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Merchandise trade dominates international trad#y about 70-80% of all cross-
border transactions involving goods trade. Yetises dominate the domestic
economic landscape in most middle- and high-incenmomies. At the same time,
there is a growing realization that official tradi#ta may actually underplay the role
of services in trade, as they reflect neither the af services as inputs for
manufactured goods destined for export marketstheimportance of services sold
through local affiliates of multinationals. (Seedkman, 2006; Hoekman and Prima
Braga, 1997.) In this paper we examine the rolgeo¥ices as inputs in manufactured
exports, with a particular focus on indirect expast services, and also on the related
interaction between service sector openness aneldiee performance of different
sectors in the overall pattern of manufacturinggremance. A related strand of the
literature focuses not so much on production pasténked to intermediate services
trade and FDI, but on the corresponding shift ipplEyment patterns and productivity
that follows from trends in FDI and offshoring. @festra and Hanson 1999, 2003;
Bloningen 2005.)

In this paper we provide cross-country and panskbtavidence to complement
the case-study approach of the recent literatundewvorking with data that reflects
the sweep of the information technology revolut@noss the service industries in the
1990s. We work with a mix of panel data on goaut$ services trade for the 30
OECD Members for 1994-2004, combined with sociabaats data (i.e. data on
intermediate linkages) for 78 countries inclusiv@ar OECD sample and
benchmarked to the year 2001. With increasingppita income, we find an
increasing demand for producer services as inputsainufacturing production,
especially so for the narrowly defined categorpusiness services. We also find

strong direct and indirect multiplier effects faoducer services, again positively



related to income levels. Having quantified the am@nce of services as upstream
inputs in manufacturing production, we next turriite interaction of trade in both
goods and services on the economy. On the onewambserve strong indirect
exports of producer services embodied as inputsanufacturing. This is true across
our sample of 78 low-, middle- and high-income daes. The relative importance
of services in the total activity content of exgag also significantly correlated with
income levels. With increasing per capita incohedervice intensity of exports
increases — especially so for business servicesh®ather hand, from panel
regressions, we also find significant and strongjtpe effects from increased
business service openness (implying greater tradd-BI flows) on industries like
machinery, motor vehicles, chemicals and electjig@ment. Conversely, we find
evidence of negative general equilibrium effectsskctors that are less service
intensive. This set of results on services and ga@tle linkages supports the notion
that off-shoring of business services does actymtiynote the competitiveness of the
most skill and technology intensive industriesha OECD countries, with an impact
similar to that of biased technical change. Fipalle find evidence that the
importance of services as inputs in the post-irrdighigh income OECD)
economies has increased substantially, with théhdeantermediate linkages in
modern service-based economies being greater thiha atart of the 1990s.

We proceed as follows. In Section 1 we provida@tsoverview of the current
literature, placing the present exercise in contexection 2 we then provide an
overview of production and trade patterns, inclgdime development of stylized
facts. In Section 3 we then turn to panel regoessto examine trade-based linkages.

We offer a brief summary and concluding remarkSegction 4.



1. Background

Explanations for the now dominant role of servigesiodern economies, relative
both to low-income countries and to historic patsewithin OECD countries
themselves, have generally emphasized demandasitte$. Clark (1940) was the
first to note a rising share of services associati#éil economic growth and attributed
this to demand side factors, while later Bauma@lle{1985) related the pattern of
rising final or consumer service prices to relafiveductivity differentials and to a
predicted stagnation of overall productivity growtin general, this literature stressed
final demand services and non-homothetic demarldeadriving force in service
sector growth. The message of Baumol, in particwas that services would grow
to be an ever-increasing drag on productivity ghointthe OECD. Yet there have
also been important post-War changes linked tonmédiate or producer services.
Working with national accounts data that largelg-gate the information technology
revolution of the 1990s, Park (1989), Park and Gi@89), and Uno (1989) have all
confirmed the post-War rise in the importance afdocer service inputs into
manufacturing along the lines stressed by Katou@ii0) and Francois (1990a). In
contrast to the Baumol disease characterized yjugtivity slow-down, producer-
service centered research points instead to seseer expansion linked to overall
productivity growth rather than stagnation. (Semn€ois 1990a; Hoekman 2006.)
Even before the full impact of the information teology revolution was felt,
Bhagwati (1984) pointed out that the disintegrabéproduction (a process he called
“splintering”) combined with increased trade invgees was likely to lead in the
future to what the recent empirical literature nmalis offshoring. This has been
confirmed by subsequent experience and the findhgjse services offshoring

literature. Recent literature along these linetuides Amiti and Wei (2005), Feenstra



and Hanson (1996, 1999), Francois, Grier, and Mg|2004), Javorcik (2004),

Markusen (2005), Markusen and Venables (1997) Yaaaple (2006).

2. Data

We work here with data covering trade in goods setgtices, and also data on
intermediate linkages between goods sectors anttesrsectors from national
accounts data for 78 countries. This requires ¢oimdp data from a number of
different sources. Our sectoring scheme is uliyad compromise, limited by the
structure of our national accounts data, and ajsibd constraints imposed by the
breakdown of available service trade data. We eyn@lconcordance so that services
and goods trade data are defined at the samedeaglregation for which we also
have corresponding data on intermediate use by faetawing and service industries
(upstream and downstream linkages). We defindasic data sources here, as well
as some indexes derived from these data that atkinghe sections that follot.

We have a panel of trade data spanning from 1994-&6r the 30 OECD
Members, and a broader cross-section of socialuaticy data for 78 countries for
the mid-point of the panel, year 2001. Data owises trade come from the OECD
supplemented with published IMF balance of paymstasstics. These data are
based on balance of payment statistics and comespainly to what is known as
GATS mode 1 — cross border trade - and mode 2 -ememt of consumers. Data are
usually reported for total services trade flowsadnilateral basis or for trade flows to
the world broken down by sectors. EUROSTAT providata on services trade flows

on a dual breakdown, by partners and sectors aame time for a limited number of

! The data, including the direct and indirect linkandexes, are available on request.



countries? For our purposes, the sector breakdown is sufficie these data,
information on detailed services trade by secttimged to OECD Members. This
gives us a range of national per-capita incomesrspg from Mexico to Switzerland,
but leaves out the lower income countries. As sutiie we will be working with
national accounts data for countries covering tilednge of low-, middle-, and
high-income countries (basically from Malawi to &eirland) in discussion of the
2001 cross-section, our panel analysis of trade wdk by necessity be limited to the
Mexico-to-Switzerland sub-sample of countries. @otrade comes from the United
Nations’ COMTRADE database on commodity trade, aggted to the sectors in our
national accounts data (see below). Data on thenad structure of production come
from a set of input-output tables, organized infthren of social accounting matrices,
for 78 countries for the year 2001. Of the 29 se¢tb5 are manufacturing sectors and
10 are service sectors (see Table Al in the appeiie focus in particular on
producer services, which are defined as the fohgwcommunication services,
financial services, insurance services, businessces and transportation services.
We have organized our data as social accountingaestSAMs), meaning
that we have a single entry bookkeeping representat national income and
receipts by sector and final consumers. Indexmegcolumn by and the row by,
elementS; represents the expenditures from segtwr inputs from sectar(in the
case of intermediate demand), or else it represe@isconsumption or external trade
(imports and exports). (Reinert and Roland-Ho®87; Bloningen et al 1997). We

also make use of a number of indexes derived fronB&Ms. To examine

2 Eurostat covers 31 reporting countries — the EpI25 Bulgaria, Japan, Norway,
Romania, Turkey and the USA — and 64 partner castiver a total period of 10 to
at most 20 years (1985-2004). Bilateral servicagdrflows are classified into 11
economic activities according to the BOP Manualassification.

% For a discussion of source data see Dimaranati¢foming).



production linkages, we begin by denoting a cousitnyx n social accounting matrix
by S and a column unit n-vector ®(wheren is the number of elements in the
column and row indexes.). Therr €S is the column-sum vectors 8f If a” over a
vector is used to denote the corresponding n-dimarakdiagonal matrix, then

1) A=s6"

Where A represents the column-sum normalized SAMnce, whileS; is the actual
expenditure received by sectdrom sectoyj, an elemen#, is the proportion of
sector j's expenditure received by sector i. Wiogkivith the column-normalizedl

matrix, we examine correlations between cross-e¢gydr capita income levels and

the basic density of the intermediate use mataxntally, we define the linkage

index D as:
22 A
D — i
@) 22A
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where A is the set of industry accounts andis the set of industry plus value-added
accounts. The index D measures the relative deofsthe column-normalized
intermediate use matrix. It reflects the impoc@of backward linkages between
sectors, relative to the total level of productamtivity in the economy.

