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Abstract

We investigate the impact of international outsourcing on productivity using plant level data
for Irish manufacturing. Specifically, we distinguish the effect of outsourcing of materials
from services inputs. Moreover, we examine whether the impact on productivity is different
for plants being nore embedded in international markets through exporting or being part of a
multinational. Our results show that productivity benefits only accrue to affiliates of foreign
owned multinationals and exporters. In particular, for foreign-owned exporting plants
increased international outsourcing of both services and materials is associated with higher
productivity, whereas this link only exists for domestic exporters' outsourcing of materials.
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1 Introduction

International outsourcing has become a growing phenomenon in world trade. Hummels
et a. (2001), for example, provide evidence from data for 10 OECD and four emerging market
countries that trade in outsourced components in the vertical chain accounts for 21 percent of
these countries exports.® Moreover, they find that internaional outsourcing grew
approximately 30 percent between 1970 and 1990. Chen et a. (2005) update this evidence and
also show for the US that vertical specialisation of production can account for about two-thirds
of the increase in exports over the last three decades. More recently, the attention in many
industrialised countries, in particular the US and UK has shifted away from outsourcing of
materials to services outsourcing (Amiti and Wei, 2005a). For instance, much media coverage
has been given to the outsourcing of services to developing countries such as India.

Given the considerable growth in outsourcing it is not surprising that a sizeable amount
of research has now been devoted to attempting to understand the causes and consequences of
this disintegration of production.? When investigating the impact of international outsourcing
most research seems to focus on the implications for domestic labour markets, as reviewed by
Feenstra and Hanson (2001). For example, Feenstra and Hanson (1996, 1999) and Hijzen et al.
(2005) use aggregate data to estimate the impact of international outsourcing on wages and the
relative demand for skills in the US and UK, respectively.®> Head and Ries (2002) provide a
micro level study of the impact of international outsourcing on firm level labour demand,

measuring outsourcing using data on employment in Japanese enterprises abroad. Their

1 In the international trade literature, international outsourcing is generally seen to be equivalent to vertical
specidisation and is measured in terms of trade in intermediate goods.

% See, for example, recent special issues on international outsourcing of the North American Journal of Economics
and Finance (Vol. 16, No. 1, 2005) and the International Review of Economics and Finance (Vol. 14, No. 2,
2005).

3 Similar work has been undertaken for other countries; see, for example, the review by Feenstra and Hanson
(2001).



empirical results show changes in skills intensities that are consistent with outsourcing of
lower-skill activities abroad.

Another somewhat neglected, but potentialy important, aspect of outsourcing is its
impact on productivity.* In this regard, standard trade theory tells us that increased
specidization following international outsourcing is beneficial for the economy as it alows
reallocation of resources to their best use. A priori, one would aso expect the individual plant
to be able to benefit from international outsourcing. In the short run it alows the plant to
purchase lower cost or higher quality intermediates abroad. In the medium to longer run, it
will also be able to reallocate resources (e.g., outsourcing of low skill intensive part of
production may lead to specialization in higher value activities).

The empirical evidence on such link between international outsourcing and productivity
is, however, to the best of our knowledge, scarce. The few papers that have investigated
productivity effects of outsourcing have used aggregate data. For instance, Egger and Egger
(2005) focus on the link between international outsourcing of materials and labour productivity
of low skilled labour, using aggregate data for EU member countries. The authors find that the
productivity of low skilled workers is adversely affected by cross-border fragmentation in the
EU in the short-run, while in the long run low-skill worker productivity rises. They argue that
this result is consistent with labour market rigidities in the short run, but in the long run factor
mobility will lead to the predicted result of rising labour productivity. Another example is
Amiti and Wei (2005b) who use industry level data for the US and show that services

outsourcing is positively associated with productivity.

* The potential importance of this aspect is highlighted by some recent evidence which casts some doubt on the
efficacy of outsourcing for boosting company performance. For example, 56 percent of survey respondentsto an
IT speciaists journa claimed that outsourced IT work was at least worse than that produced in-house. More
worryingly, 11 percent reported that the outsourced work induced a setback in the firm'’s production; see Software
Development Magazine, January 2004 issue.



