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Abstract

First moves towards a real understanding of offshoring date back to very re-
cent times. In the case of Japan, the studies conducted so far focus alone on firm
level data and delve into the productivity effects and the skill upgrading between
skilled and unskilled workers. Here I carry out an empirical analysis of the em-
ployment effects of offshoring for Japanese industries on a broader classification
of skills or occupations, while considering the three major sectors of the economy
and taking account of both services and materials offshoring. My results suggest
that different types of offshoring affect occupations differently. In particular, ser-
vices offshoring tends to benefit highly skilled occupations more, while materials
offshoring tends to benefit production workers instead.
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1 Introduction

It is now no secret that Japan has been lagging behind for the past twenty years, run-
ning into an uncertain post-bubble era that seems to stretch to unknown horizons. The
lost decade, as it came to be known, has practically left in the shadows the increas-
ingly important subject of offshoring, which can have practical consequences for the
competitiveness of local firms and industries when they most need it.

The goal of this paper is to disentangle the employment effects of offshoring on
Japanese industries and across sectors and occupations. Highly aggregated data not
only will help reassure the previous results obtained for Japan at the firm level and for
particular industries (Head and Ries, 2002; Hijzen et al., 2006, 2010) but, due to their
comprehensiveness, they will serve to extend the analysis to the whole economy. The
Japan Industrial Productivity database (JIP) will provide the data for constructing
two offshoring indices—in line with Feenstra and Hanson (1996)-representative of the
intensities of services and materials (or production) offshoring.

But why are the economic implications of offshoring really important? Although it
seems reasonable to think of adjustment costs in the short run for workers and firms,
one would expect the sectorial composition (rather than the quantity) of the economy’s
workforce to change in the future. In the words of Blinder (2006), "the world as a
whole cannot lose from increases in productivity" that are a natural result of trade and
offshoring. Eventually, better paid and higher value-added jobs will probably show up in
the ‘relocating’ economy due to economic scarcity and the exploitation of comparative
advantages.

Simply put, widespread fears on the subject usually revolve around the millions
of jobs soon to be relocated from developed economies into developing ones, with a
significant welfare cost in the former due to ‘employment destruction’. However, the
media reports as well as the surveys conducted by consulting firms tend to overlook
the brighter side of the story. Gains in terms of employment and productivity for
local firms not only are possible, but most expected. For instance, productivity gains
could translate into price discounts and a boost in domestic demand, thus affecting
employment positively. In fact, at a time when Japan is wavering on the verge of
multiple crises and prospects for a possible recovery look rather bleak, offshoring might
as well be the answer.

Beyond the discussion about the effects—to which we will come back later—it could be
misleading to fall for the story that it is just large developed economies which undertake
all the offshoring business. Figure 1 shows how inaccurate it might be to conceive
offshoring as a one-way road going from a few big economies to other less developed

ones. As we shall see, one alternative to assess the extent of these particular business



practices lies in determining the import content of intermediate trade. As suggested by
Feenstra and Hanson (1996), firms might respond to import competition from low-wage
countries by moving non-skill-intensive activities to foreign locations from which they
can later import back those parts previously produced at home.

Using data from the OECD I-O database (2009), I plot the shares of imported
inputs in the total use of inputs across industries for a set of 40 countries, for years
1995, 2000 and 2005. As can be seen from Figure 1, smaller economies exhibit a larger
dependence on international intermediate trade. This is naturally so because larger
economies produce a greater absolute amount of inputs, thus curbing the extent to
which they have to resort to international trade. Among the larger economies, Japan

and the US appear notably below the others when it comes to offshoring ‘intensity’.

Figure 1: Offshoring ‘intensity’ worldwide
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Nevertheless, when we take a look at the percentage change in Figure 2, which took
place from 1995 to 2005, we get another story. Larger economies now show themselves
as having undergone a significant expansion of offshoring activities, especially during
the more recent period of 2000-2005, and most notably in countries like Japan and
neighboring China—in which, incidentally, Japan has significantly increased its presence
in recent years (see Belderbos and Zou, 2006).

In sum, accepting that offshoring can be proxied by an intermediate trade index,
what we see from these figures is that: (i) smaller countries are, by their own nature,

more open and, seemingly, more prone to offshoring; but (ii) the growth of intermediate



trade in recent years has been more pronounced in larger countries, while offshoring is a
relatively recent phenomenon—according to OECD input data, Japan shows the largest
increase among these countries during the period 2000-2005. This is why the study
of Japan and offshoring deserves further attention, and this is what I set out to do in
the next few sections. There, however, I will be using a measure of offshoring which
will permit us to distinguish between services and materials offshoring; a categorization

that will come handy when assessing the diverging economic effects.

Figure 2: Offshoring ‘intensity’ worldwide, growth
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Japan’s offshoring little tale remains so far in the shadows. The evidence consists
only of firm-level studies displaying the expected qualitative conclusions that abound
elsewhere in the literature. Namely, that a factor-biased technological change might
occur favoring high-skilled workers domestically (Head and Ries, 2002), and that pro-
ductivity gains are to be expected as a result of offshoring (Hijzen et al., 2006, 2010).
Other survey-type studies are however skeptical about the importance of offshoring
among Japanese firms (see Ito et al., 2007; Takeuchi, 1991; and Tomiura, 2005). Let us
briefly discuss the main results in the next paragraph.