While the elements of th& matrix can be interpreted as direct input
coefficients, we will also be interested in the pbate set of linkages, involving both
direct input demand (like services bought by th@$port equipment sector), and also
indirect linkages (such as the services boughhbysteel sector which then is sold
downstream to the transport equipment sector)e EBanert and Roland-Holst 1994.)
To do this, we divide the accounts of a country's SAM into two groups:

endogenous accounts akdxogenous accounts. Following convention, wengefi



thek exogenous accounts as the government, capitateatdf-world accounts (see
Robinson, 1989). All remaining accounts, includihg consumption account, are
endogenous. Define the submatrixfo€onsisting of the m endogenous accounts as

A ... The multiplier matrix is given by
(3) M:(Im_Amm B

A representative element of the matrix, M., , gives the direct and indirect marginal

ij
effects on sectarincome (demand) caused by an exogenous unit Berneasectof
income (demand). Following Reinert and Roland-Holge take one final step and

use the multiplier matrix to break down total expointo implied total direct and
indirect demand. Defind; as the export final demand for commodityandf as the
column vector of these elements. The coefficigent

4) ¢ = f/fe

gives the share of commodity i in total export dathaand the column vectcp
contains the full set of these coefficients. TWestor represents direct export shares.
To account for intermediate linkages, we also defire column vector

5) =M®

Elementsa, of Q give the weighted average direct and indirectaéfée the value of
activity in sector that follows from increasing export demand by doé#ar, holding

the sector composition of total exports constant.

3. Services in Production

We start with a focus on linkages between senacesmanufacturing. We identify
the following patterns in the data:

» The importance of services in production risehadross-section with the
level of development;



* The density of intermediate linkages (defined bélexhibits an inverted U-
pattern in the cross-section;

» Service linkages to manufacturing have become asingly important in the

1990s;

» The rising importance of service linkages to maatufiang in the 1990s has
shifted the turning point in the overall U-patténrthe density of intermediate
linkages to a higher income level over the 1990s.

Building on patterns identified in this section tmen our attention to the implications
for the interaction between trade in goods andetindgservices in Section 4.

From the earlier literature on the structure ofdarction and demand across
countries (Park 1989, Francois and Reinert 1996)expect to see a rising demand
for producer services for countries at higher lswed#leconomic development. At the
same time, from the corresponding literature oalfdemand (Hunter and Markusen
1988, Bhagwati 1984, Panagariya 1988) we also éxpslift toward final service
production driven by final demand factors. In eoyphent and output terms, what
results is a U-pattern, where the service sectgeireral shows an initial decline
when a country shifts toward a more industrialiggdcture of production, and then
starts to increase its share in the economy agdineacountry moves further towards
a more modern, service-based economy. This ovemtkrn is driven by the
interaction of final and intermediate demand faxtoDur interest in this section is the
intermediate demand factors driving demand for pced services. The role of
services as inputs has important implicationsterghift in the overall complexity of
intermediate linkages between sectors linked tdeel of development. At the
same time, when we compare this pattern to theatitee for earlier periods, it

appears that the complexity of intermediate linlsa@lee overall “roundaboutness of

production”) has grown deeper over the 1990s ferhtigher-income service-based
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economies, a pattern consistent with a generaliggiimportance for services as
inputs.

Figure 1 plots the demand for business serviceagored as the share of
intermediate demands) against per-capita GDP ahpamg power parities in 2001.
In the figure we show the share of services usaadividual manufacturing sectors

(from our use coefficient#y). While no significant relationship (positive nor

negative) between per-capita income and the derimadtal services can be
identified, we do find a positive relationship foost industries when looking at
producer services only. However, the patterns goinard significant differences
across individual manufacturing industries. Whestrreting our attention to business
services only (these are activities such as acoayrtiook-keeping, management
consultancy services, operational leasing, leg&i@es, advertising, etc.) as in
Figure 1 we find a strong positive correlation &irmanufacturing sectors. We test
for the strength of this correlation for differesgtrvice categories with the simple
cross-section OLS model, given in equation 6:

(6) Ajk = aij +/8-I-ij pCGDPk +ﬁ2ij pCGDPk2 + gijk

In equation (6),A;, are the intermediate use shares from the usexwafor each

countryk for use of intermediates of each manufacturingistiy in 2001, while
pcGDPx is per-capita income level, measured at purchgsamigies for each of the 78
countries in our sample (all variables are in log$ke results of these regressions are
reported in Table 1. (In every individual case weide between a linear and a
guadratic specification, depending on which onegjia better fit to the data on the
basis of Chi-squared specification test statistiCaple 1.1 reports the OLS regression
results separately for each manufacturing indussigg producer services as the

dependent variable. What we identify is a significeorrelation between income
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levels and service intensity — U-shaped and stalst significant at the 1%-
confidence level - for the following industriesoft textiles, clothing, leather, paper,
coke, chemicals, and metals. These industries astiyiabor and resource intensive.
With increasing per capita income, the use of ses/as inputs in industrial
production of such more labor intensive industfiest declines and at a more
developed stage rises again. Thus, a significdatioaship between rising per-capita
income and the use of services in manufacturingymrtion emerges clearly at the
industrial sector level.

[Figure 1 here]

Table 1.2. reports the results for business sesvidere, a highly significant
linear relationship fits best in all industriesgicating a strong shift toward business
service inputs in more developed countries. Thdeulines the increasing
outsourcing of such activities to service firmsgaiplintering and outsourcing).
Whether these are sourced locally or imported fatmoad cannot be assessed from
this data, though Francois (1990) and FrancoisReidert (1996) offer evidence that
this involves both off-shoring and a real qualitatshift toward greater service
intensity in the manufacturing sector.

Tables 1.3 — 1.6 give comparable results for gpheducer services, such as
communication services, financial services, insceaservices and transportation
services. The latter activity is usually not coun&s a producer service. However,
the increasing fragmentation of production alsadsiabout a delocalisation of
production units. As a consequence, transportagovices should also play an
increasing role in modern service based economiesfind a U-shaped relationship

between the use of services in production and sthdevelopment in several of the
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sectors, especially so for financial and insurase®ices in the more labor and
resource intensive industries.

[Table 1 here]
We turn next to the overall density of the intermagel use matrix, or what is also
known as the increasing roundaboutness of product8ervices play an important
role here (Francois 1990, Javorcik, Arnold and B@®006), while from earlier
cross-country comparisons of input-output strugRark and Chan 1989, Francois
and Reinert 1996) we know that services exhibiteiemter-industry linkages overall
than manufacturing. What this implies is an oveshlft in the density of the
intermediate use matrix, with an initial rise fréoav to middle income economies (or
from primary to manufacturing) and a subsequenp avith the move to higher
income economies (or from manufacturing to serbigsed).

Figure 2 plots the density index D as defined inagigpn (2) against per-capita
income levels. The non-linear relationship betwsiage of development and the
density of the intermediate use matrix becomesrappaespecially after removing
two outliers, namely Bulgaria (with an apparentmeaigh density at low per-capita
income) and Luxembourg (again with a high denditgraextremely high level of
per-capita income). However, compared to the ewiedéor 1992 with a broadly
comparable set of data presented in Francois am®Rethe peak point with the
highest density has shifted from approximately @@,0SD per-capita income to
20,000 USD per-capita income by 2001 measuredregruprices. This corresponds
to a shift from 16,860 USD to 20,000 USD in 20010J&hd thus means a real
increase in the turning point. It is broadly cetsnt with the perception that the
1990s have seen a growth in the importance of&s\as inputs, driven in part by

information technology. Such a shift offsets thepdin the intensity of linkages in
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the high income, service-based economies thatwsli® shift from manufacturing to
services.

[Figure 2 here]
We next look at the combination of direct and iadireffects for services generated
by additional output demand in manufacturing sexcthor a first step, we simply group
the multipliersw from equation (5) by three types of manufactusegtors, as shown
in Figure 3, and report them for five income gro(gee Table Al in the appendix for
the grouping of industries and countries). Theesagparent differences between the
effects generated by more skill and technologynisitee industries as opposed to
more labor and resource intensive industries. @herlintensive industries (food,
textiles, clothing, leather and other transportigepent) involve lower multiplier
effects in higher income countries. Further, mlikipeffects are decreasing with
rising per-capita income in most service categaajet from business services,
housing and recreational services in these indiss{tower panel of Figure 3). In
contrast, multiplier effects within service sectgrew stronger with increasing
activity in technology intensive industries in madvanced countries (upper panel of
Figure 3). This rise is especially pronounced fasibess services. This again
underlines the increasing importance of intermediakages through a higher degree
of outsourcing of business service inputs and meeesof overall service inputs in the
high-income countries.

