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NON-TECHNICAL SUMMARY

Services dominate the economic landscape of the postindustnal OECD
economies, typically accounting for between 80% and 70% of employment and
a comparable share of GDP. Growth of the service sector is also an important
aspect of economic development and is strongly associated with income
growth and economic modernization. Explanations for the importance of
services in modem economies, relative both to low-income countries and to
historic patterns within OECD countries themselves, have emphasized
demand-side factors. Yet, while emphasis in the literature has been placed on
final expenditure patterns and prices, some of the most striking aspects of
service sector growth relate instead to the relationship of services to the
production structure of economies, and particularly the refationship of the
service sector to manufacturing. For example, the cross-country pattern of
employment and GDP shares for producer services is strongly correlated with
income levels. The share of producer services in total intermediate demand by
manufacturing firms is also linked to income levels.

In this paper we explore the role of services in the structure of production and
trade. In an effort to better understand the basic structural changes that relate
to service sector growth and trade in services, cur main objective 18 to develop
a set of empirically-based stylized facts. We also examine the extent to which
growth in mtermediate services is siumply related to splintering of otherwise
unchanged activities, and the extent to which it represents a fundamental
change in the organization of production. Working with a cross-country sample
of 17 social accounting mairices, we explore upstream and downstream
service linkages and their relationship to changes in income levels and the
input-output structure of production.

What emerges s a set of stylized facts that closely maich the historical
experience of the OECD countries:

|. income levels are positively associated with employment shares for
intermediate services and with the share of indirect labour in total
manufacturing employment.

iI. The share of value added originating in services, including both private
services and frade, transport and communications services, is also
positively linked to the level of development.



[Il. Income levels are strongly linked to intermediate demand for producer
services, particularly in manufacturing.

V. WhEléi changes in the allocation of non-production activities between
manufacturing and service firms may explain a small share of service
sector growth, the basic story seems instead to be one of tundamental
changes in the structure of production.

V. The irhportance of services for export performance depends on the level of
deveibpment. As we move from the middie-income to upper-income range
of our sample, private services and trade, transport and communications
services have become the most important secteral elements of exports via
intersindustry linkages.

The last resuit relates to the economic structure of the OECD economies.
While their exporis are concentrated in manufactures, their economies are
concentrated in services. At the same time, however, our results serve as a
reminder that, in terms of the intermediate structure of production, services are
a major aspect of production, even for exporiables. Hence, while Japan's
exports in material terms are concentrated in transport equipment and other
machinery and equipment, the activity composition of Japanese exports is
actually concentrated in services, which are almost 50% more important than
transport :equipment and machinery and equipment. Similar patierns hold for
Canada, the European Union, and the United States. Even for middie-income
countries such as Korea, the significance of the service sector for overall
exports is much greater than the direct trade balance suggests.



The Role of Services in the Structure of Production and Trade:
Stylized Facts from a Cross-Country Analysis

Abstract: We examine the role of services in the structure of production and trade.
Working with a cross-country sample of 17 social accounting matrices, we develop
stylized facts relating upstream and downstream service linkages to incomes and the
input-output structure of production. Expansion of services is related to expansion
of private-sector mtermediate services, and to wcreased demand m manufacturing
for service inputs. This growth in demand is more closely related to changes n the
structure of preduction rather than to outsourcing or splintering processes.  Fhe
embodied service component of exports s aiso strongly linked to the level of
development.

L Introduction

Services dominate the economic landseape of post-industnial OECD economies, typically
accounting for between 60 and 70 percent of employment and 2 comparable share of GDP.
Growth of the service sector is also an important aspect of economic development and is
strongly assoctated with meome growth and econonuc modermization, Explanations for the
importance of services in modern economes, relative both to low-mcome countries and to
historic patterns within OECD countnies themselves, have emphasized demand-side faciors.
Clark {1940} was the first to note a rising share of services associated with economic growth
and attributed this to demand side factors. A reiated issue emphasized by Clark and later by
Kravis, Heston, and Summers (1982} 1s the correlation between final-expenditure service
price and income {evels. The theoretical literature on income-price finkages inciudes Balassa
(1964), Samuelson (1964), Bhagwati (1984a, 1983), and Panagarrya (1988). Also in this
vein, Baumol et al. {1983) relate the pattern of rising service prices to relative productivity
differentials.