In the current paper we, as the aforementioned studies, also investigate whether
international outsourcing affects productivity. However, in contrast to these, we do so using
plant, rather than industry, level data® Recent empirical studies of firm and plant level
productivity have established that there is large and persistent heterogeneity across firms even
within narrowly defined industries (see, e.g., Bartelsman and Doms, 2000), hence accounting
for this with the use of micro data is important. Additionaly, we allow for potential
productivity effects to be different for purely domestic plants, exporters, and foreign-owned
affiliates in the host country. This latter aspect links our paper in with the recent theoretical
and empirical work on plant/firm heterogeneity and international trade, such as Bernard et al.
(2003), Helpman et al. (2004) and Y eaple (2005).

Another feature of our paper is that we make the explicit distinction between services
and materials outsourcing. That such a categorisation may be important has already been
hinted at by the recent studies of Gorzig and Stephan (2002) and Gérg and Hanley (2004), who
using establishment level data for Germany and Ireland, respectively, find that outsourcing of
material inputs has positive effects on establishments’ returns on sales and profitability, while
there are no such positive effects for services outsourcing.® Similar to the empirical literature
using aggregate industry level data (e.g., Feenstra and Hanson, 1996, 1999), which defines
international outsourcing generally as imported intermediate inputs weexamine input sourcing
behaviour at the level of the plant. Hence, we define international outsourcing as the value of

imported intermediates at the level of the plant.

® Girma and Gorg (2004) provide amicro level study of the impact of total outsourcing on productivity, though
one limitation of their analysis is that they are unable to distinguish outsourcing across borders from domestic
outsourcing. Thereisalso asomewhat related literature using plant level datato look at the productivity effects of
reductionsin tariffs on inputs, e.g., Fernandes (2003) and Amiti and Konings (2005).

® Note that these studies do not distinguish domestic and international outsourcing, however.



Our empirical anaysis utilises plant level data for manufacturing industries in the
Republic of Ireland. Ireland may be considered as an interesting case study given that
Hummels et a. (2001) argue that a small open economy is most likely to rely heavily on
fragmentation of its production processes. Furthermore, Ireland has over the last few decades
been an important host country for affiliates of multinational companies, and many plants, both
foreign and domestic owned, engage in exporting (see, for example, Barry and Bradley, 1997,
and Ruane and Sutherland, 2002).

Our evidence from econometric estimations controlling for endogeneity of the
outsourcing decisions using this data suggests that there are potential positive effects from
international outsourcing of both materials and services inputs. However, we find that these
benefits only accrue to affiliates of foreign-owned multinationals, or exporters. This suggests
that plant level heterogeneity, and in particular contacts in foreign markets, is important in
evaluating the productivity effects of international outsourcing.

The structure of our paper is as follows. In the next section we discuss the theoretical
rationale for our hypothesis that international outsourcing affects productivity. Section 3 sets
out the empirica methodology for analysing the link between outsourcing and total factor
productivity at the plant level. Then follows a description of the data along with some
descriptive statistics in Section 4. We subsequently present the results of our estimations in

Section 5 before concluding in the final section.

2 International outsourcing and productivity

The theoretical rationale for expecting an effect from international outsourcing on plant

level productivity is fairly straightforward. Assume that goods are produced in a multistage



production process, which for each good involves different stages from basic upstream
production to the eventual completion of the final good in the downstream stages.” In this set
up, one may expect three different types of effects. In the short run, the plant engaging in
international outsourcing has access to internationally traded inputs which may be available at
lower costs or at higher quality than those available domestically. Hence, increasing use of
internationally traded inputs may result in a direct boost in productivity for the plant, shifting
its production function outward.

Secondly, in the longer run, international outsourcing may also lead to changes in factor
shares, which may have implications for productivity. Assume, for example, two types of
labour, skilled and unskilled, where the former has a higher margina product than the latter.
Assume that the less skill intensive upstream production stages are produced with only
unskilled labour, while more skill intensive downstream stages use only skilled labour. If the
plant outsources some or al of the upstream production abroad (due to, for example, lower
factor prices for unskilled labour in the foreign country) there will be a reallocation of
production in the plant towards more skill intensive downstream production. This, ceteris
paribus, will lead to arisein average labour productivity in the plant (given that wage rates for
high skill workers exceed those for low skilled workers). The opposite effect can be expected,
if for some reason, the plant outsources more skill intensive downstream stages of the
production process.

