
1 

 

                                                 
1
 Stockholm University, Department of Economics, SE-106 91 Stockholm, Sweden 

E-mail: kiflu.molla@ne.su.se , Tel +46 8 16 32 15 

 

The Role of Foreign Exchange Rates in Offshoring: 

Industry level Evidence from Sweden 
 

--Work in progress-- 

 

Kiflu Gedefe Molla
1
 

August, 2010 

 

  Abstract 

This paper investigates the role of exchange rates in determining the level and/or location of offshoring based on industry level 

data from Sweden over the years 1995 to 2005. A measure of offshoring is generated using Swedish input-output tables together 

with the bilateral trade data. The empirical model of offshoring is then estimated using Fixed Effects Poisson (Quasi Maximum 

likelihood) estimation technique with standard errors clustered at industry-country level.   

 

Over all, the results show that depreciation of the Swedish kroner, both against the US dollar and the currency of Sweden’s 

trading partners has a statistically significant negative effect on offshoring from Sweden. This holds true for the nominal, real 

and real effective exchange rates. On the other hand, depreciation of the real and real effective exchange rates of the currency of 

the foreign country, both against the US dollar and Swedish kroner, does not appear to have a statistically significant effect on 

offshoring although the theoretically expected positive sign is observed. An exception to this is the nominal exchange rate which 

is found to have a statistically significant positive association with offshoring in all the cases. These results are also supported by 

regressions based on industry specific exchange rate. 

 

Regression results with exchange rate vs. industry dummy interaction terms indicated the existence of heterogeneity in industry 

responses to movements in exchange rate. Less contract intensive industries tend to be more responsive to movements in 

exchange rate of the foreign country than more contract intensive industries. In general, the regression results are pretty much 

the same for different types of exchange rates and are robust to variants of specifications. Besides, all the control variables in the 

regressions appeared to have the theoretically expected signs although some are not statistically distinguishable from zero.  

 

These findings on the role of foreign exchange rate movements on offshoring have clear policy relevance both for the home and 

host economies in terms of their overall exchange rate management and/or choice of exchange rate regime. According to the 

results of this paper, a strong SEK against the currencies of the major offshore destination economies and/or the US dollar, on 

top of expensive costs of production at home, will facilitate reallocation of production away from Sweden to foreign countries.  
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I. Introduction 

 

The last two decades have witnessed an increasing trend in fragmentation of production and 

outsourcing across countries mainly due to declining tariff barriers and developments in 

transportation and communication technologies. This phenomenon has significantly increased 

international trade in intermediate goods and is among the main feature of the globalization 

process. In this paper, the term OFFSHORING is used to refer to foreign outsourcing of 

intermediate inputs either from an affiliate firm abroad (via intra-firm trade) or from an 

independent foreign firm (via arm‟s length trade).  

 

The model by Jones and Kierzkowski (2001) sheds some light on the reason behind firms‟ 

decision to offshore. According to these authors, the fact that different stages of production may 

require different proportions of skilled labor(capital) and unskilled labor gives firms an incentive 

to fragment their production process across countries. That is, firms will locate a stage of 

production in a country abundant in the input that is relatively more intensively used in that stage 

of production in an effort to reduce their costs of production. This is a mere application of the 

traditional comparative advantage trade theory applied to components instead of products. 

Similarly, Feenestra and Hansen (1995) have used a Hecksher-Ohlin type model with a 

continuum of goods to show that Northern (skilled labor abundant) countries will produce inputs 

that are relatively less intensive in unskilled labor, while outsourcing those inputs that are 

relatively more intensive in unskilled labor to the Southern countries. The resulting reallocation 

of production and hence the flow of jobs to low-wage countries has increased public concern in 

high-wage economies and led to a heated debate among policy makers and researchers. On the 

other hand, the main concern in middle and low income countries is how to become more 

attractive for offshoring.  

 

Firms‟ location decision, however, does not solely depend on cross-country wage comparisons 

but hinges a lot on factors that the literature now considers as new sources of comparative 

advantages. These include factors like quality of infrastructure and institutions, efficiency of the 
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legal system, availability of skilled labor force and/or potential business partners (local 

subcontractors). Moreover, firms will take into account costs associated with production 

fragmentation such as: costs of monitoring and coordination, transportation and communication, 

trade and insurance etc….Thus, firms‟ decision to offshore and where to offshore will in general 

depends on the trade-off between the cost advantages from exploitation of comparative 

advantages and the costs that are associated with production fragmentation.   

 

Given both the new and traditional sources of comparative advantage, factors that inflate or 

deflate the costs of production in a certain location play their own role in offshoring decisions. In 

this regard, the exchange rate appears top on the list despite the old disagreement on whether 

exchange rate has any role in determining real economic variables. On the implications of 

movements in nominal and real exchange rates on real economic variables Gourinchas(1999) has 

summarized his observation from the major episodes of large swings  of nominal exchange rate 

over the last two decades as follows:  

 

In the early 1980s, the strength of the dollar was often designated as the villain behind 

the loss of competitiveness of US auto makers and steel producers. Since 1992, Italy and 

the UK have enjoyed a bout of growth, after leaving the European Exchange Rate 

mechanism with a much depreciated currency. More recently, the Asian crises, and its 

train of currency devaluations, re-ignited old fears that European or American jobs 

might soon be lost to competitive Asian economies. Gourinchas(1999). 