While emphasis 1 the literature has been placed on final expenditure patterns and
prices, some of the most striking aspects of service sector growth relate instead to the
relationship of services to the production structure of economies, particularly the relationship
of the service sector to manufacturing. As discussed in the later sections of this paper, the
cross~country pattern of employment and GDP shares for producer services 1s strongly
correlated with tncome levels, The share of producer services in total mntermediate demand
by manufacturing firms is also linked with income leveis. Katouzan (1970) and Greenfield
{1966) have arpued that we should expect to find that the demand for producer services grows

with development. Both Katouzian and Francots (1990) link this expansion to growth n



reund—ab"o:ut production and the associated conversion of local markets into national markets.
Alternatively, Bhagwati (1984b) has supgested that such producer service growth may simply
e related to “splintering,” wherem service activities once performed within manufacturing
firms are s:pun off to specialized service providers.

Past empiricai evidence on the rise of the service sector was tndirectly provided by
Cheﬁeryf:zmd Taylor {1968} through therr examination of GNP shares for agriculture and
m:mufacﬁfmng. Park (1989), Park and Chan (1989), and Uno {1989) empirically cenfirmed
rising preﬁuccr service mnputs inte manufacturing, The decline in manufactuning employment
and the sﬁift to service sector employment 1n the post-war period has been well documented
(e.g. Sac'ﬁs and Schatz, 1994, Francois, 1990, and Dighe, Francois, and Remert, [995).
Much oﬁﬁ:is literature, and the related [ierature on wage trends in the OECD couniries, has
exammec:iét?:e fink between globalization and employment patterns. This mncludes Lawrence
and Krugman (1994), Lawrence and Slaughter (1993}, Bhagwati and Dehejia (1993}, Wood
(1994), dnd Leamer (1993, 1994).

Iﬁ;this paper, we explore the role of services in the structure of production and trade.
Inan eff:oirt to better mform our understanding of the basic structural changes that relate to
SErvice sé@:tor growth and trade in services, our basic objective in this paper is to develop a set
of empiﬁ_cally-based stylized facts. We also examune the extent to which growth in
sﬁtermed_iése services is simply related to splintering of otherwise unchanged activities, and
the exte::it to which it represent a fundamental change mn the organization of production.
Woarking with a crass-country sampie of 17 social accounting matnces, we explore upstream
and dnw'::;straam service linkages and their refationship te changes in income fevels and the
input-out_éut structure of production. The analysis provides five results which we mterpret as
entative! %sty[ized facts for further testtng and confirmation or refutation. First, the
employmeént shares of services increase with the level of development, and within
manufacftéxﬁng there is an increase i indirect labour. Second, both vaiue added m private
services ‘rjeiaﬁve to manufacturing value added and intermediate demand for pnivate services
relative t.cf intermediate demand for manufactuning nise with per capita income levels, Third,
the rela%:hfre importance of services is related to expansion of private-sector intermediate
Services i_ind to mcreased demand m the manufactunng sector for service inputs. Fourth,
while cﬁ{mges in the alocation of non-production activities between manufacturing and

service firms may explain a small share of service sector growth, the basic story seems



mstead to be one of fundamental changes in the structure of production. TFinaily, the
embodied service component of exports 1s also strongly linked to the level of development,
with the exports of the high income countries including the greatest level of embodied

SCIVICES.

1L Social Accounting Data
We work with national accounting data ergamzed as social accounting matrices (SAMs). The
SAMSs are supplemented with data on employment from the QOECD and ILQ and data on
purchasing power panty based income levels from the Internationai Comparison Project
(ICP) as published i the Penn World Tables {Summers and Heston; 1991, 1994). The SAM
structure provides a comprehensive and consistent record of national mcome accounting
relationships between different sectors and regions. They ate based an a fundamental, general
equilibrium principle of economics, namely that every mncome (recerpt} has a corresponding
expenditure {outlay).! The SAM is a form of simgle-entry accounting, wherc Incomes or
receipts are shown in the rows of the SAM while expenditures or outlays are shown in the
columns. The strength of this framework 15 that st provides a comprehensive and consistent
record of the interrelationships of an economy. For our purposes, it offers the advaniage of
linking consumption and external trade patterns to the mter-industry structure of intermediate
demand. This allows for a fuller analysis than is possible wien working with mput-output
tables,