Thirdly, there will be general equilibrium effects associated with the plant level
outsourcing activity. International outsourcing changes the relative demand for factors of

production in the domestic economy, which will affect relative factor prices in the economy.

" See, for example, Kohler (2004) and Feenstra and Hanson (1996) for theoretical models assuming such
multistage production with a continuum of production stages.



We focus on the first plant level effect for two reasons. First, our data are at the plant level
which is ideal for studying that type of effect. Second, given the nature of our econometric
approach (which is described in Section 3) our results should be interpreted as short run results,
whichisin linewith thefirst type of effect described above.

Given the substantial heterogeneity of unitsin our plant level data, it seems reasonable
to expect the plant level productivity effects to differ depending on plant characteristics. We
distinguish purely domestic plants from domestic exporters and foreign-owned multinationals.
The latter two types of establishments can be expected to face lower costs of searching for
suppliers abroad as they are embedded into international production networks with more
foreign contacts than purely domestic firms (e.g., S§joholm, 2003).% Also, they are generally
more productive, larger and more skill intensive than purely domestic firms (e.g, Girma et al,
2005). Hence, they may be more likely to benefit from outsourcing.

Our data provides us with other valuable information that we exploit in the empirical
anaysis. Namely, we can distinguish international outsourcing of tangible inputs, i.e.,
materials and components, from services inputs (the exact definition of which will be given in
the data section below). It is not a priori obvious that we should expect similar productivity
effects from the outsourcing of different types of inputs and, hence, it seems appropriate to
investigate this issue in detail. For example, one reason for expecting different effects is that
services outsourcing may, at least to some extent, capture fixed as well as variable costs, while

materials more likely only captures the latter.”

8 Grossman and Helpman (2004) provide a theoretical model which shows the importance of search costs for
international outsourcing decisions.

° However, given the nature of the data, we are not able to distinguish these two types of cost components. Note
also that our datado not allow us to distinguish more than these two types of intermediate inputs.



3 Empirical methodology

In order to investigate the effect of international outsourcing on plant level total factor
productivity we estimate production functions that include the effect of internationa
outsourcing. Specifically, we assume a general Cobb-Douglas production function

Y= A (KSL) €
where Y is value added, K is capital, L islabour, and A is a technology parameter (or total
factor productivity, TFP). Taking logsyields

y, =fa, +ak, +Dbl, (2
where lower case letters denote natural logs (i.e., y = InY) of the variables.

We investigate whether the use of international outsourcing has any effect on total
factor productivity by alowing the intensity of international outsourcing to shift the technology
parameter a of the underlying production function, a; = a(outsy), i.e, we assume that
international outsourcing leads to a shift of the plant’s production function. This is, thus, an
empirical analysis of the type of short run effect from international outsourcing on
productivity, as discussed in Section 2.

In the estimation of the production function we also include the lagged level of value
added in order to alow for learning by doing effects and the cumulative effects of continuous

production. *® Hence, the estimation equation is
Yi =P +Ky,., +douts™ +ak, +bl, +gX, +m +e, (3)
where outs™® is the intensity of international outsourcing for either material inputs m or

services s, and X is a vector of other firm characteristics that may impact on TFP. m captures

 Thisissimilar to the literature on macro level cross country productivity growth, e.g., Islam (1995).



any unobserved time invariant plant specific effects which we do not explicitly account for in
the empirical model, and the remaining error term e is assumed to be white noise.

The vector X includes two sets of dummy variables indicating whether a firm is part of
aforeign owned multinational and whether it is an exporter as it is frequently argued that both
types of firms are more productive than purely domestic plants. While the international
evidence generally supports this claim (see, for example, Bernard and Jensen, 1999 and Doms
and Jensen, 1998 for the US and Girma et a. 2004 and 2001 for the UK), the evidence for
Ireland is less clear-cut. For example, Girma, Gorg and Strobl (2004) show using plant level
data that labour productivity in multinationals is higher than in domestic plants (either
exporters or non-exporters) but that there is no significant difference in productivity levels
between domestic exporters and non-exporters.

