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Abstract 
 
This paper uses firm-level data for the period 1997-2008 to analyze the effect of 

technology transfer obtained through imported intermediate inputs on Uruguayan 

manufacturing firms’ productivity. We apply two alternative estimation procedures, a 

direct and an indirect (two-stage) one, and distinguish imported inputs according to 

their technology content and origin countries. Our results show a positive impact of 

foreign inputs on productivity, increasing with the technology embodied in them. We 

also find evidence that the distribution of imports across countries of origin matters 

for productivity: while inputs imported from advanced economies (particularly those 

from G7 countries) show a strong positive effect on firms’ productivity, imports from 

MERCOSUR countries exhibit a weaker impact. 

 

 

 

 
 



 

 1

1. Introduction 
 

The development of the theory of endogenous growth represented a 

fundamental change in growth theory in the mid-1980s. Originated with the work of 

Romer (1986, 1990), this theory endogenized technological change -assumed until 

then to be exogenously determined-, positing the existence of increasing returns to the 

accumulation of knowledge at the aggregate level due to positive spillover effects that 

raise the level of knowledge upon which new innovations can be based. This implies 

that policies affecting knowledge accumulation can have a permanent effect on 

economic growth (Schiff and Wang, 2002, 2008).  

    
The literature on innovation and productivity has been long interested in 

determining the causes and implications of knowledge spillovers, and in trying to 

quantify domestic and foreign sources of technology. With the increasing 

interdependence among countries, models of endogenous growth have been extended 

from the Romer’s closed-economy framework to an open-economy setting. In this 

line, Grossman and Helpman (1991, 1995) present a general equilibrium framework 

in which the rate of world economic growth is determined by the rate of innovation. 

They distinguish between international and intra-national spillovers, emphasizing 

their crucial different implications for industrial policy and the determination of the 

global pattern of trade.1   

 
Even though own R&D effort in developing countries (especially China) has 

intensified in the past decade, most of the world’s creation of new technology is still 

accounted for by just a few developed countries; therefore, technical change at the 

worldwide level is determined in large part by the degree of international technology 

diffusion, which in turn may well determine the rate at which the world’s technology 

frontier will expand in the future. In particular, international trade is considered one of 

the major channels for international technology diffusion.  

                                                
1 Trade would be still determined by traditional exogenous forces of comparative advantage if 
knowledge spillovers are global in scope. If national technological externalities are dominant though, 
there can be path dependence in trade patterns and comparative advantage itself can become 
endogenous (Branstetter, 1998). According to Grossman and Helpman (1994), “such spillovers can 
generate a self-perpetuating process whereby an initial lead, however generated, is sustained 
indefinitely into the future, regardless of a country’s relative factor endowments. A model with these 
features predicts long-lasting effects of temporary industrial policies and may lend theoretical support 
for some popular arguments in favor of an aggressive response to perceived foreign targeting of high-
technology industries”. 
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A seminal paper in the literature on international R&D spillovers is Coe and 

Helpman (1995), who present an empirical implementation of the open economy 

endogenous growth model to study the effect of R&D capital stocks on productivity. 

For a sample of developed countries, they find that both domestic and foreign R&D 

have a significant positive impact on productivity, and that the effect of the latter 

(proxied by import-weighted sums of trade partner’s cumulative R&D spending) 

increases with the degree of openness of the economy. In a closely related paper, Coe, 

Helpman and Hoffmaister (1997) analyze the same issue for 77 developing countries, 

finding that the benefits from foreign R&D spillovers are larger the more open these 

countries are to trade with industrial economies and the more skilled is their labor 

force. These findings provide support to the hypothesis that trade is an important 

mechanism through which knowledge and technological progress are transmitted 

from one country to another. However, this approach has generated criticism on a 

number of grounds. In particular, the use of country-level data does not allow to 

control for technological heterogeneity across firms and industries; additionally, by 

using measures of foreign R&D based on trade-related weights the authors de facto 

impose on the data the assumption that trade is the prime vehicle through which 

spillovers are mediated (Branstetter, 1998).2 

 
Using firm-level data, Branstetter (2001) constructs “technological proximity” 

coefficients between firms by measuring the degree of similarity in their patent 

portfolio, and then uses them to compute a weighted sum of the R&D performed by 

all other firms in order to estimate technological spillovers. In a number of 

specifications, he finds robust evidence that R&D spillovers are in fact mainly intra-

national in scope. Recently, Coe, Helpman and Hoffmaister (2009) revisited their 

initial paper using an expanded dataset and panel cointegration estimation techniques 

not available in the 1990s, and substantially confirmed the key results of that study 

about the impact of domestic and foreign R&D capital stocks on total factor 

productivity (TFP). In addition, they extended their analysis to include institutional 

variables, finding evidence that “countries where the ease of doing business and the 