 

In general, since the domestic currency cost of importing intermediate inputs is affected by 

movements in exchange rate; one can easily see the role of exchange rate in determining 

offshoring. From the standard trade theory we know that an appreciation of the domestic 

exchange rate makes imports cheaper while depreciation has the opposite effect. Egger and 

Pfaffermayr (2003), in their analysis of bilateral exports for a panel of 11 APEC countries over 

the period 1982–1998, indicated “[s]imilar to others, we find that an appreciation of the importer 

country‟s real exchange rate fosters exports to this country”. Such predictions apply to trade in 

final as well as intermediate goods. Therefore, holding all other things constant, an appreciation 

of the domestic currency motivates local firms to buy more of their intermediate inputs from 
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abroad through arm‟s length trade and will therefore lead to an increase in offshoring. The extent 

of this effect is, however, still a relevant question that has to be determined empirically.  

 

Movements in exchange rates do also affect firms‟ investment decisions abroad and hence 

offshoring through the intra-firm trade. Part of this foreign investment is on affiliates that serve 

the parent firm at home as sources of intermediate inputs. The main theoretical arguments that 

link exchange rates with FDI (overall FDI, without special reference to the part considered here 

as offshoring) relate to the traditional relative labor cost theory and the imperfect capital market 

theory of Froot and Stein (1991). While the former focuses on the effect of exchange rate 

movements on relative labor costs, the latter emphasizes on the effects on relative wealth across 

countries. Both of these theories link an appreciation of the domestic currency with an increased 

outward FDI. Several empirical findings have been reported in support of one or both of these 

theories. (see Klein and Rosengren (1994)). 

 

When we narrow down the focus on vertical FDI destined for the production and supply of 

intermediate inputs for the parent firm back home, the main motive is believed to be that of cost 

reduction from cheaper labor cost abroad. This in turn depends on cost of living, supply of 

skilled labor force and prevailing exchange rates. Since firms engaged in offshoring have their 

revenues in USD or their home country currency while incurring costs in host country currency, 

movements in exchange rate play a major role in deflating/inflating the actual costs and hence 

influence the level and location of offshoring decisions. Despite such theoretical predictions it is 

not obvious if offshoring responds substantially to movements in exchange rate and this 

underlines the need to have an empirical investigation.  

 

The main objective of this paper is therefore to investigate/estimate the role of exchange rate in 

determining the level and location of offshoring. Accordingly, the relative importance of the 

nominal, the real and the PPP rates of both the bilateral exchange rates and the domestic and host 

currencies per US dollar will be examined using data from International Financial Statistics. 

Furthermore, the role of (artificial) undervaluation of currencies will be investigated using the 

devaluation index recently proposed by Rodrik(2008). This is interesting given the general belief 

that China and some other Asian countries follow policies that artificially  undervalue their 
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currencies to improve their external competitiveness at the expense of their trading partners. In 

this regard Lo et al(2007) applied a simplified version of the Antras(2005) model to show how 

the South tends to resist currency appreciation and attract more international outsourcing 

activities to accommodate its abundant labor. As an example, the writers indicate the current 

policy of China and the experiences of Taiwan and South Korea in the 1970s and 1980s. 

 

In general, finding out the role of foreign exchange rate movements on offshoring has a clear 

policy importance both for the home (Sweden) and host economies in terms of their overall 

exchange rate management or choice of exchange rate regime. As Goldberg and Linda (1997) 

and Baek and Okawa (2001) also indicated for Japanese FDI, a strong SEK against the major 

offshore destination economies, on top of expensive labor costs at home, will facilitate 

reallocation of production and hence jobs away from Sweden.  

 

Despite its policy relevance and the increased focus on offshoring, both in and out of academia, 

the role of exchange rate as a determinant of offshoring has received little attention both in the 

theoretical and empirical offshoring literature. This is somehow surprising in light of the growing 

consensus on the crucial role of exchange rate in the determination of real economic variables in 

general and trade and FDI in particular.  

 

The literature so far concentrates on the effect of exchange rate on foreign and domestic 

investment, job flows, wage and productivity. There are also some empirical studies that look 

into the determinants of offshoring using industry as well as firm level data. The focus of these 

papers is mainly on the importance of trade costs, wage rates, corporate income taxes while other 

firm level studies have tried to look at the role of institutions, infrastructures, the rule of law and 

contractibility in determining the relative importance of intra-firm and arms length trade. To the 

best of my knowledge there are only two papers that directly study the role of exchange rate 

movements in firms‟ offshoring decisions. 

 

The first one is Swenson (2000). This paper uses firms located in US foreign trade subzones 

primarily to study the responsiveness of outsourcing to international cost changes induced by 

movements in the exchange rate. And she finds that an increase in the relative cost of US inputs 



6 

 

due to an appreciation of the US dollar will lead to an increase in outsourcing (or a fall in the 

relative use of US inputs). The other one is Ekholm et al (2008). In this firm level study the 

authors use the sharp appreciation of the Norwegian Kroner in early 2000‟s as a natural 

experiment to see its impact, among other things, on firms‟ offshoring decisions and found that 

the appreciation has increased offshoring, for the manufacturing sector as a whole, by about 1.5 

percentage points
2
. Unlike their paper, here I will not focus on any major 

appreciation/depreciation episode. The main aim of the present paper is to see if firms respond to 

exchange rate movements, for instance to an appreciation of the home currency, by changing 

their level and location of offshoring. 