While the standard explanations for these productivity advantages usually focus on firm
specific assets for multinationals and self-selection or learning for exporters,™ the possibility
that outsourcing enhances productivity can also be advanced. Being part of an international
production network, either as an affiliate of an MNE or an exporter, allows firms to reap the
advantages of international specialisation of production activities. This arguably allows such
establishments to lower the costs of searching for new intermediate good suppliers from which
to outsource inputs. Hence, due to the lower cost associated with establishing an outsourcing
relationship, such firms may reap greater gains from international outsourcing than firms with
production facilities and sales only on the domestic market. In the empirical estimations, we
relax the assumption that the effect of outsourcing on productivity is the same across different
types of plants by allowing for differential productivity effects of international outsourcing by

nationality and export status of the plants.



There are a number of econometric issues to consider with regard to the estimation of
(3). First, a commonly used method for purging the plant-specific time invariant effect is to
estimate a first-differenced version, or a within transformation, of the equation. However, due
to the lagged dependent variable, such a smply transformed estimation using OLS leads to
biased and inconsistent estimates (Baltagi, 2001). Second, the relationship between
outsourcing and productivity may be endogenous if, there are unobserved variables that are
potentially correlated with outsourcing and the error term. For example, plants with high or
low productivity levels may be more likely to engage in outsourcing than other plants. Third,
factor inputs should also be considered potentially endogenous in the estimation of the
production function. This is the case as the contemporaneous level of TFP may affect the
current choice of variable input factors, in which case inputs would be correlated with the error
term (e.g., Levinsohn and Petrin, 2003).

In order to take account of these potential endogeneity problems while also controlling
for plant specific fixed effects (1), we resort to using the now popular GMM systems estimator
developed by Blundell and Bond (1998). Accordingly, one simultaneously estimates first
differenced and level versions of the estimating equation, where for the former appropriately
lagged values and for the latter appropriately lagged differences of the endogenous variables
can serve as valid instruments. The validity of these instruments can be tested using a Sargan+
typetest. The consistency of our estimates also rests on the assumption that there is no second
order correlation of the residuals of the first-differenced equation. The standard procedure to
verify thisis to use an AR(2) test on the residuals developed by Arellano and Bond (1991),

which we also implement for our estimates.

1 See, for example, Helpman, Melitz and Y eaple (2004) and Bernard, Eat on, Jensen and Kortum (2003).
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4 Description of the data

In order to investigate the relationship between international outsourcing and
productivity we use plant level data for manufacturing industries in the Republic of Ireland.
The data are taken from the Irish Economy Expenditure Survey, undertaken annually over the
period 1983-1998 by Forfas, the government agency with responsibility for enterprise
development, science and technology. This is an annual survey of larger plants in Irish
manufacturing with at least 20 employees, although a plant, once it is included, is generally
still surveyed even if its employment level falls below the 20 employee cut-off point. The
response rate to this survey is generaly estimated to be between 60 and 80 per cent of the
targeted plant population. The survey provides plant level information on, inter alia, output,
value added, exports, employment, capital employed, nationality of ownership, as well as
details on plants expenditure on labour, materials, and services inputs.®> One should note,
however, that information on the capital stock, is only available from 1990 onwards, and
hence, since we focus on total factor productivity, our sample period consists of the years
1990-1998.2 A plant is defined as foreign owned in the data if at least 50 percent of its shares
are held by foreign owners.*

The main variable of interest isinternational outsourcing. This can arguably be seen as
a substitute for in-house production and may therefore, at least in the short run, lead to a
reduction in the total wage bill. In some sense, the cost of outsourcing is therefore equal to the

opportunity wage that may have accrued to in-house employees if the service had not been

2 All nominal values are deflated using a standard consumer price index as there are no official sector level price
deflators available for Ireland.

3 The data actually commences in 1983, but the earlier years contain no suitable proxy for the capital stock of
plants.

* While this may leave out plants with minority foreign ownership it has been the case in Ireland, certainly over
the period covered, that most FDI was in the form of new fully foreign-owned greenfield investmert (see, eg.,
Barry and Bradley, 1997).

10



contracted out. We therefore, similar to Girma and Gérg (2004), calculate an indicator of an
establishment’s propensity to outsource as the expenditure on outsourcing, i.e., on either
services or material inputs, relative to the plant’ s total wage bill.

