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Abstract

This study analyses the interrelationship betwessdg and producer services in production and tusdey the most
recent input-output tables for all OECD countrilisfirst presents descriptive statistics that iltate the role of
services in production and trade in goods. Tradeservices could in principle contribute to a braadervices
supplier base that supports competitiveness in-téghnology and high-value added manufacturing. ékew, cross-
border trade in producer services is often quitegmal and commercial presence appears to be toeifad mode of
servicing foreign markets. We find a positive ergail relationship between openness to foreign imeest as
measured by the OECD FDI restrictiveness index exyplorts and productivity in downstream manufacrin
industries. | also find that a higher business isesscontent is correlated with a higher value tight ratio,
suggesting that services intensity is related tuigher degree of processing and economising on riahiaputs
through better supply chain management. Simulatissing a CGE model show how reduction of servicade
costs affect the production structure and tradgdads. Countries with superior organizational tetbgy (using
producer services more effectively) will specialiremanufacturing. With low, but still significatitade costs in
services, large countries will have a comparatiheaatage for services-intensive manufactured goaasdvantage
that is enhanced if the country also producesimeiiate services more effectively or has loweribesrto entry in
this sector.

Keywords: Producerservices, trade, general equilibrium modelling.
JEL: F10, F47.

1. INTRODUCTION
Most services play a role in the production andkei@ng of goods. For instance business servioad g

direct inputs into the production of goods; tramgplogistics, wholesale and retail trade easeflihe of
products between different stages of production finch producers to final customers; R&D helps
improve the quality of products and processes;theald education services improve the quality ohao
capital; while financial services facilitate tranBans within and across international borders emahnel
funds from savings to investment. This study fesusn the importance of services as a direct impot

the production and distribution of manufactureddgo

The manufacturing process consists of a large nurmbtasks, some of which are conducted inside the
manufacturing firm, and some are purchased frommidetsuppliers. In a growing market there tendseto
a development towards firms narrowing the rangeasks being conducted in-house and buying more

tasks from the market. This helps improve proditgtby sharpening core competencies while expigiti
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economies of scale. The process of vertical digiattion in a growing market is nicely described by
Schelling (1978). “Tasks” bought from the markahde bundled and embodied in intermediate inputs o
they could be individual tasks delivered by an ek services provider, depending on the depth of

specialization.

During the past few decades trade costs have ééctilgnificantly and the scope of vertical speséation

has taken an international dimension (Yi, 2003)e Tatest development in this long-term trend talsar
deepening specialization with an expanding geogcapheach is trade in intermediate services askista
However, some manufacturing sectors lend themselese readily to fragmentation than others.
Geographical fragmentation requires that the mantufeng process can be sliced up into the prodnatio
parts, components, services and tasks that capgagated in time and space. According to thigiGoih

the sectors that lend themselves most easily gnfeatation are electronics and clothing (FarreQ40
Managing a network of external suppliers over laggegraphical distances can, however, be a daunting
task where communication technology, managemeitgsgsand logistics are crucial, suggesting thatetra

in business services are strongly complementaimatte in goods.

At high trade costs, national markets are largelfrantained with differentiated inputs, and thegee of
specialization depends on the extent of the domesérket. Thus, when services trade costs are high,
local services supplier base can be a source opartive advantage in services-intensive industriss
we shall see in the next section, services-intensidustries are often high-technology sectorsigh-h
technology segments within a sector. At very loagé costs, in contrast, local manufacturers caw @n

a regional or global services supplier base andufaaturing productivity converges across the caestr

that share a supplier base.

As we shall see in this study, it appears thabfoumber of intermediate services and tasks trasis are
still too high for manufacturers to draw signifitignfrom an international supplier base unless $iepp
establish a commercial presence close to the metwifiag site. It is for instance usually the cdss tasks
such as R&D, engineering and design are complemetdamanufacturing and can only be separated from
it, geographically or organisationally, if statetb art telecommunications are available. And evban
this is the case, these services typically embeaayjt knowledge that suppliers have to communicate
directly to the consumer. Cross-border trade ichsservices is therefore typically complemented by

commercial presence or frequent visits by servicggpliers to the premises of the manufacturer.



The objective of this study is to assess how aataiu in services trade costs affects the prodociod
trade patterns in manufacturing. Reduced trades @@ be induced by lowering or eliminating explic
barriers to trade in services, investment in comoation networks or technological progress thatioes
communication costs. Comparing input-output refaiops in 1995 and 2000 reveals that servicesgiay
important role as intermediate inputs into manwfang. However, for most countries the import shaf
intermediate services remains small and the shiaserices in total costs has increased less thmen o
would expect from the current debate. Statisgcalhometric analysis of the relation between sesvic
inputs and manufacturing performance suggestsathaher services content is related to a highlerevio
weight ratio and higher labour productivity. Fumtimore, restrictions to FDI in backbone services
industries are related to weaker export performaaiced less engagement in intra-industry trade in
manufacturing. Finally, | introduce a relativeiynple CGE model and simulate the production andetra
responses to declining services trade costs. Lemgetries have a comparative advantage for sexvice
intensive manufactured goods, an advantage thabhanced if the country also produces intermediate
services more effectively or has lower barrierenitry in this sector. As services trade costs cdaven,
this comparative advantage is eroded as smallertiGes can draw on the same services supplier &mse
their larger trading partners. Countries with sigreorganizational technology (using producer sy

more effectively) will specialize in somewhat “fmiNed out” manufacturing.