In the work by Head and Ries (2002), the results in a set of different specifica-
tions and samples show that changes in overseas employment shares can explain a 0.9
percentage point increase of the roughly 10 percentage point increase in the share of
nonproduction workers. In the paper by Hijzen et al. (2006), a one percent increase in

offshoring intensity would raise productivity growth by 0.17 percent. For the average



offshoring firm, they find that this would imply a 1.8 percent increase in annual pro-
ductivity growth. Hijzen et al. (2010) update and extend their previous results and
find that the median firm engaging in ‘intrafirm’ offshoring (as opposed to third-party
arrangements) experiences an annual total factor productivity (TFP) growth rate that
is 0.6 percentage points higher than that of nonoffshoring firms.

The present paper complements the above-cited studies for Japan in that: (i) the
study is carried out at the industry level; (ii) in addition to materials—or ‘production-
related’—offshoring, the offshoring of services activities is accounted for; and (iii) the
whole economy is considered and not just one sector. On the latter, in particular, the
paper contributes to the general literature by studying the diverse effects of offshoring
on the three major sectors of the economy—manufacturing, services, and primary plus
energy—for a group of different skill-level occupations.

After defining the offshoring measures and discussing the analytical framework, I
will undertake the study of the Japanese economy for the 1980-2005 period relying on
panel estimation for aggregate industry data. To carry out such an endeavor I will make
use of the JIP database, which covers 108 industries or branches of activities. This is
an exhaustive database with industry-level data from the three sectors defined before
(see Appendix A for more details). My results suggest that different types of offshoring
affect occupations differently. In particular, the effect is usually positive when there are
potential complementarities between the type of offshoring and these occupations (e.g.
services offshoring and skill-intensive occupations).

The outline of the paper goes as follows. Section 2 is devoted to the details of
measuring offshoring properly, and shows the evolution of two types of offshoring indices
for Japan. Section 3 lays out the analytical framework underlying our subsequent
econometric analysis. Section 4 goes over the results for a set of estimated equations

regarding the employment effects of offshoring. Section 5 concludes.

2 Measurement

2.1 Indirect indicators

Feenstra and Hanson (1996) define offshoring as the share of imported intermediate

inputs in the total purchase of nonenergy inputs. More formally, this can be written as

on -3 () (%)

where /; is purchases of inputs j by industry ¢, @) is total inputs (excluding energy) used

follows:



by i, 11, is total imports of goods j, and D, their domestic demands. Consequently, for a
given industry ¢ at time ¢, multiplying the shares of input purchases from each supplier
industry times the ratio of imports to total consumption in the supplier industry, and
then adding over, gives the offshoring intensity measure.

This formula estimates the import content of intermediate trade of industries which,
in turn, proxies their offshoring intensities. Specifically, the first term in (1) generally
stems from the census data or Input-Output tables, while the second term, which is an
economy-wide import share, is obtained from trade data. Conveniently, this expression
serves as a measure for both the traditional offshoring of materials (or production-
related offshoring) and the more up-to-date offshoring of services (see Amiti and Wei,
2005, 2009).!

One common drawback to all measures relying on import shares is that offshoring
does not necessarily imply an increase of imports, and vice versa. Another disadvantage
is that the second term in (1)-the import penetration of inputs—is usually taken as fixed
for every industry due to limited data availability. With these drawbacks in mind, the
rationale for using an index of this kind should still be clear: importing trade stands
for an important amount of intra and inter firm trade nowadays, from which offshoring

can be proxied.

2.2 Materials and services offshoring in Japan

To estimate the offshoring index for Japan I employ the definition in (1), resorting
exclusively to the JIP database. This is a positive feature since the Feenstra and
Hanson index necessarily takes data from intermediate inputs and trade, which usually
stem from different sources.

From (1) we have that:

Definition 1 the materials offshoring index is the import content in materials inputs.
Definition 2 the services offshoring index is the import content in services inputs.

For example, for the materials offshoring index, the first term in (1) corresponds to
input purchases of material j by industry 7 at time ¢, as a share of that industry’s total
use of materials inputs. The second term is a global measure of the import penetration
of the referred input j which, even though is time-varying, it remains fixed across

industries or branches of activities. This implies the assumption that all industries

Tt can also be useful to split offshoring into its narrow and broad measures (as done for the firm in
Hijzen et al., 2010). Empirically, the narrow measure would be restricted to the imported intermediate
inputs from the same-digit industry, whereas the broad measure would include all other industries as
well. In particular, when i = j, we have that the equation in (1) becomes the narrow measure.



carry out the importing of these materials with the same intensity. The same reasoning
applies to the construction of the services offshoring index. Figure 3 and Table 1 show

the evolution of both indices, weighted by industry value added.?-3

Figure 3: Materials and services offshoring (%)
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Note: offshoring indices (O.S'S, O.SM) according to formula (1); broad measures
weighted by industry value-added (own calculation, JIP database).

Let it be warned, though, that our OSS and OSM indices imply different denomi-
nators, so they cannot be added together. This should not be problematic, for services
and materials offshoring are intrinsically very different phenomena. As a result, our
offshoring intensity indices tend to be somewhat larger than those found elsewhere in
the literature (see Appendix B for an analysis on the suitability of the indices).