                                                
2 Keller (1998) constructs indexes of foreign R&D with weights based on a series of randomly 
generated bilateral trade relationships, obtaining -for the same dataset used by Coe and Helpman 
(1995)- results that cast doubts as to whether trade is in fact a main channel of technology diffusion  
(since “randomly created trade patterns give rise to positive international R&D spillover estimates, 
which are often larger, and explain more of the variation in productivity across countries than if ‘true’ 
bilateral trade patterns are employed.”).   
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quality of tertiary education systems are relatively high tend to benefit more from 

their own R&D efforts, from international R&D spillovers, and from human capital 

formation”.  

 
Explaining the role played by international trade in shaping the large 

productivity differences existing across countries remains to date one of the key issues 

in international economics. Until the publishing of Coe and Helpman (1995), most 

theoretical and empirical work on the link between international trade and 

productivity focused on the macro and sectoral levels, treating all firms within a 

sector as homogeneous.3 However, the assumption of firm homogeneity runs counter 

what is observed in reality, as first illustrated by Bernard and Jensen (1995), who 

showed that even within narrowly defined industries, firms display substantial 

variation in productivity, capital intensity, skill intensity, and export penetration. 

Since that seminal paper, many trade economists shifted their attention towards the 

trading and investment behavior of individual firms as part of the so-called “new-

new” trade theory, and a new heterogeneous-firms literature which examines the 

impact of international trade on productivity has emerged, with the relationship 

between exports and productivity at the firm-level receiving the bulk of the attention. 

 
  On the export side, a large number of empirical studies have mainly 

supported the hypothesis of “self-selection” of more productive firms into export 

markets to explain the positive correlation between exporting and productivity 

growth, rather than the “learning-by-exporting” one, according to which firms 

improve their productivity after entering an export market. More recently, the 

heterogeneous-firms literature has also begun to empirically estimate the impact of 

firms’ importing activity on productivity, initially suggested by Ethier (1982) who 

emphasized the gains to trade from greater availability of inputs, as opposed to the 

greater availability of consumption goods highlighted by Krugman (1979).  

                                                
3 According to traditional trade theories, which assumed that all trade was inter-industry, countries 
exchange goods because of intersectoral productivity differences (Ricardian comparative advantage), 
or because of differences in factor endowments and factor intensities across industries (Heckscher-
Ohlin comparative advantage). To explain intra-industry trade, the so called “new” trade theory, 
initiated with the works of Krugman (1979, 1980) and Helpman and Krugman (1985), introduced the 
concepts of consumer preferences for variety, imperfect competition and increasing returns to scale, but 
continued to treat all firms within a sector as homogeneous in terms of productivity levels, fixed costs, 
and export and import shares. 
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How do imported intermediate goods affect productivity? We can distinguish 

two broad channels, namely the quality and the learning mechanisms. Quality means 

that imported inputs may be better than their domestic counterparts and international 

trade can benefit countries by providing access to new products or new varieties of 

existing products, a mechanism frequently alluded to in the endogenous growth 

literature (e.g. Grossman and Helpman, 1991). In these models, better quality 

associated with materials and other inputs allows firms to increase output, thereby 

generating static gains from trade. In particular, these gains are especially relevant for 

developing countries, where the available range of domestically produced 

intermediate inputs and capital equipment can often be limited, therefore, producers 

who could have easily acquired highly specialized inputs domestically were they 

operating in a developed country will have to either use imperfect substitutes or 

import the needed inputs at extra cost.  

