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Abstract  

Outsourcing is one of the main drivers behind economic globalization, especially international outsourcing. 

In general terms it refers to the process of moving stages of production to external providers, either domestic 

(usually labelled as domestic outsourcing) or international (commonly labelled as offshoring or simply 

outsourcing). Over time, technological advances in transportation and ICT developments, led to a substantial 

rise in this phenomenon, growing in extent and nature, from simple to more complex tasks related to both 

manufactures and services supply. International outsourcing is usually expected to reduce production costs 

and to increase efficiency, however it has received substantial attention from policy makers for its potential 

negative consequences on the labour market. This paper combines Portuguese firm-level data from the 

International Sourcing surveys and longitudinal administrative business record data, to explore the impacts 

of the sourcing status on a variety of firms’ performance measures specially focusing on employment, 

competitiveness and productivity. The results suggest that international sourcing has an ambiguous effect 

on firm level total employment, but a positive effect on both the subset of workers that receive a salary (a 

proxy to employees) and on R&D jobs, coupled with an increasing effect on firm level total labour costs. 

Alongside these results, our findings also show that offshoring has a positive causal effect on both firm-level 

export intensity and trade balance, however the efficiency gains hypothesis was not confirmed. In fact, the 

results show that newly offshoring firms experienced lower labour productivity growth with a negative effect 

on both capital stock and capital per person employed. 
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1. Introduction 

Outsourcing has become a major trend among firms worldwide setting a new production paradigm and 

fostering economic globalization.  

Outsourcing is a business strategy through which firms transfer some business functions to external 

suppliers, either domestic or international. This set of practises stem directly from the economic and 

management principles of specialization, as firms expect to optimize their operations and enhance their 

competitiveness in the global economy through efficiency gains and cost savings. International outsourcing 

is often more appealing since it provides the opportunity to take full advantage of these benefits, exploring 

international wage gaps to reduce labour costs, diversifying suppliers to access higher quality inputs and 

entering new markets to achieve economies of scale.  

The international fragmentation of the production process is not a recent phenomenon, Samuelson first 

theorized the concept in 1967 as vertical specialization, recognizing the importance of intra-industry trade. 

Nevertheless, technological advances in transportation and ICT developments allowed for the intensification 

of this production model. On the account of this technological breakthrough, the outsourcing phenomenon 

has grown both in scale and nature, from domestic to a global level, from simple to more complex tasks 

related to both manufactures and services supply. 

The prevalence and expected growth of International Sourcing requires a comprehensive understanding of 

its consequences on the domestic economies and the labour markets. In the current context of the global 

productivity slowdown, it becomes particularly relevant to understand its impacts on productivity and identify 

the channels and characteristics of these adjustments. The aim of the research presented in this paper is to 

contribute to the body of empirical work on the effects of offshoring production, mainly on productivity, 

employment and firm-level indicators in a small open economy.  

This investigation represents a contribution to the empirical literature due to two key features, related with 

the database and the methodology applied. Regarding the database, Portugal participates in a coordinated 

statistical project that surveys Global Value Chains practices across 15 European member states. This data 

is complemented with a micro-data dataset for Portuguese firms. Concerning methodology, this research 

applies matching techniques to capture the impacts of outsourcing (domestic or international).  

The structure of our paper is as follows. Section 2 presents the framework and describes the data used for 

the analysis. Section 3 presents some descriptive statistics on both international sourcing and outsourcing. 

Section 4 outlines the state-of-the-art research in the field and describes the methodology used in our paper. 

Section 5 reports the empirical findings. Section 6 summarizes and concludes. 

 

2. Framework and dataset description: 

In 2006, the European Union launched a project on international sourcing to provide policy makers at a 

national and European level relevant statistical information on the reasons for, the extent of, and the 

consequences of, international sourcing. Within this project, an ad hoc firm-level survey was carried out in 

some European Union countries, to examine the magnitude and impact of international sourcing of existing 

functions/activities, either core business or support business functions. 
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International sourcing data is collected by the National Statistical Institutes in each country. At the present 

time, there were three data collection rounds. The first round took place in 2007, referring to observed 

international sourcing in the period 2001-2006, the second one took place in 2012, referring to observed 

international sourcing in the period 2009-2011 and finally, the third one took place in 2018, referring to 

observed international sourcing in the period 2015-2017.  

Portugal participated in all three surveys.  

Enterprises concerned (with more than 100 people employed in the first and second surveys and more than 

50 in the third) cover NACE Rev.2 (Statistical Classification of Economic Activities in the European 

Community) sections B to N excluding K which, broadly speaking, covers non-financial market activities. 

According to Eurostat, sourcing refers to “the total or partial movement of business functions (core or 

support business functions) currently performed in-house of a resident enterprise to either non-affiliated 

(external suppliers) or affiliated enterprises located either domestically or abroad”. 

Outsourcing is the particular case of sourcing in which business functions move to a non-affiliated 

enterprise. Insourcing is the alternative case in which business functions move to affiliated enterprises. 

Furthermore, in both cases, if the host enterprise is located domestically it is called domestic 

outsourcing/insourcing, whereas if the host enterprise is located abroad it is called international 

outsourcing/insourcing. 

Thus, international sourcing refers to “the total or partial movement of business functions (core or support 

business functions) currently performed in-house or currently domestically sourced by the resident 

enterprise to either non-affiliated (external suppliers) or affiliated enterprises located abroad. Exemptions 

are (i) the movement of business functions (core or support business functions) abroad without reducing 

activity and / or jobs in the enterprise concerned (for example, setting up a new production line abroad 

without reductions, even if the line could also have been set up in the country, does not constitute 

international sourcing) and (ii) temporary subcontracting abroad (one-year limit)”. Sometimes, international 

sourcing is also referred to as offshoring, near-shoring, delocalization or simply outsourcing. 

In this paper we combine data from the two first International Sourcing surveys3 with longitudinal 

administrative business record data, at the firm-level, obtained from “Integrated Business Accounts System 

(SCIE) – Statistics Portugal” (2004-2017), to size the impacts of sourcing in Portuguese firms, specially 

focusing on employment, competitiveness and productivity.  

“Integrated Business Accounts System (SCIE) – Statistics Portugal” data covers the entire population of 

non-financial firms in Portugal, providing general firm accounting data such as total wages, employment, 

value added, output, turnover (divided into domestic and foreign sales - which can be used to proxy exports), 

purchases (also divided into domestic and foreign purchases - which can be used to proxy imports), capital 

stock (measured by tangible assets), industry and location codes, etc. Furthermore, using this information, 

we can compute a variety of firms’ performance derived measures such as labour productivity, defined as 

value added per person employed; total factor productivity (TFP), obtained as the residual generated by 

 
3 The third survey was not used given the fact that the window of time available in the business record data is not long 

enough to allow to observe its effects. 