Three things are worth commenting for the particular case of Japan. First, ma-
terials offshoring is expectedly more predominant, as its development dates back to
much earlier times.* Second, the annual rate of growth of services offshoring is, on
average, surprisingly smaller than that of materials in the whole sample period, and
more predominantly during the lost decade. And third, it is to stress the slowdown in
both indices’ growth rates, but especially in services offshoring, during the lost decade

and up until recent times. The average annual growth rate for services offshoring was

2In order to come up with the offshoring indices I used the Input-Output tables in section 1.4 of
JIP, and the final demand tables in section 1.7, both at constant prices (2000). Some of the import
figures were missing, so they had to be linearly interpolated.

3The average annual growth rates in Table 1 are calculated using a compound annual growth rate
index (CAGR).

4This is true for the whole economy and when separating between sectors. This breakdown is
however not shown for reasons of space.



in fact negative during that period. A possible explanation, which adds to that of the
domestic crisis, is the loss of appeal for services offshoring to be hosted in neighboring
Asian countries. This might be due to the relative loss of competitiveness that comes

with the catch-up process experienced in those fast-growing economies.

Table 1: Offshoring intensity, whole economy

Year OSM (%) annual g.r. (%) OSS (%) annual g.r. (%)
1980 2.72 - 1.22 -
1981 2.84 4.54 1.33 8.70
1982 2.97 4.34 1.47 10.95
1983 2.99 0.92 1.54 4.73
1984 2.98 -0.28 1.56 1.18
1985 3.03 1.70 1.46 -6.71
1986 3.68 21.41 1.75 20.33
1987 4.28 16.16 1.97 12.27
1988 4.62 7.92 2.15 9.18
1989 5.03 8.89 2.35 9.46
1990 5.26 4.60 2.61 10.80
1991 5.24 -0.34 252 -3.33
1992 5.50 4.87 2.44 -2.96
1993 5.75 4.63 241 -1.59
1994 6.03 4.76 2.31 -3.80
1995 6.21 3.08 2.17 -6.21
1996 6.29 1.21 2.13 -1.99
1997 6.50 3.43 2.12 -0.52
1998 7.08 8.88 2.14 0.99
1999 7.63 7.73 2.18 1.93
2000 8.04 5.37 2.13 -2.16
2001 8.60 6.94 2.14 0.29
2002 9.20 7.08 2.14 -0.02
2003 9.68 5.19 2.10 -1.93
2004 10.22 5.55 2.08 -0.58
2005 10.45 2.23 2.04 -2.30
avg. annual g.r. (%) 5.31 1.98

up until 1989 6.35 6.77

1990 to 2005 4.38 -1.53

3 Analytical framework

To understand the employment effects of offshoring on Japanese industries I follow the
strand of literature which proposes offshoring as a possible source of skill upgrading (see
Berman et al., 1994; and Feenstra and Hanson,1996, most representatively). For this, I
implicitly assume a translog cost function—as is typically done—, implying that the share
of a certain variable factor (e.g. labor) in the total variable costs can be represented as
a linear function of input prices and quasi-fixed factors (e.g. capital).

While constant returns to scale imply the condition of linear homogeneity in fac-
tor prices, Shephard’s lemma guarantees that minimizing total costs yields the factor
demand functions. For a certain factor X we would have:

Wy X

K




where the cost share S, is equal to the factor expenditures w,X in the total variable
costs (', and can be expressed as a function of all input prices w;, value added Y, and
capital intensity %

Assuming several variable factors, such as different types of labor (e.g. different
skill levels), would result in a cost function yielding several factor functions. These
functions or "skill shares" can be estimated to analyze the "first-order" or direct effects
of offshoring across different skill-level occupations, by simply augmenting specification
(2) with the offshoring indices. In a nutshell, we want to assess the employment effects
of offshoring on different occupations or skills. This is what I do in the next section for
a set of various occupations (other than the usual skill to unskilled, or nonproduction
to production classification).?

The JIP database provides the employment share of seven skill groups by industry
from the manufacturing, services, and primary sectors; sorted out in a decreasing skill
order these are: (1) professionals and technical workers, (2) managers and officials, (3)
clerical and related workers, (4) sales workers, (5) service workers, and (6) production
process workers and laborers. A seventh "residual" category comprises all workers not

6 Notice that these data are expressed as shares

classified in the previous categories.
of employment, not wages, so the interpretation in terms of skill upgrading is not
completely straightforward.”

If we consider the seven different types of labor as the only variable factors in our
implicit cost function then, for our convenience, the wages w; in (2) can be omitted as
regressors in our forthcoming estimation. This can be done under the hypothesis of no
exogenous variation in wages across industries (see Berman et al., 1994; and Head and
Ries, 2002). Unfortunately, the classification of wages according to skill levels was not

available in our dataset. The system of seven share equations can be so represented:

®See, for example, Thangavelu and Chongvilaivan (2011), who, in addition to the first order effects,
go on to study the "second order" or substitution effects of offshoring in Thailand. There, a translog
cost function is explicitly specified as to include materials and both high and low skill labor as variable
factors, with the further objective of assessing the impact of offshoring on the substitution among these
three variable factors.

6These include "protective service workers", "agricultural, forestry and fisheries workers", "workers
in transport and communications occupations", and "workers not classifiable by occupation". This
category will be dropped from the estimation below.

