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Abstract

This paper analyzes the impact of importing on worker-level outcomes using

matched worker-�rm data from Finland for 1998-2008. Using the approach from

job displacement literature, we follow individuals several years before and after the

import shocks. Our study contributes to the previous literature on employment

e¤ects of importing several ways. First, we distinguish between shock on �nal prod-

uct demand (import competition at product- or industry-level) and shock on �rm�s

own importing (o¤shoring intermediate inputs), and analyze their e¤ects separately.

Second, we use rich individual-level data that allows us to analyze the short- and

medium-term impacts of these shocks on employment and earnings of individuals.

We examine how the e¤ects of the import shocks vary between workers in di¤erent

skill and occupational groups. Finally, we instrument import shocks by products�

relative export growth from China to other EU countries. Our results shows that

import shocks have important consequences on employment and earnings of workers

initially employed in the �rms or industries that face higher import growth.
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1 Introduction

During the last two decades the world trade has experienced a profound change. The falling

transport costs, improvements in information and communication technologies, liberalized

FDI regimes, and foremost the integration of China in the global economy has changed

the patterns of trade and specialization across developed countries. At the same time

as China�s share of world manufacturing exports have grown from 5% in 2000 to 16%

in 2011, the developed countries have experienced large losses of jobs in manufacturing

industries.1 This development has motivated both trade and labor economists to analyze

the relationship between imports from low-income countries and labor market outcomes

in developed countries.

In this paper, we examine the impact of increased import exposure on employment

and earnings for individuals over the medium to long run. Using the approach from

job displacement literature, we follow individuals several years before and after the import

shocks. We extend the current literature on labor market impacts of importing by focusing

on individual level outcomes and by distinguishing between the e¤ects of an import shock

on �nal product demand (import competition) and an import shock on �rm�s own use

of intermediates (o¤shoring intermediate inputs). Previous literature suggests that the

consequences for employees may di¤er largely depending on the type of import exposure

the employer or the industry is exposed to. While import competition is expected to crowd

out domestic production, the e¤ect of o¤shoring on domestic production is ambiguous. On

one hand, if cheaper imported intermediates replace domestically produced intermediates,

the consequence could be displacements and lower wages in domestic �rms (Feenstra and

Hanson 1996, 1997). On the other hand, if increased use of imported intermediate inputs

improves �rm productivity and competitiveness, it may allow the o¤shoring �rm to expand

and pay higher wages (Grossman and Rossi-Hansberg 2007, 2008).

For our purposes, we use linked worker-�rm data which include all the �rms and the

total of working age population from Finland for 1998-2010. To this data we match detailed

�rm-level data on imports, intermediate goods and sold products. We identify workers

1World Development Indicators (http://data.worldbank.org/).
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and their employers in the initial year of the measured import exposure and follow their

employment and earnings outcomes. Using the detailed data, enables us to carry out an

analysis which has several advantages as compared to the previous literature. First, we

are able to observe imports at the �rm-product level and construct separate �rm-speci�c

measures for o¤shoring and import competition. De�ning precise measures for import

competition and o¤shoring is challenging. Most previous studies have focused on one of the

e¤ects and analyzed the impact of import competition as the overall import penetration in

the industry, and o¤shoring as the share of same industry imports of total industry or �rm

sales.2 With �rm and product speci�c data, we are able to identify the imports a �rm uses

in its production and the imports by other �rms across domestic industries which compete

with the �rm�s �nal output. The �rst one makes the base for our �rm-speci�c o¤shoring

measure and the latter for our �rm-speci�c import competition measure. We de�ne the

import shocks as changes in import exposure from China and other countries over several

years in the 2000�s, since �rms experience multiple changes in import exposure rather than

one time shock event.3 Second, the detailed matched worker-�rm data allow us to observe

individuals and their earnings as they move to new employers or out of labor markets

and how individual-level characteristics such as education, occupation, age and gender,

and well as, �rm and industry characteristics interact with the e¤ect of importing on the

worker level outcomes. We analyze particularly how the e¤ects of importing vary with

educational skills and occupation of the workers. Third, the detailed information of �rms�

output and use of intermediate goods allows us to address identi�cation problems carefully.

To �nd the causal relationships from import shock to employment and wages, we need

instruments that are correlated with �rm�s decision to increase o¤shoring or importing,

but are not correlated with �rm�s employment or wage-setting decisions. We use the

2e.g. Autor et al. (2013a, 2013b, 2013c, 2014) measure import competition as import penetration at in-

dustry level, Hummels et al (2014) measure o¤shoring at �rm level, Mion and Zhu (2013) use industry-level

measure for import competition and �rm-level measure for o¤shoring distinguishing between o¤shoring of

�nished and intermediate goods.
3Our approach is similar to Autor et al. (2014) where workers are attached to pre-shock industries and

Hummels et al (2014) where workers are attached to pre-shock employers and is also related to Walker

(2012) and Menezes-Filho and Muendler (2011) using longitudinal data.
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detailed �rm-level information of intermediates and �nal output to construct instrumental

variables for import competition and o¤shoring that more precisely capture the exogenous

shocks that individual �rms are exposed to. We explain our iden�cation strategy more in

detail in section II.

Our paper contributes to the rather large and rapidly developing literature on the labor

market consequences of international trade and competition.4 Several recent papers study

the e¤ects of o¤shoring or import competition on wage premiums for di¤erent tasks and

skills.5 There are only a few previous studies that have examined the e¤ect of imports on

long-term worker outcomes using individual level data. Autor et al (2014) �nd evidence

of long-run adjustment costs at the U.S. labour markets due by the a higher exposure to

industry-level import competition from China and other low-wage countries. Their results

indicate that individuals who in 1991 worked in manufacturing industries that experienced

high subsequent import growth garner lower cumulative earnings, face elevated risk of

obtaining public disability bene�ts, and spend less time working for their initial employers

and more time elsewhere in manufacturing or outside manufacturing. Hummels et al

(2014) estimate the e¤ect of �rm-level o¤shoring and exports on both wage premiums and

long-term average earnings of workers using Danish data. They �nd that within job spells,

that is, for workers who stay employed in the same �rm, o¤shoring tends to increase the

high-skilled wage and decrease the low-skilled wage, exporting tends to increase the wages

of all skill types and the net wage e¤ect of trade varies substantially across workers of

the same skill type. In order to address sample selection issues arising when estimating

within-job-spell regressions, Hummels et al (2014) estimate the e¤ect of o¤shoring on

entire cohorts of workers and �nd that o¤shoring tends to reduce average cohort wages of

both low- and high-skilled workers during the �rst post-shock years. Thus, when including

4e.g. Autor et al, (2013a), (2013b), (2013c) and (2014) study e¤ect of import competition from China

on the US labor market outcomes. Balsvik et al. (2014) follow the approach of Autor et al. (2013a)

and analyze the e¤ects import penetration from China in local labor markets of Norway. Ebenstein et

al. (2014) also analyze the e¤ects of import penetration on wages in the US. Ashourian et al (2014) use

�rm-product-speci�c measures of import competition and �nd an increase in Chinese import penetration

to lower the share of low-skilled workers within �rms and the wages for low-skilled employees in Denmark.
5e.g. Firpo et al (2011), Baumgarten et al. (2013), Hummels et al (2013), Ebenstein et al. (2014).
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both the wage and displacement e¤ect, the wage losses of displaced high-skilled workers

dominate the positive e¤ect of o¤shoring on the wages of high-skilled workers who stay

employed in the same �rm during the immediate post-shock period. The negative e¤ect

of o¤shoring is particularly important on �rst-year leavers who su¤er large and persistant

earnings losses. The cohort-based analysis of Hummels et al demonstrates that the e¤ects

of o¤shoring di¤er between stayers and leavers, and this may be because leavers and, in

particular �rst-year leavers, are a selected sample. The sample of workers used by Hummels

et al is restricted also in another respect; in order to implement their IV-strategy, they

include only workers in �rms which both import and export. In this way, they focus on

within-�rm changes in the intensity of trade rather than on discrete changes in �rm-level

trading. In our analysis, we choose an approach which avoids restricting the sample of

workers by employment or �rm status, that is, we include both stayers and leavers and

�rms which do not import initially or later in the period to assess the overall impact of

o¤shoring and import competition on individual-level employment and earnings outcomes.