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:NACE
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Non-financial_business_economy
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estimating the production function using the Levinsohn and Petrin (2003) methodology; capital intensity, 

defined as fixed capital stock over employment; financial soundness, defined as the ratio of operational 

income to total net assets; leverage, defined as the ratio of total liabilities to total net assets; collateral, 

defined as the ratio of fixed capital stock to total net assets; and financial autonomy, defined as the ratio of 

equity to total net assets. 

International Sourcing is captured by a dummy variable based on the self-reported information in the survey, 

about whether or not the respondent firm has offshored production activities in the reference period of each 

survey. This information can be linked to the SCIE dataset, using the firm identifier, to size the impacts 

associated to the offshoring status. However, it is worth noting that this is not a perfect measure, due to the 

scarcity of information associated. We know that a firm offshored at least once within the period of reference, 

but not when, how many times, for what purpose or the magnitude associated. As a consequence, impact 

evaluation is made more difficult. 

The data on international sourcing provided by the survey can be complemented with information on 

subcontracting available in SCIE database.. According to Statistics Portugal, subcontracts refers to “all work, 

concerning to own production process, in which the cooperation of other (external) enterprises has been 

used, under formal commitments or simple agreements”. Subcontracting is often used interchangeably with 

outsourcing, both domestic and international, and is one of the variables self-reported by firms that is 

available in our business record database. This metric can be combined with the previous one, concerning 

the international sourcing status, to distinguish between international and domestic outsourcing, for 

example.Therefore, to enrich our analysis, we decided to rely on both metrics in order to build different 

scenarios, associated to different measures of sourcing, to better understand and evaluate its impacts on a 

variety of firms’ performance measures. 

In the end, our approach uses three different scenarios, depending on the type of sourcing concept that is 

considered and three different timespans, in order to proxy short-term (2012-2013), medium-term (2012-

2015) and long-term (2012-2017) effects for each scenario.  

On the first scenario, we use only the sample of enterprises surveyed, to assess differences in the 

performance between firms that have sourced production across borders and firms that did not, irrespective 

of whether firms on the comparison group sourced domestically or haven’t sourced at all. On the second 

scenario, we assess differences in the performance between firms that have sourced production across 

borders and firms that outsourced production domestically. Basically, we start with the selection from the 

first scenario and restrict the control group to firms that have outsourced domestically, based on the 

information made available through the variable named subcontracts in the business record information. 

Finally, on the third scenario, for a more comprehensive analysis, we take full advantage of the entire 

population of enterprises in the dataset to assess differences in the performance between firms that have 

outsourced production, either across or inside borders, and firms that didn’t outsource any task. 

3. Descriptive statistics 

To what extent do Portuguese firms source across borders? 

Table 1 provides some summary statistics on the number of firms (N) that reported to have performed 

international sourcing on each collection round, the number of persons employed by those firms (L), as well 
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as the corresponding representativeness on the universe of non-financial companies from “Integrated 

Business Accounts System (SCIE) – Statistics Portugal”. Recalling that only firms with 100 or more persons 

employed were surveyed. 

In the first collection round of international sourcing survey, approximately 110 Portuguese firms confirmed 

having relocated abroad their production of goods or services somewhere during the period of 2001-2006 

(approximately 15% of total answers – Table A1 in Appendix), covering 0.03% of total non-financial 

Portuguese companies and accounting for 2.2% of their total employment.  

In the second collection round, 135 Portuguese firms confirmed having relocated abroad their production of 

goods or services somewhere during the period of 2009-2011 (approximately 15% of total answers – Table 

A2 in Appendix), covering 0.04% of total non-financial Portuguese companies and accounting for 1.6% of 

their total employment. 

Between both data collection rounds the average size of offshoring firms, expressed as the number of 

persons employed per firm, decreased substantially. On the second survey, each firm has on average 2/3 

of the size of the offshoring firm from the first round. 

Table 1 – Offshoring Firms 

 

  Source: Own calculations based on micro-level data from both International Survey and SCIE - Statistics Portugal. 

 

A closer look at the descriptive statistics will also provide useful information: 

• From approximately 260 firms that participated in both surveys, only 16 have offshored in both 

periods. 

• 27 firms that in 2006 said to have offshored in the 2001-2006 period, and participated in the second 

survey, didn’t offshore during the 2009-2011 period. 

• 69 firms that in 2006 said to have offshored during the 2001-2006 period ceased to exist or did not 

participate in the second survey. 

• 27 firms that in 2011 said to have offshored in the 2009-2011 period, and participated in the first 

survey, didn’t offshore  during the 2001-2006 period. 
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• 92 firms that in 2011 said to have offshore during the 2009-2011 period didn’t participate in the first 

survey or didn’t exist at the time. 

• Approximately 190 firms that participated in both surveys said to have never offshored during any 

of the considered periods. 

• Approximately 50 firms that participated in both surveys have offshored at least in one of the two 

periods. 

 

To what extent do Portuguese firms outsource? 

Based on the assumption that positive values of the variable subcontracts (as a percentage of turnover –

excluding units reporting zero values of turnover) are indicative of outsourcing (both to domestic and foreign 

suppliers), table 2 provides some summary statistics on the number of firms (N) that outsourced between 

2004-2017, the number of persons employed by those firms (L), as well as the corresponding 

representativeness on the universe of non-financial companies from “Integrated Business Accounts System 

(SCIE) – Statistics Portugal”. 

According to the data, approximately 30% of total non-financial Portuguese companies perform outsourcing, 

which accounts for 50% of total employment in non-financial Portuguese companies. 

Combining this information with that from the international sourcing survey, we can isolate, among 

respondents in each collection round, firms that are sourcing across borders or just inside borders. Recalling 

that the survey covers only enterprises with more than 100 persons employed, we can conclude that more 

than 60% of International survey respondents perform only domestic outsourcing, whereas 4% perform only 

international outsourcing. 