7Skill upgrading can be understood as a change in relative wages reflecting a change in productivity
levels. Our dependent variable, however, is relative employment and, in addition to that, we have
several skill levels which make it even more difficult to discern how the groups benefit (or not) at
the expense of others. I will henceforth avoid this terminology just to focus on whether offshoring is
beneficial for each particular occupation, all other things the same.
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where the employment share of each skill level (1 to 7) for industry ¢ at time ¢ is
dependent on the offshoring measures, OSS and OSM, value added Y, and capital
intensity % Additionally, time and industry dummies p, and v; capture persistent
differences over time and across industries,® and errors e are normally distributed and
with constant variance.

We can arbitrarily drop one of the share equations since they must necessarily add
up to one-this is the seventh category as defined above. Given that the independent
variables are identical for all equations, and given the lack of cross-equation constraints
in (3), single-equation and system estimations yield equivalent outcomes. Accordingly,
I will estimate six share equations separately, and not jointly.

In order to disentangle the effects of both services and materials offshoring on em-
ployment, it is also interesting to look at the estimations by economic sector and inter-
pret the results in this light. For us, this will mean the manufacturing, services, and
primary sectors broadly defined (see Appendix A). As a final note, the estimation of
the share equations in (3) entails potential endogeneity problems mainly due to the

offshoring variables.

4 Empirical analysis

4.1 Data

I now proceed to gauge the employment effects of offshoring relying on panel data
analysis, but first, a short comment on the data is in order. The database was filtered
as to be left only with those industries where their labor shares delivered a sensible
outcome (e.g. they were less than 1). As a result, I am left with 83 industries out of
a total of 108. Table 2 below provides the summary statistics of the main variables by
economic sector.

From there it can be clearly seen that production workers (S5s) form a vast majority

8In particular, the time effects are meant to capture year-to-year changes in the wages faced by
industries. Head and Ries (2002) suggest this interpretation for firm level data in Japan, assuming too
that there is no exogenous variation in wages across industries.

10



in the manufacturing sector (66% on average for the industry), whereas professional plus
technical (S7) and clerical (S3) stand out in the services sector (at around 25% each).
Given the miscellaneous nature of the primary sector, the two most important categories
there are clerical and production (both above 20%). Besides, manufacturing industries,
when compared to services industries: (i) have a larger propensity to offshore materials
and a smaller propensity to offshore services; (ii) display a much higher dispersion in
the intensity of materials offshoring and a far smaller dispersion of services; (iii) are
traditionally more productive; and (iv) exhibit smaller average wages.

Before getting down to discussing the results, some general remarks on the esti-
mation methodology need be made. In a panel estimation framework, heterogeneity
bias usually implies the inclusion of either fixed or random effects which can capture
the differences among cross-sections better than a pooled estimation. Moreover, in our
case it also becomes important to address the potential endogeneity of offshoring, since
it might not be random which industries engage more in this practice. If the same
industries engage in offshoring all over the sample, then industry fixed effects can do
the job. But in reality this is hardly the case and, on top of that, the endogeneity of
offshoring can be further magnified by the presence of measurement errors. To solve
for this I instrument services and materials offshoring by the investment in information

technology used to produce software and hardware, respectively.’

4.2 Employment effects

Our variables of interest are 0SS and OSM in (3), and since these are not transformed
into logarithms they ought to be read as semi-elasticities. Remember too that they
should not necessarily be interpreted as a source of skill upgrading due to the structure
of our data. Instead, we will only be able to identify which occupations benefit from
(or are harmed by) offshoring and in what sector.

Tables 3 and 4 below show the share equations estimated by panel least squares
and panel two-stage least squares for the six occupations listed above. Keep in mind
that the potential endogeneity of the offshoring variables should make us lean more
towards the 2SLS results in Table 4. To check for the validity of the instruments sets
and of the overidentifying restrictions I rely on the conventional Sargan test. Under
the null hypothesis that the overidentifying restrictions are valid, the Sargan statistic
is distributed as a X%k‘—p) where k is the number of instruments and p the number
of estimated coefficients. Not rejecting the test is indicative of the exogeneity of the
instruments used, something we can confirm for all the share equations in Table 4 (the

p-value is, in all cases, greater than 0.10).

9In addition, the current and past values of the value added variable perform as additional instru-
ments of the quasi-fixed capital (another potentially endogenous variable) and the offshoring indices.
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Table 2: Summary statistics, 1980-2005