 

Given that the literature has scarcely touched upon the subject, I believe that this paper will have 

important contribution in complementing the limited research in the area. To achieve the 

aforementioned objectives, this paper will employ a panel partial gravity model using industry 

level data from Swedish manufacturing sector. Accordingly, a measure of offshoring is generated 

using the Swedish input-output tables together with bilateral trade data. Like other papers in the 

area, I follow Feenestra and Hanson (1999) to measure offshoring based on its “narrow” and 

“broad” definitions. The narrow measure of offshoring is given as industry i’s share of imported 

intermediate inputs per total output (or total intermediate input) imported from industry i. That is, 

only accounting for imports of intermediate inputs that originate from the same industry as the 

one using them. The „broad‟ measure of offshoring, on the other hand, takes into account 

imported intermediate inputs irrespective of the sector in which they originate from.  

 

 

 

 

 

 

 

                                                 
2
 They have also presented evidence on the association of the real exchange rate shock with substantial loss of 

manufacturing employment and also productivity gain at the firm level.  
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II. Empirical Implementation and Data 

 

Identification strategy and Method of Estimation 

 

Previous studies that try to estimate the effect of exchange rate movements on labor outcomes, 

productivity and so on have mainly used variation in sector-specific bilateral exchange rates, 

which are generated using sector-level trade shares as weight. While others like Campa and 

Goldberg (1995, 2001), Ekholm and Hakkala (2006) base their identification on heterogeneity in 

currency exposure across firms while treating changes in exchange rates equal for all firms.  In 

this paper, I will start by exploiting the longitudinal nature of the data and use the over time 

variation in exchange rate within host countries (trading partners) to identify effect of exchange 

rate movements on the level and location of offshoring. I will then employ the aforementioned 

techniques of identifications as robustness checks.  

 

In this kind of analysis, one can point out two potential sources of (a downward) bias in the 

estimates. First, given that the dependent variable is measured as some ratio of imported inputs, 

one may argue that the estimates will probably reflect the lower domestic currency price of 

imported inputs, for example, instead of measuring firms‟ response for a currency appreciation. 

That is, even if firms do not change the level or location of their imported input purchases, the 

fact that the SEK has appreciated will make it look as if they have offshored less than before. But 

since the dependent variable is measured in relative terms, as a ratio of imported intermediate 

inputs to total outputs where both are measured in SEK, this won‟t be a problem.  

 

Another source of possible (downward) bias of the estimates may arise from the price differences 

across trading partners or time. When a firm switches from, say, a Western European supplier to 

an Asian one, the same amount of input may be purchased at a lower cost Ekholm and Hakkala 

(2008). That is, although an appreciation of the SEK (or a depreciation of an Asian currency) 

makes firms to change their location (and level) of offshoring, such cost reductions will tend to 

hide the real effects of the exchange rate movement. That is, even if firms now offshore more, in 

response to the depreciation of the foreign currency, the lower cost will make it look as if they 

have offshored less. To deal with this, and possibly other similar problems, I will focus on 
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variations within a trading partner and control for other potential determinants of costs as 

outlined below in the model specification.  

 

Although the level of treatment, the exchange rate variation, is assumed to be uniform across 

industry lines, the treatment effect is likely to differ across industry lines. As is also argue by 

Swenson (2000) the fact that the relative availability of foreign and domestic inputs may differ 

across industries could lead to differences in industry responses to changes in exchange rate. To 

capture this possibility and other sources of heterogeneity in industries response to movements in 

exchange rate, I will employ regressions with between industry dummy - exchange rate 

interaction terms.  

 

Regarding a specific estimation technique, a panel econometric approach on a one side gravity 

model will be employed on a panel of 16 Swedish manufacturing industries
3
 at the 2 digit 

NACErev1.1 level of aggregation over the period 1995 to 2005. Since the dependent variable 

takes only non-negative values and that there are large numbers of zeros in the data, about 40%, 

the observations are left censored. In this case, using the traditional log-linearized gravity models 

will result in inconsistent estimates. To deal with this problem I used Poisson Pseudo-Maximum 

Likelihood (PPML) estimator recommended by Santos Silva and Tenreyro (2006). This 

estimator is believed to provide a natural way to deal with zero values of the dependent variable 

and give consistent estimates in the presence of heteroskedasticity.
4
   

 

Model Specification  

 

The model specification will be based on a one direction version of the gravity model for 

offshoring as I am looking only at the imported intermediate inputs from each of Sweden‟s 

trading partners. Egger and Egger (2003) have used a similar methodology, using a panel of 9 

                                                 
3
 If the firm level data is going to be available soon, I will use it to undertake similar analysis as this will allow me 

to address the well acknowledged firm heterogeneity. Furthermore, the firm level data can be used to make further 

analyses as it can give information on whether imported inputs stem from an affiliate firm or from an outside 

suppliers (via arm‟s length trade). 
4
 Santos Silva and Tenreyro (2006) showed that heteroskedasticity is indeed a series problem in this type of data and 

argued that it can affect the consistency of an estimator rather than just its efficiency. 
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years and 20 industries from Austrian Input-output table, to analyze the effect of tariff reductions 

on offshoring from Austria to Eastern Europe countries.  

 

The gravity equation is based on the idea that the bilateral trade between two countries should be 

increasing in their respective sizes and declining in the distance between them. Given this, the 

standard gravity equation specification guides us to include supply factors of the exporting/host 

country (proxied by their GDP), demand factors of the importing country (Sweden‟s GDP), and 

trade supporting and impeding factors such as transport costs (proxied by distance between 

Sweden and its trading partners), common border, common language and artificial trade barriers 

(import and export tariffs) between Sweden and its trading partners.  

 

In line with the literature, I would expect a positive sign of economic size measured in GDP 

levels of Sweden and its trading partners as these two are, respectively, important measures of 

the demand for imports (in Sweden) and the supply of exports (here exports of intermediate 

inputs) in the foreign countries.  