The rest of the study is organised as follows: i8B@ provides a brief review of recent literatu®ection
3 sets the stage for the empirical analysis bygmtasg calculations of direct and indirect serviceatent
of production and trade in manufactures, using thguiput analysis. Section 4 presents the model an

simulation results, while section 5 summarizes @mtludes.

2. RELATIONSTO PREVIOUS RESEARCH

An early analysis of trade in producer services Maskusen (1989) who demonstrated that while tiade
final goods improves the allocation efficiency beteconomy, trade in intermediate inputs also resluc
production costs by providing new, better or cheapguts. Subsequent literature has shown thatobne
the most important gains from trade stems frometkgansion of the variety of inputs that manufactire
can choose from. With a broader variety of godds,easier to find a good match between inpueslis
the production process reducing firms’ search costs

A study of the Czech Republic investigated therietationship between liberalisation and reform&ey
services sectors on the performance of manufagiws@cttors, analysing firm-level data (Arnaddal.,

2006). They found that there is a positive cotr@fabetween performance of manufacturing firms dred
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overall progress of policy reform (as measuredhgyEuropean Bank of Reconstruction and Development
in its Transition Report), and the presence ofifprgroviders in services. They did, however, fired a
significant correlation between manufacturing perfance and measures of competitiveness in the

services sectors.

The paper that comes closest to this study intsigirRobert-Nicoud (2008) who develops a model in
which offshoring of production of intermediate [gagnd components is distinguished from offshorihg o
(routine) tasks. Trade in parts and componerdshgect to (iceberg) transport costs while trad&agks is
subject to (iceberg) communication costs. It iovem that as communication costs come down,
international division of labour tends to shift fimosectoral to functional specialisation. Offshgriof
tasks, it is argued, allows high cost countriegeiin and refine high-technology and skills-inteas
functions in manufacturing instead of moving theirenmanufacturing production chain to low wage
countries. As is well known from the new econogpgography literature, at a range of intermediatdetr
costs, advanced manufacturing tends to clustehenldargest market, while standardised low-technplog
industries tend to locate where labour costs ardawest. Robert-Nicoud (2008) shows that offshgpiof
routine tasks expands the range of trade costsstigtins this pattern of specialisation. Convgrse
restricting trade in tasks may encourage the réfmcaf the entire manufacturing supply chain tavlcost

countries.

Information and communication technology (ICT) faates the separation of tasks and hence a
development from sectoral to functional specialisat This shift is first observed within countrfes.
Duranton and Puga (2005) observe that cities $tuft specialising in sectors with headquarters and
production plants located in the same city towdraiging headquarters and business services clustered
large cities and production plants clustered inllEnaities. This type of specialisation appeardake
place also at the international level. Headquaged business services and some skills-intensive
production tasks are clustered in high-income aaemtwhile fabrication is dispersed in low-income

countries.

In sum recent research on trade in services, imguthsks suggest new patterns of specializatiah an
underscores complementarities between goods amiteiboth in production and trade (Dicken, 2003).
Analysing trade responses to trade liberalisation dervices should take into account such
complementarities. This paper provides an attempda so. The next section looks at how goods and

services production is linked using input-outpiniéa from the OECD input-output database for therye

2 See for instance Duranton and Puga (2005)



1995 and 2000 (the latest available). In addiitoprovides some simple regression analysis of how

restrictions on services trade and investment am@lated with trade in goods.

3. DESCRIPTIVE STATISTICS

Intermediate services inputs accounted for betwleand 30% of total industry output, or total costs
the manufacturing sector in the year 2000 in thentiges included in the OECD input-output database,
depicted in Figure 1. Ireland clearly has the numswices-intensive manufacturing sector, follovisgd
Sweden, Italy and the United States. At the o#imel of the spectrum are China, Brazil and Hungdiye
top nine countries have experienced an increadleeircost share of services in the manufacturingpsec

while South Africa, Hungary and Canada have expegd a significant decline.

Figure 1. Intermediate services share of industry output, total manufacturing, 1995 and 2000.
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Source: Calculated from the OECD input-output database.

Note: Data for Australia is from 1998/99, Greece and Portugal 1995 and 1999, Hungary and Ireland 1998 and 2000,
India 1993/94 and 1998/99, Turkey 1996 and 1998 and South Africa for 1993 and 2000.

There are many possible explanations for changicost share of services in the manufacturiotpse
One possibility is outsourcing of services to algssuppliers, in which case outside services senpli
replace in-house value added in the manufacturimg. f In order to investigate this explanation, |
calculated the services inputs to value added eattbcompared the results for the two years. €heltis
depicted in Figure 2. Belgium had the highestorati 2000, followed by Ireland, Japan and ItalyheT
increase in the services share for these econamégsthus be partly due to outsourcing. By the same
token the decline in the services share of grogpubdor Canada and South Africa corresponds to a
5



decline in the services ratio to value added, sstijgge that in-house services production has becowore

important in these countries.

Figure 2. Intermediate services to value added ratio, total economy
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Source: Calculated from the OECD input-output database.