The ranking of service activities with the greatesal linkage multiplierso
from manufacturing demand differ between resountenisive, labor-intensive and
technology intensive industries. While trade arghneis the sector receiving the
strongest effects from increased production imnalstries, the magnitude of the

multiplier effect is highest in labor intensive uxdries. The multiplier coefficient for
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this service activity declines in the skill andHiaology intensity of the manufacturing
sector, leading to the consequent output effecesfiither observe a decline in
multiplier coefficients for transportation servioggh increasing skill and technology
intensity in manufacturing. On the other hand, bess services coefficients are
stronger the more sophisticated the manufactundgstry. All this suggests an
increasing importance of business service acts/aieng with economic development
and the according structural shift towards moré akid technology intensive
production.

[Figure 3 here]
As a next step we report OLS estimates for thezetglfacts highlighted in Figure 3.
The regression equation is defined by equation (7):
(7) My, = a; + BL; pcGDPR, + 82, pcGDR/ + &,
Where M are the direct and indirect effects — as definegjmation (3) -- generated

in the respective service categols a result of an additional unit of output infeac
individual manufacturing industiy(i.e. the multiplier effect of manufacturing ireth
service sector). Again, regressions are run seggrair each industry in a cross-
section over all 78 countries using a quadraticiipgation only when appropriate.
The coefficients reported in Tables 2.1 — 2.5 #astieities of the multiplieM with
respect to per-capita income levels. Here we Iddkeeffects generated in individual
service categories separately. For business ssrwiaefind a significant positive
correlation of the direct and indirect effects gaed by additional output in
manufacturing and the stage of development. THigshtoue for all industries (see
Table 2.1). In contrast to this clear result fosibess services, there are fewer clear
patterns relating to stage of economic developrfwrdther producer relevant

service categories. The negative effect in Tal2d@. leather and clothing reveals
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that these two industries account for lower indiget direct output effects in
communication services in more advanced count@eshe other hand, the
production of machinery, electrical equipment aratanvehicles generates
increasingly strong multiplier effects in commurtioa services in higher income
countries. A similar finding arises for financi@rsices, while here we often find a U-
shaped relationship in less technology intensidestries (Table 2.3). In insurance
services, again the same industries account fovehigiultipliers in the higher income
economies (Table 2.4). We also have a negativanieamrrelation for multipliers in
transportation (Table 2.5). AlImost all manufactgrindustries generate lower
multipliers for transport services in the highezame economies. Only in the
production of electrical equipment and motor vedschnd in the petroleum industry
do we see first an increasing demand for transpontaervices in value terms, which
declines again at high stages of development. frview this is likely to reflect
greater overall efficiency in the transport systerhBigh income countries, rather
than a structural shift in input demand.

[Table 2 here]

3. Services and Trade

From our discussion of intermediate linkages betnsszvices and manufacturing
industries, we should expect trade in services thedjeneral openness of the
producer service sectors, to play a role in thatired efficiency of manufacturing
industries. Indeed, this is a basic point to lkemarom the theoretical literature on
trade in services. (Markusen 1989; Francois 1998b;Marrewijk et al 1997;
Markusen Rutherford and Tarr 2005). In this sextiwe examine the interaction

between the evolution of producer service impanmsthe one hand, and the relative
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success of various industries in overall manufacguexports on the other. Because
our panel data on services trade by sector aréelihto the OECD, we work with our
panel dataset of OECD exports, combined with tdeégct service intensity
coefficientsM derived from our broader sample of social accogntiata. We
identify the following patterns from the data:

* Inthe cross-section, exports become increasinglgtiycer (business) service
intensive (in terms of combined direct and indil@dtages) with a rising
level of development.

* Inthe panel, inward FDI and trade openness irsémeice sector benefits the
export competitiveness of manufacturing sectorh sitonger service
linkages, and hurts those with weaker upstreanatiek to services.

* Inthe panel, increased service sector openneste(and FDI) yields a
general equilibrium shift in value added and emplewt to service-input
intensive manufacturing sectors.

* From the panel, the combination of trade, outpuod, @nployment effects
means that service sector openness has boostedrtipetitiveness of more

technology and skill intensive industry in the OE@Dthe expense of sectors
like textiles and clothing.

3.1 Direct and Indirect Exports
From our development above of stylized facts linteegroduction, we expect greater
service intensity to be linked to level of develggrh At the same time, from basic
trade theory (Feenstra and Hanson 1996, 1999) walsa structure our expectations
about how openness to intermediate services trdtempact on manufacturing.
Indeed this is the guiding paradigm in the empiraggshoring literature. We should
expect those manufacturing sectors that are mogtuper service intensive (i.e. the
higher technology sectors) to systematically berfiefm increased openness, not only

directly, but also indirectly in the competitionttviother sectors in the economy for
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resources. Indeed, in general equilibrium, weegrect more service intensive
sectors to expand, and less service intensiverseict@ontract.

We start here with the service intensity of totgd@ts as measured by the
direct and indirect effects generated by an addtidlollar of exports in various other
sectors of the economy. This involves the te@rendQ as defined in equations (4)
and (5). Figure 4 plots the combined direct amfiréct multipliersw for export
effects for all sectors of the economy (exceptqeat cultural and recreational
services, public services and housing, in whichavgenot interested here). In effect,
this gives a fuller picture of the activity contarftexports than simple export
composition. Especially for the lowest income grailye most important contributor
to exports is the agricultural sector. With rispey-capita income, the sector focus of
exports is oriented increasingly toward industaesh as chemicals, electrical
equipment, machinery and especially business ssvilvithin the services sector,
again the relative importance of activities likede and repair and transportation
services declines with a rising income level.

[Figure 4 here]
Estimated OLS coefficients based on the data inrEig are reported in Table 3,
based on equation (8).
(8) W, = a; + P, pcGDPR, + 2, pcGDPR + &
where «;is the additional activity (direct and indirect)service sectarin countryk
as a result of one unit of additional merchandigeoés of the economy. Here we run
a regression for each service activity over alt@8ntries in the sample. If we relate
the indirect and direct activity composition of exts to per-capita income for our
selected producer related service categories,vdeaijain the strongest positive

relationship in business services and further aveat not statistically significant)
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relationship in finance and insurance. Communicesiervices show a weakly
negative relationship and transportation servicesharacterized by less economic
activity generated through additional exports ighter income countries. Thus again,
it is the business services in which economic dgtis rising significantly as a result
of increased openness of the economy — proxiedigfrexports. However, at very
high levels of development, this trend is reveraed additional goods exports do not
generate more activity in business services.

[Table 3 here]

3.2 Services Imports and Goods Export Composition

Finally, we are interested in the impact of sengeetor imports on manufacturing
performance. From Arnold, Javorcik, and MattooO@0we have case-study
evidence (based on the experience of the CzechidRepthat service sector inward
FDI can contribute to firm efficiency. Similarlyavorcik (2004) identifies
downstream benefits from upstream FDI using Lithaarfirm-level data. Here we
look for similar evidence across the OECD and lihteeservices imports. We stress
that the impact on firms should not be uniform, lubuld vary systematically by
sector, so that in the macroeconomic data dowmstmegoacts depend on the relative
depth of intermediate linkages. In particular, froor analysis of social accounting-
based indexes, we have a measure of the direchdindct linkages between
manufacturing activities and upstream service aEs;

Tables 4-6 offers an assessment of linkage-dritfexcts, based on panel
regression of OECD export data at the sector rehe industries defined in
Appendix Table Al for the time period 1994-2004.eVlaluating the role played by

service imports (i.e. off-shoring of services) wstidguish between different types of
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services, core business services, communicatioandial and insurance services.
Data for economy-wide service imports in each aatgf¢aken from the IMF) is
interacted with the share of the respective servategory used in each
manufacturing industry. The latter is obtained frih@ SAMS (i.e. thé; coefficient
from Section 2). In this way we proxy for the totale of business service imports in
the cost structure of various manufacturing indesfrWe further include total FDI
inflows into the service sector as an alternatouge for service inputs from abroad.
All these variables are in logs. In addition, waltrol for implicit trade barriers as
represented by domestic barriers to competitiontlie we include indices of
product market regulation from the OECD (ConwagleR005) for three broad
dimensions: barriers to entrepreneurship, staté@osnd barriers to foreign trade
and investment. The empirical model is given inagiun 9

9 DepVar,, = a, + A1, Mbusiness,, + 82, Mcomm,,, + 53, Mfinance,, + 4 Minsurance,, +
+[5,FDI,,, + (36, Bentrepreneur + 37, Bstate,, + 48, Btrade,, + 14, + &,

where DepVar,, refers to either exports or value added or emplaoyroé

manufacturing industriin yeart and countrk. We are looking at the effect of trade
in services on both, the domestic performance disasexports of manufacturing
industries. This should give a comprehensive pectifrthe full effects of economic
integration within service sectors on the manufactusector. The importance is here
to distinguish between individual manufacturingustties. Based on general
equilibrium considerations, we clearly expect te déferent, even contradictory
effects in qualitatively different industries, whimay be hidden if we only look at

the aggregate. Most of our control variables agélii correlated among themselves.