 

Other determinants of offshoring, from the traditional comparative advantage theory, will be 

captured by the wage rate index (unit labor costs at industry level) and labor productivity 

differentials. Similarly, qualities of air transport, communication infrastructure and institutions 

(rule of law) of the exporting/host countries will be used to control for the so called “new” 

sources of comparative advantages.   

 

Another important determinant of trade and FDI, and hence offshoring, that has got wider 

coverage in the literature is exchange rate volatility. As in Disdier and Mayer (2004) I have 

measured exchange rate volatility in country c at time t by the standard deviation of the first-

difference of the monthly natural logarithm of the nominal exchange rate during the year t. 

Though not with across the board consensus, the literature indicates a negative impact of 

exchange rate uncertainty/volatility on bilateral trade and FDI flows, and hence I expect a 

negative sign on the coefficient of this variable. 
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The variables of interest in this specification will relate to the exchange rates of the Swedish 

Kroner with respect to the US dollar (SEK/USD) as well as the exchange rates of host countries 

per US dollar (LCUi/USD). When both of these variables are included in the regressions, an 

increase in, for example, SEK/USD holding LCUi/USD constant implies a depreciation of the 

SEK against currency of country i (or an increase in SEK/LCUi) and vice versa. By including 

only one of these two variables we will be able to see the effect of an appreciation/depreciation 

of the SEK/USD or LCU/USD on offshoring.  

 

The prediction here is that, holding all other things constant, an appreciation of the SEK against a 

foreign currency will worsen Sweden‟s competitiveness in the manufacturing sector and will 

make production abroad more attractive. This gives Swedish firms an incentive to offshore 

(foreign outsource) the production of their intermediate inputs. As indicated above, this can be 

done either through arm‟s length or intra-firm trade. Simply put, the higher the exchange rate 

index (a weak SEK), the more expensive will be the costs of factors of production and 

intermediate inputs from country c for firms in Sweden. The opposite is true for the coefficient 

of the LCUi/USD variable. 

 

The empirical model to be estimated can therefore take the following general form: 

 

                             
       

                           

 

Where:         is a measure of narrow offshoring of industry i to country c in year 

t.               are, respectively, vectors of controls at the (host) country and industry level. And 

            are industry, host country and time fixed effects, respectively.       and       are 

LCU/USD and SEK/USD, respectively. This will be tested with the nominal, real and real 

effective exchange rates.  

 

The specification also includes industry fixed effects to control for industry specific time 

invariant factors like persistent technological differences and relative dependence on imports and 
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exports
5
. Time fixed effects will also be included to mitigate any possible omitted variable bias 

from all time specific determinants of offshoring such as business cycles, the decline in 

information and telecommunication costs and changes in openness that affect all industries 

and/or countries simultaneously. Besides, exporter/host country fixed effects will be used to 

control for other time-invariant observable and unobservable country characteristics that 

potentially affect offshoring. This includes the traditional factors/determinants of international 

trade like distance, common border and language, island etc…  

 

Construction of Offshoring Measurement and Other Data Issues: 

 

Since data on offshoring is not directly available I construct a “Narrow” and “Broad” measure of 

offshoring following Feenstra and Hanson(1999). Both of these measures are based on imported 

intermediate inputs. While the narrow definition includes only imported intermediate inputs that 

are produced by foreign firms in the same industry i as the importing industry in Sweden, the 

broad measure includes all imported intermediate input purchases of industry i in Sweden.  

 

Therefore, the narrow offshoring measure is given by the ratio of imported own-industry inputs 

to total own-industry output (or alternatively, to total intermediate inputs used in production in 

that industry). That is, 

 

            
         
        

                

Or 

            
         

                     
                

 

Whereas the broad measure is given by the ratio of total imported intermediate inputs used in 

industry i to total output produced (or intermediate inputs used) in that industry. That is, 

 

           
           

        
                  

                                                 
5
 Instead of controlling for industry fixed effects, I have specified country-industry as the panel unit. 
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Or 

           
           

                       
                  

 

 

The narrow measure is my preferred measure of offshoring as it is the one that is closely related 

to the idea of offshoring, by minimizing the inclusion of raw materials or inputs that the 

firm/industry can‟t produce for itself. The broad measure, on the other hand, has the advantage of 

minimizing the probability of wrongly excluding some offshoring activities due to narrow 

industrial classification. So, the analysis will be mainly based on the narrow measure of 

offshoring and the latter will be used only as robustness check on the results. 

 

Data for the construction of offshoring measures as stated above is directly available from 

Swedish Input-output table. Compatible input-output tables that can be used in the construction 

of this index are, however, available only for the years 1995, 2000 and 2005.  To create a longer 

time series data on offshoring, I use annual trade data on industry imports together with annual 

data on industry output to interpolate the information from the existing input-output tables. 

Following Ekholm and Hakkala (2008) and Egger and Egger (2003), I will do this by rewriting 

the above equations as follows (for the narrow measure) 

 

            
         
        

        
        

                

 

So, assuming that the relationship between an industry‟s use of “own” industry imported 

intermediate inputs (        ) and total imports (        ) changes slowly and trend wise, the 

ratio 
         

        
for 1995, 2000 and 2005 will be linearly interpolated to generate data for the years 

in between.  
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The offshoring index calculated this way for each of the 2o industries will be weighted 

(multiplied) by the import share of each partner country c in that industry to calculate the 

bilateral offshoring in each industry.
6
 

 

                        
         
        

                

 

In this calculation the implicit assumption is that the composition of final and intermediate goods 

imports is equal across partner countries within a specific industry. Bergstand and Egger (2008) 

have found results that support this assumption (see Egger and Egger (2003) and Ekholm and 

Hakkala (2006)). 