Note: Data for Australia is from 1998/99, Greece and Portugal 1995 and 1999, Hungary and Ireland 1998 and 2000,
India 1993/94 and 1998/99, Turkey 1996 and 1998 and South Africa for 1993 and 2000.

A second explanation is a change in industrialcsine and thus changes in the relative importarice o
services-intensive industries. In order to assisgelopments in the services intensity of individua
manufacturing sectors, | calculated the servicestoe added ratio for all manufacturing industfmsthe
two periods. Figure 3 depicts the median valueafb©OECD countries by sector for the two yearsilevh

Figure 4 depicts the median, together with the mimh and maximum for the year 2000.



Figure 3. Median intermediate services/value added ratio by sector, 1995 and 2000

Source: Calculated by authors from the OECD input output database

It is noticed that the median services intensitglbfnanufacturing sectors, except non-ferrous raetad
medical and scientific instruments, has increaagihg this 5-year period. The most services-intens
manufacturing industry in 2000 was computers anficefmachinery, perhaps surprisingly closely
followed by iron and steel, food and chemicals.e Titedian only tells part of the story, howevergure 4
shows the variation in services inputs to valueeddid the year 2000 for each sector. The by fayelkt
variation is found in the computer industry whete services/value added ratio ranks from 0.12 im&h
to 9.15 in Finland (see note to Figure 4). Othertars characterized by large differences in sesvic
intensity among countries are petroleum refinind aammunication equipment. Finally it is notedttha
the distribution is skewed towards a long tail be high services intensity side. A third possiuarce of
increasing services intensity in manufacturing éhange in relative prices, e.g. due to trade dilisation
and lower unit prices of material inputs. Thishiswever more difficult to assess empirically.



Figure 4. Variation in the services/value added ratio by industry, 2000.
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Source: Calculated from OECD input-output database.

Note: The vertical axis is cut off at 4 in order to visualise t
maximum of more than 9.

Another measure of the interaction between

services content of manufactured exports.

he variation in other sectors than computers, which exhibit a

manuifilagg and services in international trade is the

| catedl domestic services value added embodied in

manufacturing exports as a share of export valualf@ountries for which data are available in @ECD

input-output database. The result is depictedgnre 5°

3

The domestic services value added share of

maowifag exports is calculated as follows:

,us[l - A]_le /Z X,, Wherep is a row vector where the elements are the vatided share of gross

output if the sector is a services sector and atrerwise. The term in square bracket is the bedeinput-
output matrix and X is a column vector where thraments are total exports if the sector is a marhurfisag
sector, zero otherwise, and finally | divide withal manufacturing exports.



Figure 5. Domestic services value added embodied in manufacturing exports, 1995 and 2000

0.4

0.35

0.3 I

0.25

02 m1995

0.15 2000

0.1

0.05

JPN

Source: Calculated by author from OECD input-output database.

Japan and USA clearly had the largest domestidcessrwalue added embodied in their manufacturing
exports, and for these countries the share inadeasbstantially from 1995 to 2000. However, in a
number of countries the domestic services valueddanbodied in manufacturing exports has actually
declined over the 5-year period analysed. This s@m surprising, and a possible explanation is tha
some domestic services value added has been rdddgcenports. Figure 7 plots the domestic services
value added embodied in manufacturing againstritpit share of total services inputs in manufantyri
There is a strong negative correlation betweerivloevariables (shown by the trend line), supportinig
hypothesis, and suggesting that local services lmancomplemented by foreign services. This is
particularly noticeable in small, dynamic econom@gh as Ireland and Singapore where domestic
services value added embodied in manufacturingréxponstitute a small share of export value, ded t
share has, moreover dropped significantly from 1@9%000. However, for most other countries imedrt
services account for less than 15% of total inteliate services inputs and for more than half of the
countries the share is less than 10%.



Figure 6. Domestic services value added embodied in manufacturing exports versus import share of services
inputs in manufacturing
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Note: The chart plots the domestic services value added embodied in manufacturing exports as depicted in Figure 5 against the
import share of intermediate services in manufacturing for 1995 and 2000. The inserted trend-line is exponential, which is the
functional form that gave the best fit.

Turning to the relation between services inputs el variation in value added within manufacturing
sectors, a measure, although not perfect, of theevadded in a sector is the value-to-weight rafi@
product. Raw materials tend to have a low valuertght ratio, while high-technology products swash
semiconductors and pharmaceuticals have a highexstalweight ratio. We estimated this ratio using
Eurostat data on import value and import quantitiekilograms. The result for office machinery T8I
sector 75) and electrical machinery (SITC sector &' depicted in Figure 7, where the vertical axis
represents the log of export value per 100 kg @rpdaio the EU and the horizontal axis depicts tiere
of business services in total costs. A trend-Bhews a statistically significant upward slopintatien

between the two variables.



Figure 7. Value to weight ratio of exports and business services share in total costs
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Source: Estimated by author based on the OECD input-output database and Eurostat.