* Our results are however robust to using econonagvhports of producer related
services. Still, the interaction term gives a bedigproximation to the imports of
services used by the respective manufacturing tngasd thus a better fit.
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In addition, there may also be a serious probleenoibgeneity, especially between
openness on the export side of the manufacturicigiseand their openness to service
imports. Therefore we employ a 2SLS estimator. Beeave work with share data,
our dependent variable is put through a logistiasformation.

10
(10) DepVar,, = Iog{lf’"‘é J where 6, = X, /2 X,
ikt 1

whereXiy is one of the following: exports, value added mpyment of industry in
countryk in yeart.

We cluster our 15 industries into the three graafgechnology intensive,
labor intensive and resource intensive. Regressiosmsun separately for the average
over each group of industries and the resultsegerted in Tables 4-6. Tables A2-A4
in the appendix contain further regression redalténdividual industries.

What emerges from the regressions is that impdisisiness services are an
important determinant of the pattern of manufaaiiexports in the most advanced
industries. While no significant effects from seezimports on total manufacturing
exports on average can be detected, there areprdstive effects in the most
technology intensive industries (here defined asrabals, electric equipment,
machinery and motor vehicles). Again, as was texpected, it is the imports of core
business services that play a role here, whiletdficients on communication,
insurance and financial services do not turn olet@ignificant for the group as such.
The results differ somewhat for each individualustly (see Appendix Table 2.1).
On the other hand, a negative effect from incredsmsthess service imports emerges
when we are restricting our attention to labornstee industries only. This holds true
in particular for the textiles, clothing and leatihedustries. Finally, no effects are

found for resource intensive industries. This pototthe more advanced industries
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being vertically integrated, not only nationallytlalso internationally through the
off-shoring of business services. Indeed, the tesnlTable 4 support the notion that
off-shoring of business services does actually ptenthe competitiveness of the
most skill and technology intensive industries.

We find similar effects for domestic value added amployment in
manufacturing. We report these results in Tablaa®6. Value added is again
enhanced through greater openness to imports afdsssservices for technology
intensive industries, while labor intensive indiesgmMmostly experience a contraction
when the economy opens up to business servicesdbooad. The negative
coefficient on total FDI inflows may be explainegthe fact that economies with
higher inward FDI are potentially more service lsh&nce the majority of FDI is
often in service sectors) and derive less valueadicom manufacturing production
in general. The negative sign of the coefficienirsurance service imports for
technology is puzzling. Finally, we look at theesfs of service sector openness on
employment. We would expect to see fewer and wegffects on employment than
on value added, since most countries in the saarpleharacterized by rather rigid
labor markets and thus not immediately respongivehinges in the economic
environment. Indeed we find fewer significant ca@éints when regressing service
sector openness on manufacturing employment. Thiéyeffect from imported
business services in high tech industries remaihge no negative effects are seen
for labor intensive industries. For individual irsdies we do see however negative
employment effects for textiles, clothing and lesith

Hence, we observe not only positive output effdois,also positive
employment effects from offshoring of serviceshe most skill and technology

intensive industries. These results are fully giasat with general equilibrium
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linkages across sectors through intermediates hssvéactor markets. Because of
general equilibrium effects, positive effects imsee intensive sectors are off-set by
negative output and employment effects in labansive production activities,
especially so in the textile and clothing sectdrug, it is important to take a holistic
look at the issue of service sector openness fecanomy. The effects of opening up
to trade in business services differ greatly betwiadividual manufacturing activities
with an ambiguous effect on the whole economy.

[Tables 4 - 6 here]

4 Summary

A marked aspect of the globalization process has becreased international
integration not only of goods sectors, but alseawice sectors. This is reflected not
only in trade agreements and negotiations, butialt@ade flows and FDI. Yet,
compared to goods, our understanding of the passiigpact of services trade is
limited. (See Hoekman 2000 and Mattoo 2000.)

In this paper we have combined panel regressionisade in goods and
services with cross-country evidence on the streabéiproduction, including
intermediate linkages, to both quantify the impoceof services as embodied in
goods exports, and also the possible impact ofesector liberalization on the
performance of goods sectors. We find that whiled$ dominate direct trade data,
services are often the most important activitiegtigbouting to final exports. The
incongruity between official trade data and ouulefllows from the importance of
non-traded service inputs in the production ofeéchchanufactures. In addition we
find that, again because of their role as inputs;dased import penetration by

producer services has a positive effect on thé @kd technology mix of exports,
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with greater openness in producer service seatgol/ing better export performance
by skill and technology intensive industries. Bobing intermediate service sectors
places manufacturing sectors (especially high wageufacturing sectors) at a
competitive disadvantage. Overall, our results pmrservice sector openness as a
potentially positive factor in the evolution of iefency in the most technology
intensive manufacturing industries. This resuhijch is based on our work with
panel data on trade and a cross-section of samalats data (SAMs), complements
(and also supports) the results coming from theeciiterature based on individual

country/case studies.
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Figures and Tables

Figure 1: Manufacturing Demand for Business Services, continued on next page
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Figure 1, continued: Manufacturing Demand for Business Services.

share of business services

share of business services

share of business services
5

Minerals Industry

o B

=1 ®BWA
OSVN ONZL  QgHRN
O reive
OVAR @ oFIN
o oL ousA
ST 025,
° ®sVK
©IMPER KOR 05SGP
e TWN oCAN
et OMLT @EsP .SW.EDEU.DNK
° g onke ORL  @XEF
YRy
tgpee -
o 1 omus
T T T T
10000 20000 30000 40000
per-capita GDP in international Dollars
Machinery Industry
™ ]
OFRA
o~
eCHL
uT
o ®EST ouft8
: O XER oNZL
8 CHE oUA
OXEF
o 1 oMUS
T T T T
0 10000 20000 30000 40000
per-capita GDP in international Dollars
Motor Vehicles
a4 OFRA
®ITA @AUT
\—! -
eCHL osus
OXER ®SVN ocsp 0ceND
g ] ®EST oEN
g ®IDN
®KOR 05GP * " ecan oush
T OTWNOSIEEACHE o
OVNM ot ODNK ®XEF
Lo Y &P
o emoan OGS
T T T T
0 10000 40000

0 _ 20000 30000
per-capita GDP in international Dollars

share of business services share of business services

share of business services

Metals Industry

oCcHL
®UGA
-~
' emw ®AUT
®ITA
®GBgNLD
O%EsT o
Sllyeche
ecoL
QMR ouUsA
8+ OPER oczE onzL ®FRA
o7z ®ARG
ePOL
$K@RVN  OEgR, ®BEg Ay
omLT G OIRL
ocvp O®TWN DEU gpnik
@oRT ®XEF
o
T T T T
0 10000 20000 30000 40000
per-capita GDP in international Dollars
Electrical Equipment
<
enNLD
™
o4
: OFRA
®VMAR
ROL oiTA OCHE
- o 8% ONZL  ®GBR @AUT
- EZ%R SESH o oUsA
®BW,
" ®E6Scre zl?SELQCAN OXEF
O TWN @ gyaREY,
o S eovern
T T T T T
0 10000 20000 30000 40000
per-capita GDP in international Dollars
Other Transport Equipment
o ozAF
OFIN
& J
d oAuT
OESP  gira
4
®CHL NLD
O XER °
o OROM 0HUY g8y, OIROUSA
S SoLRN
o7za ALt TUR OPRTgNzZL o
¢ ocre STWN®*'Ghcugn
[ LU OXEF
oS
o
L T T T T
0 10000 40000

20000 30000
per-capita GDP in international Dollars

l\! -
®BRA
w0
871
2 OFRA
8 o USA
@
8 onLD
— 4
ﬁ Y ® CHL ¢ GBR O AUT
5 omwi OFIN
2 onzL & PN
b= O KOR
@
% 2 oczE $KT
*75'3Gpe Aus ocH
os "
OSSN egsp o OONG R @xeF
od @GR

T
0 10000

29

20000 30
per-capita GDP in international Dollars

T
000 40000



Figure 2: Interindustry Linkages
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Figure 3: Multiplier effects in different service activities by stage of development
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Figure 4: Indirect and Direct Effects of Exports on Economic Activity by Sectors
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Table 1.1: Manufacturing Demand for Producer Services

GDP t-stat GDP? t-stat R?
food -3.14 -5.18* 0.19 5.45%* 0.39
textiles -2.93 -2.20%* 0.17 2.30** 0.07
clothing -2.98 -2.38** 0.18 3.02%** 0.19
leather -3.91 -2.40%* 0.23 2.49%* 0.07
wood -1.21 -1.20 0.07 1.29 0.03
paper -3.02 -3.23** 0.18 3.39** 0.16
coke -3.69 -2.11% 0.20 2.04** 0.10
chemicals -4.47 -4.86** 0.27 5.02** 0.21
minerals -0.64 -0.54 0.04 0.68 0.07
metals -3.32 -3.39* 0.19 3.38** 0.10
machinery 0.27 0.18 0.00 -0.01 0.13
electrical equ. 0.52 0.42 -0.02 -0.29 0.08
motor vehicles -0.88 -0.93 0.05 1.00 0.03
other transport equ. -1.01 -0.87 0.07 1.08 0.10
other manufacturing -1.99 -1.42 0.13 1.65* 0.10

Note: Dep. Var. is share of producer services in resp. industry; robust std. errors; ** (*) indicates
significance at 1% (5%) level.