The basic dataset includes 27-sector SAMs for 17 countries and regions, as detailed in
Tables | and 2.2 Each national SAM is a 37 x 37 matrx of natienal economuc activitey, and
15 5 combination of the matrix of inter-sectoral expenditures and additional elements for
households, government, investment, and trade, The SAMSs are drawn from the Global Trade
Analysis Project (GTAP) dataset (Gelhar ¢t al,, ferthcoming), and are benchmarked to 1992
values for production, expenditures, and trade. Often, we will focus on what are termed
private services in GTAP. These exclude utilities, construction, trade and transportation, and
government. Private services inciude producer services which are the focus of much of the

theoretical Hterature discussed in Section L.

t The bas:c principles of SAMs, with application to wade policy modeliing, are summarized in
Reinert and Roland-Holst {forthcoming).
2 A condordance of SAM sectors to ISIC numbers 1s provided in the appendix.



Table 1

sources of input-cutput data

Countries and regions
Argenting
Australia

Brazil

Canada

China

Europezn Unilcm
Indonesa

Japan

Korea

Malaysia

Mexico
New zealand:
Philippimes

Singapore

Taiwan

Thailand

Usited States

Secretaria de Planificacion {1986), Argentina
Kenderes and Strzelecki (1992)

Secretarm de Plangjamento ¢ Coordenacac da
Presidencia da Republica Fundacao (1980), Brazil

Statistics Canada (1987

Depantment of Balances of Natienal Economy of the
of the State Statistical Bureau and Office of the
National Input-Output Survey (1987}, China
Ryan (1992}

Central Bureau of Statistics (1989}, Indonesm
MITI (1989}, Japan

Bank of Korea (1988)

Department of Statistics (1988), Malaysia
Secretaria de Pramacion Y Presepuesto (1985)
Burfisher et af {1992)

Department of Statistics (1991), New Zealand

Nationai Economic and Development Authority
(1988}, Phillipines

Department of Statistics {1987), Singapore

Directorate General of Budget, Accounting, and
Stat:stics (1986}

Institute for Developing Economues, Tokyo
Socto Economic Policy and Forecasting Usut,
Chulahlongkorn University Social Research
Institute, Thailand {1985)

MITI (1989), Japan




Table 2

Primary muning
Processed food
Textiles

Clothing

Leather manufactures

Lumber and wood
products

Pulp, pager, and printing

Petroleum and coal
products

Chemucals

SAM scctors
Grans Non-metallic mineral products
Cther crops Primary steel
Livestock Primary non-ferrous metals
Forestry Fabncated metal products
Fisheries Transport equipment

Machinery and eqsupment

Other manufactures

Electricity, water, and gas
Construction

‘Trade, transport, and communications

Private services

Other services (government}

Owaership of dwellings




HEL Scwtce:s; and the structure of Production

Ir: this sccti:{;n, we examine the rofe of services, particularly private services, i the structure
of prociuctiqil and the manner in which this role changes with the level of development. We
examine the role of services n the structure of production from four pomnts of view:
cmployment; demand for producer services, imterindustry linkages, and splintering vs.

structure of production.

Empioyment;

We begin @ur expioration with employment shares. For our sample of countries and regions.
we find that positive changes 1 the employment share of services (and conversely negative
changes in .n:mnufacturing employmient) are positively related to mcome levefs. Even within
manufactu;éi'xg, there is a shift from direct production labour towards indirect labour. In other
words, the rise in services employment is linked to an associaied shift toward service
activities vﬁ_thin the “manufacturing” labour force. As developed further below, this 1s also
related to an increased use {in relative terms) of services as an input by manufacturing firms.
This patierh? 15 illustrated in Figures | and 2. These figures are based on simple OLS-based

analysis of dorrelation patterns between per-capita meome fevels measured in ICP dollars (see

Table3
Service employment and income

{ndirect labour share

Employment i of manufactuning

i producer services employment
wnteroept 0.8625077 0.0805625
Std Err of‘t; iEsi 2.1045477 0.0935581
R Squared 0.7060449 0.6042142
Na. ofObse:r;va!mns 14 12
Degrees of freeéum 12 Hi]
per-capia sznéceme 0060561 2.125E-05
Std Err of income Coef. 0.000105 5.440E-06
o (5.36867) (3.90720)



Summerss and Heston; 1991, 1994) on the ore hand, and cither producer service employment
shares or the mdirect fabour share of manufacturing on the other. The OLS results are

reporied in Table 3.