Our paper is also related to the in�uencial literature on job displacements*** Only

very few papers have studied the impact of o¤shoring on job separations. Using aggre-

gate data for job displacement rates at the industry level in the US Kletzer (2000) and

Kletzer (2002) �nd that imported intermediate goods do not have a signi�cant impact on

displacement rates. Munch (2010) study the e¤ects of international outsourcing on indi-

vidual transitions out of jobs in the Danish manufacturing sector. Outsourcing is found

to increase the unemployment risk of low-skilled workers, but the quantitative impact is

modest. Outsourcing is also found to reduce the job change hazard rate for all education

groups. We apply the set up from the job displacement literature (e.g. Davis and von

Wachter 2011 other studies?) to analyse how profound and long-lasting are the e¤ects

of imports on employment at individual level, and how workers adjust to these changes.

Following individuals over several years after a trade shock is highly important as it may

require some time before the potential worker level bene�ts from increased trade emerge.

Hence, the long-term perspective is necessary to disentangle the net implication of import

shock in the labour markets.

Our preliminary �ndings suggest that �rm-level o¤shoring increases employment in
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general, and in particular, employment of production workers within �rms, while industry-

level imports have opposite e¤ects on production workers at industry level. A plausible

explanation for this seemingly paradoxical result is that while an increased use of interme-

diate inputs has a positive impact on the o¤shoring �rms, it a¤ects negatively domestic

suppliers and non-o¤shoring competitors within the same industry that face a higher im-

port competition.

We begin by analyzing recent trends trade exposure and labor markets in Finland from

the end of 1990�s onwards. Section II presents the descriptives, the data, the measures of

trade shocks and the instruments. Section III presents the empirical framework. Section

IV provides estimates of the impact of trade shocks on employment and earnings. Section

V examines examines heterogeneity in the consequences of trade shocks by individual

characteristics ****, Section 5 concludes.

2 Data and Descriptives

We begin by presenting the changes in trade exposure in the Finnish economy over the

1990-2010 period with focus on labor markets and trade exposure, and then introduce our

main sources of data and measures of trade shock.

2.1 Trade Exposure in Finland

Since the beginning of 1990�s most developed countries have experienced large losses of

manufacturing jobs and increases in trade exposure from low-wage countries, particularly

from China. These two changes have triggered researchers in the search for causal rela-

tionships between trade exposure and developments in earnings, employment and wage

inequality in labor markets.

We �rst examine whether the increased in imports and in particular the increase in

Chinese import penetration is associated with a decrease in manufacturing employment

share in Finland. Figure 1 shows that Chinese import penetration increased dramatically

over the 1990-2008 period in Finland as well, while the manufacturing employment as the
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share of total employment stayed at more stable level after the deep recession that hit

Finland in the early 1990�s.6 The development of manufacturing employment in Finland

di¤ers from the U.S. where Autor et al. (2013) showed that manufacturing employment

in the U.S. decreased from 14 to 8 percent simultaneously with the dramatic rose with

Chinese imports over the 1987-2007 period. An immediate re�ection is that although

both Finland and the U.S. have experienced a strong growth in imports from China, the

mechanism how the Chinese import penetration impacts manufacturing employment is

di¤erent in the two countries.

Figure 1 here

Next, we examine the development of imports from the most important low income

source countries. Figure 2 reveals that in addition to China, Russia is a large contributor to

the import growth in the 2000�s. Until the collapse in 1991, the former Soviet Union was an

important trading partner, in particular as an export market, of Finland. A decade after

the collapse of Soviet trade, imports from Russia grow again, the growth is particularly

strong from the mid 2000�s onwards until the �nancial crisis in 2008. The Chinese import

penetration to Finland starts increasing in 2002, one year after China�s accession to the

WTO, but makes a strong growth spurt �rst from 2004 onwards. This suggests that the

Chinese trade shock hits Finland later than the U.S..

Figure 2 here

We next examine the growth in imports of intermediates. We distinguish between

the imports a �rm uses in its production and imports which compete with the �rm�s �nal

output on �rms and employees, since we, in this paper, aim to shed light on the mechanism

di¤erent type of imports impact employees. Figure 3 shows imports of intermediates

according to the narrow measure of de�nition, that is �rms�own industry imports, for the

largest low-income source countries. China and Russia answer for the largest increase in

6The recession caused by a banking crisis after a great expansion of private credits in the 1980�s and

the collapse of the Soviet Union, which was until 1991 the most important export market of Finland.
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the imports of intermediates as well, and the growth between 2004 and 2008 is considerably

stronger than for the total imports. After 2008, the �nancial crisis has a strong negative

impact on the imports setting them back to the level of 2005 in 2010. In the econometric

analysis, we analyze how the increasing imports of intermediates from China and other

countries are related to o¤shoring of domestic production and employment outcomes.

Figure 3 here

The stylized facts suggest that Finland has experienced a substantial change in the

magnitude of import penetration and the structure of imports in the 2000�s. The changes

in trade exposure motivate us to analyze how import shocks have impacted workers in

Finland.

2.2 Motivation, Trade Shocks and Identi�cation

As a theoretical motivation, we begin from a framework for a two-sector economy of

Autor et al (2014). In this setting, one of the domestic sectors is directly exposed to trade

shocks in the rest of the world and the other one is not. Trade shocks are supposed to

be caused by productivity growth abroad increasing the supply of products that compete

with domestic production. In Autor et al setting, the trade shock will manifest itself as a

fall in the product demand in the economy�s trade exposed industry, causing reduction in

the industry�s demand for labor and an adjustment which goes through changes in nominal

wages. Labor is perfectly mobile between sectors equalizing the wages in the long run, but

not necessarily in the short run. Nonlabor factors of production are implicitly assumed to

be immobile between sectors as in the speci�c factors model (Feenstra, 2004).

In this paper, we suppose similar trade shocks as in Autor et al. (2014) arising from

productivity growth abroad increasing the supply of foreign produced goods. We assume

trade shocks to impact �rms and labor demand in the exposed industry through three

channels. First, increasing supply of competing imports will cause a fall in the product

demand in the economy�s trade exposed industry and a reduction in the industry�s demand

for labor (demand e¤ect). Second, �rms will react to increasing supply foreign produced
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goods by substituting domestically produced intermediates with imported intermediates.