Table 1.2: Manufacturing Demand for Business Services

GDP t-stat R
food 0.63 5.13** 0.34
textiles 0.50 3.92** 0.17
clothing 0.58 3.93* 0.20
leather 0.40 2.88** 0.12
wood 0.39 2.79** 0.12
paper 0.59 3.14% 0.21
coke 0.64 3.17** 0.17
chemicals 0.47 3.39** 0.18
minerals 0.52 4.87* 0.30
metals 0.37 2.29** 0.10
machinery 0.57 4.21%* 0.30
electrical equ. 0.40 4.16** 0.17
motor vehicles 0.42 3.73* 0.29
other transport equ. 0.46 4.07** 0.32
other manufacturing 0.34 2.56** 0.12

Note: Dep. Var. is share of business services in resp. industry; robust std. errors; ** (*) indicates
significance at 1% (5%) level.

Table 1.3: Manufacturing Demand for Communication Services

GDP t-stat GDP? t-stat R®
food 0.23 2.07** 0.07
textiles 0.21 2.16** 0.05
clothing 0.29 241 0.09
leather 0.11 0.91 0.01
wood 0.24 1.83* 0.09
paper -2.98 -2.25** 0.19 2.46%* 0.16
coke 0.25 1.18 0.02
chemicals 0.17 1.47 0.04
minerals 0.11 0.91 0.02
metals -2.79 -2.14** 0.16 2.19* 0.06
machinery 0.18 1.75* 0.05
electrical equ. -0.11 -1.20 0.02
motor vehicles -0.02 -0.20 0.00
other transport equ. 0.13 1.08 0.03
other manufacturing 0.05 0.64 0.00

Note: Dep. Var. is share of communication services in resp. industry; robust std. errors; ** (*) indicates
significance at 1% (5%) level.
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Table 1.4: Manufacturing Demand for Financial Services

food

textiles

clothing

leather

wood

paper

coke

chemicals

minerals

metals

machinery
electrical equ.
motor vehicles
other transport equ.
other manufacturing

GDP
-6.77
-4.67
-6.79
-4.05
-3.09
-6.74
-7.57
-6.49
-3.94
-5.59
-2.35
-1.68

0.59
-1.27
-6.76

t-stat
-3.58**
-2.79**
-3.87**
-2.73**
-1.89*
-3.81**
-2.31**
-3.34**
-2.17*
-3.06**
-1.25
-1.25
0.36
-0.82
-4.03**

GDP?
0.39
0.27
0.39
0.23
0.18
0.38
0.43
0.38
0.23
0.32
0.14
0.10

-0.04
0.07
0.39

t-stat

3.55**
2.76**
3.88**
2.67*
1.90*
3.70**
2.30**
3.34**
2.16**
2.99**
1.33
1.27

-0.40
0.82
4.00**

0.11
0.08
0.14
0.07
0.04
0.14
0.09
0.11
0.05
0.09
0.03
0.02
0.01
0.01
0.12

Note: Dep. Var. is share of financial services in resp. industry; robust std. errors; ** (*) indicates
significance at 1% (5%) level.

Table 1.5: Manufacturing Demand for Insurance Services

GDP t-stat GDP? t-stat R®
food -4.54 -3.7 0.27 3.76** 0.13
textiles -2.67 -1.7% 0.15 1.71* 0.04
clothing -3.71 -2.24%* 0.22 2.29** 0.06
leather -3.25 -2.16** 0.18 2.07* 0.05
wood -2.24 -1.31 0.14 1.40 0.04
paper -4.76 -3.37* 0.27 3.32** 0.13
coke 0.11 0.04 -0.01 -0.07 0.00
chemicals -4.99 -3.27** 0.29 3.28** 0.13
minerals -1.76 -1.12 0.11 1.20 0.03
metals -3.563 -2.39** 0.21 2.44** 0.06
machinery -2.31 -1.49 0.14 1.54 0.03
electrical equ. -0.54 -0.33 0.03 0.33 0.00
motor vehicles -1.34 -0.77 0.08 0.81 0.01
other transport equ. -2.92 -1.83* 0.18 1.96** 0.09
other manufacturing -4.18 -3.21%* 0.24 3.25** 0.11

Note: Dep. Var. is share of insurance services in resp. industry; robust std. errors; ** (*) indicates
significance at 1% (5%) level.

Table 1.6: Manufacturing Demand for Transportation Services

GDP t-stat GDP? t-stat R?
food -2.63 -3.13* 0.16 3.14** 0.10
textiles -0.84 -0.56 0.05 0.61 0.01
clothing -0.39 -0.32 0.02 0.35 0.00
leather -1.82 -1.06 0.10 1.06 0.02
wood 1.23 0.97 -0.07 -0.92 0.03
paper 0.17 1.79* 0.07
coke -0.29 -2.22%* 0.06
chemicals -4.21 -4.09** 0.24 4.08** 0.13
minerals -0.67 -0.53 0.04 0.59 0.01
metals -2.04 -1.45 0.11 1.44 0.03
machinery 1.17 0.77 -0.07 -0.79 0.01
electrical equ. -0.16 -1.87* 0.06
motor vehicles -0.83 -0.65 0.04 0.59 0.02
other transport equ. -0.98 -0.79 0.06 0.78 0.01
other manufacturing -0.93 -0.58 0.05 0.61 0.00

Note: Dep. Var. is share of transportation services in resp. industry; robust std. errors; ** (*) indicates
significance at 1% (5%) level.
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Table 2.1: Direct and Indirect Multiplier Effects in Business Services

GDP
food 0.0396
textiles 0.0256
clothing 0.0161
leather 0.2142
wood 0.0218
paper 0.0452
coke 0.0151
chemicals 0.0384
minerals 0.0369
metals 0.0318
machinery 0.0411
electrical equ. 0.0353
motor vehicles 0.0347
other transport equ. 0.0298
other manufacturing 0.0294

t-stat

4.02**
3.43**
1.93*

1.98**
2.38**
4.56**
2.15*
4.48**
4.10*
3.47*
5.21*
4.91*
4.71*
3.65**
3.60**

GDP?

-0.0117

t-stat

-1.82*

0.13
0.12
0.04
0.06
0.05
0.20
0.04
0.20
0.15
0.12
0.26
0.20
0.19
0.11
0.11

Note: Dep. Var. is the multiplier coefficient in business services in resp. industry; robust std. errors; ** (*)

indicates significance at 1% (5%) level.

Table 2.2: Direct and Indirect Multiplier Effects in Communication Services

GDP
food -1.2E-04
textiles 5.0E-06
clothing -5.3E-03
leather -4.6E-03
wood -3.0E-03
paper 4.9E-03
coke 7.9E-02
chemicals 3.5E-03
minerals 9.2E-04
metals 4.4E-04
machinery 7.0E-03
electrical equ. 4.6E-03
motor vehicles 4.3E-03
other transport equ. 1.8E-03
other manufacturing -3.5E-04

t-stat
-0.03
0.00
-1.71*
-1.68*
-0.93
1.83*
2.40**
1.34
0.32
0.16
4.58**
3.08**
2.50**
0.74
-0.14

GDP?

-4.5E-03

t-stat

-2.32*

Note: Dep. Var. is the multiplier coefficient in communication services in resp.
errors; ** (*) indicates significance at 1% (5%) level.