Demand for Producer Services

An important feature of service sector growth in the OECD countries has been expansion of
the mtermediate service sector. We find a similar pattern here, when companng across
income levels. Figures 3 and 4 present the share of private/business services in value added
relative to manufacturing, and the share of pnivate/business services in total manufacturing
demand, both plotted relative to per-capita ncome,  Underlying OLS results are presented in
Table 4. There 15 a strong correlation, within our sample, between per-capita income levels,
rising telative demand for services by the manufacturing sector, and a osing share for
intermediate services in total value added. In the case of relative manufacturing demand for

services, the most significant changes oceur m the mcome range above 31,000 per captia.

Table 4
Demand for producer services

value added share of
relative to manufacturing demand
manufacturing for mtermediates
Intercept 0.4243674 0.0215807
Std Errof Y Est (2273019 0.0313047
R Squared 0.549316 0.4732855
Mo, of Observations 17 17
Degrees of Freedom {4 15
per-capita income -3.12E-05 5.244E-06
Std Err of Coef. 4.761E-05 | 428E-06
t-ratic -0.654743 31.6712979
square of income 3.821E-069
Std Err of Coef. 2.501E-09
t-ratio 1.5274888




Intermediate Linkages
We next turn to mtermediate linkages. In an carlier cross-country comparison of input-output
stryctures, Park and Chan (1989) found that services exhibit fewer interindustry linkages
averall than manufacturing. At the same time, cross-country studies of the structure of
demand p'oiim to nan-homothetic preferences (e.g. Hunter and Maskusen 1988 and Krawis,
Heston, and Summers 1985}, Comwall and Cornwall {1994} have demonstrated that demand
elasticities éwhich are a function of income mply a demand-side shift in preferences from
agnculmré Ethrougil manufacturing and into services as incomes nse.  On net, we therefore
expect a sliifting pattern of production, driven both by demand and supply side changes,
which will also lead 0 a consequent shift m ihe pattern of economy-wide, interindustry
linkages. \f‘Jith development, an initial shift from agriculture implies increased density of the
imezmediz;t}: use matnx. This pattern may be reinforced by increased round-about preduction
and the ir;tegraaion of mnjemal markets (Katouzian 1970). With a further shift from
manufactaifing and into services, economy-wide density should fall again.3

Ta fexnmme production linkages, we begin by denoting a country's n x n social
accoununfg;matnx by § and a column uas n-vector by e. Then ¢ = ¢'S is the column-sum
vectors of_S. If a ~ over a vector s used 1o denote the corresponding n-dimensionai diagonai

matrix, then

represents the column-sum normalized SAM. An element 4, 15 the proportion of sector j’s
expenditu;_'é recerved by sector i Working with the column-nommalized A matrix, we
examine cdrrciat:ons between cross-country per capita mcormne levels and the basic density of

the mtermie?diate use matrix. Formally, we define the linkage index D as:

3 We may also expect density to fall, even within manufacturimg, if development 15 also associated
with a pro¢ess of horizontal integratzon. We do find some evidence of such a pattern for the
manufactuiing sectog in our data.
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D= fer  ich
@ PTSS
jer  ian

where A is the set of industry accounts and 15 the set of industry plus value-added accounts.
The index I measures the refative density of the column-normalized intermediate use matnx.
It reflects the wmportance of backward linkages between sectors, relatrve to the total level of
production activity.

Table 5 presents the results of simple OLS analysis of the relationship between
interindustry density and income levels. Data points and the estimated functional form 1
Table 5 are plotted in Figure 3. While there is a great deal of vanabiity in the data, we do
identify 2 pattern of rising cconomy-wide mterindustry density through $12,000 per-capita

incoree, and a falling-off from that point on.

Table 5

Income and SAM density
Intercept 0.4403699
Std Erof Y Est (1.060%652
R Squared 0.1491858
No. of Observations 17
Degzees of Freedom 14
per-capita income 1.638E-03
Std Emr of income variable 1. 377E-05
t-ratio §.2825422
square of income -7.08E-10
Std Err of income square variable 6.709E-10
teratio -1.035702




Splintering ;vs. the structure of production

We next ium briefly to the factors dniving the apparent growth of demand for producer
services, ;::zfr%icu[ariy with regard to demand from the manufacturing sector. As we noted in
the Section: I, expianations in the literature have inciuded both (i) reaf changes related to a
basic shift i_n the structure of production, or aiternatively {ii} changes driven wstead by the
outsonrcmg: of service-type activities by manufacturing firms,