This second channel of trade shock may have two opposite e¤ects on the �rms�and the

industry�s demand for labor. It may cause fall in the demand for labor as imported

intermediates replace domestic labor either in the o¤shoring �rm or in the domestic down-

stream producers of intermediates (substitution e¤ect), but it may also cause a rise in the

labor demand if the use of cheaper imported intermediates will increase productivity in

the o¤shoring �rms (productivity e¤ect).7

The short-run outcome to the trade shock depends on whether the negative demand or

substitution e¤ects dominate the positive productivity e¤ect. In the transition to a new

long-run equilibrium all three e¤ects may be active. The demand and substitution e¤ects

release labor in the exposed industry, which in Autor et al setting would reduce nominal

wages until enough workers move to other sectors. The demand and substitution e¤ects put

pressure on the nominal wages in the exposed industry, but if wages will not readily adjust

downwards, the adjustment may force some workers to unemployment. Eventually when

wages adjust, some workers �nd new employment in the exposed industry and some move

to the nonexposed industry. The negative e¤ects may be mitigated or counterbalanced by

the positive productivity e¤ect of o¤shoring, which allows �rms to expand and to employ

more workers.

We suppose an adjustment process with both sticky wages and slower worker mobil-

ity, forcing some displaced workers to unemployment until adjustment to a new long-run

equilibrium is reached. These assumptions �t better the Finnish labor market where wage

determination is relatively centralized and therefore neither �rm-speci�c nor industry-

speci�c shocks have an immediate impact wages in Finland. The unions negotiate wage

contracts with employer organizations separately in each industry, but these negotiations

are typically co-ordinated by central organizations leading to rather similar pay rises in

di¤erent industries. As in the other Nordic countries, the union density is very high in

Finland (71% in 2005) and the union wage contracts are extended also to non-unionized

workers. Therefore, union contracts cover some 90% of workers, which is high but com-

7The labor supply e¤ect and productivity e¤ect are modelled in the general equilibrium framework by

Grossman and Rossi-Hansberg (201x, 201x).
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parable to other Nordic countries and countries such as France, Italy and Spain (Venn,

2009). The employment protection legislation may also a¤ect employment adjustment

of workers through dismissal costs. However, the Finnish labour law is not particularly

strict. According to the OECD index of the stringency of employment protection legisla-

tion from 2008, Finland is close to the OECD average (2.3 versus 2.2 at a scale from 0 to

6 with 6 indicating the most stringent legislation). In sum, the Finnish labor market is

characterized by centralized wage setting and relatively weak employment protection.

The features of the Finnish labor market motivate us to focus on the employment

outcomes of trade shocks. By focusing on the short- and medium-run employment e¤ects

of importing for individuals, this study contributes to the previous literature where there

is an overweight of studies analyzing the e¤ects of trade shocks on earnings (e.g. Ebenstein

et al., Hummels, et al).8 By using individual level data we able to take into account the

impact of several individual-level characteristics, notably educational skills and occupation,

on outcomes. These two characteristics have shown to be important in distinguishing the

impact of trade exposure on earnings in previous studies. For instance, Ebenstein et al

(2014) �nd that occupational exposure to globalization is associated with signi�cant wage

e¤ects, while industry exposure has no signi�cant impact. Hummels et al. that o¤shoring

increases the high-skilled wage and decreases the low-skill wage within job spells, but

the net trade e¤ect of o¤shoring and exporting varies substantially within the same skill

type and, conditional on skill, the wage e¤ect of o¤shoring varies across occupational

characteristics.

In addition, we contribute to the previous analysis by examining the e¤ects of trade

shocks at an extensive margin including the adjustment that involves worker displace-

ments. Hummels et al (2014) analyze the wage e¤ects at an intensive margin, that is,

within job spells, which is restricted to the selective group of individuals who remain em-

ployed in �rms surviving the increasing international competition. We aim to capture the

overall impact of import shocks by including the workers remaining employed in continuing

�rms, workers who are separated from continuing �rms and the workers who are displaced

8Autor et al estimate also the e¤ect of import exposure on cumulative employment years of workers

over the 1992 to 2007 period.
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from closing �rms. In addition to employment outcomes, we will also estimate the e¤ects

on earnings in order to relate our analysis to the existing literature.

2.3 De�ning and Measuring Trade Shocks

In the empirical analysis, we aim to capture the di¤erential impact of import competition

and o¤shoring on both short and medium run earnings and employment outcomes of

workers. We analyze the impact of the trade shock by individual level characteristics,

particularly education and occupation interacted with the initial industry of employment,

to understand whether certain groups of workers face larger di¢ culties in the adjustment

process. We construct two measures to distinguish the impacts of import competition and

o¤shoring. We de�ne import competition shock as an increase in the supply of foreign

goods that compete with the domestically produced �nished good in the Finnish market.

Since total imports include imports of intermediates and �nished goods, we construct a

�rm-speci�c measure of import competition where deduct the �rm i�s own use of imported

intermediates from industry j from the total imports of goods from industry j:

IMCompijt =
�(Mjt �Mijt)

Mj;0 �Mij;0 + Yj;0
(1)

where Mjt is imports of industry j (products) in period t to Finland, Mijt is imports of

industry j (products) in period t for �rm i, �(Mjt �Mijt) is the change in imports over

the period of trade shock and Cjt is the total domestic sales of industry j in Finland. We

compute the measure at level of three-digit NACE rev 1.1. We relate the change in the

imports to the initial absorption measured as imports of industry j (Mj;0) less of imports

of industry j (products) for �rm i (Mij;0) plus production (Yj;0): Since we focus on the

impact of import competition from low-income countries and China, we restrict M to

include imports from the respective sources. In our main speci�cations, we set 2001 as the

initial year and analyze trade shocks between 2001-2007 and 2001-2005. We examine also

other alternative periods of trade shocks.

We de�ne o¤shoring as narrow o¤shoring including imported inputs from the industry

of the importing �rm, i.e. an �rm�s purchases of imported intermediate inputs produced
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in the same industry.9 De�ning o¤shoring in terms of imported intermediates captures

o¤shoring caused by outsource o⁄shoring to external foreign suppliers and in-house o⁄-

shoring to foreign a¢ liates to the extent that these phenomena involve imports back to

home country for further processing or resales.10 We relate �rm�s own industry imports to

the total production to control for changes in imports due changes in �rm size and de�ne

�rm-level o¤shoring shock as a change in the intensity of imported intermediates in total

production:

OFFit =
�
�P

k2j mijt

yit

�
P
k2j mij0

yi0

(2)

where
P

k2jmijt is the imported goods from industry j used by �rm i from industry j

(two- or three-digit NACE rev 1.1) and yit is �rm i0s production.