Table 2.3: Direct and Indirect Multiplier Effects in Financial Services

GDP
food -2.8E-01
textiles -1.1E-01
clothing -2.1E-01
leather -8.3E-02
wood -1.7E-01
paper -2.9E-01
coke 9.4E-03
chemicals -2.5E-01
minerals -1.4E-01
metals -2.1E-01
machinery 1.4E-02
electrical equ. 1.0E-02
motor vehicles 7.9E-03
other transport equ. -1.2E-01
other manufacturing -2.0E-01

t-stat
-2.44%*
-1.40
-1.87*
-0.72
-1.42
-2.56**
0.13
-2.20**
-1.56
-2.19*
2.75**
2.12*
0.13
-1.21
-1.97**

GDP?
1.6E-02
6.4E-03
1.1E-02
4.1E-03
9.3E-03
1.7E-02
-3.9E-04
1.4E-02
8.3E-03
1.2E-02

-4.9E-05
6.9E-03
1.1E-02

t-stat

2.50**
1.36
1.76*
0.64
1.37
2.63*

-0.09
2.30*
1.61
2.21*

-0.01
1.24
2.03*

0.00
0.00
0.05
0.05
0.01
0.05
0.05
0.03
0.00
0.00
0.19
0.09
0.05
0.01
0.00

industry; robust std.

0.04
0.01
0.07
0.03
0.04
0.07
0.00
0.08
0.02
0.05
0.08
0.05
0.02
0.04
0.03

Note: Dep. Var. is the multiplier coefficient in financial services in resp. industry; robust std. errors; ** (*)

indicates significance at 1% (5%) level.
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Table 2.4: Direct and Indirect Multiplier Effects in Insurance Services

GDP t-stat R?
food 3.8E-03 1.15 0.02
textiles 2.5E-03 1.23 0.01
clothing -1.7E-03 -0.68 0.01
leather -1.6E-03 -0.52 0.01
wood 3.0E-04 0.10 0.00
paper 3.2E-03 0.99 0.02
coke 2.6E-03 1.54 0.02
chemicals 4.0E-03 1.31 0.04
minerals 5.4E-03 2.79** 0.06
metals 3.1E-03 1.24 0.02
machinery 5.9E-03 3.69** 0.12
electrical equ. 4.1E-03 3.11* 0.07
motor vehicles 5.1E-03 3.42** 0.09
other transport equ. 3.5E-03 2.06** 0.04
other manufacturing 2.0E-03 0.64 0.01

Note: Dep. Var. is the multiplier coefficient in insurance services in resp. industry; robust std. errors; **
(*) indicates significance at 1% (5%) level.

Table 2.5: Direct and Indirect Multiplier Effects in Transportation Services

GDP t-stat GDP? t-stat R?
food -0.043 -3.10** 0.16
textiles -0.032 -2.17* 0.11
clothing -0.055 -4.05** 0.26
leather -0.053 -3.93** 0.26
wood -0.051 -3.65** 0.21
paper -0.016 -1.37 0.03
coke 0.365 2.71% -0.022 -2.78%* 0.11
chemicals -0.017 -1.64 0.05
minerals -0.029 -2.14%* 0.08
metals -0.030 -2.91% 0.12
machinery 0.002 0.29 0.00
electrical equ. 0.159 2.07* -0.010 2.12* 0.05
motor vehicles 0.277 2.78** -0.016 -2.80** 0.08
other transport equ. -0.020 -2.01* 0.07
other manufacturing -0.039 -3.26** 0.20

Note: Dep. Var. is the multiplier coefficient in transportation services in resp. industry; robust std. errors;
** (*) indicates significance at 1% (5%) level.

Table 3: Output Effects of Goods Exports on Service Sector Activity

service activity GDP t-stat GDP? t-stat R®

business 9.12E-06 439 -1.52E-10 -4.87 0.095
communication 9.10E-09 0.01 -6.99E-12 -0.64 0.008
finance -2.56E-07 -0.12 2.01E-11 0.48 0.007
insurance 2.31E-07 0.39 3.68E-12 0.33 0.017
transportation -3.06E-06 -2.13 0.045

Note: Dep. Var. is the total output effect of merchandise exports; robust std. errors.
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Table 4: Effects of off-shoring on manufacturing exports

Industry Group

labour resource

tech intensive intensive intensive

0.2199* -0.2319** -0.1637

imports of business services 1.68 -1.96 -1.26

imports of communication -0.0819 0.2183 0.1875

services -0.36 0.91 0.99

0.1618 0.0986 -0.0365

imports of financial services 1.10 0.67 -0.3

-0.1716 -0.0266 -0.1270

imports of insurance services -1.01 -0.13 -0.86

total FDI inflows -0.0016 0.0289 0.0095

-0.04 0.54 0.22

0.0093 0.4122 -0.0319

barriers to entrepreneurship 0.02 1.45 -0.08

state control -0.0806 0.2361 0.0244

-0.35 1.05 0.13

barriers to trade and -0.1129 0.0643 0.1762

investment -0.43 0.27 0.78
constant -3.1994** -4.6532** -3.3768**

-4.29 -5.08 -4.67

observations 182 182 182

groups 23 23 23

within R2 28.45 19.56 2.19

between R2 37.40 41.29 36.60

overall R2 30.73 38.09 30.94

Note: 2SLS regression results, instruments used: initial values, country dummies,
value added of resp. industry group; ** (*) indicates significance at 1% (5%) level.

Table 5: Effects of off-shoring on manufacturing value added
Industry Group

labour resource
tech intensive intensive intensive
imports of business 0.1580** -0.2328** -0.0047
services (3.43) (-3.22) (-0.11)
imports of communication 0.1227 0.3692** 0.0191
services (1.55) (3.1) (0.29)
0.0713 0.1152 -0.0820*
imports of financial services (1.32) (2.33) (-1.95)
imports of insurance -0.1815** -0.1924* 0.0568
services (-2.66) (-1.86) (1.15)
total FDI inflows -0.0204* -0.0703** -0.0107
(-1.72) (-3.36) (-0.94)
0.0313 0.1343* 0.1140**
barriers to entrepreneurship (0.62) (1.68) (2.59)
state control -0.0746* 0.1311* -0.0454
(-1.67) (1.78) (-1.15)
barriers to trade and 0.0588 -0.0002 0.0549
investment (1.34) 0) (1.61)
constant -3.2654** -3.0549** -2.9601**
(-13.89) (-8.45) (-15.63)
Chi-squared 55.34 66.17 37.04
within R 0.0847 0.2081 0.1594
between R’ 0.4580 0.2133 0.0341
overall R 0.3588 0.2021 0.0228
observations 182 182 182

Note: 2SLS regression results, instruments used: initial values, country dummies,
value added of resp. industry group; ** (*) indicates significance at 1% (5%) level.
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Table 6: Effects of off-shoring on manufacturing employment

Industry Group

labour resource
tech intensive intensive intensive
imports of business 0.1484** -0.1705 0.0226
services (2.51) (-1.52) (0.6)
imports of communication 0.0030 0.2229 -0.0024
services (0.04) (1.39) (-0.04)
imports of financial 0.0166 0.1373 -0.0479
services (0.24) (0.97) (-1.32)
imports of insurance -0.0732 -0.2321 0.0270
services (-0.89) (-1.5) (0.62)
total FDI inflows -0.0041 -0.0335 0.0002
(-0.63) (-1.46) (0.04)
barriers to 0.0368 0.0094 0.0035
entrepreneurship (0.89) (0.11) (0.15)
state control -0.0607** 0.1220* 0.0186
(-2.16) (1.86) (0.89)
barriers to trade and 0.0303 0.0383 -0.0047
investment (0.65) (0.43) (-0.22)
constant -3.2772%* -2.8969** -3.2611**
(-12.63) (-5.46) (-21.8)
Chi-squared 79.95 48.33 9.49
within R 0.2403 0.1843 0.0675
between R’ 0.4571 0.3002 0.0001
overall R? 0.3547 0.2695 0.0001
observations 182 182 182

Note: 2SLS regression results, instruments used: initial values, country dummies,
value added of resp. industry group; ** (*) indicates significance at 1% (5%) level.
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Appendix Tables

Table Al: Sector and Country Aggregations

Manufacturing Sectors:

technology intensive

labor intensive

resource intensive
other
Service Sectors:

producer services

chemicals, machinery, electrical equ.,
motor vehicles

food, textiles, clothing, leather, other
transport equ.

wood, paper, coke, minerals, metals
other manufacturing

transportation, financial, insurance,
communication, business,
construction, trade, housing, public,

other personal-cultural and recreational services,
utilities
Countries:
. BGD, KHM, MDG, MOZ, MWI, NGA, TZA,
low income

