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Abstrad

Data onthe size and growth of different sedors of econamies are analyzed to
determine the impad of restructuring on the growth rates of red GDP in nineteen
OECD courtries over the period 19701996. We find that productivity growth
and growth in red GDP were significantly and paitively affeded by the structural
change, and the convergenceof structure, caused by faster growing non
governmental servicesedors. Growth in these service sedor outputs enhanced
aggregate productivity through the externaliti es that accompany sedoral

speaali zation and inter-sedor trade in intermediate serviceinpus. Restructuring
employment toward larger service sedor shares did na produce significant
efficiency gains. Indeal shifts toward government services employment appeas to
have reduced aggregate productivity. These results are robust in experiments that
addressconcerns abou endageneity eff eds through two stage estimations using
panel data.
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I: INTRODUCTION

The relationships between econamic structure, restructuring, productivity growth and econamic
growth have been the focus of a number of recent econamic studies. In an historicd context,
Johrson (2000 argues that the agricultural sedor was unable to redize significant, sustained
increases in productivity until the manufaduring and knowvledge sedors emerged to supgy
medhanicd and scientific inpus. Gemmell and Wardley (1990 identified asimil ar
complementary role for the service sedor in the history of Briti sh econamic growth. In amore
recant context, Feder (1983 argued that restructuring based onthe growth of an export seaor
contributed significantly to prodctivity growth and econamic growth. Ram (1986 made a
similar argument with resped to the role of the government sedor in econamic growth. Curtis
and Murthy (1999 and Dowrick (1989 foundthat restructuring arising from the growth of the
servicesedor was asignificant part of the growth processin asample of OECD courtriesin the
period before 1985.Looking forward, Lipsey (1993, 1995 saw tecdhndogicd change based on
changes in the organization and structure of production arising from advances in transportation,
communicaions and information sedors as the basis for a new paradigm for the understanding of
eoonamic growth in agloba context. In addition, Bernard and Jones (1996 argued that
productivity convergence acossindustrialized courtries could be explained in part by the
restructuring that is evidenced by the increased service sedor share in ouput and employment.
Alternatively, athers have raised concerns abou the potentiall y negative impad of unbalanced
growth on poductivity growth foll owing Baumol (1967 and Rowthorn and Wells (1987, or
abou the methoddogies used to evaluate the processas in the cae of Dowrick and Nguyen
(1989 and Sheehey (1990.

This paper makes a @ntribution to this exploration d the dfeds of restructuring on poductivity
growth. It builds on ealier work by Dowrick (1996 and Curtis and Murthy(1999 to explorein
more depth and detail the relationships between structural change and productivity growthin a
sample of OECD courtriesin thetime period 19701996. Our work is motivated in part by an
interest in extending the study by Curtis and Murthy (1999 by increasing the sample, and
examining a broader set of sedor definitions and sedor dis-aggregations to explore restructuring
and growth in more detail and depth. Questions also persist abou the impad of the government
sedor, and growth in that sedor, on goductivity growth. Landau (1983, Ram (1989 and
Dowrick (1996 have mnsidered the government sedor impad on growth, bu differencesin
their results leare room for further work. These diff erent passble impads from the government
sedor suggest anedl for afiner distinction keen the mmmercia or nornrgovernment services
sedor and government services when examining the role of restructuring. A further motivation
arises from results suggesting that courtry speafic fadors, including productivity growth arising
from techndogicd diffusion and “cach-up”, shoud be given explicit recognitionwhen
examining inter-courtry productivity growth rate diff erentials.

Figures 1 and 2 povide abasic ill ustration d the structure, restructuring and growth
relationships of interest. Based ona sample of 19 OECD courtries over the time period 1970
1996,the dhartsill ustrate two dmensions of these relationships. Figure 1 shows growth ratesin
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total red GDP compared to growth ratesin total red services GDP, where services GDP includes
both norrgovernment and government services. The strong positive rrelation (r =0.88) is
consistent with olservationsin ather studies, and refleds what might be cdl ed the standard
empiricd relationship. By contrast, Figure 2 presents awedk negative crrelation (r = -0.24)
between the size of the total service sedor, measured by the share of red service GDP in total
red GDP, which would be consistent with concernsthat a larger service sedor tendsto lower
aggregate productivity growth. To pu the point ancther way, it is not structure, bu structural
change, that contributes to the overall growth rate. In that case bath the growth in the service
sedor andits szerelative to the rest of the eonamy are important to the growth process The
models we use to examine the contribution d restructuring to growth attempt to addressboth
these aspeds of the growth process

Thedatain Figures 1 and 2 povide part of the picture. A more detail ed set of descriptive
statistics and additional graphics are presented and dscussed in sedion lll below. These
additional configurations of the data permit an examination d the contributions of the non
government service sedor and the government sedor, respedively, to aggregate productivity
growth. We have dso constructed four panels of data wvering sub periods of the overall 197G
1996 priod. The panel data permit an examination d questions of simultaneity bias and courtry
spedfic dfedsin the estimation d growth rates raised by Dowrick’s (1996 and ahers. The next
sedion sets out the sedor growth models used to examine the impads of restructuring on
productivity and income growth. A discusson d the data, seaor definitions and time periods
used in the empiricd estimates follows. Subsequent sedions report and dscussthe main
findings of this gudy.

