0.03 7747 0.0381" 0.06 3944
(1.8) (3.1) (3.4)

Sdes 0.0289 0.02 21755 0.0405"" 0.04 13409 0.0402"" 0.07 6998
(1.9) (4.3 (4.7)

Dependent variables are annualised log differences over horizons of 1, 3, and 5 years. Regressons include industry,
region, and year dummy variables t-datistics in parentheses. = dgnificantly different from zero at 99.9% =
sgnificantly different from zero at 99% = sgnificantly different from zero at 95%.
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Table9: Exporter premia: Growth ratesfor various horizonsending in the years 1989 to 1991

One-year horizon Three-year horizon
Dependent variable  Exporter R N Exporter R° N

Wages per worker

Average wage 0.0217 0.02 9976 0.0074 0.03 8380
(1.7) (1.2)

Blue collar wage 0.0154 0.02 9913 0.0006 0.03 8329
(1.0) (0.1)

White collar wage 0.0098 0.01 9259 0.0088 0.03 7742
(0.5) (0.9)

Technicians wage -0.0186 0.03 3027 -0.0023  0.07 2297
(-0.4) (-0.1)

Managers wage -0.0299 0.02 6294 0.0312° 0.05 4960
(-1.0) (2.0)

Productivity & capital

Sales'worker 0.0540° 0.02 9971 0.0118 0.03 8375
(2.5) (1.0)

Vaue added/worker 0.0551° 0.01 9946 0.0043 0.02 8358
(2.0) (0.3

Inv. in mach./worker 02716 0.02 4368 0.0021 0.04 3602
(1.7) (0.0)

I nvestment/worker 0.0404 0.01 9080 -0.0698 0.18 7244
(0.7) (-1.9)

Capital/worker 0.0372 0.01 9956 0.0017 0.03 8364
(1.7) 01

Nonprod./total workers 0.0070 0.01 9977 0.0087" 0.02 8381
(1.2) (2.9)

Employment & sales

Total employment 0.0276 0.02 9977 0.0256° 0.04 8381
(1.8) (2.9)

Blue collar workers 0.0415 0.01 9913 0.0116 0.03 8329
(2.1) (1.1)

White collar workers -0.0018 0.01 9259 0.0525" 0.02 7742
(-0.1) (3.5)

Technicians 0.0461 0.03 3027 0.0885"" 0.09 2297
(1.0) (3.5)

Managers 0.0409 0.01 6294 0.0310 0.03 4960
(1.3 (1.8)

Sdes 0.0817" 0.03 9971 0.0376° 0.05 8375
(3.8) (3.1)

Dependent variables are annualised log differences over horizons of 1 and 3 years. Regressions include industry, region,
and year dummy variables. t-datistics in parentheses. = dgnificantly different from zero at 99.9% = dgnificantly
different from zero at 99% " = sgnificantly different from zero at 95%.
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Table 10: Exporter premia: Growth ratesfor varioushorizons controlling for current export satus

One-year trandgtions

Five-yearstrangtions

Dependent variable  In Out Stay R’ In Out Stay R’

Wages per worker

Average wage 0.0146 -0.0086 0.0093 0.01 0.0232"" -0.0009 0.0093 0.06
(1.8) (-0.5) (0.8) (8.3) (-0.1) (1.6)

Blue collar wage 0.0114 0.0011 0.0041 0.01 0.0211"" -0.0015 0.0016 0.04
(1.2) (0.1) (0.3) (7.0) (-0.2) (0.3)

White collar wage -0.0007 0.0007 0.0039 0.01 0.0098° 0.0028 0.0130 0.04
(-0.1) (0.0) (0.2) (2.4) (0.3) (1.6)

Technicians wage 0.0081 -0.0624 0.0290 0.02 0.0045 -0.0356 -0.0063 0.1
(0.3) (-1.3) (0.9) (0.5) (-1.8) (-0.4)

Managers wage 0.0303 -0.0383 -0.0070 0.01 0.0100 -0.0093 0.0074 0.05
(1.7) (-1.1) (-0.3) (1.4) (-0.6) (0.6)

Productivity & capital

Sales'worker 0.0896"" -0.1222"" 0.0628"" 0.01 0.0542"" 0.0097 0.0180 0.05
(6.7) (-4.6) (3.3) (9.8) (0.8) (1.6)

Vaue added/worker 0.0575" -0.1006" 0.0473° 0.01 0.0483"" 0.0056 0.0210 0.05
(3.4) (-3.1) (2.0) (8.6) (0.4) (1.8)

Inv.in mach/worker  -0.1864" -0.0345 0.1323 0.01 -0.0227 0.0216 0.0426 0.04
(-2.0) (-0.2) (1.0) (-0.8) (0.4) (0.9)

Investment/worker -0.1522" -0.1840 -0.0739 0.09 -0.0084"" -0.0104" -0.0219" 0.08
(-2.7) (-1.7) (-0.9) (-4.0) (-2.1) (-5.0)

Capital/worker 0.0264° 0.0110 0.0048 0.01 0.0403 0.0044 0.0020 0.05
(2.1) (0.4) (0.3) (6.2) (0.3) (0.1)

Nonprod./total workers  0.0060 -0.0101  0.0085 0.00  0.0069"" 0.0021  0.0076" 0.03
(1.7) (-1.5) (1.7) (5.0) (0.7) (2.6)