We plot the change in each of the two measures of import exposure, de�ned in equations

(1) and (2), for 93 three digit industries grouped into ten Finnish industry groups over the

2001-2007 period, and relate them to the share of employees with lower or upper secondary

level of education in 2001 in Figures 4 and 5. The 3-digit industries that experienced the

largest growth in o¤shoring include Paper/print industry,Metal/Metal products industry,

Machines/ Electrial and Toys industries and industries that experienced the largest growth

in import penetration include several industries in Food/Tobacco and two Transportation

equipment industries and a Textile industry. There is no correlation pattern with the

initial share of employees with low/medium level of educationa and the respective measure

of import penetration, neither is there any pattern of growth of o¤shoring or import

competition between industry groups. The picture for import penetration di¤ers from

9Feenstra and Hanson (1999) distinguish between narrow and broad o¤shoring. Narrow o¤shoring

only includes imported intermediate inputs from the importing industry, i.e. an industry�s purchases of

imported intermediate inputs produced in the same industry. Broad o¤shoring also includes imported

non-energy intermediate inputs from all other industries. They prefer the narrow to the broad measure,

since it is closer to the phenomenon of fragmentation and vertical specialization that takes place within

industries.
10The measure does not capture o¤shoring of the �nal stages of production or other production that is

not shipped back to home country for further processing.
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the one for the U.S. where textile and apparels industries and machines and electrical

experienced the largest growth in import penetration (Autor et al, XXXX). However, there

is a large heteregeneity within industry groups, most groups including both industries with

large increases and industries with modest or even negative changes in import competition.

Figure 4 here

Figure 5 here

2.4 Identi�cation Strategy

An obvious concern with the �rm�s o¤shoring variable is that o¤shoring decisions are

jointly determined with it�s employment decisions. In order to investigate the causal e¤ect

of �rm�s o¤shoring decision on earnings and employment of workers, we employ instru-

mental variable approach. The instrument needs to be correlated with �rm�s o¤shoring

decision (changes in o¤shoring), but it should not be correlated with factors that in�uence

its employment decisions, productivity or demand for �nal products through any other

way.

Following Hummels et al. (2014) and Autor et al. (2014), we construct the instru-

ment using variation in the exposure to Chinese export supply.11 The China�s astonishing

export growth is arguably appears to be driven by two internal factors, namely changes

in trade policies and in domestic policies impacting production conditions. The domes-

tic policies were changed a consequence of China�s transition to a more market-oriented

economy (Naughton 2007; Hsieh and Klenow 2009; Hsieh and Ossa 2011).These included

in particular the rapid improvements in industrial production resulting from rising total

factor productivity (TFP), capital accumulation, migration to urban areas, and enhance-

ments in infrastructure, which started to give e¤ect already in the 1990�s. On Jan 1, 2001,

China joined WTO which caused an additional boost to the Chinese manufacturing indus-

11Autor et al (2014) use variation in Chinese export supply to high-income countries and Hummels et

al (2014) use variation in World export supply.
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tries. The WTO membership implied that China commited to a step-wise relaxation over

7,000 tari¤s, quotas and other trade barriers over a transition period starting from 2001

and strectching over to 2007. Dismantling of import barriers gave the Chinese importers

a better access to foreign inputs. On Jan 1, 2005, an extensive import quota system, set

by EU, US and Canada on Chinese imports in 1994, was abolished and there was also

a change in exporting law in China, which made obtaining exporting license easier for

certain products. The changes in the trade regime, altogether, bene�ted production of

goods that depended on imported intermediates and that were exported.

We base our identi�cation strategy on the growth in Chinese exports to countries that

were EU members before 2000, excluding Finland, at three-digit level of manufacturing

industries (three-digit NACE rev 1.1).12 The increase in export supply from China to be a

valid instrument for �rm�s o¤shoring decisions in Finland requires the growth to be driven

by supply side factors in China and not factors related to demand of the products. A po-

tential threat to our identi�cation strategy is that product demand shocks are correlated

across EU countries, implying that our instrumental variables (IV) estimates may be con-

taminated by correlation between import growth and unobserved components of product

demand. This would tend to bias a negative impact of trade exposure on earnings and

employment toward zero. To eliminate the potential demand side factors, we construct a

measure which relates the Chinese exports of products k; CESckt; to the aggregate supply

of products k to the world market in year t: This way we aim to exclude the e¤ect of world

demand shocks from the China-speci�c variation in export supply. Another concern is

that the set of inputs used by �rm i could be correlated with its productivity, for instance,

if high productivity �rms use more domestically purchased or imported inputs. To avoid

the instrument to be correlated with �rms�productivity (and wage and employment deci-

sions), we weight the export supply of product k with the average share of the intermediate

product (imported or domestic) in the total use of inputs by �rms i in industry j in the

presample years of 1998-199913:

12The countries are Austria, Belgium, Denmark, France, Germany, Greece, Ireland, Italy, Netherlands,

Portugal, Spain, Sweden and UK.
13We obtain this information from product data for manufacturing �rms.
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CRESijt =
X
c;k

sckj
CESjktP
cESckt

where sckj are the weights, CESjkt; China�s export supply of products k from industry

j (three-digit NACE rev 1.1) in year t to high-income countries excluding the supply to

Finland and
P

cESjt is the sum of world export supply of products k from industry j.
14 It

is important to note, however, that part of the within time variation in the instrument is

caused by the inital share. So for the exclusion restriction to hold, we need to assume that

the presample input structure (initial share of product k in input mix) is not correlated

with employment growth through any other channel than through the changes in imports.

For the import competition measure, we also use the changes in the China�s relative ex-

port supply to EU countries to create some exogenous variation in the import competition

the �rms face.

Autor et al: "An additional threat to identi�cation is that growth in imports from

China may be due to technology shocks a¤ecting all high-income countries that have shifted

employment away from apparel, footwear, furniture, and other labor-intensive industries.

We address this issue in the estimation by employing an extensive set of initial-year in-

dustry controls that potentially account for confounding technology shocks. We discuss

additional robustness tests in the sections that follow."

2.5 Data Sources

We use register-based matched employer-employee data set from Statistics Finland for

the period 1999-2008. Data on �rm-level imports that we use to construct measures of

o¤shoring is collected by Finnish Customs. The data is available at product level by

country of origin. Stemming from compulsory registration in Finnish Customs, data on

imports from outside the EU consist of all trade transactions. Trade data for EU countries

are available for all �rms with a yearly import above 100 000 euro. According to �gures

from Finnish Customs, the data incorporates about 96.5 percent of total imports from

14Our identi�cation strategy is related to that used by Autor, Dorn and Hanson (2012) and Bloom,

Draca, and Van Reenen (2009).

15



other EU countries. To construct instruments for our o¤shoring variables, we use also

data for commodity exports from UN COMTRADE database.

We restrict our analysis to manufacturing �rms with at least 20 employees. The �nan-

cial statement panel contains detailed �rm-level information on all Finnish �rms. Variables

such as value added, capital stock (book value), number of employees, wages, sales, and

industry are included. The employee statistics contain detailed information on individual

characteristics including, education, occupation, wages, gender, family status and previ-

ous work history. All employees at the studied �rms are included in the statistics. All

data sets are linked together with unique identi�cation numbers. In total we have about

15 000 �rm-level observations and more than 2 million individual level observations (See

tables A1, A2 and A3 in the appendix for descriptives statistics).

The occupational codes in our data come from two di¤erent sources. The FLEED

statistics has a three digit ISCO-88 occupational code information for all employed indi-

viduals in years 2000, and 2004-2008. The payroll statistics has two digit ISCO codes for

the entire time period, 1999-2008. However, the payroll statistics does not cover all the

individuals in the sample.