 
The learning effect operates through technology diffusion of goods with high 

knowledge and technology content: increased access to new imported inputs and 

equipment can raise productivity, as the higher technology embodied in those inputs 

can allow firms to improve production methods. This mechanism is very much alike 

the learning spillovers explored in the learning-by-exporting literature, and has been 

called learning-by-importing. The learning effect can also operate through 

complementarity between new foreign inputs and domestic ones, which could create 

positive externalities or dynamic gains from trade. These could come from imperfect 

substitution across goods -as in the love-of-variety setting by Krugman (1979)-, or 

through learning spillovers between foreign and domestic inputs -which lower the 

cost of innovation, enabling the creation of new varieties-. The learning effect is 

expected to be primarily associated with imports from R&D-intensive advanced 

economies (Lööf and Andersson, 2008).  

 
Empirical work on the impact of foreign intermediate inputs on productivity at 

the micro-level is quite recent and provides heterogeneous findings. Van Biesebroeck 

(2003) shows that productivity improvements in Colombia are not due to the 

availability of more advanced inputs, and Muendler (2004) finds that the use of 

foreign materials and investment goods plays a minor role in productivity change in 

Brazil. On the contrary, Amiti and Konings (2007) use Indonesian manufacturing 
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census data to show that a reduction in input tariffs has an enhancing effect on 

productivity, particularly for input importing firms, and that this effect is much higher 

than that of reducing output tariffs. Similarly, Goldberg et al. (2010a) find that firms’ 

access to new imported inputs produces substantial gains in India, by enabling the 

creation of new varieties in the domestic market. Kasahara and Rodrigue (2008) 

estimate a positive productivity effect from imported intermediates for Chilean 

manufacturing firms. Lööf and Anderson (2008) incorporate in the analysis the 

distribution of imports across different origin countries, finding that imports from the 

most knowledge intensive economies (the G7 countries) have a stronger impact on 

Swedish firms’ productivity than those from other markets.  

 
On the other hand, the empirical evidence on dynamic gains from trade has so 

far remained quite elusive. One of the few exceptions is the study by Broda, 

Greenfield and Weinstein (2006), who estimate that the growth in new traded 

varieties has a positive impact on productivity in India, with little dynamic effects as 

measured by the increase in the creation of new domestic varieties. More recently,  

Goldberg et al. (2010) estimated, also for India, that trade liberalization in the form of 

lower input tariffs led to imports of new intermediate products, which in turn account 

for the introduction of new products by domestic firms. Another study which finds 

evidence of dynamic gains from trade is Halpern, Koren and Szeidl (2011), who 

estimate that imported inputs have a large effect on Hungarian firms’ productivity, 

with an important role played by imperfect substitution between foreign and domestic 

products. 

 
In this paper, we propose to use firm-level data to analyze the effect of 

technology transfer obtained through imported intermediate inputs on Uruguayan 

manufacturing firms’ productivity. As already discussed above, studies that use 

aggregate data are not able to capture the technological heterogeneity across firms. On 

the other hand, many of the studies that use micro data simply assume that the impact 

that foreign intermediates have on firms’ productivity is necessarily due to the 

advanced technology they contain. However, importing intermediate inputs is not 

necessarily technology transfer, and there is a great degree of variation in the 

technology contained in imported inputs according to the different origin countries 
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and sectors.4 Additionally, many firms (arguably, the most productive) may be able to 

better select inputs, or import inputs simply because they are cheaper and not because 

they embody higher technology. We will particularly explore the role of imported 

inputs as a vehicle of technology diffusion, which creates a knowledge externality 

above and beyond the quality effect. In doing so, we will distinguish foreign inputs 

according to their technology content and origin countries. 

 
Uruguay provides an interesting case to analyze the effect of importing on 

productivity in a small developing economy. During the 1990s this country deepened 

the trade liberalization process initiated two decades earlier, combining a gradual 

unilateral tariff reduction with the regional integration in the framework of the 

Southern Common Market (MERCOSUR). Using industry-level data, Peluffo (2011) 

finds evidence of trade-related technology diffusion from MERCOSUR partners 

during the period 1988-1995, while the stock of knowledge embodied in imports from 

other blocs (European Union, NAFTA, rest of the world) shows no significant impact 

on Uruguayan manufacturing productivity. Our study, based on firm-level data for the 

period 1997-2008, may contribute to shed new light on these issues. 

 
The paper is organized as follows. In section 2 we explain our estimation 

strategy, in section 3 we describe the data, in section 4 we present the results, and in 

section 5 we conclude and outline possible extensions of this work. 