To éi]e extent that the changes can be explained by outsourcing or changes n the
location of iserv;cc production between firms, we shouid expect the share of indirect {abour
within manufectunng firms to fall as the share of services in intermediate demand by
manufactasnfng rises. Altematively, structural change related to income levels will be reflected
m the coﬁélatson of demand growth with per-capita income levels. Table 6 and Figure 6
present the results of OLS-based analysis of relative movements between manufacturing
demand fbfr privaie services, on the one hand, and both income levels and mdirect

manufacturing employment ievels, on the other.

Table6
Manufacturing demand for producer serviees
(as a share of tofal intermediate demand)

Intercept -0.003027

Std Err of Y Est 00241518
R Squared 0.7611628
No. 6f Observations 12
Degrees of Freedom 9
per-capita Income §.509E-06
S1d Err of income coetf. 2.185E-06
t-rn‘_tin 3.8937628
mdiﬁrﬁect labour share -(3.057014
Std-Esr of lebour share 0.079925

t-mt@o -0.71334




The resuits reported m Table § "explain” roughly 76 percent of the vamation in
intermediate demand for services. The estimated refationship s plotted 1o Figure 6 for the
range of income levels and mdireet [abour shares covered by our sample. From the figure, 11
can be seen that, while falling indirect labour shares do "explain” a small rise in intermediate
demand, this effect 15 far outweighed by a much sironger positive relationship between rising
mcome levels and rising intermediate demand for services. This result does not, of course, 1n
any way explain the pattern of changes underlying the positive relationship between producer
service growth and income. It docs, however, pomt strongly to real structural change rather

than putsourcing as the most promising direction for further research on this data pattern.

IV. Services and the structure of trade

In this section, we tum o the role of services in the structure of trade. We divide the n
accounts of a country’s SAM into two groups: m endogenous accounts and k exogenous
accounts. Following the standard convention, we define the k exogenous accounts as the
government, capital, and rest-of-world accounts {see Robinson, 1989).  All remaining
accounts, including the consumption account, are endogenous, Define the submatrix of A

consisting of the m endogenous accounts as 4,,,. The multiplier matrix is given by

(Y M= (- A

A representative element of the M matrix. 3, gives the direct and indirect effects on sector &
income caused by an exogenous unit increase 1n sector i income.#

Following Remert and Rolend-Holst (1994), we derive direct and indirect trade
linkages from the individual SAMs based on the M matrix and the trade vectors. Define f; as
the export final demand for commodity 1 and f as the column vector of thesc clements. The

coefficient

@ b =f/Fe

4 The matrix M is not the standard Leontief multiplier matrix, simce a aumber of institutional
aceounts are endogenous. For a mere detailed discussion of this distinction, se¢ Roland-Holst
(1990).
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grves the share of commodity ¢ in total export demand, and the column vector ¢
contains the full set of these coefficients. This vector represents direct export shares.

To acééuni for mtermediate linkages, we also define the column vector
G Q=Mb

whicit i;g,i\fes the weighted average direct and indirect effect on sector 1 of increasing
export ‘demand by one dollar, fioiding its sectoral composition constant. On the import
side, we define v; as the share of expenditures by endogenous sector j 1o the rest of the
world {xmport ieakages) and v as the row vector of such expenditure shares. The

ieakagé: multiplier 1s then given by

Thlsarow vector gives the total import leakages resulting from the dircet and indirect
cffects of 2 doljar increase m the exogenous demand for good 1.

Tai:ie 7 presents the direct and ndirect trade linkages. One of the most
mierestmg patterns i the table telates to export linkages. In particular, from the
matnx ¢, we have 2 measure of the direct trade pattern. Not surprisingly, trade s
conccnirmed \n manufactures, and the mmportance of high-end manufactures (like
machmery and transport equipment) rises with income. However, the picture changes
when we introduced the full set of intermediate linkages. In particular, the matrix £
g1ves: the sectoral intensity of the overall export pattem. What stands out is the
reEaiwe service intensity of exports i the high income countries.