 

The bilateral import data is available by industry from Statistics Sweden from 1995 to 2008. 

Since this data is reported in SITCrev.2 industrial classification, I used the 3-digit level 

classification and convert it to a 2-digit NACErev1.1 classification in which the input-output 

table is reported. This is then organized into 20 manufacturing industries. 

 

Data on exchange rates are obtained from IMF‟s International Financial Statistics (IFS) through 

World Development Indicators (WDI) web data base. Furthermore, data on the standard gravity 

equation variables is accessed from web pages of  Andrew K. Rose and The CEPII.  

 

 

 

 

 

 

 

 

 

 

                                                 
6
 This is the same thing as weighting the share of imported intermediate inputs in total output (the offshoring index) 

by the import share of each country. 

http://faculty.haas.berkeley.edu/arose/
http://www.cepii.fr/anglaisgraph/cepii/cepii.htm
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III. Estimation Results and Discussions 

 

In this section results from estimation of regression equation 1 with different types of exchange 

rates are presented. In all the regressions Fixed Effects Poisson (Quasi Maximum likelihood) 

estimation technique with standard errors clustered at industry-country level are used.  In effect, 

the standard errors are robust to heteroskedasticity and autocorrelation. As indicated above, this 

estimation technique (unlike the traditional log-linearized gravity model) gives consistent 

estimators in the presence of large number of zeros in the dependent variable. Unless otherwise 

specified the dependent variable in the following regressions is the narrow measure of offshoring 

as defined by the ratio of own industry imported intermediate inputs in total industry output. 

 

Table 1: Offshoring and Ratios of Exchange Rates 
 (1) (2) (3) (4) (5) (6) 

       

Log of Sum of GDPs 0.858 0.857 0.839 0.893 0.891 0.866 

 (0.433)** (0.433)** (0.438)* (0.373)** (0.373)** (0.379)** 

Log of Telephone Subs.(per100 ppl) 0.221 0.222 0.230 0.228 0.229 0.239 

 (0.108)** (0.109)** (0.107)** (0.120)* (0.120)* (0.119)** 

WTO Membership 0.506 0.507 0.488 0.496 0.497 0.475 

 (0.159)*** (0.160)*** (0.153)*** (0.184)*** (0.185)*** (0.179)*** 

Exchange rate Volatility  -0.213 -0.185  -0.310 -0.297 

  (0.673) (0.646)  (0.687) (0.677) 

Rule of Law   0.191   0.200 

   (0.256)   (0.248) 

Lag of Nom.Exrate Index: SEK/LCU -0.0003 -0.0003 -0.0003    

 (0.0001)** (0.000)1** (0.0001)**    

Lag of Real Exrate Index: SEK/LCU     -0.001 -0.001 -0.000 

    (0.003) (0.003) (0.003) 

       

Observations 23836 23836 23836 22202 22202 22202 

Number of panelid 2240 2240 2240 2109 2109 2109 

F test on Year Effects 141.351 129.567 114.209 133.287 127.910 98.636 

Prob >chi2 0 0 0 0 0 0 

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

 

Table 1 displays regression results that show the relationship between offshoring and movements 

in the bilateral exchange rates: ratios of SEK/USD to the foreign currencies per USD. Holding 

other variables constant, depreciation of the nominal exchange rate (SEK/LCU) has a negative 

and statistically significant association with offshoring. On the other hand, although depreciation 

of the real exchange rate appears to have to the theoretically expected negative sign in all the 

regressions, it fails to be statistically significantly different from zero. Taking the results at face 
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value, firms‟ offshoring decision is more likely to be influenced by movements in the nominal 

exchange rate than by the real exchange rate. Since the foreign price levels don‟t directly affect 

costs of firms engaged in offshoring via arms length trade, this is not unlikely scenario.  

 

A depreciation in SEK/LCU can be induced by either a depreciation of the SEK (say, vis-à-vis 

the US dollar), or by an appreciation of the foreign currencies (say vis-à-vis the US dollar) or 

both. Firms may also respond differently to movements in the exchange rates of the home and 

foreign currencies. To see the relative importance of the exchange rates of the home and foreign 

currencies, I used SEK/USD and the exchange rate of the foreign currencies per USD as separate 

regressors in a regression.  As indicated before, an increase in SEK/USD, holding the exchange 

rate of the foreign countries vis-à-vis the US dollar (LCU/USD) constant, can be seen as a 

depreciation of the Swedish kroner vis-à-vis the foreign currencies. The results for these 

regressions are given in columns 1, 4, and 7 of Table 2 below. The rest of the columns in this 

table indicate the effects of movements in the exchange rates of the Swedish kroner and the 

foreign currencies vis-à-vis the US dollar.  Given the common practice of US dollar invoicing of 

trade between countries, the exchange rates vis-à-vis the US dollar can be expected to influence 

firms‟ offshoring decision.  

 

In Table 2 column 1, the variables of interest are the one period lags of the nominal exchange 

rates of the foreign currencies as well as that of the Swedish kroner vis-à-vis the US dollar.
7
 As 

can be seen from this table, depreciation of the Swedish Kroner against the foreign currencies is 

observed to have a negative and statistically significant association with offshoring. That is, a 

depreciation of the Swedish kroner by making domestic production of intermediate inputs 

relatively cheaper reduces Swedish firms‟ tendency to engage in offshoring activities. A nominal 

depreciation of the foreign currencies against the SEK also appears to have a statistically 

significant and positive association with offshoring.  That is, depreciation of the foreign 

currencies against the Swedish Kroner will make it cheaper to use intermediate inputs produced 

abroad, by an affiliate or external firm, and hence increases offshoring. These results do not 

                                                 
7
 Taking a one period lag of the exchange rate variables, I believe, helps both to minimize the possible endogeniety 

problem and to account for the fact that firms may need time to adjust for cost changes induced by movements in 

exchange rates. 
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change when we look at the effects of the depreciations of the foreign currencies (Column 2) and 

the Swedish kroner (Column 3) against the US dollar.  