Table 2 – Outsourcing Firms 

  

 Source: Own calculations based on micro-level data from both International Survey and SCIE - Statistics Portugal. 
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4. Literature Review and Methodology 

In order to size the impact of a given phenomenon, i.e. the difference between the individual’s outcome with 

and without being exposed to the phenomenon (usually referred to as treatment), the most natural way 

would be to compare the average outcomes of treated and non-treated individuals, by using the so-called t-

tests. This would be straightforward if treatment assignment was random. With observational data, this is 

almost never the case. This is because with observational data the subjects choose whether or not to get 

the treatment. In our case firms decide to source or not to source. Therefore, the subjects are said to have 

self-selected into the treated and untreated groups. As the firms’ characteristics determining selection may 

also affect outcome, treatment assignment is therefore not independent of the outcome. This problem is 

known as selection bias. When a treatment cannot be randomized, the next best thing is to try to mimic 

randomization with matching methods.  

One possible solution to selection bias is to use a matching approach to find and select, among the non-

treated group, individuals that are similar to treated individuals in all relevant pre-treatment characteristics 

X. The selected control group represents the so-called counterfactual and allows us to determine what the 

outcome would be for the treated individuals if they had not received treatment. Once we find the adequate 

counterfactual, differences in outcomes can thus be attributed to the treatment. The key concerns are that 

of similarity and credibility. How can we find individuals who are similar on all observable characteristics in 

order to match treated and non-treated individuals?  

Since conditioning on all relevant pre-treatment characteristics X (covariates) is difficult in case of a high 

dimensional set X (curse of dimensionality problem), Rosenbaum and Rubin (1983), suggest the use of 

balancing scores, b(X), i.e., functions of the relevant observed covariates X, such that the conditional 

distribution of X given b(X) is independent of assignment into treatment. The Propensity score is one possible 

balancing score. Basically, it summarizes the information of the observed covariates X into a single index 

normalized to the scale between 0 and 1, corresponding to the conditional probability of assignment to a 

particular treatment given a vector of observed covariates. According to the authors, adjustment for the 

scalar propensity score is sufficient to remove bias due to all observed covariates. This implies that the 

unbiased estimation of treatment effects is possible by conditioning on the propensity score alone rather 

than the entire covariate vector X. This dimension reduction property led to the subsequent development of 

various propensity score methods, including matching and weighting.  

In the case of propensity score, the resulting matching variant is known as propensity score matching (PSM). 

The likelihood of being treated is thus computed based only on observable characteristics. In fact, if any of 

the relevant covariate is unobserved, PSM estimates will be biased. The control group is retrieved by 

matching treated and non-treated observations using their propensity scores.  

The nearest-neighbour matching method matches the observations with the closest propensities scores. 

This can be done with or without replacement, in the sense that an untreated observation can be matched 

with more than one treated observation. All treated units find a match. The pitfall, however, is that some of 

these matches can be fairly poor, potentially providing a fragile counterfactual.  

Another possible technique is the stratification method, which stratifies the sample into blocks according to 

intervals of propensity scores and computes the average outcome for each group within each interval. Then 
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a weighted average is used to assess the overall effect of the program. This method can discard some 

treated units if no control is available in the respective interval. 

Finally, the Kernel matching method, uses a weighted average of the untreated observations, with the weight 

being the distance between the treated and untreated propensity scores. 

 

4.1. Literature Review 

Outsourcing, in general terms, refers to the process of moving stages of production to external suppliers, 

either domestic (usually labelled domestic outsourcing) or international (commonly labelled offshoring or 

simply outsourcing). Over time, the outsourcing phenomenon has experienced an intense growth, powered 

by technological advances in transportation and ICT developments, ranging from simple to more complex 

tasks related to both manufactures and services supply.  

Firm’s decision on whether to produce in-house or to outsource activities, either domestically or 

internationally, can be summarized in three motivational drivers: reduce labour costs, reduce workload 

volatility and achieve economies of scale (Abraham and Taylor, 1996). International outsourcing is often 

more appealing since it provides the opportunity to take full advantage of these benefits, exploring 

international wage gaps to reduce labour costs, diversifying suppliers to access higher quality inputs and 

entering new markets to achieve economies of scale.  

Economic theory suggests that the impacts of offshoring on firm’s performance extend beyond cost reduction 

effects as it allows to relocate the relatively inefficient stages of its production process to more specialized 

suppliers, focusing and expanding its output in the stages for which it has comparative advantage. Amiti and 

Wei (2004) mention that these compositional and structural changes can lead to an increase in firm’s 

productivity.  

Despite the importance of outsourcing for the reorganization of the global production process, empirical 

research is still scarce and mainly focused on the manufacturing sector. Difficulties in measuring outsourcing 

at the firm-level can explain this phenomenon (Möhlmann and Groot, 2013). Drawing on the existing 

literature, table 3 reproduces the results found in empirical literature for the casual effects of outsourcing on 

firm-level indicators, namely productivity.  

Empirical research does suggest significant positive impacts from outsourcing practices on firm 

performance. For most of the detailed literature, positive impacts are demonstrated in different geographies, 

through diverse time frames and with different methodologies. Notably, in a study conducted with the U.S. 

manufacturing sector, Amiti and Wei (2005) find that offshoring practices in material inputs accounted for a 

5% labour productivity growth and outsourcing of services accounted for an 11% productivity growth, 

throughout the 1992-2000 period. Moser (2010) applied a differences-in-differences matching technique to 

German establishments for the 1998-2004 period, finding that offshoring originated a highly significant and 

positive impact of around 3,6 percentage points. Additionally, when testing for sales and export intensity, the 

results also show positive and significant impacts. 

Notwithstanding these positive effects, in general terms, table 3 presents some ambiguous results for 

different disaggregation exercises. An important takeaway from this literature review is that significance and, 
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in some cases, even the direction of the productivity effects are highly sensitive to industry and firm level 

characteristics, the types of tasks outsourced as well as on the market destination. 

An interesting example on the role of firm’s characteristics is presented by McCann (2009) in a study 

conducted on the effects of International outsourcing for a large panel of Irish manufacturing firms. The study 

finds that foreign firms experience the highest productivity gains from international sourcing, arguing that 

knowledge and integration in international production networks is fundamental. As for domestic firms, the 

gains are specific for firms in capital and technology-intensive industries. In what follows, McCann denotes 

that the two types of firms which benefit from outsourcing make up a relatively small proportion of the total 

manufacturing firms, hence positive side effects at the aggregate level may be limited. These results are in 

line with the evidence from Schwörer (2013) on the larger productivity gains for multinational in comparison 

to domestic firms. 