We observe a clear positive correlation betweemerdb weight obtained in export markets and the
business services content of the product for béitbeomachines and electrical machinery, suggestiad
larger business services content is associatedanfitigher rung on the quality ladder. It is alfwious
that electrical machinery is heavier than officechiaery and that the trend-lines therefore interd¢bp
vertical axis at different points in the two sestoin order to further explore the relation betweesiness
services content and export value, | regressedvahge-to-weight ratio obtained in the EU market on
services share of total input using the followiegnession equation. The estimates take into acdbant
sectors are inherently different concerning valoeveight and thus focus on the differences between
countrieswithin sectors:
In(valug /weight;) =a +a,In(1+ BS /GO,) +/4,

4.7%(st.error 1.5), N = 305, Acted B= 0.77
BS represents business services and GO gross owtylet subscript | indicates sector. Notice tHad t
constant varies by sector, thus representing ségemt effects. The results suggest that the sbhtetal

services in total costs is unrelated to the vatuegight ratio in export markets (using the EurapBaion

* The regression is run using sector fixed effagtsch implies that the intercept is allowed to difamong sectors.
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as the representative OECD market), while the sbéreusiness services was strongly and positively
related to the value to weight ratio (reported tetbhe equation), a one percentage point increaskein

business services share of total costs is assdaitle an increase in the value to weigh ratioloduat 5%.

Correlation does not imply causality and it is agjued that an increased services sbawses an increase

in the value to weight ratio. The results ratheggest that a high value to weight ratio goes twgyetvith

a high business services share. A reasonableigtation is that business services are neededige r
value added within a manufacturing sector. By tmes token, a shallow business services sector eppea
to be a constraint to moving up the value addeéhdnamanufacturing, but it does not follow thatvirvey
sophisticated and diversified business service$ avitomatically raise value added in manufacturing.
Conversely, demand for business services from #eufacturing sector creates business opporturiiies
business services firms. The presence of a maoketplecialised business services firms in turn oves
productivity in downstream manufacturing firms dndher raises demand for business services arm so

in a virtuous cycle (Guerrieri and Meiciani, 2006).

| next explored whether export orientation in mauidiring is related to restrictions on trade irviees. |

first correlate the export share of total outpuiianufacturing to measures of trade restrictiorsemices,
weighted by the share of the service in questiornotal cost. The measures of trade restrictiveness
included in the regressions are the Product MaRegulation index (PMR) developed by the economics
department for 1998 and the FDI restrictivenessxndeveloped by Golub (2003). The results show tha
only the latter index was statistically significgntorrelated with trade performance, which is cstesit
with Arnold et al.’s (2006) results for the Czeclepblic. It is found that an increase in the FDI
restrictiveness index by one standard deviatiomftbe mean for business services is related to a 5%
lower export share of gross output in manufactuongaverage. Raising the FDI restrictiveness by on
standard deviation in financial services and watansport from the mean is correlated with a 3%
reduction in the export share of gross output imufacturing in both cases. Liberalising foreignrkeh
access in these backbone services thus appearkdance exports in manufacturing. The results appea

columns 1-3 in Table 1, using the following regressquation:
In(X; /GO,) =h +b, In gdpcap +b,(S; / GO,) SR, +4,

WhereX; indicates exports§ indicates services sectoj= business services, financial services, maritime

services) and SRhe FDI restrictiveness indicator in the sector.

® A possible extension of this analysis would bexplore lead and lags in order to establish caysalihis could be
useful for the sequencing of policy measures.



Intra-industry trade, both horizontal and verticadicates to what extent an industry participates
international production sharing. | calculated th&a-industry index for each manufacturing indyst
included in our sample and correlated it with taeme measures as reported above. Also for thisureas
it was only the FDI restrictiveness indicator farsmess services and water transport that provedzkto
statistically significantly correlated with the iatindustry index. As expected, it appears thatises play

a more important role for intra-industry trade thfamn exports in general. A one standard deviation
increase in the FDI restrictiveness index in bussreervices is associated with a 13% lower intdastry
trade index, while the corresponding relationshigpwleen water transport FDI restrictiveness andaintr

industry trade is a 6% lower index.

Other services that were investigated for a possibkrelation with the trade performance indicafors
goods were telecommunications, construction, amgport road transport and electricity. None eséh
were statistically significantly correlated witlatie performance in the selected manufacturing isecibe

results are presented in columns 4 and 5 in Tahledlthe regression equation is the following:
In((X; + Mi)_|xi - Mi|i I(X; +M,)) =b +b,In gdpcap+b3(Sj 1GO) * sqj TH,

where M indicates imports and the right-hand side theaHrdustry index.

Table 1. Regression results, services and services investment restrictions

Left hand side variable Export share Intra-industayle
Business| Finance| Maritime| Business| Maritime
services services| Services| services

Ln GDP per capita 0.16**4 0.16*** | 0.12*** | 0.16*** 0.11

(0.04) (0.04) (0.05) (0.09) (0.09)

Ln(1+share business servicgs) 2.6**

(1.2)
Services trade restrictions -10.3t* -10.5* -30.0* | -27.7*%** -68.5**
(4.8) (6.2) (16.4) (9.0) (31.5)
Sector dummies: Yep Yes Yes Yes Yes
N 237 245 237 237 237
Adjusted R 0.34 0.33 0.33 0.21 0.19

Note: Standard errors in parenthesis, ***, ** signify statistical significance at a 1 and 5 level respectively. The first column presents
results on the correlation between value to weight and the (log of) the cost share of business services, columns 1-3 depict the
correlation between the export share of gross output by sector and the FDI restrictiveness index, weighted by the share of the service
in question in total cost, while the last two columns correlates intra-industry trade with the weighted FDI restrictiveness index.