 

The remaining columns display regression results based on the same specifications as above but 

using the real and real effective exchange rate indices as variables of interest. As can be seen 

from the table the result in general do not change much compared to the results discussed above. 

While an appreciation of the Swedish kroner, in terms of the real and real effective exchange 

rates
8
, has a positive and statistically significant association with offshoring. However, the 

corresponding exchange rates of the foreign currency do not have a statistically significant effect. 

Regarding the magnitude of the effect, a 10 percentage points depreciation in the Swedish 

kroner, both against the foreign currencies and the US dollar, is related with an around 0.04 to 

0.09 percentage points decrease in offshoring, holding all other factors constant. 

 

It should be noted that industries may differ in their responses to movements in foreign exchange 

rates as the relative availability of foreign and domestic inputs potentially differ across 

industries. Besides, industries that use highly specialized and customized inputs (contract 

intensive industries) will not find it easy to change between suppliers in response to changes in 

the exchange rate. We can therefore expect movements in exchange rate to be more effective in 

affecting offshoring decisions in less contract intensive industries than highly contract intensive 

industries. To test for this hypothesis and to estimate regressions allowing for variation in 

industries‟ response to movements in exchange rate, I have estimated regressions with industry 

dummy-exchange rate interaction terms and also regressions with industry specific exchange 

rates. While the former assumes that industries face the same level of exchange rate but differ in 

their responses, the latter introduces variation in the level of exchange rate exposure across 

industry lines.  

 

 

 

 

                                                 
8
 In the case of the real effective exchange rate it should be noted that an increase in the variable denotes an 

appreciation of the currency and so the expected signs on the exchange rates will be reversed. 
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Table 2: Regressions with the Nominal, Real and Real Effective Exchange rate Indices 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

          

Log of Sum of GDPs 0.787 0.787 0.865 0.857 0.857 0.865 0.984 0.984 0.865 

 (0.427)* (0.427)* (0.424)** (0.411)** (0.411)** (0.424)** (0.409)** (0.409)** (0.424)** 

Log of Telephone Subs.(per100 ppl) 0.133 0.133 0.248 0.242 0.242 0.248 0.266 0.266 0.248 

 (0.098) (0.098) (0.091)*** (0.093)*** (0.093)*** (0.091)*** (0.120)** (0.120)** (0.091)*** 

WTO Membership 0.649 0.649 0.464 0.473 0.473 0.464 0.434 0.434 0.464 

 (0.189)*** (0.189)*** (0.168)*** (0.178)*** (0.178)*** (0.168)*** (0.239)* (0.239)* (0.168)*** 

Exchange rate Volatility 0.112 0.112 -0.310 -0.317 -0.317 -0.310 -0.979 -0.979 -0.310 

 (0.709) (0.709) (0.691) (0.677) (0.677) (0.691) (0.837) (0.837) (0.691) 

Rule of Law 0.145 0.145 0.196 0.203 0.203 0.196 0.284 0.284 0.196 

 (0.183) (0.183) (0.188) (0.185) (0.185) (0.188) (0.219) (0.219) (0.188) 

Lag of Nominal Exrate Index: LCU/$ 0.005 0.005        

 (0.002)*** (0.002)***        

Lag of Nominal Exrate Index: SEK/$ -0.006  -0.004       

 (0.002)***  (0.002)**       

Lag of RER Index: LCU/$    0.0002 0.0002     

    (0.002) (0.002)     

Lag of RER Index: SEK/$    -0.004  -0.004    

    (0.002)**  (0.002)**    

Lag of Foreign REER Index       -0.002 -0.002  

       (0.003) (0.003)  

Lag of Swedish REER Index       0.010  0.009 

       (0.004)***  (0.003)** 

          

Observations 23836 23836 24004 22202 22202 24004 13450 13450 24004 

Number of panelid 2240 2240 2253 2109 2109 2253 1242 1242 2253 

F test on Year Effects 44.497 51.310 43.389 43.189 43.256 43.025 36.634 36.667 43.404 

Prob >chi2 1.14e-06 1.53e-07 1.83e-06 1.99e-06 4.47e-06 2.13e-06 3.06e-05 6.46e-05 1.82e-06 

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 
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As can be seen from the results in Tables 3 below, industries that are normally considered less 

contract intensive (less complex) are found to be more responsive to movements in exchange 

rate. For all the regressions in this table, the reference category is the Pulp, Paper and Paper 

products Industry (NaCE_21). This is highlighted in the table by the bold font and it can be seen 

that its responsiveness to movements in exchange rate is more or less equal to zero. Some of the 

coefficients of the remaining interaction terms show statistically significant difference (some 

positive and some negative) with the coefficient of the reference category implying the 

heterogeneity in industry responses to movements in exchange rate. 