In a more recent study, also focused on manufacturing firms, Bandick (2015) applies a differences-in-

differences approach for the period 1995-2006 in Denmark, finding positive effects not only on productivity 

but also in export intensity for firms engaged in international outsourcing. However, the novelty of this 

research is the mixed results when disentangling offshoring activities by destination: only firms that mainly 

offshore to high-wage countries experience these positive effects 

Mohlmann and Groot (2013) contribute to the literature on this topic by understanding the effects of 

outsourcing on different types of tasks (core or support) and channels (international or domestic). This study 

was conducted for Dutch firms based on an outsourcing survey covering the 2001 to 2006 period. They find 

that international outsourcing of core activities impacts negatively productivity. When comparing international 

and domestic channels, the study only finds evidence of productivity gains in domestic outsourcing, when 

international remains negative or insignificant. The authors suggest that the negative returns on international 

sourcing (especially significant for the case of core activities) can be explained by measurement or 

econometric problems or the fact that firms may have been faced with higher than expected inter-firm 

transaction costs. 

In fact, these unexpected costs related with sourcing activities can be detrimental in explaining some of the 

confounding evidence. In a survey detailing international sourcing activities for firms in the Netherlands, Van 

Gorp (2010) finds that 17% of the firms engaged in international sourcing reported having relocated the 

activities back to the home country. Furthermore, when asked the reasons why some or all the objectives 

from offshoring were not met, the most mentioned factors were: governance, higher costs than expected, 

group of firms that reported that the objectives from offshoring were not met or difficulties in measuring the 

costs before implementation. 
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Table 3 – Literature review on firm’s economic performance 

 

 
 

Notes: (+): statiscally significant positive effect; (-): statiscally significant negative effect; (n.e.): statistically non-significant effect 

 

The impacts of the growing international involvement and fragmentation of business activities on home 

country labour markets constitute another key concern for policy makers and economic research. At the 

heart of the debate lie opposing effects. On the one hand, unfavourable results may arise in employment 

and wage levels due to compositional effects at the firm level, the specialization in certain tasks leads to 
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lower labour demand in the outsourced tasks; on the other hand, the gains in firm performance, and 

particularly in export intensity, can yield positive impacts that arise from capacity growth. Empirical research 

can shed light on the significance, direction and magnitude of these effects. 

Table 4 presents the empirical results on the domestic Labour Market as a result of different outsourcing 

practices (domestic or international), disaggregated by sector and tasks. Empirical results regarding labour 

market outcomes are more ambiguous than for firm-level indicators. However, it is still possible to infer 

common patterns in these results.  

A striking conclusion observed in table 4, common in the existing literature, is the fact that outsourcing tends 

to impact negatively employment levels in the manufacturing sector, whilst in the service sector impacts are 

mixed or, depending on the disaggregation, even positive. Chidlow et al (2012) apply a matching 

methodology to understand the casual effects of international sourcing in the manufacturing sector versus 

the services sector to a panel data of Slovenian firms (relating to international outsourcing decisions for the 

2001-2009 period). Their results show that for manufacturing firms, international sourcing strategies lead to 

larger labour cost reductions compared to manufacturing firms that didn’t source internationally. On the 

contrary, for service sector firms, the causality effects of international outsourcing proved to increase labour 

costs. To complement these findings, Chidlow et al find statistically significant differences in employment 

growth: on average, service firms engaged in international outsourcing experienced a higher employment 

growth (more than double) as compared to firms that did not source internationally; whilst manufacturing 

firms with i.o. practices demonstrated higher employment declines, on average. In light of these results, the 

researcher points to the different outsourcing motivations as an explanation: cost-cutting strategies appear 

key for the competitiveness of manufacturing firms, whilst service firms’ decisions to outsource appear to be 

motivated by innovation, technological knowhow and improved quality. These findings are supported by 

another study for a sample of Danish firms that estimates larger employment decreases for the 

manufacturing sector when compared to the services sector, due to offshoring activities. 

Another common pattern arises when analysing wages. Literature points to positive impacts of high-skilled 

wages from outsourcing practices; whilst low skilled workers experience a decrease in real wages (Hummels 

et al, 2014). Hence, it appears that the fragmentation of business activities contributes to a widening in the 

low-skill/high-skill wage gap. 

To what regards the remaining ambiguity in the results on Labour Market Outcomes, empirical studies 

suggest explanations and research avenues. Firstly, measurement issues can explain, in part, some of the 

ambiguity. For example, Moser (2010) finds a positive effect of offshoring on employment levels for German 

firms in the 1998-2004 period. It argues that the productivity, export intensity and turnover increases due to 

offshoring can explain capacity expansion, and thus, employment. But Moser also finds that for a large 

proportion of the dataset, offshoring, measured through the data on the imported inputs, consisted in 

substitution from local suppliers to foreign. Data on offshoring might capture changes in firms’ outsourcing 

decision that don’t imply reorganizational structures, and thus, changes in the workforce. 

Secondly, a recent OECD study demonstrates that employment levels in the manufacturing sector are 

determined primarily on the length of the value chains, ICT maturity and economic regulation, with larger 

impacts than firms’ offshoring decisions (Nordås, 2019).  Finally, data on the type of functions that are 

outsourced can significantly alter results. According with Nordås (2019), and only focused on the 
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manufacturing sector data for the OECD, outsourcing of IT functions have no significant impact on home-

country employment, whilst marketing and transport outsourcing have a significant negative impact on 

employment levels.   

 

Table 4 – Literature review of labour market outcomes 

 

 

Notes: (+): statiscally significant positive effect; (-): statiscally significant negative effect; (n.e.): statistically non-significant effect 
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4.2. Methodology 

To investigate the impacts of sourcing we will pursue the following strategy. First, we will ignore the selection 

bias and compute difference-in-means on the unmatched sample, between treated and control groups, using 

the so-called t-tests. Then, acknowledging the underlying problem, we will employ the Propensity Score 

Matching (PSM) method to estimate the causal effects of sourcing without random assignment, by computing 

difference-in-means between matched treated and matched controls. In the end, both results will be 

combined to refine the interpretation of the treatment effect. 

Three different scenarios will be used to assess differences in the performance between treated and 

untreated firms, depending on the type of sourcing that is considered. The first scenario attempts to size the 

impact of performing international sourcing over not performing international sourcing. The second scenario 

attempts to size the impact of performing international sourcing over performing only domestic outsourcing. 

Finally, the third scenario attempts to size the impact of outsourcing (domestically or abroad) over not 

outsourcing any task. 

When implementing matching methods to estimate causal effects, the following key steps are required: (1) 

choosing the covariates to be used in the PSM; (2) diagnosing covariate balance in the resulting matched 

samples and iterating 1-2 until achieved; (3) combining balanced covariates into one distance measure; (4) 

choosing the matching algorithm to form matched, conditioning on the distance measure; and finally, (5) 

estimating the effect of the treatment effect after matching.  