An advantage of our data set is that we can break down intermediate inputs into 2
groups. raw materias and components (referred to as materials) and services inputs
respectively. Additionally, we have information on the proportion of these factors sourced
abroad.”® We can therefore calculate two disaggregated measures of international outsourcing,
namely, the ratio of imported materials over total wages, and the ratio of imported services
inputs over total wages. With regard to the latter measure, services inputs are defined as other
direct and indirect cost, excluding materials, wages, rent, interest payments and depreciation.
This includes contracted out services, such as consultancy, maintenance, security, cleaning,
catering etc.

To illustrate the development of international outsourcing over the nine year time
period studied, Figure 1 plots the aggregate totals for materials and services outsourcing by
year. Two points are worthy of note. Firstly, international outsourcing of materias has
consistently been more important than outsourcing of services in terms of aggregate values.
Secondly, both types of outsourcing increased, on average, between 1990 and 1998, reflecting
the general notion that international outsourcing has become more important over the 1990s.

[Figure 1 here]
Table 1 presents some summary statistics on some of the variables of interest. Asis

common in the literature, we find that foreign-owned plants as well as domestic exporters are

%> One should note that materials and services not sourced abroad may have been purchased from foreign affiliates
of multinationals located in Ireland rather than just from purely domestic firms. Unfortunately, the deta set does
not alow us to distinguish these two sources for domestically purchased inputs. Also, the data set does not
provide information on the source country of the inputs.
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larger (in terms of employment) and more productive (in terms of value added per employee)
than purely domestic oriented local plants. We also find that foreign-owned plants have the
highest intensities of international outsourcing for both services and materials. By contrast
there is no satistically significant difference in outsourcing intensities between domestic
exporters and non-exporters.

[Table 1 here]

In order to get a preliminary idea of the relationship between international outsourcing
and productivity (in terms of value added per employee), we decompose the latter variable in
two groups. low (below median) and high (above median) labour productivity respectively.
Table 2 then describes average outsourcing intensities for these low and high productivity
establishments. One can see that high productivity plants exhibit higher average outsourcing
intensities of both materials and services. We aso find that a greater proportion of foreign
owned establishments are located in the higher productivity category.

[Table 2 here]

5 Econometric analysis

While the summary statistics just shown gave some insight into the potential
relationship between productivity and outsourcing, they do not, of course, allow us to take
adequately into account other covariates that may impact on plant level productivity and may
be correlated with outsourcing, or say anything about directions of causality. In order to deal
with these issues we now turn to estimating the production functions described in equation (3).
Due to the inclusion of the lagged dependent variable the coefficients describe the short run

response in total factor productivity due to changes in the variables. The results of the
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estimation of the baseline specification of equation (3) using data for all manufacturing plants
are reported in column (1) of Table 3. In terms of the diagnostics, both the Sargan and AR(2)
tests indicate that the specification is sensible. The coefficients on the lagged level of value
added and the production factors seem reasonable and as expected. We also find that foreign
owned plants are more productive than domestic ones, as is generally found in the literature.
However, we do not find any statistically significant productivity premium for exporters. As
pointed out above, this is not unexpected as there is, as far as we are aware, no clear cut
evidence for Ireland substantiating that exporters are more productive than non-exporters.

The variable we are most interested in, is of course, international outsourcing.
Examination of the results in the table shows that international outsourcing of services and
materials appear to have roughly the same impact on average plant level productivity.
Specificaly, the point estimates suggest that an increase in the outsourcing intensity (either
services or materials) by one percentage point leads to a roughly 2.5 percent increase in
productivity at the level of the plant.

The estimations in column (1) assume that foreign multinationals and domestic firms
share the same production function. This might not be a reasonable assumption, given that
multinationals are usually presumed to employ superior technologi es than domestic firms (e.g.,
Markusen, 1995). Additionally, we are aware from our review of the summary statistics that
the productivity profiles between domestic and foreign owned firms appear to differ.
Furthermore, as we argued in Section 2 and as indicated by the summary statistics,
multinationals might have an advantage over domestic firms in terms of their international
links, which would allow them to have lower search costs and, hence, reap higher benefits

from international outsourcing.