I next explored whether services offshoring impwveroductivity and hence competitiveness in
manufacturing industries, regressing output perkeoon imported services inputs as share of tatgiud
value. The results suggest that there is a stalligt and economically significant relationshiptiveen

unit labour demand, which is a measure of laboadgpetivity, and offshoring of services, using adimo
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measure where all services purchased from abreameuded. As demonstrated in the previous section,
there is a large variation among sectors as faeasces offshoring is concerned. We therefordrotiad

for sector fixed effects and also a time trend lideo to focus on how differences in offshoring eais
among countries affect labour productivity. Offigecounting and computing machinery is one of the
sectors in which offshoring has played a major inlenany countries, for instance Ireland. The mean
share of imported services in total cost in thist@eis 3%, but ranges from 0 to 38%. Our regmssi
results show for instance that in this sector ameiase of one percentage point from the mean would

increase labour productivity by about 3%. The ltssare presented in Table 2.

Table 2. Regression results, services trade and productivity (conditional labour demand)

(1) (2)
Wages -0.77%**| -0.40***
(0.04) (0.14)
Price of materials 0.50F 0.43***
(0.29) (0.16)
Capital stock 0.14%** 0.14*
(0.03) (0.08)
R&D 0.64* 0.99**
(0.39) (.42)
Output 0.82* 0.18**
(0.08)
Services Offshoring -3.31** | -3.72***
(1.61) (1.27)
Sector fixed effects Yes Yes
Year fixed effects Yes Yes
N 401 194
Adjusted B 0.97 0.42

Note: Standard errors in parenthesis, ***, ** * signify statistical significance at a 1, 5 and 10 level respectively. Column 1 presents
results using ordinary least squares while the second column presents the results of using first differences.

To summarise this section, there is empirical ewigethat services content is correlated with aeasfg
performance indicators in manufacturing accountiog differences both between and within sectors.
However, there is not sufficient reliable data &lae to establish the direction of causality wddrtainty.

| therefore continue with analysing the questiomilsans of a modelling the relations between goads a
services in a CGE framework.

4. THE MODEL
The model features two countries, one factor ofipation and three final goods manufacturing seators

addition to a range of intermediate services prandd Manufacturing is defined as the conduct of a

® The lower the demand for labour per unit of outpet higher is labour productivity.



number of tasks that can be performed inside tine éir purchased from outside firms. Firms choase t
perform or buy tasks depending on the relative obstach alternative. There akebusiness services
suppliers in the home country andsuppliers in the foreign country. They contribtdgehe production of
manufactures, and the more diversified and spseihlihe more they contribute to the productivityhie
downstream manufacturing sector. While spreadigy@n amount of expenditure on services inputa on
greater variety of services contributes to highexdpctivity, the model also has the property the t
marginal increase in productivity in downstreanmfir from adding another variety declines with the
number of varieties already employed. For instahee11" variety adds more to productivity than the
10T". Each services provider will have to incur sompefront costs in order to set up its business and
develop its unique service. This cost will haveborecovered in the market, and the size of thekeha
will therefore determine how many business servitess can be accommodated. Both business services

and final goods can be traded, but at a cost.

Consumers are assumed to distribute their expeeditu manufacturing such that the expenditure strare

each category is constant, but preferences magr diéitween countries.

Each sector produces a consumption gogdusing labour I(y;) and a composite§) of business services
as inputs. Sectors are indexjedountries are indexadand varieties of the intermediate services/tasks a
indexedv. Goods or services consumed in different couttign produces are denoted in lower case
letters:

1j 1j /p'
o Y=g a-ss ]
where3 is an allocation parameter which indicates hoverisively manufacturing sectpruses direct
labour and business services respectively. Thenpateap defines the elasticity of substitution between
business services and labour (1/f1>1). L and S can be interpreted as tasks be#nfppmed inside and
outside the firm respectively and the elasticitysobstitution can be interpreted as a measurewfdasily
tasks are outsourced in the sector. Profit mastiwa yields the ratio of tasks produced within finm
and outside the firm as follows:

U(py-1)
) L [ W14

Sj PiS IBI

And the unit cost function of the representativenfi
@ cy=[gemwee e q- grg e
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The composite of business services is defined as:

N N+n £l(e-1)
@) S = HZ (Hi | ijv)(g_l)/g + Z(Hiijv)(‘g'l)/‘fﬂ

v=1 v=N+1

in whichN andn is the number of business services, or taskfi@imnbme and foreign country respectively,
lij is the amount of business services of variatged in sectof, H captures the productivity of business
services, and > 1 is the elasticity of substitution between any mdibusiness services or tasks. This way
of modelling diversified business services capttineswell-documented fact that the joint inputadéam

of experts in different, but relevant areas of &dation are more productive than one generalist
providing the same number of man-months as therexp@m. Thus, the larger the number of local and
foreign differentiated business services, or taske, more a given quantity & contributes to the
production ofY.