 
 
2. Estimation strategy 

 

To examine the impact of imported intermediate goods on Uruguayan 

manufacturing firms’ productivity we follow two alternative estimation procedures, a 

direct and an indirect (two-stage) one. First, we estimate firms’ TFP using the Olley-

Pakes (1996) method to address the endogeneity problems that usually arise in 

empirical estimation of production functions at the micro level, yielding biased and 

inconsistent ordinary least squares (OLS) estimates: the simultaneity bias (firms’ 

input decisions may respond to productivity shocks), and the selection bias (most data 

sets are unbalanced panels with a greater exit probability for less productive firms). In 

                                                
4 Let us, for instance, think about the maquiladoras, plants that import inputs from developed countries 
for assembling and re-export the finished goods. It could hardly be argued that imported inputs 
represent technology transfer for these plants. 



 

 7

this first approach, we evaluate directly the effect of foreign inputs on productivity by 

estimating a production function augmented with state variables describing firms’ use 

of these inputs (i.e. assuming that firms anticipate how imports will affect their 

productivity). 

 
We estimate the following Cobb-Douglas production function: 

 
itititxitkitlit Xkly ηϖββββ +++++= 0    (1) 

 

where yit is output (value added), lit labor, and kit capital stock of firm i at time t (all 

variables in logarithms); and ωit and ηit are unobserved shocks (ωit is a productivity 

shock that affects firm’s input choices, while ηit is an i.i.d. shock that has no impact 

on the firm’s decisions).  

 
The residual of equation (1) is the logarithm of TFP, retrieved from the 

estimated coefficients as: 

 

itxitkitlitit Xklytfp βββ ˆˆˆ −−−=      (2) 

 
Each firm’s foreign input usage is described by three alternative variables 

(called generically Xit): the share of imports in intermediate purchases, an index of 

technology content of imported inputs (based on the Lall classification5), and the 

fraction of foreign inputs imported from three groups of countries (advanced 

economies, G7, and MERCOSUR).6 A positive (and significant) estimated coefficient 

on these variables would, respectively, provide evidence that the use of imported 

inputs has an enhancing effect on Uruguayan manufacturing firms’ productivity, the 

impact is stronger the higher the technology embodied in those inputs, and the 

distribution of imports across source countries matters for productivity.  

 
In the indirect (two-stage) approach, we explore the possible links between 

foreign R&D acquired through imports of intermediate goods and firms’ productivity 

by first estimating TFP from a standard production function (i.e. one in which output 

depends only on the usual factors of production), and then regressing it on firm-

                                                
5 Lall (2000). 
6 See the Data section for a description of these variables. 
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specific input usage indicators and control variables. For robustness check, in this 

case we estimate TFP using both the Olley-Pakes (1996) and the Levinsohn-Petrin 

(2003) methods.7 The equation estimated in the second stage is:   

 
ititzitxiit eZXtfp ++++= γγαγ 0       (3) 

 
where Xit are firm-specific variables describing the usage of imported inputs, Zit is a 

set of control variables, and αi are firm fixed effects to control for unobserved firm-

level heterogeneity. 

 
The set of control variables includes export propensity (share of exports in 

firm’s total sales), firm size (total employment), and an exit dummy (equal to one if 

the firm is present at time t and not present in t + 1 and beyond). We also include time 

dummies to control for omitted time-varying factors that may affect all firms, and 

sectoral dummies to control for unobserved time invariant industry characteristics that 

may affect firms belonging to a particular sector.8  

 
 
3. Data 
 

Our dataset is an unbalanced panel of Uruguayan manufacturing firms 

constructed using data from the IV Economic Census (1997) and the Encuesta de 

Actividad Económica (EAE), conducted by the Uruguayan statistics office (the 

Instituto Nacional de Estadística, INE).9 The panel contains annual data for the period 

1997-2008 on output, materials (inputs), energy, employment, capital, and other 

expenditures, deflated using detailed price indices (base year 1997).10 We have 1,503 

different firms present at least in one period, with an average of 686 firms per year 

and a total of 8,232 firm-year observations.11 

 
                                                