. To illustrate this point, Figure 7 piots the pattem of total export imtensity
agamst income. The underiying OLS estimates are presented n Table 8, Based on
net shares, the exports of the high income countries are concentrated i the upper-end
of t%l:e manufzcturmg spectrum.  However, on an acuvity basis, where we account for
the fuli set of economy-wide intermediate linkages, we find that the most important
sect_ors for export performance are the service sectors. In terms of income [evels, we

find ;miédie ineome countries (defined as up to $10,000 per year in per capia ncome)
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Table 8
Direct and indirect private service exports

Fuil-sample

intercept 0.5309738
Std Errof Y Est 0.335389%
R Squared 0.0915832
No, of Observations 17
Degrees of Freedom 14
per-capia Imcome -4 47E-05
Std Err of income coeff. 7.026E.03
t-ratic -0.636597
per-capita income squared 3.099E-09
$td Err of squared income coefl. 3.6G1E-09
t-ratio 0.8398162
Sample excluding Argenting, Brazil

Intercept 0.3634881
Std Errof Y Est 0.1892783
R Squared 05101662
No. of Observations 15
Degrees of Freedom i2
per-capita income -4, 71E-05
5td Err of income cocff. 3.974E-05
t-ratio -1,185327
per-capita income squared 3.998E-09
Std Err of squared income coeff. 2.091E-09
t-ratio 1.911787

concentrated in exports of manufacturing activities. In Korea, for example, the most
important sector for both direct and indirect exports is machinery and equipment.
Beyond this point, economies shift in relative terms from exporting manufacturing
activities to exporting service activities, Hence, while the net composiﬁon of exports
is concentrated i tangible exports, the leading cost component of these export 15

actually service activities n the OECD CCONOMIES.
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V. Summary

Services are the dominant feature of the post-industrial OECD economies, and growth
of the sector 15 an important feature of economic development. Working with a cross-
country sample of social accounting data, we have examined changes in the structure
of preduction and trade, and the overail relationship of services to these patterns.
What emerges is a set of stylized facts that mateh closely the historical experience of

the OECD countries. To summarize:

(i) Income levels are positively assoziated with employment shares for
intetmediate services and with the share of inditect inbous in total
manufacturing employment.

(i) The share of value added ongiating n services, mcluding both private
services and trade, transport, and commumications services, is also positively
linked to the level of development.

(i) Income fevels are strongly linked to intermediate demand for producer
services, particularly in manufacturing,

{iv) While changes in the allocation of non-production activities between
manufactunng and service firms may explain a small share of service sector
growth, the basic story seems instead to be ane of fundamental changes in the
structure of production.

(v) The importance of services for export performance depends on the level of
development. As we move from the middle-income to upper-income range of
our sample, private services and trade, transport, and commutications
services become the most important sectoral elements of exporis via
mtermdustry linkages,

The last result refates to the economic structure of the OECD economies.
While therr exports are concentrated in manufactures, thetrr economies are
concentrated in services. At the same time, however, our results serve as a reminder
that, n terms of the intermediate structure of production, services are 8 major aspect
of production, even for exportables. Hence, while Japan's exports ta material terms
arc concentrated 1 transport equipment and other machinery and equipment, the
activity composition of Japanese exports is actually concentrated n services, which

are almost 50 percent again more important than transport equipment and machinery



and equipment. Similar patterns hold for Canada, the European Unton, and the United
States. Even for middle-income countries such as Korea, the significance of the
service sector for overall exports is much pgreater than the direct trade balance

suggests,
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Figure 4
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Figure 5

Inter-mdustry linkages
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Figure 6
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Figure 7

Private Services — direct and
indirect export linkages
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Appendix Table A-1
Concordance of SAM sectors to ISIC sectors®

SAM sector ISIC number and description, {p) = part pertaining to description

Gramas

(p) 1110 Agriculaural & livestock production (paddy tiee enly}

(p) 1120 Agriculturai services (servicing paddy nce production
only)

(p} [ 116 Agricultaral & livestock preduction (wheat onlyj

() 1120 Agricultural services {servicing wheat production caly}

(p) 1110 Agriculumi & jivestock production {grams except
wheat & rice oniy)

(p) 1120 Agricultural services (servicing preduction of prains,
except wheat & rice oniy)

Other crops
(p) 1110 Agrcultural & livesteck production (non-gram crops
only)
(p) 1128 Agrscultural services {servicing ROR~Erain crops
praduction only}
(p) 1110 Agnicsiturat & livestock production (weol only)
(p) 1120 Agnesltural services (servicing wooi production asly)

Livestock
(p) 1110 Agricultural & livestock production {other livestock
production enly)
{p) 1120 Apncultural services (servicing other livestock
productien only}
1136 Hunting, trapping & game propagation

Forestry
1210 Forestry
1220 Logging

Fisheries
1301 Geean and coastas! fishing
1302 Fishing n.e.c.