UGA, ZMB

middle-low income

ALB, BOL, CHN, ECU, IDN, IND, LKA,
MAR, PAK, PER, PHL, VNM, ZWE

middle income

BGR, BRA, BWA, COL, IRN, LTU, LVA,
MEX, MKD, MYS, ROM, RUS, THA, TUN,
TUR, URY, VEN

middle-high income

ARG, CHL, CYP, CZE, ESP, EST, GRC,
HRV, HUN, KOR, MLT, MUS, NZL, POL,
PRT, SVK, SVN, ZAF

high income

AUS, AUT, BEL, CAN, CHE, DEU, DNK,
FIN, FRA, GBR, HKG, IRL, ITA, JPN, LUX,
NLD, NOR, SGP, SWE, TWN, USA
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Table A2.1: Effects of off-shoring on technology intensive industries' exports

electric
chemicals equipment machinery motor vehicles
imports of business 0.1800* 0.2192** 0.2064** 0.2006
services (1.86) (3.30) (2.18) (1.45)
imports of communication -0.1170 -0.1260 0.1012 -0.0179
services (-0.82) (-0.95) (0.98) (-0.08)
imports of financial -0.0952 0.1900** 0.1646 0.2712**
services (-0.87) (2.16) (1.36) (2.02)
imports of insurance 0.2080** -0.2096* * -0.2843** -0.4077**
services (2.20) (-1.96) (-2.32) (-2.84)
total FDI inflows 0.0228 0.0206 -0.0279 0.0097
(1.28) (0.69) (-1.61) (0.32)
barriers to -0.0990 0.1982* 0.0396 0.0811
entrepreneurship (-1.35) (1.71) (0.45) (0.60)
state control -0.0188 -0.2041** 0.0281 -0.2101*
(-0.33) (-2.06) (0.40) (-1.84)
barriers to trade and 0.0453 -0.1437 0.0327 0.0278
investment (0.62) (-1.59) (0.36) (0.24)
constant -2.8780** -3.6377** -3.2548** -3.4938**
(-5.97) (-8.94) (-6.45) (-5.35)
observations 182 182 182 182
groups 23 23 23 23
within R2 36.02 27.48 1.31 14.77
between R2 20.87 19.95 32.1 18.19
overall R2 27.28 28.69 32.65 7.77

Note: 2SLS regression results, instruments used: initial values, country dummies, value added of resp.
industry group; ** (*) indicates significance at 1% (5%) level.

Table A2.2: Effects of off-shoring on technology intensive industries' value added

electric
chemicals equipment machinery motor vehicles
imports of business 0.1767** 0.1678** 0.2033** -0.0609
services (3.59) (4.74) (3.82) (-0.88)
imports of communication -0.1491** -0.0714 0.1583** 0.4245**
services (-2.05) (-0.95) (2.2) (3.46)
imports of financial -0.0761 0.1181** -0.0665 0.1675**
services (-1.46) (2.76) (-0.99) (2.55)
imports of insurance 0.2713* -0.1596** -0.1562** -0.4002**
services (4.73) (-2.7) (-2) (-5.1)
total FDI inflows 0.0093 -0.0285 -0.0555** 0.0547
(0.58) (-0.82) (-3.7) (1.56)
barriers to -0.0317 -0.0426 0.1126* 0.2065
entrepreneurship (-0.52) (-0.37) (1.73) (1.5)
state control -0.0329 -0.0523 0.0014 -0.3718**
(-0.58) (-0.77) (0.02) (-3.7)
barriers to trade and 0.1145** 0.0012 0.0200 0.2038**
investment (2.34) (0.02) (0.34) (2.15)
constant -2.8050** -2.6475** -3.5617** -3.3405**
(-10.33) (-8.68) (-11.68) (-7.95)
Chi-squared 77.12 38.03 43.34 63.24
within R 0.1957 0.0310 0.0564 0.0416
between R? 0.3237 0.2410 0.2413 0.4256
overall R 0.3927 0.1710 0.2578 0.2648
observations 182 182 182 182

Note: 2SLS regression results, instruments used: initial values, country dummies, value added of resp.
industry group; ** (*) indicates significance at 1% (5%) level.
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Table A2.3: Effects of off-shoring on technology intensive industries' employment

electric
chemicals equipment machinery motor vehicles
imports of business 0.0823** 0.1808** 0.1995* 0.0230
services (2.11) (4.62) (1.78) (0.24)
imports of communication 0.0264 -0.1317 -0.0975 0.4294**
services (0.46) (-1.79) * (-1.03) (2.61)
imports of financial -0.0167 0.0150 -0.1268 0.1718*
services (-0.38) (0.29) (-0.88) (1.83)
imports of insurance 0.0191 -0.0358 0.0400 -0.3490**
services (0.49) (-0.57) (0.31) (-3.42)
total FDI inflows -0.0079 0.0091 0.0039 -0.0310
(-1.06) (0.87) (0.29) (-1.34)
barriers to 0.0074 0.0265 -0.0104 0.1996**
entrepreneurship (0.24) (0.57) (-0.12) (2.97)
state control 0.0192 -0.1409** 0.0209 -0.1426*
(0.79) (-3.56) (0.39) (-1.65)
barriers to trade and -0.0512* 0.0633 0.0379 0.0351
investment (-1.72) (1.49) (0.38) (0.42)
constant -2.7410** -2.8931** -3.2591** -3.6769**
(-14.01) (-13.96) (-5.75) (-7.96)
Chi-squared 68.44 57.28 14.34 34.53
within R 0.1531 0.1255 0.0019 0.1488
between R? 0.3964 0.2934 0.4275 0.3994
overall R? 0.4093 0.2444 0.3994 0.2691
observations 182 182 182 182

Note: 2SLS regression results, instruments used: initial values, country dummies, value added of resp.
industry group; ** (*) indicates significance at 1% (5%) level.

Table A3.1: Effects of off-shoring on labor intensive industries' exports

other
transport
textiles clothing leather food equ.
imports of business -0.2398** -0.3545** -0.3157* -0.2210 0.1617**
services -2.07 -2.71 -1.80 -0.91 2.44
imports of 0.4755** 0.3532* 0.5171** 0.1822 0.1391
communication services 2.82 1.69 1.99 0.42 1.08
imports of financial 0.1067 -0.1861 -0.0449 -0.0568 0.0312
services 0.61 -1.29 -0.25 -0.22 0.54
imports of insurance -0.2449 0.0137 -0.3889* 0.2246 -0.0188
services -1.19 0.07 -1.81 0.67 -0.23
-0.0556* 0.0050 -0.0381 -0.0492 0.0011
total FDI inflows -1.83 0.16 -1.04 -1.11 0.04
barriers to 0.0381 -0.0616 -0.0338 -0.0004 0.1175
entrepreneurship 0.34 -0.51 -0.24 0.00 1.08
0.4283** 0.6461** 0.4038** 0.1697 -0.2075**
state control 4.30 5.82 3.09 1.44 -2.36
barriers to trade and -0.1713 -0.2486** 0.0002 -0.0373 0.3073**
investment -1.55 -2.24 0.00 -0.20 3.81
constant -3.4368** -3.6929* * -4.1782** -1.8342 -4.8493**
-6.06 -5.84 -5.54 -1.62 -12.83
observations 182 182 182 182 182
groups 23 23 23 23 23
within R2 12.34 26.53 23.81 9.35 0.26
between R2 16.88 29.76 10.36 20.5 38.4
overall R2 19.65 31.31 13.7 12.26 36.65

Note: 2SLS regression results, instruments used: initial values, country dummies, value added of resp.
industry group; ** (*) indicates significance at 1% (5%) level.
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Table A3.2: Effects of off-shoring on labor intensive industries' value added

imports of business
services

imports of communication

services

imports of financial
services

imports of insurance
services

total FDI inflows

barriers to
entrepreneurship
state control

barriers to trade and
investment
constant

Chi-squared
within R?
between R?
overall R?
observations

textiles

-0.2721%
(-4.11)
0.4711%

(4.38)
0.0298
(0.31)

-0.1521
(-1.34)

-0.0676**
(-2.81)
0.2621*

(2.83)
0.1649*
(1.94)

-0.0392

(-0.5)

-3.1309**

(-8.88)

78.11
0.2643
0.1474
0.1609

182

clothing

-0.2682**
(-3.81)
0.2184*

(1.95)

-0.0132
(-0.16)
0.1255

(1.22)
-0.0646**
(-2.6)
0.2162*
(2.19)

0.1513
(1.63)

-0.0440
(-0.53)

-3.1935**
(-8.33)

75.41
0.3302
0.1667
0.1125

182

leather

-0.2182%
(-2.15)
0.1493

(1.01)
0.1785*
(1.72)
-0.2767*
(-2.3)

-0.0409
(-1.33)
0.0430

(0.35)
0.2327*
(2.15)
0.1731*
(1.79)
-5.0142%
(-10.36)

87.82
0.3744
0.2297
0.2567

182

food

-0.0625
(-1.49)
-0.0066
(-0.08)
-0.0305
(-0.69)
0.1861*
(3.19)
-0.0469**
(-2.76)
-0.0404
(-0.65)
0.1061*
(1.88)
-0.0007
(-0.01)
-1.4992%
(-6.15)

51.63
0.0578
0.3600
0.1915

182

other

transport

equ.