3 Speci�cation

3.1 E¤ect of O¤shoring and Import Competition on Firms

First we study the impact of imports on �rm-level composition of tasks and educational

skills. We use two di¤erent measures for imports: 1) imports of products �rm is produc-

ing, which is likely to re�ect import competition, IPit, and 2) �rm�s own (same industry)

imports, which can be tought as o¤shoring (imports of intermediate inputs), OFFjt. To

analyze the impact on employment by skills and occupations, we estimate a model where

the dependent variable is de�ned either as a labor share or log employment for a edu-

cational skill group or occupation category. If imports are associated with productivity

and employment growth of a given �rm, it may cause opposite changes in the employ-

ment share of certain task categories and the number of employees performing these tasks.
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In order to understand what drives the changes in the shares, we examine the e¤ect of

�rm-level o¤shoring on employment levels by task/skill categories.We assume that �rm

i, i = 1; :::I, uses di¤erent types of labor, capital and intermediate inputs to produce an

output. Firm i�s share of labor belonging to skill or occupational group s is given by

Esit = �1OFFit ++(�2IPht) +X
0
it� + �i + �t + �j + "ijt

where Esit is the employment share Lsit=
SX
s=1

Lsit or log employment log(Lsit) of workers

in skill or task category s in �rm i at time t . OFFit denotes the time and �rm-speci�c

o¤shoring variable and Xit is a vector of �rm-speci�c variables including average wages

per skill or task group, the capital to output and output.15 �i, �t, and �j, are �rm-, time

and industry-speci�c dummy variables.16 The model includes �rm-�xed e¤ects in order to

take �rm-speci�c time-invariant e¤ects into account. 17The values of parameter � depend

on whether technical change is biased towards or away from the usage of labor belonging

to task/skill group s.

3.2 E¤ects of O¤shoring and Import Competition on Worker

Outcomes

The �rm-level analysis above captures the net e¤ects of o¤shoring on workforce composi-

tion. However, changes in relative tasks structure may not necessary mean that workers

performing certain tasks have a higher risk of loosing their jobs. Next, to understand

how increase in imports a¤ects employment and earnings, we analyzes the responses at

worker-level. We use the same two measures for imports as in the �rm-level analysis. We

15The underlying cost function is for short-run and assumes capital to be a quasi-�xed factor.
16We include industry dummies in the OLS speci�cation but not in the speci�cation with �rm-�xed

e¤ects.
17The labor share equations may be regarded as a system of several equation which is estimated as a

seemingly unrelated regression (SUREG) model to take a possible correlation between the residuals of

the equations. We do not estimate it as a system because it is shown that results from OLS and SUREG

are identical if the explanatory variables are identical for each equation (Zellner, 1962 and Dwivedi and

Srivastava (1978), see more in Greenaway (1997).
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estimate the following equation that describes how �rm-level o¤shoring or industry-level

import competition a¤ects worker-level outcomes in di¤erent years during and following

the import shock

Yit+k = X
0
it�1� + Z

0
jt + �1OFFjt + (�2IPht) + �ij + �t + "ijt (3)

where Yit is an indicator variable for worker-level outcome in year t+k;where k = 0; 1;or

2:We use three di¤erent outcome measures: 1) employed in same �rm, which is an indicator

that has the value one if individual i did not separate from (base year t) �rm j between

t� 1 and t(+k); 2) employment, which is an indicator whether the individual is employed

in year t(+k), and; 3) annual earnings (including zeros) in year t(+k). Xit�1 is a vector

of observable worker characteristics from pre-shock period t � 1. These include age, age

squared, tenure dummies, dummies for educational level and �eld, female dummy, dummy

for having children of age under seven years and an interaction variable between two

former variables and dummy variable for two-digit ISCO occupational category. Zjt is

vector of �rm variables and �ij is individual-base-year-�rm speci�c �xed e¤ect (job spell

�xed e¤ect) and �t is time-speci�c dummy variable. Our main variables of interest is

import variables, �rm-level own industry imports/sales, OFFjt (narrow o¤shoring), or

IPjt, import penetration at industry or product level, j.

We estimate the model by OLS as a linear probability model with individual-base year

�rm �xed e¤ects, i.e. job spell �xed e¤ects. By including job spell �xed e¤ects we can

control for time invariant unobserved heterogeneity between �rms and individuals. The

model with �rm-�xed e¤ects captures how a change in imports from the job spell a¤ect

the probability to separation for the given individual, employment or earnings. Note, that

the base year �rm for each individual is the �rm where individual was working at the end

of the year t-1. The import variable for each �rm (and industry) is measured from year

t. We do not require individuals to remain employed in these �rm�s in years t, t+1, and

t+2, i.e. when the outcome is measured. This way we can estimate the impact of import

shock for a given individual during and after the import change. By focusing on outcomes,

conditional on remaining in the �rm, we could not analyze the employment e¤ects and we
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would restrict the analysis of import e¤ects on workers remaining in the �rm.

4 Results

4.1 The e¤ect of O¤shoring and Import Competition on Firm

Outcomes

We �rst analyse how o¤shoring and import competition a¤ects skill at �rm-level. In Table

2 we report the results for two di¤erent speci�cations: �rm-�xed e¤ects (FE) and two

stage least squares with �rm-�xed e¤ects and o¤shoring respectively import competition

instrumented with China relative export supply (FE-IV-CRES_INP/FE-IV-CRES-IND).

The results for FE-estimations in panel A suggest that o¤shoring a¤ects �rm-level em-

ployment and employment in all education categories positively, but has no statistically

signi�cant e¤ect on the composition of skills within �rms. The FE-IV-CRES-INP esti-

mations in panel B yield di¤erent results, suggesting that the FE are positively biased.

O¤shoring decreases employment within �rms, and particularly the employment of work-

ers with medium or low level of education. The changes in the employment in the di¤erent

skill categories do not, however, have statistically signi�cant e¤ects of the skill composi-

tion of �rms. Panels C and D in Table 2 shows the results for import competition. The

impact of impact competition on total employment is negative both in FE and FE-IV-

CRES-IND estimations. Import competition has a similar negative e¤ect on employment

of workers with medium- or low-level of education, which also shows as changes in the skill

composition of �rms, shifting employment-skilled.

Table 2 here

Next, we analyze how o¤shoring and import competition is related to employment of

di¤erent occupational groups at �rm-level. Panel A in Table 3 reports the coe¢ cients on

�rm-level o¤shoring variable on employment share in seven di¤erent occupational groups

(clerical, service, production, construction, managerial and professional) in two stage least
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squares speci�cations with �rm-�xed e¤ects and o¤shoring instrumented with world rel-

ative export supply (FE-IV-CRES-INP). Theresults in Panel A indicate that o¤shoring

increases the share of workers in service occupations and decreases the share of production

workers. The e¤ect of o¤shoring on the other occupational categories is not statistically

sigini�cant. The results in Panel B suggest that the e¤ect of import competition on occu-

pational composition within �rms is similar.

Table 3 here

To sum up, the �ndings indicate that �rm-level o¤shoring and import competition

decreases employment in �rms. Both o¤shoring and import competition shift employment

from production workers to service workers. The changes in occupational composition of

�rm-level employment are re�ected also in educational skill shares with import competition

shifting employment from workers with lower or upper secondary eduaction to workers with

higher education. The pattern of e¤ects is similar for o¤shoring but the coe¢ cients are not

statistically signi�cant. Our results certainly similar to the results of Becker et al. (2013)

who found o¤shoring to increase the share of highly educated in white collar occupations

carrying out non-routine tasks in German MNEs. However, the results of Becker et al. are

not directly comparable since they analysed in-house o¤shoring captured as employment

changes in the foreign a¢ liates of German MNEs.