We start by estimating the propensity score of each firm, using a standard logit model in which the treatment 

status (denoted T, where T=1 if the firm i has been treated and T=0 otherwise) is regressed on a number of 

observable firms’ characteristics, that according to our assumptions, influence the probability to source. The 

units treated (the "treated" group) are then matched to units without treatment (the control group) according 

to the similarity of their predicted probabilities to source based on the defined pre-exposure control variables 

(Xi):  

P(Xi) = Prob ( Ti =1 I Xi )  

The causal effect of sourcing status on firm performance will thus be given by the differences in the outcomes 

between the two groups, after exposure. However, one crucial diagnostic of success in matching is balance. 

The degree of covariate balance achieved by the conditioning determines if the control group can be 

considered to represent a credible counterfactual (Wang-Sheng Lee, 2006). Achieving adequate balance in 

the covariates is thus critical for unbiased estimates of the treatment effect. 

The set of control variables used in our matching process comprise a wide range of firm’s characteristics. 

Treated and non-treated groups were required to produce a similar propensity score conditional on the 

following baseline characteristics: (i) size, based on both the number of persons employed and turnover, (ii) 

labour costs burden, measured by both average labour costs per person employed and the share of labour 

costs in gross value added; (iii) financial soundness; (iv) financial autonomy; and (v) industry sector code: 

 

P ( Ti = 1  |   lnLi,2006 , lnTurnover i,2006 , Wage i,2006 , lnLabourCostBurden i,2006 ,  

lnFinancialSoundness i,2006 , lnFinancialAutonomy i,2006 , A7 i,2006  ) 
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The Propensity Score for Matching was estimated using Becker and Ichino (2002) routines in Stata, in the 

year 2006, assuming that this is the best pre-exposure to treatment year, available in our database. 

Furthermore, to guarantee consistency, we used the same specification and the same year to estimate the 

propensity score in all three scenarios. 

To assess balance, we first perform the Dehejia and Wahba (1999, 2002) specification test (henceforth the 

DW test), which groups observations into strata defined on the estimated propensity score to check if the 

propensity score is balanced within each stratum. Then, we check if differences in the covariates in the two 

groups in matched samples have been eliminated after matching. Once balancing is achieved, we use three 

different matching techniques to derive the average treatment effect on the treated group, namely nearest-

neighbour (NN), stratification (Strat.) and kernel matching. As said before, none of these matching 

techniques is a priori superior to the others, however, applying the DW test does not make much sense if 

any other matching algorithm other than stratification is to be used (Wang-Sheng Lee, 2006). In this context, 

we will first look at stratification matching results and use Kernel and NN results, as our second and third 

best option, respectively, either to assess the robustness of the stratification estimates, or as an alternative 

in case stratification does not provide any results due to not having enough observations.  

Three different spans of time are used in order to proxy short (2012-2013), medium (2012-2015) and long-

term (2012-2017) effects for each scenario. However, it is worth noting that the longer the distance in time 

from exposure to treatment, to assess the impacts of a certain programme, the higher the risk of 

contamination bias by capturing effects other than solely the effects attributable to the programme itself. 

Additionally, and since the 2009-2011 period in which enterprises were surveyed, was quite struggling for 

Portuguese firms, as they were also adjusting to the economic and financial crisis, we opted to observe the 

post-treatment evolution of each variable expressed both in natural logarithms and using pre-treatment/pre-

crisis indexes (whenever the variable is available), throughout the three spans of time referred.  
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5. Empirical Findings 

In this section, we will present each scenario in detail and the corresponding empirical findings on a variety 

of firms’ performance measures by using matching techniques. 

 

5.1. Scenario 1 

On the first scenario, we assess differences in the performance between firms that have outsourced 

production across borders and firms that did not, irrespective of whether firms on the comparison group 

outsourced domestically or haven’t outsourced at all. On this scenario we focus on firms that answered to 

the second survey, referring to observed international sourcing in the period 2009-2011, discarding those 

that, according to their answer on the first survey, had already sourced internationally in the period 2001-

2006. The purpose is to keep only firms that, according to the information that we have available, are 

apparently performing international sourcing for the first time in the period 2009-2011, to capture the 

“switching effect” of sourcing in the second period.  

Based on the set of covariates presented above, the estimated PSM for this scenario, leads to a common 

support region comprising a balanced panel of 90 (out of 107) firms that reported to have outsourced across 

borders for the first time in the period 2009-2011 and 492 (out of 599) control firms (see Figure A1 in 

Appendix). According to the DW test, no statistically significant difference remains between the mean of the 

estimated propensity score in both treatment and control group within each stratum, so we accept the PSM 

specification. The number of blocks that ensures balance in each block is 5. 

The tests for equality of means before and after matching in each of the covariates used to estimate the 

propensity score (see Table A4 in Appendix), show that after matching most of the significant covariate 

differences disappear (there are still a significant difference in the wage variable when using kernel 

matching), confirming that our model balances the covariates.  

Table 5 summarizes all estimations with two alternative specifications of the outcome variables. We believe 

that the most interesting comparison refers to the second specification of each variable, where we calculate 

the change on that variable by indexing it to its level in the year that immediately precedes treatment. 

Whenever the variable is not available to create the referred index we will rely on the first specification only.  
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Table 5 – Difference-in-Means  

 Newly offshoring firms versus non-offshoring firms 

 

Source: Own calculations based on micro-level data from both International Survey and SCIE - Statistics Portugal. 

 

Firm’s labour force variables:  

Offshoring is often perceived as a job-destroying strategy. Here we examine the link between offshoring and 

firm’s labour force variables focusing on firm level total employment, employees and R&D workers. 
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According to the results reported in Table 5, t-tests performed on unmatched data point to a positive but 

non-statistically significant difference in total employment between newly offshoring firms and non-offshoring 

firms. After pairing each treated firm with a “similar” control, results are ambiguous. Stratification and Kernel 

matching methods, our first and second best estimators, point to a positive even though non-significant 

difference-in-means between both groups, while the nearest neighbour matching method, our third best 

estimator, point to a negative statistically significant difference between the two groups. Once we consider 

the total employment variable indexed to the pre-treatment/pre-crisis year of 2008 at the firm level of each 

group, it is clear that newly offshoring firms outperformed non-offshoring firms, throughout the three spans 

of time considered. Actually, a closer look at both groups mean shows that the mean observed in the 

distribution of matched controls is still below the pre-crisis level, while the mean observed in the distribution 

of matched treated is around 30% higher (see Table A4 in Appendix).  