Variable Observations Mean Max. Min. Std. dv.
Manufacturing: 48 industries
SKill S;: professional & tech. 1,248 0.06 0.21 0.00 0.04
shares S»: managers 1,248 0.04 0.08 0.02 0.01
S3: clerical 1,248 0.16 0.27 0.08 0.04
Sy sales 1,248 0.05 0.15 0.01 0.03
Ss: services 1,248 0.00 0.01 0.00 0.00
Se: production 1,248 0.66 0.81 0.39 0.08
Offshoring 0SS (%) 1,248 2.08 4.28 0.88 0.52
indices OSM (%) 1,248 9.85 114.13 0.78 16.15
Productivity g.r. 7 (%)* 1,248 0.74 34.42 -25.35 4.89
Inputs and L (workers) 1,248 254,429 1,051,690 3,974 212,068
Output K (real, million yen) 1248 3501545 22,128,066 239404 3200528
Y (real, million yen)t 1248 1632974 8,285,190 34,134 1221315
Wages w (avg., real, million yen) 1,248 4.89 34.84 0.33 313
Services: 27 industries
Kill Sa1: professional & tech. 702 0.25 0.74 0.00 0.27
shares S2: managers 702 0.04 0.14 0.00 0.03
Ss: clerical 702 0.26 0.66 0.03 0.14
S4: sales 702 0.13 0.66 0.00 0.17
Ss: services 702 0.13 0.87 0.00 0.22
Se: production 702 0.12 0.76 0.00 0.15
Offshoring 0SS (%) 702 2.32 25.12 0.54 222
indices OSM (%) 702 5.38 18.44 0.63 2.79
Productivity g.r. 7 (%)* 702 -0.01 29.33 -36.42 5.85
Inputs and L (workers) 702 1,197,027 7,285,919 35,755 1,505,973
Output K (real, million yen) 702 15287,871 123,000,000 60968 22,809,850
Y (real, million yen)+ 702 7097333 38,767,333 220638 7541274
Wages w (avg., real, million yen) 702 5.63 21.28 0.4 3.86
Primary sector plus energy: 8 industries
il S1: professional & tech. 208 0.07 0.18 0.00 0.07
shares S»: managers 208 0.03 0.08 0.00 0.02
Sa3: clerical 208 0.26 0.45 0.00 0.18
Sy sales 208 0.02 0.18 0.00 0.04
Ss: services 208 0.00 0.01 0.00 0.00
Se: production 208 0.24 0.55 0.00 0.18
Offshoring 0SS (%) 208 191 3.38 0.70 054
indices OSM (%) 208 6.15 1535 144 2.65
Productivity g.r. 7 (%)* 208 0.00 0.17 -0.16 0.05
Inputs and L (workers) 208 186,660 1,061,700 1,767 204,673
Output K (real, million yen) 208 14923080 87059609 1,624,774 21,390,066
Y (real, million yen)t 208 1588934 7,769,604 91981 1,817,250
Wages w (avg., real, million yen) 208 5.05 14.93 0.63 3.00

*: TFP as calculated by Fukao et al. (2007) using the JIP database (2006).

f. gross value-added (factor prices). Note: [, Y and w were deflated using the GDP deflator.
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Due to the heterogeneity of the results and in order to facilitate the comparison
between the two estimation methods, I compile the information of Tables 3 and 4 in a
supplementary table. Table 5 below only displays the signs of the offshoring coefficients

that are drawn from the previous two tables.

Table 5: Employment effects of offshoring

S1 S, Sg Sy SS SG
LS 29S LS 29SS LS 29SS LS 29SS LS 29SS LS 29SS

Manufacturing sector
0SS + + - + 0 - + + 0 - 0 -
OosM + - 0 - 0 0 + 0 0 + 0 +

Services sector
0SS 0 0 0 0 0 0 + 0 0 0 0 0
OosM - - 0 0 + 0 0 - + 0 0 +

Primary plus energy

0SS + + - 0 + + - - - - 0 0
OosMm 0 - - 0 0 0 0 0 0 0 + +
Note: "4+"" -" and "0" stand for positive, negative, and non-significant effects.

Such heterogeneity in the estimations should not be surprising since both types of
offshoring are intrinsically very different and entail different processes among the sectors
of the economy. The dissimilarities can go from radically different managerial strategies
to diverse business relations with providers or local partners, as well as a rather disparate
perception on the degree of customer satisfaction. Moreover, it should be stressed
that services offshoring very often concerns more dynamic activities involving more
highly trained workers. It is then to expect that all these factors should have different
employment effects across the different sectors.

Positive and significant effects from services offshoring are seemingly more common
in those employment shares corresponding to highly skilled workers. For instance, for
Si, S (only for 2SLS), and 54 in the manufacturing sector; for Sy (only LS) in the
services sector; and S; and S3 in the primary sector. Especially large are the 5
coefficients for the 2SLS estimation. On the other hand, and with some exceptions (Ss
and S, in some specifications), negative and significant effects from services offshoring
are more present at the lower end of the skill spectrum—S5 and Sg; especially important
is the coefficient of the latter under 2SLS. Materials offshoring, contrariwise, seems
to be more friendly towards low skill workers. Positive and significant coefficients are
mostly found for categories S5 and Sg in all sectors.

But what is the argument behind an increase of the employment share of certain

skill group once offshoring has taken place? It could be argued that relocating activities
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abroad might turn into positive employment effects domestically by way of complement-
ing and expanding other activities already undertaken at home. In particular for Japan,
Ando and Kimura (2007) suggest that, as a result of offshoring, domestic employment
can be expanded since these operations are usually ‘complementary to the rest of the
value added chain’. Not surprisingly, the positive effects are usually associated with
those occupations more closely related to the type of offshoring involved (e.g. services
with S;, or materials with Sg).

A skill-biased interpretation of the employment effects of offshoring would conceive
the offshoring of services as creating more opportunities among those high-skill occupa-
tions which can more easily adapt to the new technologies. Similarly, it would visualize
materials offshoring as being more prone to increasing the opportunities of those occu-
pations traditionally involved with production. In effect, what lies at the bottom from
this perspective is none other than the exploitation of comparative advantages and the
ensuing increase of productivity levels. For Japan, this has been studied by Hijzen et
al. (2006, 2010).1°

Related to the productivity story we can also identify a sector-biased exposition
which becomes clear from a glance at Table 5. Seemingly, the services sector (also,
the less productive among the three in the past years) is the less affected by services
offshoring practices in terms of changes in the employment shares across occupations.
This is important since services offshoring is called to be the next generation offshoring,
mainly revolving around the Internet and the new technologies. The manufacturing
sector, on the contrary (being the more productive for much of the past three decades),
displays several effects in both directions.!!