4.2 The e¤ect of O¤shoring and Import competition on Worker

Outcomes

To be added

5 Conclusions
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Figure 1. Chinese import penetration and manufacturing employment in Finland 1990-

2008.
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Figure 2. Imports from the most important low-income countries.
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Figure 3. Own industry imports (imports of intermediate goods from same 2-digit

industry to sales) from most important low-income countries.
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Figure 4. Growth of o¤shoring 2001-2007 and the initial share of low/medium educated

by 3-digit industries.

26



.2
.4

.6
.8

1
S

ha
re

 o
f l

ow
/m

ed
 e

du
ca

te
d 

20
01

-100 0 100 200 300 400
Growth of offshoring 2001-2007

Food/Tobacco (-7.64) Textile/Apparel/Leather (83.09)
Wood/Furniture (17.59) Paper/Print (-1.06)
Chemical/Petroleum (8.32) Plastic/Rubber/Glass (59.95)
Metal/Metal Products (24.84) Machines/Electrical (75.88)
Transportation (6.97) Toys/Other (65.76)

Source: Computed from data of Finnish Customs and Statistics Finland. The average output-weighted

growth of o¤shoring by industry group in the brackets.

Figure 4. Growth of import competition 2001-2007 and the initial share of low/medium

educated by 3-digit industries.
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Appendix tables 

Table A1.Summary statistics -firm level for years 2000-2008. 

Control Variable Obs Mean 
 

StDev. Min Max 
Offshoring narrow 29094 0.047 0.125 0 4.0935 
Any offshoring  29094 0.505 0.500 0 1 
Any Imports 29094 0.625 0.484 0 1 
Import competition -firm-specific 29094 0.212 0.200 -0.163 0.974 
Import competition 29094 0.213 0.200 0 0.974 
CRES_narrow 20761 0.070 0.073 0 0.491 
Size 29094 109.8847 525.1749 1 24984 
Share variables            
Education, secondary 29094 0.237 0.146 0 1 
Education, upper secondary 29094 0.531 0.165 0 1 
Education, tertiary 29094 0.233 0.175 0 1 
Clerks 28749 0.041 0.058 0 1 
Service 28749 0.094 0.120 0 1 
Production 28749 0.274 0.244 0 1 
Other Manual 28749 0.322 0.267 0 1 
Professional 28749 0.199 0.180 0 1 
Managerial 28749 0.069 0.086 0 1 
Log variables           
Education, secondary 27731 2.208 1.217 0 8.000 
Education, upper secondary 28799 3.058 1.164 0 8.657 
Education, tertiary 27774 2.1483 1.348 0 9.811 
Clerks 23649 .889 1.008 0 7.444 
Service 26308 1.447 1.244 0 7.352 
Production 29253 2.329 1.488 0 8.362 
Other Manual 30687 2.350 1.290 0 8.267 
Professional 31602 2.019 1.429 0 9.809 



Managerial  28540 1.098 0.953 0 7.992 
 

Table A2.Summary statistics firm-level by offshoring status 2000, 2004-2008. TO BE UPDATED 

Control Variable All Offshoring Not-offshoring
Offshoring narrow 0.0576 0.0972 0 
Any offshoring  0.5930 1 0 
Ever-offshored 0.7143 1 0.2979 
WRES_narrow 0.016 0.0246 0.000 
WES_narrow 1.31e+08 2.20e+08 206820.9 
Size 188.384 278.664 56.822 
Wage 29089 30296 27332 
Log. Output 16.0942 16.699 15.2067 
Capital-intensity 1.555 0.4554 3.1685 
Service/output 0.0793 0.0659 0.099 
Share variables        
Education, secondary 0.2272 0.2189 0.2394 
Education, upper secondary 0.5248 0.5105 0.5456 
Education, tertiary 0.2479 0.2705 0.2149 
Clerks 0.0395 0.0360 0.0446 
Service 0.0968 0.0962 0.0977 
Production 0.5849 0.5709 0.6053 
Managerial or Professional 0.2788 0.2969 0.2524 
Log variables       
Education, secondary 2.6117 2.9867 2.0476 
Education, upper secondary 3.4956 3.8942 2.9072 
Education, tertiary 2.6413 3.1742 1.8327 
Clerks 1.1974 1.3970 0.8021 
Service 1.8441 2.1373 1.3281 
Production 3.5761 3.97088 2.9783 
Managerial or Professional 2.7117 3.2383 1.9203 



Observations 8743 5185 3558 
 

Table A3. Summary statistics: individual level  TO BE UPDATED 

Control Variable 
All 

workers 
Workers in 

offshoring firms
Workers in not-
offshoring firms 

Separation (from firm) 0.174 0.172 0.190 
Separation (from plant) 0.186 0.184 0.200 
Displaced (due to closure/mass dismissal from plant) 0.045 0.044 0.047 
Offshoring (imports/sales) 0.082 0.093 0.011 
Any offshoring  0.88 1 0 
Offshoring_industry (imports/sales)* 0.391 0.432 0.088 
WRES_narrow 0.025 0.029 0.000 
Firm size 3174 3573 207 
Worker Age 40.74 40.73 40.85 
Female 0.30 0.30 0.29 
Children und 7 0.40 0.40 0.38 
Log.output 18.988 19.338 16.396 
Tenure* 4.83 4.84 4.83 
Low educated 0.207 0.202 0.238 
Med. educated 0.484 0.476 0.541 
High. educated 0.328 0.341 0.237 
Clerk 0.037 0.035 0.050 
Service 0.079 0.079 0.083 
Production 0.338 0.336 0.350 
Construction 0.197 0.191 0.237 
Professional 0.297 0.309 0.214 
Managerial 0.038 0.038 0.040 
Observations 2198438 9450540 262116 

Sample: workers in manufacturing firms 2000-2007. tenure* categories: 1,2,3,4,5 ,6,7,8,10-15,more than 15. *Calculated as total imports of products of industry j divided by total output of 
industry j. 



Table A4. Shares of finer occupational categories, within the main groups in the sample of manufacturing employees (2000)  

Clerical, 
Sales 

Service Production Operators Professional, 
Technical 

Managerial 

isco-2 % isco-2 % isco-2 % isco-2 % isco-2 % isco-2 % 
41 General and 
keyboard clerks 

96.20 51 Personal 
service workers 

8.88 81 Stationary plant 
and machine 
operators 

14.93 71 Building and 
related trades 
workers, 
excluding 
electricians 

9.87 22 Health 
professionals 

0.51 11 Chief 
executives, 
senior officials 
and legislators 

0.10 

42 Customer 
services clerks 

3.80 52 Sales 
workers 

12.13 82 Assemblers 85.07 72 Metal, 
machinery and 
related trades 
workers 

60.67 23 Teaching 
professionals 

0.76 12 
Administrative 
and 
commercial 
managers 

97.21 

  83 Drivers and 
mobile plant 
operators 

17.10   73 Handicraft 
and printing 
workers 

10.61 24 Business and 
administration 
professionals 

7.65   

  91 Cleaners and 
helpers 

17.92   74 Electrical 
and electronic 
trades workers 

18.84 31Science and 
engineering 
associate 
professionals 

41.49    

  92 Agricultural, 
forestry and 
fishery 
labourers 

0.02     32 Health 
associate 
professionals 
 

2.36 
 
 

   

  93 Labourers in 
mining, 
construction, 
manufacturing 
and transport 

43.75     33Business and 
administration 
associate 
professionals 
 

0.00    

        34 Legal, social, 
cultural and 
related associate 
professionals 

27.78    

Obs  11885  25994  108629  66355  89045  10098 
 

  



Table 2. The effect of offshoring and import competition on firm-level employment in educational categories- FE and IV estimations. 