Employment & sales

Total employment 0.0281" 0.0024 0.0454"" 0.01 0.0115° 0.0108 0.0236° 0.05
(3.0) (0.1) (3.4) (2.5) (1.0) (2.4)

Blue collar workers 0.0135 0.0014 0.0501”° 0.01 -0.0008 -0.0029 0.0161 0.04
(1.1) (0.1) (2.9) (-0.1) (-0.2) (1.4)

Whitecollar workers ~ 0.0437" -0.0421  0.0485  0.01 0.037" 0.0175 0.0515"" 0.03
(2.7) (-1.3) (2.1) (5.0) (1.1) (3.4)

Technicians -0.0019 0.0463 0.0511 0.01 0.025° 0.0396 0.0405 0.07
(-0.1) (0.9) (1.5) (2.0) (1.4) (1.9)

Managers 0.0270 0.0290 0.0451 0.01 0.0277" 0.033 0.0364° 0.05
(1.5) (0.9) (1.7) (3.5) (1.9) (2.5)

Sdes 0.1178 -0.1199 0.1082"" 0.02 0.0661"" 0.0204 0.0416° 0.06
(9.3) (-4.8) (5.9) (10.2) (1.4) (3.1)

Dependent variables are annualised log differences over horizons of 1 and 5 years. Regressions include industry, region,
and year dummy variables. t-gatigtic in parentheses = dgnificantly different from zero at 99.9% = dgnificantly
different from zero at 99% " = dgnificantly different from zero at 95%.
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NOTES

' See eg. Krueger and Tuncer [1982], Feder [1983], Nishimizu and Robinson [1984], Dallar and
Sokoloff [1990], Esfahani [1991], Edwards [1992], Sachs and Warner [1995], and Harrison [1996].

> A World Bank project made a pioneering effort in collecting and anaysing large manufacturing data
sets of a series of deveoping countries. See Tybout [1992], Liu [1993], Tybout and Westbrook
[1995], and the volume edited by Roberts and Tybout [1996].

® See Berry [1992] for a review of studies of Colombia, Brazil, and other countries; Aw and Hwang
[1995] for a study on Taiwan’s dectronic equipment industry; Bernard and Jensen [1995] for the U.S.
and Bernard and Wagner [1997] for Germany.

* Yet, the evidence againgt the learning-by-exporting hypothesis is not fully conclusive. Aw, Chung,
and Roberts [1998], Kraay [1999], and Bigsten et a. [1999] find some evidence in itsfavour usng data
from, respectively, Taiwan, China, and four African countries.

® Based on their own econometric results, Clerides et al. [1998, p. 931] suggest that 'the bias associated
with cogt function estimatorsthat treat lagged participation as exogenous may be negligibl€.

® See Roberts[1996] for a description of the data set.

’ For comparison, 14.6% of U.S. plants exported 10% of their sales in 1987 [Bernard and Jensen,
1995, p. 77], and 44% of the plantsin Lower Saxony, Germany exported 40% of their output in 1992
[Bernard and Wagner, 1997, p. 137].

® SeeBernard and Jensen [1995, p.77] and Bernard and Wagner [1997, p. 139].

° The AMS asks plants to report their total wages and benefits paid during the year and the number of
employees as of November 15 of each year, for different categories of labour. | compute wages per
worker astheratio between both figures.

 Thesefindi ngs corroborate previous results by Ocampo and Villar (1995) from asample of 991
manufacturing exporters from the 1990 Colombian Annual Manufacturing Survey.

' Bernard and Wagner [1997] aso indude production worker hours and a multi-plant dummy;,
variablesthat are not available for the Colombian data s.

? The data a0 suggests the presence of an unobservable characteristic (perhaps unionisation or
efficiency wage consderations) that makes larger plants pay better wages, especidly to blue collar
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workers, while other unobservable characteristic (perhaps workers skills) makes the more capita
intengve plants pay higher wages to white collar workers and managers.

 Incidentally, a comparison of the estimates obtained for the three countries revesls that exporter
premiatendsto be larger in Colombiathan in the U.S and Germany.

“ Of the 70983 observations of the full sample, 10510 were diminated because the plants exported in
at least one of thar first three years, 5688 because the plants had less than 4 observations, and 7469
because the plants had at least one missng annua observation.

> Asaresult, the 'treatment group' (future exporters) includes one or two observations per plant, while
the 'contral group' (non-exporters) includes more than one observation per plant.

® These are plants that started to export between 1984 and 1986.

" The sub-sample includes plants that entered the export market between 1988 and 1990 for one-year
horizons and between 1986 and 1988 for three-year horizons.

'® | nterestingly, the growth differential in the employment of managers over athree-year horizon is not
ggnificant during 1989-1991, but the wage of managers grows sgnificantly faster for exporters than
for non-exporters, suggesting a scarcity of managers among export firms,

¥ Table8 showsa negative growth differentia in the investment/worker ratio for new exporters. This
suggests that some plants must have undertaken important investments during the year of entry into
exporting. Plant-levd investment time series, though, are often very erratic, so we cannot discard the
presence of outliersin influencing the strong negative estimated coefficient.

? In an additional series of estimations of the regressons shown in Table 8 | induded additiona
contrals for initial leves of employment, wage, and the ratio of non-production to total workers,
following Bernard and Jensen [1999a]. The controls do not modify the generd pattern described.

! Now the 'treatment group' (new exporters) may include up to two observations per plant: onefor the
entry year and another for n years after entry.

?? See Bernard and Jensen [19990)] for asimilar argument for the United States.