-0.2247*
(-4.48)
0.2267*

(2.45)
0.0226
(0.57)

-0.0096
(-0.16)
0.0465

(1.42)
0.0942
(0.76)

-0.0212
(-0.29)

-0.0021
(-0.02)

-3.1769*
(-9.77)

29.04
0.0260
0.2098
0.1469

182

Note: 2SLS regression results, instruments used: initial values, country dummies, value added of resp.

industry group; ** (*) indicates significance at 1% (5%) level.

Table A3.3: Effects of off-shoring on labor intensive industries' employment

imports of business
services

imports of communication

services

imports of financial
services

imports of insurance
services

total FDI inflows

barriers to
entrepreneurship
state control

barriers to trade and
investment
constant

Chi-squared
within R?
between R?
overall R?
observations

textiles

-0.2013**
(-2.23)
0.3651*

(2.79)
0.1058
(0.77)

-0.2144
(-1.33)

-0.0572**
(-2.45)
0.1048

(1.23)
0.1017
(1.35)
0.0390
(0.46)

-2.7238**

(-6.19)

51.22
0.1471
0.1201
0.1046

182

clothing

-0.3105**
(-3.54)
0.2266

(1.61)

-0.0373
(-0.37)
0.0493

(0.37)

-0.0317
(-1.36)
0.2659*

(2.91)
0.1551*
(1.79)

-0.1351
(-1.62)

-2.2888*
(-5.23)

74.69
0.3306
0.1073
0.0730

182
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leather

-0.3040**
(-1.65)
0.2561

(0.93)
0.0662
(0.35)

-0.3995*
(-1.75)

-0.0138
(-0.41)

-0.0075
(-0.06)
0.2846*

(2.58)

-0.0065
(-0.05)

-3.7129%
(-4.86)

61.20
0.2445
0.1952
0.1966

182

food

-0.0633
(-0.96)
-0.0237
(-0.19)
-0.0271
(-0.39)
0.0927
(1.03)
-0.0012
(-0.1)
-0.0503
(-1.08)
0.0194
(0.53)
-0.0287
(-0.55)

-1.3968**
(-4.53)

10.07
0.0341
0.2644
0.1704

182

other
transport
equ.

-0.0739
(-1.01)
0.2764*

(1.96)

-0.0044
(-0.07)

-0.1118
(-1.31)

-0.0258
(-1.51)
0.0092

(0.12)
0.0765
(1.18)
0.0251
(0.41)

-3.4886*

(-9.55)

12.86
0.0132
0.0445
0.0284

182



Note: 2SLS regression results, instruments used: initial values, country dummies, value added of resp.
industry group; ** (*) indicates significance at 1% (5%) level.
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Table A4.1: Effects of off-shoring on resource intensive industries' exports

imports of business
services

imports of
communication
services

imports of financial
services

imports of insurance
services

total FDI inflows
barriers to
entrepreneurship

state control
barriers to trade and
investment
constant

observations
groups
within R2
between R2
overall R2

coke

-0.2281
-1.15
0.5615**

2.33
-0.2643*
-1.7
-0.2544*
-1.72
-0.0795
-0.92
-0.6948**
-2.05
-0.3932
-1.36
0.2810
1.16
-1.6813
-1.41

182
23
4.86
40.96
20.52

minerals

-0.0745
-0.5
-0.1871

-0.81
0.1826
0.97
-0.0794
-0.36
0.0013
0.05
-0.1749
-1.61
0.1441*
1.82
0.0624
0.55
-3.9813**
-6.04

182
23
11.83
22.96
25.06

metals

-0.0120
-0.12
-0.1518

-1.13
-0.1305
-1.03
0.0331
0.22
0.0109
0.69
0.0112
0.14
-0.0312
-0.51
0.0809
0.99
-2.0436**
-4.69

182
23
18.05
23.73
23.49

paper

0.0699
0.29
-0.1949

-0.54
-0.2768
-1.26
0.2269
11
0.0401
1.07
0.1668
1.33
0.0428
0.42
-0.2450
-2.0
-3.4588**
-3.51

182
23
7.52
2.56
1.76

wood

-0.2775
-0.75
0.3910

0.73
0.1491
0.42
-0.3994
-0.88
-0.0178
-0.31
0.0201
0.12
0.1402
0.93
-0.0217
-0.11
-3.2008**
-2.05

182
23
0.26
24.9
32.21

Note: 2SLS regression results, instruments used: initial values, country dummies, value added of resp.
industry group; ** (*) indicates significance at 1% (5%) level.

Table A4.2: Effects of off-shoring on resource intensive industries' value added

imports of business
services

imports of communication

services

imports of financial
services

imports of insurance
services

total FDI inflows

barriers to
entrepreneurship
state control

barriers to trade and
investment
constant

Chi-squared
within R?
between R?
overall R?
observations

coke

-0.0770
(-1.44)
0.0838

(1.33)

-0.0485
(-1.15)
0.1391**

(3.6)
0.0208
(0.56)
0.4257**
(2.81)

-0.1552*
(-1.75)
0.2565**

(2.85)

-4.4701%

(-11.55)

39.72
0.1224
0.2234
0.1777

182

minerals

-0.0771%
(-2.06)
0.0840

(1.32)
0.0047
(0.11)

-0.1025*
(-1.87)

-0.0007
(-0.04)
0.0892

(1.45)
0.0433
(0.84)

-0.0689
(-1.55)

-2.8506**
(-13.5)

17.30
0.0627
0.1290
0.1664

182

metals

0.1842%
(2.74)
0.0608
(0.63)
-0.0427
(-0.49)
-0.1813*
(-1.74)
-0.0418**
(-3.1)
0.0510
(0.79)
-0.0161
(-0.31)
0.1200*
(2.02)
-2.7602**
(-8.7)

47.30
0.1499
0.1471
0.1807

182

paper

0.0362
(0.49)
-0.0664
(-0.62)
-0.1384*
(-1.9)
0.2253*
(2.88)
0.0047
(0.29)
0.1962*
(3.14)
-0.0172
(-0.3)
-0.1553*
(-3.04)
-2.2913%
(-7.26)

27.77
0.0889
0.0046
0.0128

182

wood

-0.1884*
(-2.4)
0.2570%*
(2.11)
-0.1528*
(-1.87)
0.0923
(0.93)
-0.0279
(-1.42)
0.2869*
(3.68)
-0.0625
(-0.88)
-0.1016
(-1.51)
-2.7460*
(-7.58)

26.25
0.0832
0.0062
0.0294

182

Note: 2SLS regression results, instruments used: initial values, country dummies, value added of resp.
industry group; ** (*) indicates significance at 1% (5%) level.
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Table A4.3: Effects of off-shoring on resource intensive industries' employment

imports of business
services

imports of communication

services

imports of financial
services

imports of insurance
services

total FDI inflows

barriers to
entrepreneurship
state control

barriers to trade and
investment
constant

Chi-squared
within R?
between R?
overall R?
observations

coke

-0.0154
(-0.3)
0.1898*
(3.04)

-0.0616
(-1.54)
-0.0832**
(-2.16)
-0.0279
(-1.52)
0.0321
(0.43)
-0.1245*
(-1.83)
0.2264*
(4.15)
-4.8050**
(-16.62)

42.95
0.0871
0.3311
0.2812

182

minerals

-0.0412
(-0.57)
0.1006

(0.88)
0.0287
(0.32)

-0.1123
(-1.07)

-0.0100
(-0.74)

-0.0167
(-0.29)
0.0482

(1.09)

-0.0198
(-0.35)

-2.9705*
(-9.19)

3.00
0.0446
0.0524
0.0863

182

metals

0.1372*
(2.41)
0.0711
(0.91)
0.0109
(0.15)
-0.1419
(-1.62)
-0.0033
(-0.37)
-0.0305
(-0.64)
0.0372
(1.07)
0.0458
(0.96)

-2.7968**
(-11.03)

33.94
0.0732
0.2418
0.2788

182

paper

0.0401
(0.49)
0.0790
(0.66)
-0.0660
(-0.87)
0.0940
(1.26)
-0.0102
(-0.75)
0.0975*
(2.02)
0.0540
(1.29)
-0.1247*
(-2.81)
2.7772%
(-8.32)

32.90
0.0287
0.2338
0.2333

182

wood

-0.1353
(-1.44)
0.0787

(0.57)

-0.0782
(-0.86)
0.0721

(0.62)
0.0063
(0.41)
0.0997*
(1.97)
0.0258
(0.58)

-0.1387*
(-2.47)

-2.6498**
(-6.61)

13.54
0.0328
0.0443
0.0687

182

Note: 2SLS regression results, instruments used: initial values, country dummies, value added of resp.
industry group; ** (*) indicates significance at 1% (5%) level.
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