The corresponding price index for tBeaggregate equals:

5) Py= Hli {Z P+ S (R }

v=l v=N+1

Communication costs are assumed to be of the igetype sot = 1. The productivity parameteks$
capture differences in economic fundamentals dinetogical capability with which intermediates (it
produced at home or abroad) are transformed in& ionsumption goods. Cost minimization yields the

following spending rule on local and imported tag@untry 1 is the home country):

L, [#.7T
I2jv P:I.Iv

Each business service or task is produced sulijeetdnomies of scale stemming from a fixed cost of
developing the task in question. Employment irhesgrvice activity is given by

(7) Ly =L + M0,

wherelL; is the fixed cost of inventing the service in diees whiley is the unit labour cost of producing
the service variety.IWith free entry in the services sector, the patée business service will be a mark-

up over marginal cost defined by the elasticitgwabstitution between any two business serviceaskst

£
9) Py =——¥W,
-1



Where W is the wage rate. Using (5), (7) and tiee £ntry condition that ensures that profits @,z

output of the representative business service dambe calculated to;
_(e-DL;
Vi

It follows from (6), (7) and (8) that employmentéach services firm id;. Consumers in both countries

(8) I iv

are assumed to have Cobb-Douglas preferences
- g
(10 U =[] .S
Where G represents consumption from sedtoand implies that consumers spend a fixed shatbenf
income,q;, on final outpuf. It is assumed that final goods are traded stilbjea small transport cost and

that goods are differentiated according to couafrgrigin (the Armington assumption). This allotvade

and location patterns to be determined in a modél ene factor and many sectors.

(11) G = [Yléji + Y3 ]ﬂa

where a represents the Armington elasticity. With consumeods differentiated according to source,

producers are able to obtain a mark-up over margusts (as given by (3)) as followB); =C,; /(1-a)

Consumers in the home country maximize utility sabjo their budget constraint:
a a |onjla 1
(12) Max[] [ T yzj] TUSEY Py Yy D Py, SwL 1-a 2%
i i i
where t>1 is the iceberg transport cost. The last termrafifs from the final goods sector that are receive
by consumers. This yields a similar spending asléor intermediate services inputs as follows:

(13) - {‘P}

Yj Py
Market clearing conditions in the labour markei tharket for business services, the market for fina

goods and the balance of payments determine thibegum of the model and are given as follows:

(14) Z(l ijv +7iijv):€7_1|‘if

j i

(15) Li - Z Liyi + NigLif

I

(16) Plylej +tP2yj Yaj = Oy (W1L1+ZY1]' I1-4a))
j

and similar for the foreign country. The balanE@ayment condition closes the model
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(17) thlyj y; + NPy i, = ZtPZyj Y, + Nk,
i i

An analytical solution cannot be found unless gjesrrestrictions are imposed on the model, bus it i
possible to solve it numerically. | am interesiedinalysing how falling costs of trade in serviegfect
production structures, trade in goods and serviaad, real income for different constellations oé th
exogenous parameters. For that purpose the medelitten in GAMS having three final goods sectors
that differ in services intensity and elasticitysafbstitution between services and value addeduaten
(1). As a benchmark | solve the model for symmatrcountries both in terms of labour endowments,
consumer preferences and technology. | next exgloe following scenarios: i) the home country has
20% larger labour force than its trading partngrthie home country is 20% more efficient in itse usf
intermediate services or tasks (H is 20% highdd);The home country is more efficient in producing
intermediate services or taskg i§ 20% lower); iv) The home country has lower ertarriers in the

services sector (). is 20% lower.

An interesting question is the relation betweengberices intensity in the final goods producingtees
and the elasticity of substitution between outsedrservices/tasks and value added produced witlein t
representative firm. Whether there is a relatietwieen the two parameters and if so, what suckatare
should be is not clear a priori. | therefore explowo cases. First, | set parameter values suahthe
both # andp declines inj. Second | leff decline inj while p increases irj. It turns out that this
constellation matters for the results. In all st@s and cases | run 30 steps whengcreases by 0.1 for
each step, holding everything else constant. Hse tine scenario has the following parameter gajue

L= H = 1 for both countries,= 5, a = 8,t = 1.01 and. = 100 for both countries. The value of the sector-

specific parameters is presented in Table 3.

Table 3. Parameter valuesfor ssimulation

Case 1 Case 2

Sector| o B p B p
1 0.33| 0.6| 0.8 0.6
2 0.33| 0.4| 0.8 04
3 0.33| 0.25/ 0.4 0.25

o|9|o
0o Or &=

The resulting changes in key variables from théadsg services trade cost included=8.9) to the lowest

=1 are presented in Table 4.