In what concerns the subset of workers that receives a salary, the results seem to point toward a favourable 

effect on the number of employees detected in both specifications of the variable. However, the statistical 

significance in the first specification is only attained in the medium and long-run.  

These results are in line with the empirical findings from previous literature: international sourcing does not 

necessarily impact employment negatively, as it is commonly perceived, having mixed or even positive 

effects. Different empirical studies have found this positive effect, as reported in the Literature Review – 

Deschryvere and Kotiranta (2008), Moser (2010), Chidlow et al (2012).  In particular, Chidlow et al (2012) 

attempt to explain this evidence and conclude that the strategies and motivations underpinning firms’ 

offshoring decisions play a fundamental role on the significance and direction of the effects on firm-level 

labour variables. In particular, the research finds increasing employment and labour costs levels for the 

service sector, which also presents significant evidence of positive impacts in access to know-how and 

improved quality. For the manufacturing sector, the authors find higher than average decrease in 

employment and labour costs in offshoring firms coupled with positive effects on profitability, however with 

no significant effects in variables such as technological improvement or new products). This study highlights 

the industry, firm characteristics and strategies conducted when offshoring as key factors to understand 

employment dynamics. 

 Finally, we detect a positive causal effect of offshoring on R&D jobs. This can be a sign of 

strategic commitment to innovation by off-shoring firms., Given that the dataset does not allow to explore 

skill composition of labour force in the firm, this result can also indicate that offshoring contributes to some 

extent to job creation for high skilled workers. 

Despite the fact that the type of task/function offshored may have different employment effects, other 

empirical studies have reported a similar effect – re-composition of the workforce in favour of high skilled 

workers (Timmermans and Østergaard, 2011). 

 

Firm’s efficiency variables: 

As indicated earlier, offshoring can increase efficiency in the sense that firms can relocate relatively more 

inefficient stages of production and focus its economic resources on higher value added activities such as 
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innovation.  Here we explore the link between offshoring and firm’s efficiency by looking at firm level labour 

productivity, wage adjusted labour productivity and total factor productivity. 

Regarding the effect of offshoring on labour productivity, defined as value added per person employed, the 

results are not straightforward. Using the first specification, the results seem to indicate that offshoring exerts 

a positive effect on labour productivity. The sign is positive with both Stratification and Kernel estimators but 

the statistical significance is only attained with the Kernel estimator. However, indexing labour productivity 

levels to the pre-treatment year of 2008 at the firm level in both groups reveals that, as compared to their 

counterparts, firms that started to reallocate some of their production process abroad experienced lower 

productivity growth. This is possibly related to the fact that the non-offshoring group display on average lower 

pre-crisis levels of both employment and GVA, with a greater reduction in employment, thus producing an 

upturn on their labour productivity. 

The previous measure, however, does not take into account that employees are heterogeneous, and 

generate different amounts of value added according to their skills. As such, we also compute a wage 

adjusted labour productivity ratio. As, in theory, wage differentials are expected to reflect productivity 

differences of employees, this ratio allows taking labour heterogeneity into account,. With the wage adjusted 

labour productivity ratio, the results point to a consistent negative causal effect with both specifications, 

suggesting that in newly offshoring firms the effect on average personnel costs more than offsets the effect 

on average value added generated per worker, as compared to the control group.  

Furthermore, we detect a negative, but not statistically significant, effect on total factor productivity in the 

period investigated.  

This negative relation can be explain by the fact that offshoring for the first time can be complex, and often 

associated with large risks, countless challenges and substantial hidden costs. Efficiency usually comes with 

experience, with the progress through learning curves and typically, after long periods of adjustment. 

Additionally, since many of these firms are part of an economic enterprise group, the sourcing decision can 

be exogenous, which means that probably the goal is not to make them more efficient individually, but as a 

group.  

As mentioned in the literature review, depending on the specification, measures, firm characteristics or 

sector, productivity effects not only differ but can become statistically negative (Mohlmann and Groot (2012); 

McCann (2009). McCann finds mixed results for the impact of offshoring on TFP, namely results indicate 

that the TFP gains are not pervasive for all the firms, on average, but specific to foreign owned firms and, 

as for domestic firms, the gains are specific to technological and capital intensive firms. Thus, ownership 

and firm level characteristics play a fundamental role on the effects of sourcing. On another note, Mohlmann 

and Groot (2012) stress that firms’ outsourcing strategies might have implied higher than expected inter-firm 

transaction costs to explain the negative and insignificant effect estimation for productivity. In a survey on 

offshoring decisions for a sample of firms (Netherlands), Van Gorp (2010) details that 17% of internationally 

outsourced activities were relocated back to the home country; the main reasons for not achieving their goals 

were: governance, higher than expected costs, more time needed, lack of market potential, and cultural 

differences.      



 
 

19 
 

Finally, our findings also show that offshoring has a negative causal effect on both capital stock and capital 

per person employed. As such, the dynamics of labour productivity presented above may be attributed more 

to lower capital deepening rather than to lack of labour efficiency per se.  

 

Firm’s labour cost variables:  

Offshoring is often designed to allow significant cost reductions. Here we explore the link between offshoring 

and firm’s labour cost variables focusing on firm level unit wages, labour cost burden, measured as a 

percentage of GVA. 

According to the results reported in Table 5, international sourcing has a consistent positive causal effect on 

labour cost burden, using both specifications, possibly related to the increase in R&D jobs. This may also 

suggest a mode of international sourcing seeking access to new technologies, new knowledge and new 

markets, rather than labour cost reduction. 

 

Firm’s international trade variables:  

Offshoring represents the most important dimension of GVCs involvement and is often designed to have 

access to new markets. Here we explore the link between offshoring and firm’s international exposure, by 

looking at firm level exports and imports. 

According to the results reported in Table 5, international sourcing has a positive causal effect on both 

exports and imports at the firm level, with a positive causal effect on both export intensity and trade balance.  

The positive effect from offshoring on export intensity has been detailed in the literature. For example, Moser 

(2010) finds a positive and significant causal effect on export intensity originating from offshoring 

intermediate goods for a sample of German firms (period 1998-2004) both short and long-term (3 years). 

The author argues that international sourcing allows  firms to benefit from price competitiveness, which leads 

to an increase in their foreign market share – this causality chain is denominated the productivity effect of 

offshoring and is derived from the Grossman and Rossi-Hansberg (2008) partial equilibrium model on 

production offshoring. 