7 While the Olley-Pakes (1996) method addresses the bias induced by the endogeneity of input choices 
using firm’s investment to proxy unobserved productivity shocks, the Levinsohn-Petrin (2003) 
methodology uses intermediate inputs (materials or energy) as a proxy.  
8 Sectors are defined at the four-digit ISIC revision 3 level. 
9 The EAE includes all formal firms with 50 or more employees and a random sample of those with 5 
to 49 employees. 
10 For output and materials we computed firm-specific deflators as the weighted average of the four-
digit ISIC revision 3 price indices corresponding to all items produced/used as inputs each year by the 
firm. The capital stock was constructed using the perpetual inventory method (PIM), taking as initial 
stock the asset’s book value of the first year available for each firm. 
11 We discarded firms that were only present in the Economic Census. 
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The variables used to describe firms’ usage of imported inputs were computed 

using survey data from the “input sheets”, which contain, for each firm, the value of 

its purchases of intermediate goods, disaggregated by input in domestically-purchased 

and imported. Based on these data we calculated two firm-level indicators: 

 
• the yearly share of imports in each firm’s intermediate purchases 

• an index of technology content of foreign inputs, as the weighted average 

of the technological intensity of each input (defined according to the Lall 

classification).  

 
The technology content index of imported inputs (TCII) for each firm i at time 

t is defined as: 

∑ 









=

j
I
it

I
jit

j
I
it M

M
TITCI            (4) 

 
where I

jitM  is the value of input j imported by firm i at time t, I
itM

 
is the total value of 

inputs imported by firm i at time t, and TIj is the technological intensity of input j 

(with TIj adopting the following values: 1 for resource-based inputs, 2 for low-

technology inputs, 3 for medium-technology inputs, and 4 for high-technology 

inputs).
 
 
The third variable considered to characterize firms’ usage of imported 

intermediate goods was computed by merging the “input sheets” data with the 

customs office databases, using a unique identification number for each firm. These 

databases contain firm-level information on annual import flows, including data on 

values, quantities and origin countries by product (at the eight-digit level of the 

Harmonized System). Based on a correspondence between the four-digit HS codes 

and the ISIC revision 3 product codes, we identified for each firm the origin countries 

of  its foreign inputs and calculated the fraction imported from three groups: advanced 

economies, G7, and MERCOSUR12.  

                                                
12 Advanced economies: World Bank’s high-income OECD member countries (include G7); G7: 
Canada, France, Germany, Italy, Japan, United Kingdom, and United States; MERCOSUR: Argentina, 
Brazil, and Paraguay. 520 firms have incomplete data on their inputs’ origin countries (due to the lack 
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Table 1 presents the distribution by origin countries of the inputs imported by 

firms in the panel. As can be noted, MERCOSUR partners (mainly Brazil and 

Argentina) provide the lion’s share of these firms’ imported intermediate goods, 

although this share decreases throughout the period 1997-2008. Such decrease is 

compensated by a strong rise of imports from Asia, mostly from China and India. 

Imports from the advanced economies represent until 2003 between 20 and 30 percent 

of the total, falling below 20 percent in 2004-2007.   

 

Table 1 
Distribution of imported intermediate goods by origin countries 

(In percentages of total imported intermediate goods) 

Year G7 
Other 

advanced 
economies 

MERCOSUR 
China  

&  
India 

Rest  
of the  
world 

Total 

1997 18.2 7.5 57.5 0.8 15.9 100 
1998 17.1 10.0 56.4 1.4 15.1 100 
1999 17.9 12.3 51.3 2.0 16.6 100 
2000 15.8 8.8 57.3 2.6 15.6 100 
2001 13.9 10.0 56.3 4.4 15.4 100 
2002 9.7 9.7 58.1 5.4 17.1 100 
2003 11.3 11.6 60.7 6.3 10.0 100 
2004 10.2 5.8 53.2 7.4 23.4 100 
2005 7.5 3.8 54.2 10.7 23.7 100 
2006 7.7 2.6 56.5 17.0 16.3 100 
2007 10.6 6.6 44.8 13.1 24.8 100 
2008 13.7 8.1 35.1 17.9 25.1 100 

Source: Authors’ elaboration based on customs office data. 
 
 
 
4. Estimation results 
 

Table 2 presents the results of the direct approach. The positive (and 

significant) coefficient on the share of imported inputs indicates an enhancing effect 

of these inputs on firms’ productivity: a ten percentage-point increase in the share of 

foreign intermediate goods in total intermediates raises TFP by around 4 percent. Our 

results suggest as well that the effect is greater the higher the technology embodied in 

imported inputs: the coefficients on both the index of technology content and its 

interaction with the share of imported inputs are positive and significant.  