Table4. Simulation results
Percent change in key variables following a redurcint from 3.9 to 1.
Panel A: Case 1

Home country Foreign country
Symm.| L1=120| H=0.8| y2=1.2 | Lf2=1.2 | L1=120| H=0.8| y2=1.2 | Lf2=1.2
PY3/PY1 -8.0 -7.0 -7.6 -6.6 -7.6
GDP per capita 13.4 107 18.0 8.3 14.6 17.6 15.8| 23.0 14.6
Employment share in 0.7 22| -14.2 3.8 1.8 -0.1 -0.1 -2.0 -04
services
Export value
Y1 15 -0.4 96.9 -4.8 -1.6 47| -37.9 5.6 3.9
Y2 15 -6.8 46.4| -15.8 -3.2 129| -33.8| 271 6.2
Y3 15 -8.6 33.1| -194 -4.1 159| -26.3| 429 7.4
Services* 116.2 121.7| 141.5| 142.3| 116.6| 112.4| 100.8| 99.8| 114.9
Import penetration
Y1 0.0 44| -41.7 6.8 3.0 -4.1 70.4| -10.2 -3.3
Y2 0.0 12.7| -37.8| 28.6 5.3 -10.2 26.5| -20.6 -4.9
Y3 0.0 15.6| -30.7| 44.6 6.5 -12.0 15.0| -24.0 -5.8
Panel B: Case 2
Home country Foreign country
Symm.| L1=120| H=0.8 | y2=1.2 | Lf2=1.2 | L1=120| H=0.8| y2=1.2 | Lf2=1.2
PY3/PY1 -4.8 -4.2 3.2 -37 -4.5
GDP per capita 13.3 131 135 7.4 14.2 17.4 10.2| 17.6 14.2
Employment share in 4.8 73| -37.1 5.7 5.0 6.1 6.1 2.6 4.7
services
Export value
Y1 1.3 1.0/ 128.6 -6.0 -0.2 32| -47.7 4.9 25
Y2 1.3 -3.1 44.2| -18.2 -3.7 85| -379| 269 6.4
Y3 1.3 -3.6 38.0| -19.4 -4.1 9.2| -34.2| 312 7.0
Services* 120.1 121.7| 103.5| 120.7| 120.9| 124.8| 116.4| 116.8| 120.1
Import penetration
Y1l 0.0 23| -50.6 6.0 1.7 -2.0 77.7 -8.4 -1.8
Y2 0.0 76| -41.4| 282 5.6 -6.0 23.2| -20.3 -5.2
Y3 0.0 82| -37.9| 326 6.2 -6.5 159| -214 -5.6

Note: Change in services trade is given by a titnesease. E.g. 116.2 means that services exports
increased 116.2-fold.

Symmetry

In this scenario two identical countries engageade in final goods and services and | study tfeceof
reducing cross-country communication costs. Asroamication costs decline from= 3.9 tot = 1, real
GDP per capita increases by about 13%. The gamssalmost entirely from deepening specializaton a
producers of final goods get access to the combiaddty of services/tasks available in the twortdes.
Two-way trade in intermediate services/tasks expandre than 100-fold, but from a very low levettst

highest trade cost. With free trade in intermexlisdrvices, each producer can develop his nichdupto
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and obtain sufficient scale through sales in botirkmts. This reduces the price index of intermtedia
services as given in equation (5), which in turduaes the relative price of the most services-giten
final good, which is good 3. With lower pricesiofermediate services, demand for such servicesase
and there is a small shift in employment towardsitiiermediate services sector (row three in thiet.
This shift is larger in Case 2. Because of higlasticity of substitution between internal andeexal
production of services in the most services-intengidustry, the demand response to a change iprite
index is larger. The second row in the tablesetssthe price of good 3 relative to good 1 armtkedlines
by 8% in the first case where the most servicemagite good is subject to the lowest elasticity of
substitution between internal and externally prediiasks. The change in relative prices of firads is
somewhat less in Case 2 wherés higher in sector 3. Trade in final goods exmgaatithe same pace as
output value and import penetration does not charigeconclusion the model exhibits the well-known
property that even identical countries can gairstautiially from trade in intermediate services/tadlse to

deepening specialization.

Home country is 20% larger

A larger market allows for deeper specializatiod arith high trade cost, the price index of interiagel
services/tasks is lower at home than in the foremmtry. The home country the fore has a comparat
advantage in sector 3 at high trade costs. Howeagrtrade costs come down, the price index for
intermediate services between the two countrieyemges and the home country looses its comparative
advantage in the most services-intensive final gdndustry. Hence, exports of final goods incredse
the smaller foreign country and declines in the darountry. In both countries exports and imports
increases substantially in the services sectorthauiincrease in exports is largest in the homattgu We
also observe that the gains from trade in termanoincrease in GDP per capita are higher in thdlsma
country. The reason is that the price index oérimiediate inputs declines more in this country esitine
relative number of varieties that carries icebeagle costs is higher. In both Case 1 and CaseoRnes
are shifted from direct inputs into the productiminfinal goods to indirect inputs through internegdi
services. This shift is stronger in Case 2 whdse ¢he small country experiences an increase en th
employment share in intermediate services. Theanpn trade in goods takes the same directionisbut
smaller in this case.In conclusion, services trade liberalization @®»domparative advantage in services
intensive industries and shifts exports away frarvises-intensive final goods to intermediate sEsi
Thus, intermediate services are increasingly tradieectly rather than embodied in services-inteasiv

goods. The large country becomes more dependampmorts for its final consumption, while the sneall

" Although exports in sector 1 actually increaseghsly in Case 2 in the home country.



country becomes more self-sufficient in final go@dsit imports more intermediate services instefad o

importing the services-intensive goods.