Primary mining
2190 Coal manuag
(p} 3540 Marufacture of miscellaneous products of petraleum
and coal (briguettes only)
() 2200 Crude petroleum & natural gas production (oil only)
(p) 2200 Crude petroleum & natural gas production (gas only)
(p} 3530 Petrolesm refinesies (LPG only}
2301 Iron ore minng
2302 Nen-ferrous ore mining
2901 Stone quamrying, clay and pits
2982 Chemical and fertiliser mineral miming
2503 Salt muning
009 Minirg and guarrysg n.e.c.

32



SAM sector

181C number and description, {p} = part pertaining to description

Processed Food

Textiles

Clpthing

Leather

{p) 3116 Grain mill products (processed rice oniy)

3111 Siaughtermg, prepanag and preserving meat

3112 Manufacture of dairy products

3113 Canmng and preserving of fruss and vegetables

3114 Canning, preserving & processing of fish, crusiaceans
and simifar foods

3115 Manufacture of vegetable and ammal oifs & fats

{p) 3116 Grasn mili products {except processed rice)

3117 Manufacture of bakery products

3118 Sugar factones and refinerics

3119 Manufacture of cocoa, chocolate & sugar confectionery

3121 Manufacture of feod products n.c.c.

3122 Manufacture of prepared ammal feeds

3131 Distilling, rectifying & blending spirits

3132 Wine industries

3133 Malt fiquors and malt

3134 Soft drinks & carbonoted waters industries

3140 Tobacro manufaciuses

3211 Spining, weaving & finishing textiles

3212 Manufacture of made-up textile goods excluding wearing
apparel

3213 Knitting milis

3214 Manufacture of carpets & rugs

3215 Cordage, rope & byine iadustries

3219 Manudhenee of textifes ne.c.

3220 Manufactuse of wearing apparel, except footwear

3231 Tanneries & leather finishing

3232 Fur dressing & dyeing indusines

3233 Manufscture of products of leather & leather
substitules, except footwear and weanng apparei

3240 Manufacture of footwear, except vulcanssed or moulded
rubber or plastic footwear

Lumber and woed products

3317 Sawmilis, plan:ng & other wood mills

3312 Manufacture of woaden & cane cortmners & small cane
ware

3319 Manufacture of wood & cork products n.e.c.

3320 Manufactsre of Furmiture & fxtures, except primarify
of metal
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SAM sector 1SIC number and description, (p} = part pertasmiag to description

Pulp, paper, and priating
3411 Manufacture of puip, paper & paperboard
3412 Manufacture of contumners & boxes of paper and
paperboard
3419 Manufacture of pulp, paper & paperboard articles n.e.c.
3420 Printing, publishing & allied industrzes

Petroleum and coal praducts
{p} 3530 Petraleum refineres (except LPGY
{p) 3540 Manufacture of misceilaneous praducts of pewoleum and
coal (except bniquettes)

Chemicals

3511 Manufacture of basic industrial chemicals except
fertilisers

1512 Manufacture of fertilisers and pesticides

3543 Manufactuge of synthetsc resins, plastic materials and
man-made fibres except lass

3521 Manufacture of paints, vamishes and lacquers

3522 Manufacture of drugs and medicines

3573 Manufacture of soap and cleaning preparations, perfumes
and cosmetics

3529 Manufacture of chemucal products n.e.c.

3551 Tyre and wbe industries

3559 Mazwfacture of rubber products n.e.c.

3560 Manufacture of plastic products n.e.c.

Non-metailic minerat products
1614 Manufacture of pettery, china and earthenware
3620 Manufacture of gass and glass products
3691 Manufuctuse of stuctural clay compounds
3692 Manufacture of cement, Hme and plaster
3699 Manufacture of non-metallic mineral products n.e.c.