Dependent variable: Log Employment  Employment shares 
  Total  

Employment
Low 
educated 

Medium 
educated 

High 
educated 

 Low 
educated 

Medium 
educated 

High 
educated 

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

Mean share       0.242 0.520 0.238 
Std dev       (0.137) (0.149) (0.161) 
Panel A: FE 
Offshoring  0.393*** 0.209** 0.333*** 0.352***  -0.010 0.011 -0.001 
  (0.093) (0.033) (0.094) (0.076)  (0.009) (0.014) (0.015) 
          
R-squared  0.010 0.038 0.014 0.034  0.087 0.012 0.038 
Nr of firm id  4,399 4,337 4,388 4,343  4,399 4,399 4,399 
Observations  29,000 27,637 28,705 27,681  29,000 29,000 29,000 
Panel B: FE-IV-CRES-INP 
First stage  0.293*** 0.287*** 0.323*** 0.319***  0.293***   
(CRES)  (0.097) (0.098) (0.097) (0.101)  (0.097)   
Second stage          
Offshoring  -8.959** -1.616 -8.100** 2.170  0.319 -1.037 0.717 
  (7.653) (3.492) (3.900) (2.709)  (0.495) (0.669) (0.560) 
Nr of firm id  4,138 4,043 4,117 4,048  4,138 4,138 4,138 
Observations  28,739 27,343 28,434 27,386  28,739 28,739 28,739 
Panel C: FE          
Import Competition  -0.154** -0.014 -0.107 -0.065  -0.015* 0.010 0.006 
  (0.073) (0.071) (0.071) (0.061)  (0.009) (0.010) (0.010) 
          
R-squared  0.008 0.045 0.014 0.034  0.094 0.013 0.040 
Nr of firm id  4,108 4,050 4,097 4,051  4,108 4,108 4,108 
Observations  26,295 25,082 26,011 25,187  26,295 26,295 26,295 
Panel D: FE-IV-CRES-IND        
First stage  1.079*** 1.026*** 1.073*** 1.000***  1.079***   
(CRES)  (0.289) (0.297) (0.291) (0.301)  (0.289)   
Second stage          



Import Competition  -2.111** -0.385 -2.371** 0.845  0.100 -0.422** 0.322** 
First stage  (1.047) (0.922) (1.063) (0.857)  (0.129) (0.192) (0.045) 
Nr of firm id  3,814 3,725 3,795 3,735  3,814 3,814 3,814 
Observations  26,001 24,757 25,709 24,871  26,001 26,001 26,001 
Note: Sample includes firms with at least 20 employees for years, 2000-2008. Industry and year fixed effects included.  
Standard errors in parentheses (robust clustered by firms). p<0.01 *** p<0.05 ** p<0.1*  

  



Table 3. The effect of offshoring and import competition on employment shares in occupational categories-IV estimations. 

Dependent variable: Employment Shares 
  Clerk Service Production Construction Professional Managerial 
  (1) (2) (3) (4) (5) (6) 
Mean share        
Std dev        
Panel A: FE-IV-CRES-INP      
First stage  0.286***      
CRES-INP  (0.069)      
F-value  13.63***      
Second stage        
Offshoring  0.176 1.045*** -1.848*** 0.535 -0.006 0.099 
  (0.186) (0.389) (0.682) (0.506) (0.344) (0.262) 
Nr of firm id  4,318         
Observations  28,655        
Panel B: FE-IV-CRES-IND      
First stage  1.064***      
CRES-IND  (0.078)      
F-value  2121.68***      
Second stage        
Import Competition 0.022 0.247*** -0.486*** 0.006 0.144 0.067 
 (0.49) (0.082) (0.138) (0.126) (0.094) (0.070) 
Nr of firm id  4,030         
Observations  25,947        
Note: Sample includes firms with at least 20 employees for years, 2000-2008. Industry and year fixed effects included.  
Standard errors in parentheses (robust clustered by firms). p<0.01 *** p<0.05 ** p<0.1*  

  



Table 4. The effect of offshoring on employment- FE estimations.  

Dependent 
variable: 

 Employment in the same firm/ Job Spell  Employment 

  All Low 
educated 

Medium 
educated 

High 
educated 

 All Low 
educated 

Medium 
educated 

High 
educated 

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

Offshoring- FE 
t  0.002*** 0.002*** 0.002*** 0.002***  0.001*** 0.001 0.001** 0.0003** 
  (0.000) (0.001) (0.001) (0.000)  (0.000) (0.001) (0.000) (0.000) 
           
R-squared  0.086 0.088 0.087 0.084  0.041 0.049 0.044 0.038 
Nr of job 
spell id 

 258,733 52,405  121,948  84,638   258,733 52,405  121,948 84,638 

Observations  1,133,053 227,050 540,977  365,026   1,133,053 227,050 540,977 365,026 
t+1  0.001*** 0.002* 0.002 0.001**  -0.000* 0.000 -0.000 0.000 
  (0.0001) (0.001) (0.001) (0.001)  (0.000) (0.000) (0.000) (0.000) 
           
R-squared  0.160 0.162 0.150 0.177  0.030 0.053 0.029 0.017 
Nr of job 
spell id 

 258,047 52,251  121,753  84,300   258,047 52,251  121,753  84,300 

Observations  1,130,391 226,432 540,115  363,844   1,130,391 226,432 540,115  363,844 
t+2  -0.0002* -0.001 0.000 -0.000  -0.0002*** -0.000 0.000 0.000 
  (0.00009) (0.000) (0.001) (0.001)  (0.00006 (0.000) (0.000) (0.000) 
           
R-squared  0.202 0.211 0.193 0.215  0.031 0.059 0.030 0.015 
Nr of job 
spell id 

 257,500 52,104  121,526  84,123   257,500 52,104  121,526  84,123 

Observations  1,128,063 225,789 593,213  363,061   1,128,063 225,789 593,213  363,061 
Note: Sample includes firms with at least 20 employees for years, 2000-2009. All estimations include control variables female, number of children under age 7 (and interaction with female), 
number children under 18 (and interaction with female), age, age^2, tenure( 2, 3, 4-10, >10 years) firm size and export share. Industry and year fixed effects included.  Industry and year fixed 
effects included. Standard errors in parentheses (robust clustered by firms ). p<0.01 *** p<0.05 ** p<0.1*  
 



Table 5. The effect of import competition on employment – FE estimations.       