 

                                                                                                                                       
of detailed survey data or the lack of information from the customs office databases), which yields 15 
percent of missing values in the origin indicators. 
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We also find evidence that the relationship between imports and productivity 

varies across different groups of origin countries: firms that import a larger fraction 

from the advanced economies group, particularly from the G7 economies (which 

conduct the vast majority of world R&D), have higher productivity, while the impact 

of imports from MERCOSUR countries is not significant. This evidence would 

support the hypothesis that imports from countries that invest significantly in R&D 

are more likely to be associated with technology learning effects. If imports from 

these countries are a particularly important vehicle for technology diffusion, we 

should observe that not only imports in general matter for productivity, but also their 

distribution across origin markets (Lööf and Anderson, 2008).   

 
The results from the second (indirect) approach, presented in tables 3 and 4, 

are consistent with those obtained with the direct estimation. The only difference 

observed is that imports from MERCOSUR countries do show a significant positive 

effect on Uruguayan manufacturing firms’ productivity, although this effect is smaller 

than that of imports from advanced economies. Since the direct approach controls for 

the endogeneity of imports, it would be preferable to the two-stage one (i.e. the 

impact of foreign inputs on productivity would be more precisely estimated under the 

direct approach). However, the issue of the distribution of imports across origin 

markets should be further evaluated, exploring in more detail the characteristics of 

imported inputs and origin countries in terms of their R&D and knowledge intensity. 

 

On the other hand, our results differ from those obtained by Peluffo (2011), 

who finds, for the period 1988-1995, evidence of trade-related technology diffusion 

from MERCOSUR partners and no significant impact of imports from other origins. 

Nevertheless, the different periods of analysis and, most importantly, the different 

estimation procedures, may probably account for the different results between the two 

studies. 
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Table 2 
Direct approach results: Olley-Pakes estimates of production function 

(1) (2) (3) (4) (5) (6) (7) (8) 
Capital 0.333*** 0.226** 0.347*** 0.324*** 0.311*** 0.301*** 0.284*** 0.345*** 

(0.096) (0.090) (0.094) (0.066) (0.103) (0.078) (0.079) (0.122) 
Labor 0.868*** 0.840*** 0.830*** 0.834*** 0.868*** 0.876*** 0.877*** 0.877*** 

(0.040) (0.038) (0.035) (0.039) (0.038) (0.035) (0.042) (0.033) 
Share of imported inputs  0.424***       

 
 (0.099)       

TCII   0.127***      
  (0.042)      

Share of imported inputs*TCII    0.202***     
   (0.064)     

Fraction of  inputs imported from advanced economies (including G7)     0.809***    
    (0.171)    

Fraction of inputs imported from G7 economies      0.837***   

 
     (0.310)   

Fraction of inputs imported from other advanced economies (excluding G7)       0.763***  

 
      (0.235)  

Fraction of inputs imported from MERCOSUR        0.302 
       (0.198) 

Observations 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 

Notes: i) Dependent variable is value added. iii) Standard errors in parentheses; *** significant at 1 %, ** significant at 5%, * significant at 10%. 
Source: Authors’ estimations. 
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Table 3 
Two-stage estimation results: fixed effects firm-level regressions of Olley-Pakes TFP estimate 

(1) (2) (3) (4) (5) (6) (7) 
Size (log employment) -0.254*** -0.246*** -0.264*** -0.264*** -0.264*** -0.265*** -0.265*** 

(0.046) (0.047) (0.048) (0.048) (0.049) (0.049) (0.048) 
Exit -0.0820** -0.0805** -0.0780** -0.0772** -0.0753** -0.0742* -0.0783** 

(0.037) (0.037) (0.038) (0.038) (0.038) (0.038) (0.038) 
Export share 0.422*** 0.423*** 0.453*** 0.450*** 0.462*** 0.449*** 0.435*** 

 
(0.124) (0.124) (0.145) (0.146) (0.146) (0.145) (0.144) 

Share of imported inputs 0.260*** 
      (0.047) 

Share of imported inputs*TCII 0.129*** 
(0.024) 