 

Firm’s Profit and financial variables: 

Offshoring can be a boost in firms’ profits. Here we explore the link between offshoring and firm’s financial 

variables, focusing on EBITDA, financial soundness, financial autonomy and collateral.  

Our findings point to a positive causal effect of offshoring on firm’s profits. However, the results also seem 

to indicate that offshoring exerts a negative impact on firm’s collateral, probably linked to the negative effect 

on fixed capital stock, and on both financial soundness and financial autonomy of firms, specially on the 

short/medium-run.. These results are, however, not significant for most matching methods 

Chidlow et al (2012) find a similar effect on Slovenian firms, however the positive effect on profitability is only 

significant for firms in the manufacturing sector. 
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5.2. Scenario 2 

On the second scenario we assess differences in performance between firms that sourced production across 

borders and firms that outsourced domestically, to understand if the previous results hold between different 

types of outsourcing. To implement this, we combine the information from International Sourcing 

respondents with the variable subcontracts reported in our business record database. 

Basically, we start with the selection from scenario 1 and restrict the control group to firms that have 

outsourced domestically, based on the assumption that positive values of the variable subcontracts (as a 

percentage of turnover) are indicative of outsourcing (both to domestic and foreign suppliers). This allows 

us to identify firms that are sourcing across borders or just inside borders.  

Based on the set of covariates presented above, the estimated PSM for this scenario, leads to a common 

support region comprising a balanced panel of 90 (out of 107) firms that reported to have outsourced across 

borders for the first time in the period 2009-2011 and 366 (out of 431) control firms that reported not to have 

offshored production across-borders in the period 2009-2011, but display positive values of the variable 

subcontracts (as a percentage of turnover) at least one time throughout the period 2004-2011, indicating 

that the firm outsourced production domestically (see Figure A1 in Appendix). According to the DW test, no 

statistically significant difference remains between the mean of the estimated propensity score in both 

treatment and control group within each stratum, so we accept the PSM specification. The number of blocks 

that ensures balance in each block is 5. 

The tests for equality of means before and after matching in each of the covariates used to estimate the 

propensity score (see Table A4 in Appendix), show that after matching most of the significant covariate 

differences disappear (there are still a significant difference in the wage variable when using kernel 

matching).  

Table 6 summarizes all estimations with two alternative specifications of the outcome variables. As said 

before, we believe that the most interesting comparison refers to the second specification of each variable, 

which measures its variation from the pre-treatment period. 

The results in this scenario are broadly similar to those from the previous scenario, meaning that, in general, 

previous conclusions are still valid even when restricting the control group to firms that also outsource their 

production but pursue purely domestic outsourcing strategies. This would suggest that only international 

outsourcing matters. 

However, major differences are detected concerning the effects on R&D jobs and total factor productivity. 
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Table 6 – Difference-in-Means 

 Newly offshoring firms versus firms performing domestic outsourcing only 

 

 

Source: Own calculations based on micro-level data from both International Survey and SCIE - Statistics Portugal. 

 

In this scenario, once the control group is narrowed down to firms that also perform outsourcing but opt for 

domestic hosts only, we failed to detect the positive causal effect of offshoring on R&D jobs throughout all 
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spans of time considered that we found in the previous scenario. This means that the favourable effect on 

R&D jobs doesn’t depend on a specific type of outsourcing. 

Finally, in what concerns total factor productivity, we detect a negative causal effect, throughout the three 

spans of time considered. This suggests that, in what concerns total factor productivity, international sourcing 

may be relatively less attractive than domestic outsourcing strategy, or that international sourcing may imply 

higher adjustment costs. 

Despite the importance of analysing the effects derived from outsourcing from different types of channels, 

few studies have been able to conduct these estimations. Mohlmann and Groot (2013) find a similar effect, 

detailing positive impacts on TFP and labour productivity from domestic outsourcing against negative or 

insignificant causal effects for the same variables from international sourcing. 

 

5.3. Scenario 3 

On the third scenario, we assess differences in the performance between firms that have outsourced 

production, either across or inside borders, and firms that did not outsource any task. To implement this, we 

focus on the full panel dataset and use the variable subcontracts reported in our business record database, 

which is often used interchangeably with outsourcing. 

The rationale is to take full advantage of the entire population of firms in our dataset and enrich the analysis 

by further exploring the overall impact of externalizing activities, regardless of the location of the host 

enterprise. 

For this purpose, two groups are defined as follows. The first one, the treated group, considers enterprises 

that display positive values of the variable subcontracts (as a percentage of turnover) in the period 2009-

2011, and zero during the period 2004-2008. The second group, the control one, considers enterprises that 

displays zero values of the variable subcontracts (as a percentage of turnover) during the entire period 2004-

2011.  

Based on the set of covariates presented above, the estimated PSM for this scenario, leads to a common 

support region comprising a balanced panel of 516 (out of 1285) firms that reported to have outsourced 

across borders for the first time in the period 2009-2011 and 1659 (out of 4774) control firms that didn’t 

outsource any task in the period 2004-2011 (see Figure A1 in Appendix). According to the DW test, no 

statistically significant difference remains between the mean of the estimated propensity score in both 

treatment and control group within each stratum, so we accept the PSM specification. The number of blocks 

that ensures balance in each block is 4. 

The tests for equality of means before and after matching in each of the covariates used to estimate the 

propensity score (see Table A4 in Appendix), show that after matching all of the significant covariate 

differences disappear.  

Table 7 summarizes all estimations. 
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Table 7 – Difference-in-Means 

Outsourcing firms versus non-outsourcing firms 

 

Source: Own calculations based on micro-level data from both International Survey and SCIE - Statistics Portugal. 

 

Firm’s labour force variables:  

According to the results reported in table 7, outsourcing has a consistent positive causal effect on both total 

employment and the subset of workers that receive a salary, with both specifications of each variable. 

However, we detect a negative causal effect of outsourcing on R&D jobs. 
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Firm’s efficiency variables: 

Regarding the effect of outsourcing on productivity, the results seem to indicate that outsourcing has a 

positive effect on labour productivity, defined as value added per person employed, although statistically 

significance is only attained with the nearest neighbour matching method. Once we use wage adjusted 

labour productivity ratio, the results point to a positive causal effect detected with both specifications, 

suggesting that in firms performing outsourcing, the effect on average value added generated per person 

employed more than compensates the effect on average personnel costs, as compared to the control group.  

Finally, in what concerns total factor productivity, the sign is negative with both stratification estimator and 

nearest neighbour, but the statistical significance is only attained with the nearest neighbour estimator. 