The home country uses intermediate services more effectively

In this scenario the two countries are similar linr@spects except that the home country has aibett
technology for utilizing intermediate services asks. This could for instance be due to superior
organizational technology including better supphaioc management. The two countries are equally
efficient in producing intermediate services/tagksywever. In this setting, services trade libsetlbn
induces a large shift in production and trade paste Since the home country is significantly bete
utilising intermediate services, but no better raidpicing them, its resources are shifted towarddittal
goods sectors, while the foreign country specisliseintermediate services production. Thus, is tdse
services trade liberalisation results in a larggaase in trade in both goods and services. Tetefare

similar in Case 2, but gains from trade are soméwstmaller and employment shifts larger.

The home country is more efficient in producing intermediate services

In this scenario the two countries have the sargarozation technology, but the home country hdtebe
production technology in the intermediate servieestor, modelled by a 20% lower unit labour
requirement. The impact of trade liberalizatiorthis setting is very similar to the one where hioene
country is larger. In both cases the home coum&y a lower price index for intermediate servicas a
comparative advantage for the services-intensie @ With convergence of the price index (equmtio
(5)), this comparative advantage is eroded andhtimee country again turns to exporting servicesctlire
rather than embodied in final goods. The foreigirtry in contrast shifts resources away from its
relatively inefficient intermediate goods produatimwards final goods production and exports. &heml
substantial gain in GDP per capita in the foreigartry since the cost of intermediate inputs dedihoth

due to lower trade costs and due to lower prodpigees of imported services.

The home country has lower entry costsin the intermediate services sector

Lower entry costs in the intermediate servicesosetan stem from lower cost of innovation e.g. tlue
better education, R&D support schemes or it cadueeto lower regulatory barriers to entry. Agdie t
home country will have a comparative advantageeiwises-intensive goods when trade in intermediate
services are restricted through high communicatiosts. However, since the source of comparative
advantage is lower costs of previously largely traded inputs, as trade opens up, the home coismtry

able to exploit its superior technology in produaginputs directly through international trade ipuits.
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5. SUMMARY AND CONCLUSIONS

This paper has analysed the interrelationship l@tweade in goods and intermediate services. fltss
shown that there is a large variation among mamufieg sectors within countries and within
manufacturing sectors between countries in ternfeuwf intensively they employ intermediate servichs.
is also documented that the extent of trade inrmmbeliate services is quite limited. Neverthelsssall
open economies such as Ireland and Singapore hatatively large and growing import share of
intermediate services. Their experience demonstita the potential for trade in intermediate wew
can be significant. However, the potential forssrdorder trade in intermediate services coulese than
what a first glance at these two countries’ tradaeres suggest since a significant share of tradeivices
is accounted for by license fees. These are paygneeg. from foreign affiliates to their parent quanies
for use of trade marks or proprietary technology.large contribution of licence fees to total trade

services thus suggest that services are largeijde through commercial presence of foreign aifis®

The paper next construct a model that is suitadrl@mhalysing the interrelationship between tradgdads
and services. It is argued that with relativelgthtrade costs for services, a local intermediatgice
supplier base that offers a broad variety of sewiat relatively low cost is a source of compaeativ
advantage in services-intensive goods. Although d#rvices-intensity of manufacturing sectors garie
between countries, it is generally the case thglh-technology industries such as computers andeoffi
equipment are services-intensive. It also appeaise the case that a higher quality of goods withi

manufacturing sector is associated with higherisesvintensity.

Having a relatively broad base of services suppl&melatively low cost is associated with hawvanigrge
domestic market for such services, superior tedyyoin the production of such services or low legito
enter the intermediate services sector. In a waildigh trade costs in services, countries withatreely

low costs of intermediate services will specializeservices-intensive goods and be net exportessicif
final goods. High trade costs in intermediate ey may stem from explicit or implicit barrierstrade

in services. Examples are strict visa requiremeamid procedures for foreign business travellers,
discriminatory qualification requirements for fagei services suppliers and cumbersome regulation.
However, it is likely that trade costs stemmingnfrthe fact that services are not standardizedtiegtih
incomplete contracts that are more costly to eatel monitor across than within jurisdictions are
significant. In addition some services transadioaquire face-to-face interactions between sesvice

supplier and customer. Significant services tredgts are therefore likely to remain in the forabde

8 See Grimes (2006) for a case study of Ireland.



future. Free trade in services is neverthelessefulibenchmark towards which real world scenacas

be compared to.

The model simulations demonstrate that a counttl wirelatively broad and cost effective intermeslia
services supply sector resulting in comparativeaathge for services-intensive final goods sectdirsse
this comparative advantage being eroded with dediservices trade costs. Its exports of finaldpwill
decline, particularly in the most services-inteesindustries. However, instead of exporting s@wic
embodied in goods, the home country will to a laggent export the services directly, while inciagly
importing final goods. Hence instead of embodyiimgrmediate services in exports of final goodg, th
home country’s intermediate services will to a dargxtent be embodied in its imports of final goods

An interesting scenario is when the home countiy $igperior technology fassing, but notproducing
intermediate services. This could be empiricadiigvant particularly for services that can be stadided
and traded over electronic networks, and for ceesitthat have firms with highly sophisticated ways
organizing production. In this scenario falling\éees trade costs will result in specialisationfiimal
goods production in the home country, while it vifitreasingly import intermediate services. A doyn
with superior organisational technology will thusperience offshoring of intermediate services and a
revival of manufacturing, albeit somewhat hollowedt, following falling trade costs in intermediate

services.
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