We should finally comment on the employment effects of value added and capital
intensity, as summarized in Table 6. According to Head and Ries (2002), "a negative
scale effect is consistent with the knowledge capital hypothesis that firms need not
increase skill-intensive knowledge capital as output increases". It should be noted that
these authors stick to the usual skilled (nonproduction) to unskilled (production) labor
ratio and employ firm level data. Given our breakdown by occupations, the knowledge
capital hypothesis seems to hold for S; in all three sectors and S5 in the services and

primary sectors.'? On the other hand, greater value added output clearly contributes to

10We should point out that our setting does not allow for spillover effects between industries or
sectors. For an analysis from a general equilibrium perspective see Egger and Egger (2005), who
explicitly account for spillovers, and Mitra and Ranjan (2007), who develop a theoretical model to
study the impact of offshoring on sectoral and economywide rates of unemployment.

' Productivity and offshoring are certainly related but not the subject of the present paper. However,
I could not avoid commenting on the fact that, at least for Japan, there is a strong relationship sector
wise.

2Notice that this makes a lot of sense for manager workers (Ss), clearly identified with highly skilled
labor, as their number need not increase as output increases. Also notice the negative scale effect for
Se in some specifications (especially in the primary sector) which cannot be understood as siding with
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the increase of the Si, Sy, and Sy shares in the three sectors. On this, Slaughter (2000)

finds

a positive scale effect on skilled (nonproduction) labor for US manufacturing

industry data.

Table 6: Employment effects of scale and capital intensity

S1 S, 83 Sy SS SG
LS 29S LS 29SS LS 29SS LS 29SS LS 29SS LS 23S

Manufacturing sector

Y + + 0 - + + + 0 + + - 0
KIY 0 0 0 0 + + + 0 + + - 0
Services sector

Y 0 + - - - - + + + 0 0 -
KIY - + - - - - + + + - - -
Primary plus energy

Y + 0 - - - - + + 0 + - -
K/IY + 0 - - 0 0 + 0 - + 0 -
Note: "+"," -" and "0" stand for positive, negative, and non-significant effects.

Our estimates also suggest that capital intensity favors some occupations in the

manufacturing sector. Greater capital investment contributes to the increase of the

Ss, Sy, and Sy shares. Slaughter (2000) also discovers complementary effects for skilled

labor in the US manufacturing sector. In the services sector, in turn, it usually performs

as a substitute for most occupations (not for S;) while yielding ambivalent evidence in

the primary sector.

The main message of Tables 3-6 can be thus summarized:

Services offshoring tends to benefit highly skilled occupations more, especially
those taking place within the traditionally high productivity manufacturing sec-

tor.

Materials offshoring tends to benefit production workers and laborers in all three

sectors.

The knowledge capital hypothesis (negative scale effect) seems to hold for man-

agers (S2) and clerical (S3) workers (the latter not for manufacturing).

Capital is clearly complementary to clerical (S3), sales (S4), and services (S5)
workers in the manufacturing sector, while substitute for most occupations in the

services sector.

the knowledge capital hypothesis because of the low-skill nature of the labor involved. Instead, we
hypothesize that this has more to do with some form of skill upgrading taking place as industries
increase production.

17



5 Conclusions

Usual fears around offshoring entail, above all, the loss of domestic jobs that are now
being imported in greater numbers. It is true that as even more services become tradable
(especially with the exponential growth of communications and the Internet), more jobs
will be at risk of being moved abroad. But this argument loses sight of the other side
of the story, namely, that new jobs might be created locally due to a complementary
effect with the relocated activities. This synergy, it might be argued, can eventually
improve the productivity levels of domestic industries.

The results of the econometric analysis presented here suggest a positive employment
effect of services offshoring on the occupational share of highly skilled workers, especially
within the manufacturing and primary sectors. Particularly large is the effect of the
share of professional and technical workers (S;). On the other end of the skill scale,
positive and large effects from materials offshoring are observed on production workers
and laborers (Sg). These results point into the direction of complementarities among
the activities involved which lead to productivity increases due to the exploitation of
particular labor skill comparative advantages.

One might still wonder why services offshoring has remained barely unchanged for
most of the sample period in spite of its potential regarding skill upgrading. One possible
explanation lies in the fact that the manufacturing sector, with its primary focus on
materials offshoring and production workers, has been traditionally more productive
and has been naturally exposed to innovations more frequently. As seen for the past
two decades in Japan, it is the manufacturing sector which has been taking the burden
of the crisis on its shoulders. Maybe it is about time for Japanese entrepreneurs to shift
the focus and exploit the benefits of services offshoring more optimistically. We have
seen in this paper how offshoring might be employment-friendly for some occupations
and sectors and how this innovative practice might hold the key as regards productivity

improvement, something Japan is certainly in need of.

References

Amiti, M. and S-J. Wei, 2005, Fear of service outsourcing: Is it justified?, Economic
Policy, 20 (42), 308-347.

Amiti, M. and S-J. Wei, 2009. Service offshoring and productivity: Evidence from the
US, The World Economy, 32, 203-220.