18 For comparison we report the equivalent OL S regressionsin the appendix.
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To alow for this, we split the sample by nationality of ownership, creating two sub-
samples consisting of foreign and domestic plants, and report results for GMM systems
estimations on these in the next two columns of Table 3. It is apparent that the productivity
effects of international outsourcing do indeed appear to be different for these two groups of
plants. For foreign owned plants we find evidence for productivity enhancing effects of
international outsourcing of both services and materials. Again the coefficients are of roughly
similar magnitude suggesting that international outsourcing of either type of inputs by one
percentage point leads to TFP improvements by about 1.5 percent. For domestic plants we still
find positive productivity effects from outsourcing of materials (albeit with a lower marginal
effect than for foreign plants), while services outsourcing is associated with reductions in TFP.
The finding that foreign plants are better able to benefit from international outsourcing isin
line with the idea advanced above that international outsourcing allows foreign affiliates to
benefit from being part of an international production network.

In the next set of results, reported in columns (4) and (5) we estimate separate
production functions for plants by exporting status. Similar to the nationality distinction, we
expect that exporters face lower search costs due to having international exposure and better
knowledge about foreign supply sources. Hence, we would expect exporters to benefit more
from international outsourcing. This conjecture is again borne out by the results. More
precisely, we find satistically significant positive effects of international outsourcing of
services and materials for exporters. However, for non-exporters, we find statisticaly
significant and strong negative effects of international outsourcing on productivity. This
indicates that only exporting plants appear to benefit from international production networks
and lower search costs.

[Table 3 here]
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While most foreign multinationals located in Ireland are exporters there is also a
significant majority that only service the local market and do not sell overseas (Barry and
Bradley, 1997). Similarly, the mgjority of domestic plants in our sample are exporters, though
domestic non-exporters are far from negligible. To take the analysis a step further we split the
sample by nationality, as in columns (2) and (3) of Table 3 but also alow the productivity
effects of outsourcing to differ by exporting status within the nationality group. We do so
using interaction terms of the outsourcing intensities with exporting dummies, given that
further splitting the sample into four separate groups would have left us with too few
observations, in particular for the samples of non-exporters. Table 4 reports the results.

A number of interesting findings emerge. From column (1) we find that foreign-owned
non-exporters do not benefit from international outsourcing — indeed, there seem to be
economically significant negative productivity effects associated with the outsourcing of
services. By contrast, we find that foreign-owned exporters benefit from both types of
international outsourcing activity.'’ The marginal effects of services and materials outsourcing
are roughly similar, with a percentage point increase in the outsourcing intensity leading to an
increase in TFP by around 2 percent.

Finally, we find strong negative effects of both types of outsourcing for domestic nor
exporters (column 2). In contrast, the interaction terms show for domestic exporters that they
reap positive productivity effects from outsourcing of materials inputs, but not from services
outsourcing. Also, the magnitude of the negative effect of services outsourcing is substantially
less for exporters than for non-exporters.

[Table 4 here]

7 We can reject the hypothesis that the sum of the coefficient on the outsourcing intensity plus the interaction
term adds up to zero, at the one percent level. We have tested thisusing aWald test as reported in the Table.
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6 Conclusions

This paper presents evidence describing the effect of international outsourcing of
materials and services inputs on plant level productivity based on plant level data. Our results
suggest that there are positive effects from outsourcing of both types of inputs. However, these
results only hold for affiliates of foreign-owned multinationals and exporters. In particular, for
foreign-owned exporting plants, increased international outsourcing of both services and
materials is associated with higher productivity. The same pattern is only repeated where
domestic exporters outsource materials, not services inputs. A possible reason for thisis that
firms that are members of international production netw orks possess extensive knowledge on
where to procure competitively priced inputs and, hence, face lower costs of searching for
potential suppliers abroad. Another reason why these firms are able to uniquely benefit, may
be driven by output scale economies which result in lower unit costs for the purchase of
intermediates abroad. An exporter might also enjoy non-pecuniary scale economies in
negotiation with suppliers, which further bid down the price of intermediates. Overal, our
results suggest that plant level heterogeneity is important in evaluating the productivity effects

of international outsourcing.
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Table 1: Summary Statistics

Domestic non Domestic Foreign
exporters exporters

Employment 67.7 101.0 180.8
(140.7) (223.7) (240.8)

Labour 0.207 0.244 0.658
productivity (0.197) (1.302) (2.600)

Services o/s 0.254 0.235 0.453
intensity (outs”) (0.441) (0.445) (3.072)

Materials o/s 1.552 1.338 2193
intensity (outs™) (2.882) (1.847 (4.136)

Observations 2178 7663 6916

Table2: Summary Statisticsfor Low and High Productivity Plant

Low High
Productivity Productivity
Std. Std.