Dependent 
variable: 

 Employment in the same firm/ Job Spell  Employment 

  All Low 
educated 

Medium 
educated 

High 
educated 

 All Low 
educated 

Medium 
educated 

High 
educated 

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

Import Comp -FE
t  0.001*** 0.001 0.001 0.001  0.0002*** 0.000 0.000 0.000 
  (0.001) (0.001) (0.001) (0.001)  (0.0001) (0.001) (0.000) (0.000) 
           
R-squared  0.085 0.087 0.086 0.084  0.041 0.049 0.044 0.038 
Nr of job 
spell id 

 357,196 52,524  116,346  81,938   357,196 52,524  116,346  81,938 

Observations  1,133,053 227,050 540,977  365,026   1,133,053 227,050 540,977  365,026 
t+1  -0.00001 -0.000 0.000 -0.000  0.0003*** 0.000 0.000 0.000 
  (0.00009) (0.001) (0.001) (0.001)  (0.0001) (0.000) (0.000) (0.000) 
           
R-squared  0.160 0.162 0.150 0.177  0.030 0.053 0.030 0.017 
Nr of job 
spell id 

 356,286 50,375  116,160  81,604  356,286 50,375  116,160  81,604 

Observations  1,130,391 226,432 540,115  363,844   1,130,391 226,432 540,115  363,844 
t+2  0.00001 0.001 0.000 -0.000  0.001*** 0.001* 0.001* 0.000 
  (0.0001) (0.001) (0.001) (0.001)  (0.0001) (0.000) (0.000) (0.000) 
           
R-squared  0.202 0.211 0.193 0.215  0.032 0.059 0.030 0.015 
Nr of job 
spell id 

 355,567 50,235  115,947  84,123   355,567 50,235  115,947  84,123 

Observations  1,128,063 225,789 593,213  363,061   1,128,063 225,789 593,213  363,061 
Note: Sample includes firms with at least 20 employees for years, 2000-2009. All estimations include control variables female, number of children under age 7 (and interaction with female), 
number children under 18 (and interaction with female), age, age^2, tenure( 2, 3, 4-10, >10 years) firm size and export share. Industry and year fixed effects included.  Industry and year fixed 
effects included. Standard errors in parentheses (robust clustered by firms ). p<0.01 *** p<0.05 ** p<0.1*  
 



Table 6. The effect of offshoring on employment by educational categories- IV estimations.     

Dependent 
variable: 

 Employment in the same firm/ Job Spell  Employment 

  All Low 
educated 

Medium 
educated 

High 
educated 

 All Low 
educated 

Medium 
educated 

High 
educated 

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

First stage 
t  21.880*** 8.831*** 12.651*** 37.266***  21.880*** 8.831*** 12.651*** 37.266*** 
  (1.981) (2.860) (1.918) (2.227)  (1.981) (2.860) (1.918) (2.227) 
t+1  21.781*** 8.804*** 12.642*** 37.023***  21.781*** 8.804*** 12.642*** 37.023*** 
  (1.985) (2.864) (1.920) (2.232)  (1.985) (2.864) (1.920) (2.232) 
t+2  21.681*** 8.817*** 12.578*** 37.074***  21.681*** 8.817*** 12.578*** 37.074*** 
  (1.996) (2.870) (1.924) (2.233)  (1.990) (2.870) (1.924) (2.233) 
Second Stage 
t  0.020*** 0.031 -0.045*** 0.047***  -0.024*** -0.080*** -0.084*** 0.005*** 
  (0.004) (0.022) (0.011) (0.005)  (0.003) (0.030) (0.014) (0.002) 
Nr of job 
spell id 

 248,546 52,405  121,948  84,638   248,546 52,405  121,948  84,638 

Observations  1,134,590 207,137 493,632  332,054   1,134,590 207,137 493,632  332,054 
t+1  -0.070*** -0.047* -0.161*** -0.040***  -0.018*** -0.019 -0.054*** -0.004* 
  (0.008) (0.029) (0.027) (0.005)  (0.004) (0.018) (0.011) (0.002) 
Nr of job 
spell id 

 247,878 52,251  121,753  84,300   247,878 52,251  121,753  84,300 

Observations  1,032,152 206,582 492,862  330,950   1,032,152 206,582 492,862  330,950 
t+2  -0.163*** -0.032 -0.251*** -0.194***  -0.033*** -0.013 -0.091*** -0.014*** 
  (0.011) (0.027) (0.040) (0.016)  (0.004) (0.019) (0.016) (0.003) 
Nr of job 
spell id 

 257,500 52,104  121,526  84,123   247,360 52,104  121,526  84,123 

Observations  1,029,996 206,007 492,003  330,229   1,128,063 206,007 492,003  330,229 
Note:  Sample includes firms with at least 20 employees for years, 2000-2009. All estimations include control variables female, number of children under age 7 (and interaction with female), 
number children under 18 (and interaction with female), age, age^2, tenure( 2, 3, 4-10, >10 years) firm size and export share. Industry and year fixed effects included. Standard errors in 
parentheses.p<0.01 *** p<0.05 ** p<0.1*  



Table 7. The effect of import competition on employment by education categories- IV estimations.     

Dependent 
variable: 

 Employment in the same firm/ Job Spell  Employment 

  All Low 
educated 

Medium 
educated 

High 
educated 

 All Low 
educated 

Medium 
educated 

High 
educated 

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

First stage 
t  12.548** 32.541*** 5.836*** 2.846  12.548** 32.541*** 5.836*** 2.846 
  (6.198) (2.634) (1.833) (1.993)  (6.109) (2.634) (1.833) (1.993) 
t+1  12.695** 32.621*** 5.857*** 3.248  12.695** 32.621*** 5.857*** 3.248 
  (6.112) (2.639) (1.835) (1.997)  (6.112) (2.639) (1.835) (1.997) 
t+2  12.712** 32.586*** 5.962*** 3.151  12.712** 32.586*** 5.962*** 3.151 
  (6.121) (2.645) (1.837) (1.999)  (6.121) (2.645) (1.837) (1.999) 
Second Stage 
t  0.050** 0.007 -0.048** 0.697  -0.040** -0.022*** -0.173*** 0.082 
  (0.025) (0.005) (0.024) (0.489)  (0.020) (0.004) (0.056) (0.063) 
Nr of job 
spell id 

 248,546 50,524  116,346  81,938   248,546 50,524  116,346  81,938 

Observations  995,479 199,881 471,429  332,469   995,479 199,881 471,429  332,469 
t+1  -0.113** -0.018*** -0.305*** -0.452  -0.037* -0.009** -0.136*** -0.047 
  (0.056) (0.006) (0.098) (0.282)  (0.019) (0.004) (0.045) (0.039) 
Nr of job 
spell id 

 247,878 50,375  116,160  81,604   247,878 50,375  116,160  81,604 

Observations  993,106 199,342 470,693  321,380   993,106 199,342 470,693  321,380 
t+2  -0.247** -0.003 -0.442*** -1.708  -0.055** -0.000 -0.190*** -0.159 
  (0.121) (0.007) (0.138) (1.084)  (0.027) (0.005) (0.061) (0.106) 
Nr of job 
spell id 

 247,360 50,235  115,947  84,435   247,360 50,235  115,947  84,435 

Observations  991,035 198,790 469,875  320,680   991,035 198,790 469,875  320,680 
Sample includes firms with at least 20 employees for years, 2000-2009. All estimations include control variables female, number of children under age 7 (and interaction with female), number 
children under 18 (and interaction with female), age, age^2, tenure( 2, 3, 4-10, >10 years) firm size and export share. Industry and year fixed effects included. Standard errors in 
parentheses.p<0.01 *** p<0.05 ** p<0.1* 



  