Ando, M. and F. Kimura, 2007, Can offshoring create domestic jobs? Evidence from
Japanese data, CEPR Policy Insight 16.

Balassa, B., and M. Noland, 1988, Japan in the World Economy, Institute for International

18



Economics: Washington.

Belderbos, R., and J. Zou, 2006, Foreign Investment, Divestment and Relocation by
Japanese Electronics Firms in East Asia, Asian Economic Journal, 20 (1), 1-27.

Berman, E., J. Bound and Z. Griliches, 1994, Changes in the Demand for Skilled La-
bor within U.S. Manufacturing: Evidence from the Annual Survey of Manufacturers, The
Quarterly Journal Economics, 109 (2), 367-397.

Blinder, A., 2006, Offshoring: the next industrial revolution? Foreign Affairs, 85 (2),
113-128.

Egger, H. and P. Egger, 2005, Labor market effects of outsourcing under industrial inter-
dependence, International Review of Economics and Finance, 14 (3), 349-363.

Feenstra, R. and G. Hanson, 1996, Globalization, outsourcing, and wage inequality, The
American Economic Review, 86 (2), 240-245.

Fukao, K., Hamagata, S., Inui, T., Ito, K., Kwon, H., Makino, T., Miyagawa, T., Nakan-
ishi, Y. and J. Tokui, 2007, Estimation Procedures and TFP Analysis of the JIP Database
2006, RIETI Discussion Paper 07-E-003.

Head, K. and J. Ries, 2002, Offshore production and skill upgrading by Japanese manu-
facturing firms, Journal of International Economics, 58 (1), 81-105.

Hijzen, A., Tomohiko, I. and Y. Todo, 2006, Does Offshoring Pay? Firm-Level Evidence
from Japan, RIETI Discussion Paper 07-E-005.

Hijzen, A., Tomohiko, I. and Y. Todo, 2010, Does Offshoring Pay? Firm-Level Evidence
from Japan, Economic Inquiry, 48 (4), 880-895.

Hummels, D., Ishii, J. and K-M. Yi, 2001, The Nature and Growth of Vertical Specializa-
tion in World Trade, Journal of International Economics 54 (1), 75-96.

Ito, B., Tomiura, E. and R. Wakasugi, 2007, Dissecting Offshore Outsourcing and R&D:
A Survey of Japanese Manufacturing Firms, RIETI Discussion Paper 07-E-060.

JIP Database, 2006, 2008. RIETI, Hitotsubashi University, and ESRI, Japan.

Mitra, D., and P. Ranjan, 2007, Offshoring and Unemployment, IZA Discussion Paper
2805.

OECD Input-Output Database, 2009.

Slaughter, M., 2000, Production transfer within multinational enterprises and American
wages, Journal of International Economics 50 (2), 449-472.

Strauss-Kahn, V., 2004, The role of globalization in the within-industry shift away from
unskilled workers in France, in: R. Baldwin and A. Winters, eds., Challenges to Globalization,
University of Chicago Press: Chicago.

Takeuchi, K., 1991, Does Japanese Foreign Direct Investment Promote Japanese Imports
Of Manufactures From Developing Economies? Asian Economic Journal, 5 (1), 19-39.

Thangavelu, S. and A. Chongvilaivan, 2011, The impact of material and service outsourc-
ing on employment in Thailand’s manufacturing industries, Applied Economics, 43 (27),
3931-3944.

Tomiura, E., 2005, Foreign outsourcing and firm-level characteristics: Evidence from
Japanese manufacturers, Journal of the Japanese and International Economies, 19 (2), 255-
271.

19



A The JIP database

The JIP database (2006, 2008) provides a comprehensive source for a wide set of vari-
ables through a relatively long time period and for the whole Japanese economy. It com-
prises annual data for the period 1970-2005 and for a total of 108 activities from both
the manufacturing and services sectors (see Table A). Strictly speaking, this classifica-
tion does not correspond exactly to the industry classification usually found elsewhere
(e.g. ISIC, rev. 3, or the EU KLEMS project), yet stands as a faithful approximation
(see Fukao et al., 2007). The database includes 54 manufacturing activities, 42 services

activities, and 12 activities from the primary sector plus energy.

Table A: The JIP database, economic branches of activity

JIPcode  Manufacturing JIPcode  Services JIPcode  Other

008 Livestock products 067 Wholesale 001 Rice, wheat production*
009 Seafood products 068 Retail 002 Miscellaneous crop farming*
010 Flour and grain mill products 069 Finance 003 Livestock and sericulture farming
011 Miscellaneous foods 070 Insurance 004 Agricultural services*
012 Animal foods & fertilizers* 071 Real estate 005 Forestry

013 Beverages 072 Housing* 006 Fisheries

014 Tobacco 073 Railway* 007 Mining

015 Textile products* 074 Road transportation 062 Electricity

016 Lumber and wood products 075 Water transportation* 063 Gas, heat supply
017 Furniture and fixtures 076 Air transportation 064 Waterworks
018 Pulp, paper, and other paper 077 Other transportation* 065 Water supply for industrial use
019 Paper products 078 Telegraph and telephone 066 Waste disposal*
020 Printing, and plate making 079 Mail*