The estimated average effects on productivity should be understood bearing in mind that, in this 

specification, the treatment group is comprised by two types of outsourcing (international and domestic). 

According with the main findings drawn from the literature review, empirical research indicates that the 

outsourcing channels – and specifically international vs domestic – can have different or even opposite 

effects. Mohlmann and Groot (2013) find evidence of productivity gains deriving from domestic outsourcing, 

contrasting with negative impacts from international sourcing activities. In another study, Schwörer (2013), 

focused only on manufacturing firms, find another pattern: with domestic outsourcing associated with no 

significant effects, whilst offshoring of non-core activities and services is found to yield positive effects on 

total factor produtctivity. 

Our findings also show that outsourcing has a positive causal effect on capital stock on the observed period. 

 

Firm’s labour cost variables:  

Regarding the effect of outsourcing on labour cost variables, the results point to a negative causal effect on 

both unit wages and labour cost burden.  

On the basis of these findings, the fact that outsourcing allowed for labour cost savings, together with the 

observed positive effect on capital accumulation, may help to explain the positive dynamics on wage 

adjusted labour productivity ratio. 

These results complement previous findings on the effects of outsourcing on labour cost variables, in 

particular, Chidlow et al (2012) find that manufacturing firms engaged in international outsourcing experience 

labour cost reductions (although this result does not hold for service firms). 

 

Firm’s international trade variables:  

According to the results reported in table 7, outsourcing has a negative causal effect on both exports and 

imports at the firm level, especially of goods, with no significant effect on export intensity or trade balance.  

Analysing these results in light of the previous scenarios, the estimations point to a specific causal 

relationship between sourcing and exporting performance: international sourcing in particular demonstrates 

positive effects on export intensity, whilst domestic sourcing is associated with insignificant effects for this 

outcome. These findings are relevant for our understanding of the causal relationships from international 
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trade participation, highlighting what can be understood as an importer premia. Previous research on trade 

and firm characteristics complements these findings. Notably, Bernard et al. (2007) in “Firms in International 

Trade” find that exporting and importing firms exhibit similar characteristics – larger in size, more productive, 

pay higher wages and are more skill and capital intensive than non-importers/exporters – and detect the 

presence of a significant correlation between importing and exporting. The authors suggest that these 

relationships can be caused by the participation of firms in global value chains, which entails a higher degree 

of both importing and exporting behaviour. 

 

Firm’s Profit and financial variables: 

Finally, our findings confirm that outsourcing exerts a positive causal effect on firm’s profits, and a negative 

impact on both financial soundness and financial autonomy of firms. 

 

 

6. Conclusions 

Offshoring has an ambiguous effect on firm level total employment. Nonetheless, it has a positive effect on 

both the subset of workers that receive a salary (a proxy to employees) and on R&D jobs, coupled with an 

increasing effect on firm level total labour costs. The favourable effect on R&D jobs can be a sign of 

innovation or an indication that offshoring contributes to some extent to job creation for more high skilled 

workers. Moreover, it can also help explain the effect on labour costs. 

In what productivity is concerned, firms that outsourced experienced a lower labour productivity possibly 

related to the fact that international sourcing often involves high adjustments costs. Our findings also show 

that offshoring has a negative causal effect on both capital stock and capital per person employed. As such, 

the dynamics of productivity may be attributed to lower capital deepening rather than to lack of labour 

efficiency.  

Additionally, international sourcing has a positive causal effect on both exports and imports at the firm level, 

with a positive causal effect on both export intensity and trade balance.  

Finally, our findings confirm that offshoring exerts a positive causal effect on firm’s profits, in the 

medium/long-run. On the other hand, we detected a negative causal impact on firm’s collateral, probably 

linked to the negative effect on fixed capital stock, and on both financial soundness and financial autonomy 

of firms. 

Differently form offshoring, outsourcing has a consistent positive causal effect on total employment and a 

negative causal effect on labour costs.  Furthermore, results also point to a negative causal effect on R&D 

jobs. Together, these variables may reflect an increase in lower qualifications employment. 

Also, differently from offshoring, regarding the effect of outsourcing on productivity the results point to a 

positive causal effect of outsourcing on wage adjusted labour productivity what suggests that in firms 

performing outsourcing, the effect on average value added generated per person employed more than 

compensates the effect on average personnel costs, as compared to the control group. Finally, in what 
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concerns total factor productivity, the results are not clear. Our findings also show that, differently form 

offshoring, outsourcing has a positive causal effect on capital stock. On the basis of these findings, the fact 

that outsourcing allowed for labour cost savings, together with the observed positive effect on capital 

accumulation, may help to explain the positive dynamics on wage adjusted labour productivity ratio. 

Additionally, contrary to offshoring, outsourcing has a negative causal effect on both exports and imports of 

goods at the firm level, with no significant effect on export intensity or trade balance. Finally, our findings 

confirm that outsourcing exerts a positive causal effect on firm’s profits but a negative impact on both 

financial soundness and financial autonomy of firms. 

As a final remark, contrary to what intuition would tell us, outsourcing does not seem to harm employment 

at the firm level, but it can change the composition of firm’s labour force. In the case of international sourcing, 

results point to a skill upgrading effect proxied by R&D jobs.  
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Appendix 

 

1a - Variables Definitions 
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1b – Descriptive Statistics 

Table A1 – Number of firms in each survey round 

 
Source: Own calculations based on micro-level data from both International Survey and SCIE - Statistics Portugal. 

 

Table A2 – Number of Enterprises 

 
Source: Own calculations based on micro-level data from both International Survey and SCIE - Statistics Portugal. 

 

Table A3 – Number of Persons Employed 

 
Source: Own calculations based on micro-level data from both International Survey and SCIE - Statistics Portugal. 
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1c – Results 

 

 

Figure A1 – Common Support 

 

 

 

Table A4 – Test for Equality of Means Before and After Matching 

Source: Own calculations based on micro-level data from both International Survey and SCIE - Statistics Portugal. 
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Table A5 – Group Means in Scenario 1 

Newly offshoring firms versus non-offshoring firms 

 

 
Source: Own calculations based on micro-level data from both International Survey and SCIE - Statistics Portugal. 
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Table A6 – Group Means in Scenario 2 

Newly offshoring firms versus firms performing domestic outsourcing only 

 

 
Source: Own calculations based on micro-level data from both International Survey and SCIE - Statistics Portugal. 
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Table A7 – Group Means in Scenario 3 

Outsourcing firms versus non-outsourcing firms 

 

 
Source: Own calculations based on micro-level data from both International Survey and SCIE - Statistics Portugal. 
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