 

In the first two Columns of Table 3, we have interaction between industry dummies and the 

exchange rates (nominal and real, respectively) of the foreign currency. The responsiveness of the 

reference category, Nace_21, has the theoretically expected positive sign. Industries like Food, 

Beverage and Tobacco (Nace_16), Non metallic mineral (Nace_26), Fabricated metal products 

except machinery and equipment (Nace_28) and Furniture and other manufactured goods 

(Nace_36) have a positive and statistically significant coefficients. Given the magnitudes of the 

coefficient estimates, which are bigger than the rest, we can classify these industries under the 

high responders to movements in exchange rate. On the other hand, the Rubber and plastic 

(Nace_25) industry, the Basic Metals (Nace_27) industry, the Motor vehicles, trailers and semi-

trailers industry (Nace_34) and the Office Machinery and computers, radio, TV and 

communication apparatus industries (Nace_30) appears to be less responsive to movements in the 

exchange rates of the foreign currencies. These results are consistent with the premise that the 

less contract intensive industries are more responsive to movements in exchange rate than that of 

the more contract intensive industries.  
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Table 3: Regressions with Industry Dummy-Exchange Rate Interaction Terms 

 Nominal  Real REER Nominal  Real  REER 

LABELS LCU/USD LCU/USD Foreign SEK/USD SEK/USD Swedish 

       

Log of Sum of GDPs 0.784 0.697 0.851 0.773 0.726 0.621 

 (0.403)* (0.398)* (0.415)** (0.394)** (0.380)* (0.375)* 

Log of Tele. Subs.(per100 ppl) 0.127 0.243 0.250 0.267 0.274 0.288 

 (0.094) (0.092)*** (0.123)** (0.083)*** (0.084)*** (0.081)*** 

WTO Membership 0.664 0.500 0.498 0.438 0.449 0.463 

 (0.190)*** (0.183)*** (0.230)** (0.137)*** (0.133)*** (0.129)*** 

Exchange rate Volatility -0.463 -0.940 -1.064 -0.529 -0.601 -0.594 

 (0.828) (0.729) (0.938) (0.749) (0.756) (0.758) 

Rule of Law 0.188 0.275 0.278 0.232 0.242 0.273 

 (0.180) (0.174) (0.216) (0.172) (0.164) (0.157)* 

Exrate Index_X_Nace_21 0.005 0.001 -0.002 -0.003 -0.002 0.004 

 (0.002)** (0.002) (0.005) (0.002)* (0.002) (0.004) 

Exrate Index_X_Nace_16 0.018 0.021 -0.032 0.019 0.018 -0.035 

 (0.003)*** (0.003)*** (0.015)** (0.002)*** (0.002)*** (0.005)*** 

Exrate Index_X_Nace_17 -0.006 -0.008 -0.013 -0.010 -0.012 0.030 

 (0.003)** (0.002)*** (0.010) (0.002)*** (0.002)*** (0.006)*** 

Exrate Index_X_Nace_20 -0.005 -0.002 0.001 -0.006 -0.006 0.018 

 (0.002)*** (0.002) (0.007) (0.002)*** (0.002)*** (0.005)*** 

Exrate Index_X_Nace_22 0.000 0.000 0.004 0.000 0.000 -0.001 

 (0.002) (0.003) (0.008) (0.002) (0.002) (0.004) 

Exrate Index_X_Nace_24 -0.001 0.002 -0.001 0.005 0.003 -0.019 

 (0.002) (0.002) (0.005) (0.002)*** (0.002)* (0.005)*** 

Exrate Index_X_Nace_25 -0.011 -0.013 0.012 -0.013 -0.015 0.040 

 (0.002)*** (0.002)*** (0.014) (0.002)*** (0.002)*** (0.005)*** 

Exrate Index_X_Nace_26 0.009 0.009 -0.002 0.007 0.006 -0.003 

 (0.002)*** (0.002)*** (0.010) (0.002)*** (0.002)*** (0.004) 

Exrate Index_X_Nace_27 -0.010 -0.011 0.004 -0.014 -0.013 0.023 

 (0.002)*** (0.002)*** (0.013) (0.002)*** (0.002)*** (0.006)*** 

Exrate Index_X_Nace_28 0.015 0.014 -0.007 0.015 0.013 -0.024 

 (0.002)*** (0.002)*** (0.011) (0.002)*** (0.002)*** (0.004)*** 

Exrate Index_X_Nace_29 0.004 0.003 -0.000 0.002 0.002 0.003 

 (0.002)** (0.002)** (0.005) (0.002) (0.002) (0.004) 

Exrate Index_X_Nace_30 -0.007 -0.010 0.009 -0.008 -0.008 0.013 

 (0.003)** (0.002)*** (0.011) (0.002)*** (0.002)*** (0.005)** 

Exrate Index_X_Nace_33 0.002 0.000 0.003 0.001 -0.001 0.007 

 (0.002) (0.002) (0.006) (0.002) (0.002) (0.005) 

Exrate Index_X_Nace_34 -0.007 -0.009 0.008 -0.011 -0.010 0.025 

 (0.002)*** (0.002)*** (0.007) (0.002)*** (0.002)*** (0.005)*** 

Exrate Index_X_Nace_35 0.005 0.005 -0.018 0.001 -0.000 -0.005 

 (0.004) (0.005) (0.015) (0.005) (0.005) (0.011) 

Exrate Index_X_Nace_36 0.013 0.010 0.013 0.018 0.016 -0.042 

 (0.002)*** (0.003)*** (0.012) (0.002)*** (0.002)*** (0.005)*** 

       

Observations 23836 22202 13450 24004 24004 24004 

Number of panelid 2240 2109 1242 2253 2253 2253 

F test on Year Effects 52.581 47.618 37.761 52.345 51.072 53.837 

Prob >chi2 8.90e-08 7.29e-07 4.18e-05 3.89e-08 6.77e-08 2.03e-08 

Standard errors in parentheses,*** p<0.01, ** p<0.05, * p<0.1 
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Table 4 reports regression results that are based on industry specific exchange rate index. This 

exchange rate is constructed by weighting the bilateral real exchange rates between the SEK vis-