Fraction of  inputs imported from advanced economies (including G7) 
  

0.258*** 
    (0.064) 

Fraction of inputs imported from G7 economies 0.276*** 0.339*** 

    
(0.081) 

  
(0.082) 

Fraction of inputs imported from other advanced economies (excluding G7) 0.202** 0.259*** 

     
(0.092) 

 
(0.093) 

Fraction of inputs imported from MERCOSUR 0.136** 0.191*** 
(0.057) (0.058) 

Time dummies yes yes yes yes yes yes yes 
Sector dummies yes yes yes yes yes yes yes 
Observations 7,402 7,393 6,658 6,658 6,658 6,658 6,658 

Notes: i) Dependent variable is log TPF estimated using the Olley-Pakes method. ii) Exit=1 if firm exits in t+1. iii) Robust standard errors corrected for clustering at the firm level in 
parentheses; *** significant at 1%, ** significant at 5%, * significant at 10%. 
Source: Authors’ estimations. 
  



 

 14

Table 4 
Two-stage estimation results: fixed effects firm-level regressions of Levinsohn-Petrin TFP estimate 

(1) (2) (3) (4) (5) (6) (7) 
Size (log employment) -0.204*** -0.195*** -0.216*** -0.216*** -0.216*** -0.217*** -0.217*** 

(0.046) (0.047) (0.048) (0.048) (0.049) (0.049) (0.049) 
Exit -0.0948*** -0.0933** -0.0895** -0.0888** -0.0868** -0.0857** -0.0898** 

(0.036) (0.037) (0.038) (0.038) (0.038) (0.038) (0.038) 
Export share 0.457*** 0.458*** 0.505*** 0.501*** 0.513*** 0.500*** 0.487*** 

 
(0.121) (0.121) (0.140) (0.140) (0.141) (0.140) (0.139) 

Share of imported inputs 0.266*** 
      (0.046) 

Share of imported inputs*TCII 0.131*** 
(0.024) 

Fraction of  inputs imported from advanced economies (including G7) 
  

0.254*** 
    (0.063) 

Fraction of inputs imported from G7 economies 0.285*** 0.347*** 

    
(0.080) 

  
(0.081) 

Fraction of inputs imported from other advanced economies (excluding G7) 0.177** 0.235*** 

     
(0.089) 

 
(0.091) 

Fraction of inputs imported from MERCOSUR 0.137** 0.191*** 
(0.057) (0.057) 

Time dummies yes yes yes yes yes yes yes 
Sector dummies yes yes yes yes yes yes yes 
Observations 7,402 7,393 6,658 6,658 6,658 6,658 6,658 

Notes: i) Dependent variable is log TPF estimated using the Levinsohn-Petrin method. ii) Exit=1 if firm exits in t+1. iii) Robust standard errors corrected for clustering at the firm level in 
parentheses; *** significant at 1%, ** significant at 5%, * significant at 10%. 
Source: Authors’ estimations. 
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5. Conclusions 
 

We analyzed the role of imported intermediate goods as a vehicle of 

technology diffusion in the case of a small developing economy. We found evidence 

of an enhancing effect of foreign inputs on Uruguayan manufacturing firms’ 

productivity during the period 1997-2008, which is positively related to the 

technology embodied in those inputs. Our results suggest as well that the distribution 

of imports across countries of origin matters for productivity: while imports from the 

advanced economies (particularly those from G7) show a strong positive effect on 

firms’ TFP, imports from MERCOSUR countries exhibit a weaker (and less robust) 

impact. This finding would be consistent with the hypothesis that trade with R&D 

intensive countries (technological leaders) is conducive for productivity, since the 

level of technology embodied in intermediate goods imported from these countries is 

higher than that contained in imports from technological followers (Lööf and 

Anderson, 2008; Keller, 1998). 

 
Further work remains to be done in order to make our findings more robust. 

First, we wish to exploit the richness of the customs office databases in order to 

differentiate between the quality and the variety effects of foreign intermediates on 

productivity (using firm-specific information on (implicit) imported input prices and 

the range of foreign intermediates). We would also like to deepen the analysis on the 

characteristics of origin countries in terms of their R&D and knowledge intensity, by 

constructing a firm-level index of imported inputs’ technology content weighted by 

the R&D expenditure of each origin country. 
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