021 Leather and leather products* 080 Education (private and non-p)

022 Rubber products 081 Research (private)*

023 Chemical fertilizers 082 Medical (private)

024 Basic inorganic chemicals 083 Hygiene (private and non-p)*

025 Basic organic chemicals 084 Other public services*

026 Organic chemicals 085 Advertising

027 Chemical fibers 086 Rental of office equipment

028 Miscellaneous chemical pdts. 087 Automobile maintenance

029 Pharmaceutical products 088 Other services for businesses

030 Petroleum products 089 Entertai nment

031 Coal products 090 Broadcasting

032 Glass and its products 091 Information and Internet ss.

033 Cement and its products 092 Publishing

034 Pottery 093 Video and sound*

035 Miscellaneous ceramic 094 Eating and drinking places

036 Pig iron and crude steel 095 Accommodation*

037 Miscellaneous iron and steel 096 Laundry, beauty services

038 Smelting non-ferrous metals 097 Other services for individual s*

039 Non-ferrous metal products 098 Education (public)*

040 Metal products 099 Research (public)

041 Miscellaneous metal products 100 Medical (public)*

042 Genera industry machinery 101 Hygiene (public)

043 Specia industry machinery 102 Ss. ins. & ss. welfare (public)

044 Miscellaneous machinery 103 Public administration

045 Office and industry machines 104 Medical (non-profit)

046 Electrical and ind. apparatus 105 Ss. Ins. & ss. welfare (non-p)

047 Household electric appliances 106 Research (non-profit)*

048 Electronics, computer egpmnt.* 107 Other (non-profit)

049 Communication equipment 108 Activities not classified*

050 Measuring instruments

051 Semiconductor and circuits

052 Electronic parts

053 Miscellaneous machinery

054 Motor vehicles

055 Motor vehicle parts

056 Other transportation egpmnt.

057 Precision machinery egpmnt.

058 Plastic products

059 Miscellaneous industries

060 Construction*

061 Civil engineering*

*: Industries not included in the estimations.
Source: JIP database (2006, 2008). RIETI, Hitotsubashi University, and ESRI, Japan.
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B How good are the offshoring measures?

To answer this question I carry out a decomposition analysis over time (1980-2005) in
a rather conventional way. The analysis involves following the ‘within’ and ‘between’
exercise to account for variations of, respectively, the industries’ offshoring intensity and
their shares in total production (see Hummels et al., 2001; and Strauss-Kahn, 2004).
Decomposing the variance turns out helpful in isolating the changes in the offshoring
intensities within industries from the changes in the production shares between them.
Thus, it is easy to see what proportion of the change in the index is due to either a
change in real offshoring or a change in the industries’ relative weights. The index might
as well be picking up structural influences that have nothing to do with offshoring.

Therefore, to see to what extent the index describes the phenomenon accurately, I
move on to extract the sources of growth using the following expression:

AGH0 _ NS 0,6, = SI0AG + Y 0A0 5 @ = 08S,08M

where the change in the offshoring index at the country level (®) is decomposed,
throughout industries (i), into the change in the offshoring intensity (the within term)
and the change in the share of total production (the between term). The former fixes
the structural component of industries, also the share of industry output to total output
(0), to focus on the change in the offshoring intensity (J). The latter, contrariwise, fixes
the offshoring component, thus capturing the contribution of the structural component
to the change in the index. A bar over the variables defines the mean for the period
under study.

Table B breaks down the sources of growth for the index during the whole sample
and in two subsamples (1980-1990 and 1990-2005).

Table B: Sources of growth of the offshoring index

Within Between Total (w+b) Within/Total
OSss
1980-1990 1.37 0.01 1.38 99.0%
1990-2005 -0.51 -0.06 -0.57 90.2%
1980-2005 0.84 -0.03 0.81 103.5%
OSM

1980-1990 2.53 0.01 2.54 99.5%
1990-2005 5.25 -0.07 5.19 101.3%
1980-2005 7.79 -0.07 7.73 100.9%

Note: numbers were rounded.

With the exception of the last column, all numbers are the increases and drops in
the indices, in percentage points, that could be derived from Table 1. The column
labeled ‘within’captures the change in the index that is due to changes in the offshoring
intensities of industries alone, while the column labeled ‘between’seizes the change in the
index that corresponds to a change in the production shares. The contributions of each
component are summed up under ‘total’, and refer to the total change, in percentage
points, in the indices shown before. For instance, during 1980-1990, the increase in the
0SS index for the whole economy was 1.38 percentage points (see Table 1), of which
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1.37 correspond to a change in the offshoring intensity and 0.01 to a change in the
structural component. Lastly, the ‘within/total’column focuses on the proportion of
the change in the index that is exclusively explained by a change in offshoring intensity.

In general, we can see that the changes in the offshoring intensity across all branches
of activities account for most of the growth in overall offshoring, as shown in Table 1.
The structural components have hardly any incidence on the indices, especially prior
to the ‘lost decade’. After 1990 the ratios in the last column behave less consistently
and deviate a bit from the 100 percent benchmark. Naturally, we should expect the
economic turmoil in the 1990s to produce some changes in the sector composition of
the Japanese economy. Coincidentally, it is argued that the three-sector hypothesis
has taken longer to manifest in Japan (see Balassa and Noland, 1988). Whereas for
other developed economies the shift from the secondary (manufacturing) to the tertiary
(services) sector has long taken place, for Japan it seemingly started out during the
1990s.
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