à-vis the foreign currencies by the sector level bilateral trade shares. This helps to account for the 

potential heterogeneity in the level of treatment received by industries. That is, since some 

industries are more exposed to international trade than others, there will be differences in the 

levels of exchange rate exposure across industries. The results again indicate that a depreciation 

of the Swedish kroner is associated with a decrease in offshoring from Sweden. This effect is 

statistically significant with a magnitude comparable to the above. The coefficient estimates of 

the rest of the covariates remain quiet unchanged except that volatility of the exchange rate also 

becomes statistically significant while size of the market losses its statistical significance.  

 

Table 4: Regressions with Industry Specific Exchange Rate 

 (1) (2) (3) 

    

Lag of Industry Specific RER Index -0.007 -0.007 -0.007 

 (0.002)*** (0.002)*** (0.002)*** 

Log of Telephone Subs.(per100 ppl) 0.215 0.211 0.217 

 (0.101)** (0.102)** (0.101)** 

Log of Sum of GDPs 0.543 0.525 0.523 

 (0.529) (0.530) (0.528) 

WTO Membership 0.444 0.458 0.437 

 (0.169)*** (0.171)*** (0.172)** 

Exchange rate Volatility  -1.442 -1.457 

  (0.713)** (0.719)** 

Rule of Law   0.208 

   (0.228) 

    

Observations 19195 19195 19195 

Number of panelid 2181 2181 2181 

F test on Year Effects 39.412 39.733 37.582 

Prob >chi2 4.12e-06 3.59e-06 8.99e-06 

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

 

As can be seen from the tables so far, the coefficient estimates of the covariates are also 

consistent with the theoretical predictions and are quiet consistent across the different 

regressions. The availability/quality of infrastructure (proxied by the logarithm of telephone 

subscribers per 100 people), the size of the economies (captured by the logarithm of the sum of 

the GDP of Sweden and its trading partners) and trade openness (policy) of the trading partners 
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(proxied by membership to the WTO) have the theoretically expected positive signs and are 

statistically significant in almost all the regressions. On the other hand, the coefficients of quality 

of institutions (proxied by the rule of law index) and volatility of exchange rates of the foreign 

country have the respective positive and negative signs, but fail to be statistically different from 

zero in most of the cases.  

 

IV. Concluding Remarks 

 

This paper investigates the role of exchange rates in determining the level and/or location of 

offshoring based on industry level data from Sweden over the years 1995 to 2005. A measure of 

offshoring is generated using Swedish input-output tables together with the bilateral trade data. 

The empirical model of offshoring is then estimated using Fixed Effects Poisson (Quasi 

Maximum likelihood) estimation technique with standard errors clustered at industry-country 

level.  Unlike the traditional log-linearized gravity model, this estimation technique gives 

consistent estimators in the presence of large number of zeros in the dependent variable. 

 

Over all, the results show that depreciation of the Swedish kroner, both against the US dollar and 

the currency of Sweden‟s trading partners has a statistically significant negative effect on 

offshoring from Sweden. This holds true for the nominal, real and real effective exchange rates. 

On the other hand, depreciation of the real and real effective exchange rates of the currency of the 

foreign country, both against the US dollar and Swedish kroner, does not appear to have a 

statistically significant effect on offshoring although the theoretically expected positive sign is 

observed. An exception to this is the nominal exchange rate which is found to have a statistically 

significant positive association with offshoring in all the cases. These results are also supported 

by regressions based on industry specific exchange rate. 

 

Regression results with exchange rate vs. industry dummy interaction terms indicated the 

existence of heterogeneity in industry responses to movements in exchange rate. Less contract 

intensive industries tend to be more responsive to movements in exchange rate of the foreign 

country than more contract intensive industries. In general, the regression results are pretty much 

the same for different types of exchange rates and are robust to variants of specifications. 
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Besides, all the control variables in the regressions appeared to have the theoretically expected 

signs although some are not statistically distinguishable from zero.  

 

These findings on the role of foreign exchange rate movements on offshoring have clear policy 

relevance both for the home and host economies in terms of their overall exchange rate 

management and/or choice of exchange rate regime. According to the results of this paper, a 

strong SEK against the currencies of the major offshore destination economies and/or the US 

dollar, on top of expensive costs of production at home, will facilitate reallocation of production 

away from Sweden to foreign countries.  
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Appendix 

|--------------------------------------------------------------------------------------------------------------------- 

| NACE   Industry                            

|--------------------------------------------------------------------------------------------------------------------- 

15 Food products and beverages and tobacco products          

17 Textiles, Wearing apparel; furs, Leather and leather products  

20 Wood & products of wood & cork (except fruit.); articles of straw & plaiting materials  

21 Pulp, paper and paper products  

22 Printed matter and recorded media  

24 Chemicals, chemical products and man-made fibers  

25 Rubber and plastic products  

26 Other non-metallic mineral products  

27 Basic metals 

28 Fabricated metal products, except machinery and equipment  

29 Machinery and equipment n.e.c.  

30 Office machinery & computers & Radio, television & comm. Equi. & apparatus, 

Electrical machinery and apparatus n.e.c.  

33 Medical, precision and optical instruments, watches and clocks  

34 Motor vehicles, trailers and semi-trailers  

35 Other transport equipment  

36 Furniture; other manufactured goods n.e.c 