Mean Deviation Mean Deviation
Materials o/sintensity (outs™) 1.00 1.15 243 4.16
Services ofsintensity (outs’) 0.21 1.84 0.44 2.15
Domestic firms 59% 36%
Foreign firms 41% 64%
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Table3: GMM Regression results

@) @) ©)] 4 ©)
al foreign domestic exporters non-
exporters
| log va 0.425 0.487 0.262 0.418 0.463
(0.012)*** | (0.004)*** | (0.009)*** | (0.010)*** | (0.001)***
log k 0.082 0.143 0.107 0.082 0.123
(0.013)*** | (0.005)*** | (0.011)*** | (0.013)*** | (0.001)***
log | 0.445 0.368 0.736 0.436 0.437
(0.018)*** | (0.008)*** | (0.018)*** | (0.017)*** | (0.003)***
expd -0.083 -0.180 0.067
(0.062) (0.033)*** | (0.027)**
for 0.525 0.519 0.464
(0.037)*** (0.035)*** | (0.015)***
out_s2 0.020 0.015 -0.091 0.020 -0.076
(0.00L)*** | (0.001)*** | (0.009)*** | (0.001)*** | (0.002)***
out_m2 0.013 0.016 0.013 0.009 -0.044
(0.002)*** | (0.001)*** | (0.004)*** | (0.002)*** | (0.000)***
Sargan test (p-value)
AR(2) test (pvalue)
Observations 8757 3575 5182 7621 1136
Number of plants 1816 661 1155 1580 366

Notes: (1) Standard errors in parentheses, (2) *** indicates significant a 1%, (3) regressions include time
dummies
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Table4: GMM regression results, by nationality and export status

@ 2
foreign domestic
| log va 0.662 0.266
(0.003)*** (0.002)***
log k 0.053 0.131
(0.002)* ** (0.003)***
log | 0.301 0.690
(0.004)*** (0.003)***
out s2 -0.049 -0.150
(0.022)** (0.007)***
out m2 -0.004 -0.070
(0.000)*** (0.002)***
expd -0.032 -0.088
(0.006)*** (0.005)***
expd_out_s2 0.063 0.072
(0.022)*** (0.006)***
expd out m2 0.019 0.089
(0.001)*=** (0.002)***
Sargan test (p- 1.00 047
value)
AR(2) test (p- 0.42 041
value)
Wald 1 (p-value) 0.00 0.00
Wald 2 (p-value) 0.00 0.00
Observations 3575 5182
Number of plants 661 1155

Notes: (1) Standard errorsin parentheses, (2) * indicates significant at 1%, (3) regressions include time dummies
Wald 1: HO=out_s2 +expd_out_ s2=0
Wald 2: HO=out_ m2+expd out m2=0
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Appendix: OL Sregressions

@) &) ) 4 ©)
al foreign domestic exporters Non-exporters
| log va 0.751 0.799 0.679 0.748 0.758
(0.019)*** (0.028)*** (0.022)*** (0.022)*** (0.039)***
log_k 0.072 0.067 0.083 0.075 0.062
(0.008)*** (0.014)*** (0.009)*** (0.010)*** (0.015)***
log_| 0.187 0.140 0.255 0.190 0.189
(0.018)*** (0.025)*** (0.023)*** (0.020)*** (0.043)***
expd 0.002 -0.023 0.011
(0.015) (0.035) (0.018)
for 0.107 0.102 0.168
(0.013)*** (0.014)**=* (0.043)***
out_s2 0.017 0.016 -0.057 0.018 -0.113
(0.004)*** (0.005)*** (0.027)** (0.004)*** (0.049)**
out m2 0.005 0.008 -0.006 0.007 -0.009
(0.003)* (0.003)** (0.005) (0.003)** (0.006)
Constant -0.537 -0.278 -0.391 -0.316 -0.293
(0.255)** (0.121)** (0.059)*** (0.054)*** (0.113)**
Observations 8757 3575 5182 7621 1136
R-sgquared 0.91 0.89 0.88 0.91 0.90

Notes: (1) robust standard errors in parentheses, (2) *** indicates significant at 1%, (3) regressions include time
dummies
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