Primary stecl
3710 Iron and steed basic industries

Primary non-ferrous metals
3720 Non-ferrous meta basic industries

Fabricated metai prodacts

3811 Manufacture of cuslery, hand tools and generai
hardware

3812 Manufacture of fzrmifure and fixtures primarily of
metai

3813 Manufacture of structusal mstal products

3819 Manufacture of fabneated metal praducts except
machinery & equipment r.e.c.
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SAM sector

ISIC number and description, (p) = part pertatning to description

Transport equipment

3841 Ship building and repairing

3842 Manufacture of raifroad equipment

3843 Manufacture of motor vehicles

3844 Manufacture of motorcycles and bicycies
35845 Manufacture of awcrafl

3849 Manufacture of traasport equipmentnec.

Machinery and eguipment

Other manufactures

3821 Manufacture of engines and fushines

3822 Manufacture of agniculteral machinery and equipment

3823 Manufacture of metal and woed working machinery

3824 Manufacture of special industrial machinery and
equipment except metal and wood working machinery

3825 Manufacture of office, computing and accounting
machirery

3829 Machinery and equipment except electrical ne.c.

3831 Manufaciure of elecirical industriai machinery and
apparatus

3232 Manufacture of radio, television and communication
cquipment and apparatus

3833 Manufaciure of electrzeal appliances and housewares

3839 Manufacture of efectrzcal apparatus and supplies n.e.c.

3851 Manufacture of professional and scientific, and
measuring and controlling equipment, n.e.c.

3852 Manufacture of photopraphic and optical goods

3853 Manufacture of watches and ciocks

3901 Manufacture of jeweilry and refated articles
3902 Manufncture of musical instruments

3903 Manufacture of sperting and athletic goods
3909 Manufactunng wndustries n.e.c,

Electricity, water, and gns

Construction

5105 Electeic Hght and power

4102 Gas manufacture and distribution
4103 Steam and het water supply
4200 Water works and sapply

5000 Construction

Trade, transport, and communication

61438 Wholesals trade

6200 Retail trade

6310 Restaurants, cafes, and othter cating and drinking
places



SAM sector I1SIC number and description, {p) = part pertaning to description

6320 Hotels, rooming houses, camps and other lodging places

7111 Railway transport

7112 Urban, suburban and inter-urban highway passenger
transport

7413 Other passenger land trapsport

7134 Freight transpert by road

7115 Pipeline transpert

7116 Supporting services to iand wansport

7121 Qcean and coastal transport

7122 indand water transport

7123 Supporting services o water transport

7E31 Air transport carriers

7132 Supporimg services 10 air transport

7191 Services mcidental to transport

7192 Storage and warehousing

7200 Communication

Other private services

0 Activitics not adequately defined

8101 Monetary mstituiions

8102 Other financial institutions

2103 Financial services

8200 Insurance

8310 Real estate

8321 Legal services

8322 Accounting, auditing and bookkecping services

$323 Data processing and tabulating services

8324 Engineenng, architectural and technicatl services

8325 Advertising services

2329 Business services, except machinery and equipment
rental and leasing, n.e.c.

£336 Machinery and equipment rental and leasing

9411 Motior picture production

9412 Motios pcture distribution and projection

9413 Radic and television broadeasting

9414 Theatrical producers and entertainment seevices

9415 Authors, music composers and ether mndependent arusts
n.e.c.

9420 Libranes, museums, botanical and zoological gardens,
and other cuitusal services, n.e.c.

9490 Amusement aad recreational Services n.6.c,

9511 Repair of footwear and other leather goods

9512 Electrical repair shops

9513 Repair of motor vehicles and motorcycles

9514 Watch, clock and jeweliry repair

9519 Other repair shops n.c.c.

9530 Laundries, laundry services, and cleaning and dyemg

plants

9530 Domestic services

9591 Barber and beauty shops

9592 Photographic studios, including commercial photography

9599 Pessonal services n.e.c.
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SAM sector ISIC number and description, {p) = part pertaining to description

Other services {(government)
91434 Public adrmnisiration ard defence
9200 Sanitary and similar services
93184 Education services
9320 Research and scientific institutes
9331 Medicad, denstal and other ealth services
9332 Veterinary services
9340 Welfare institutions
9350 Bussness, prefessional and Isbeur associuons
9391 Religious orgamsations
9399 Social and related community services n.e.c,
9600 International and other extra-territorial bodies

Ownership of dwellings

* This concordance 1s based on the concordance from SAM sectors to GTAP/SALTER
scetors, and from GTAP/SALTER sectors fo ISIC sectors, on the basis of a concordance
provided to the GTAP consortium by the Australian Industry Commission,
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