[I: THE MODELS

Our primary interest isto examine and evaluate the impads of econamic restructuring, arising
from diff erencesin sedor growth rates, on poductivity growth and growth inred GDP. The
datafor industrial courtriesill ustrate that the most striking asped of this restructuring has been
the very high rates of growth in service sedor employment and ouput, compared to employment
and ouput growth rates in the goods producing sedors. The result has been adedinein the
share of output and employment in the goods producing sedors of the industrial ecnamies. This
dedineisof course refleded in the rise in the shares of employment and ouput originating in the
service producing sedors, bah nongovernment and government. We examine this restructuring
within amodified growth aceunting framework that hasits originsin Feder (1983, bu has been
subsequently extended and refined in awide range of studies, including many of those dted
abowve. This approach is of interest becaise it offers an empiricd estimate of the overall impad of
restructuring on growth by separating the acntributions to growth arising from increased fador
inpus from those aising from the dficiency gains and externaliti es derived from restructuring.

We start with a growth aceurting approadch which is of interest in its own right and pgrovides a
basis for the development of extended spedficaions. The basic agument is that growth in the
servicesedor of the eonamy, defined in dfferent waysin ou later experiments, hasthe



potential to contribute to growth in aggregate red GDP in at least two ways. Asauming noidle
resources, growth in the service sedor will enhancered GDP and growth to the extent that inpus
to production have higher marginal productivities in service production (the expanding sedor)
than in dternative anployment. Thiswould be an efficiency gain from restructuring inpus and
outputs. Furthermore, service sedor outputs (expanding sedor outputs) used asinpus to the
production d goods may contribute to the dficiency of goods sdor production through an
externality effed. A paositive externality might be generated by improvementsin the avail ability,
quality, and cost of service sedor inpus to goods production when these inpus are obtained
from speaalized supgiers rather than produced “in howse”. For example, improved and
increased information flows, communicaions fadliti es, financia service cgadty, transportation
fadliti es and genera socia overhead and infrastructure flowing from a growing publlic and
private service sedor may impad positively on goods sdor output and productivity.
Alternatively, in the dsenceof growth in its relative size, a stagnant service sedor might have
lower productivity and productivity growth than the goods producing sedor, and might be a
sourceof inefficiencies and regative externaliti es which depressaggregate e@namic growth.

To examine these passhiliti es consider first an econamy with two producing sedors, ore
produwcing goods (G) and the other producing services (S). Red GDP is then:

(1) Y =G+ S, where
2 G=G(Kg, L, ),
©) S=3(Ks, Ls),

(4a) K=(Kg+Kg),and
(4b) L =(Lg +Ly).

K andL are caital stock and labour inpus respedively. Servicesedor output, S, isan inpu to
goods fdor production to cgpture the externality effed of increased service sedor output on
goods fdor production and onGDP growth.

Including efficiency effeds from the resourcere dl ocaions arising from the restructuring of
production and inpus can be acomplished in severa different ways. Feder (1983 and Dowrick
(1996 both assume, at least initialy that marginal prodvctivities for both fador inputs diff er
between sedors by afador 9, such that

5) Sk/Gk = S /G, = 1+06.
Thesign o dindicates which o the two sedors has the higher marginal productivity and thus the

diredion d fador re-all ocaion that would increase Y through efficiency gains, in the ésence of
externaliti es.



The production functions (2) and (3) along with (4) and (5), using the assumption that the
marginal productivity of labou in goods production G = B(Y/L), can be manipulated to derive
the foll owing approximation d the growth of red GDP:

. . 090 [
(6) Y=a(l/Y)+ BL+ %_H-_dHS(S/Y)

In this equation a is the marginal product of capital in the goods ®dor, Gk, and 3 istheimpad
of employment growth onGDP growth. More importantly the parameter [{ d/(1+0)} +Gsg] gives

the total effed of servicesedor growth, SonY . However, this gedficaion daes not separate
thistotal effed into its comporent efficiency and externality effeds, an extension considered in
more detail below.

First, a aiticism of this pedficaion arising from Sheehey (1993, isthat it ignores the
posshility of crosssedora externditi es. Goods dor outputs might be treaed asinpusto
servicesedor output, in an intermediate input sense rather than a caital sense, just as srvice
sedor outputs are treaed as intermediate inpus to goods dor productionin (2). Whilethisis
intuitively amore challenging view of the production d services, it isnat inconsistent with the
value added to goods in the food services or restaurant industry, in eledronic equipment service
and repair industry, and perhaps more broadly in the retail trade industry. The potential for such
crossexternaliti es has been examined in Curtis and Murthy (1999, with pasitive results.

Crosssedor externditi es can be introduced through asimple modificaion d the production
functions underlying (6). Asbefore, let red GDP (Y) include output from two sedors namely
goods and services, bu amend the service sedor production function to include the possbility
that goods are intermediate inputs to services production. These intermediate inputs of goods are
additional to the caital inputs to services. Accordingly we anend (3) aboveto give:

(33) S= S(Ks, Ls, G)
Then using (2), (3a) and assumption (5) yields:

@) Y=a(/Y)+ B+ Sl%és'(s'\m SI%EG(G/Y)

which all ows contributions to total red GDP growth from efficiency gains and externalitiesin
bath sedors. Aswith (6), this equation measures total eff eds of restructuring withou separation
of efficiency gains and externaliti es. These dfeds might be pasitive in bah cases through
externaliti es although clealy bath sedors canna contribute to efficiency gains based onfador
marginal productivity diff erentials between sedors.



The patterns of restructuring observed in the OECD, and in most other courtries, isagrowth in
service sedor employment and ouput relative to goods dor employment and ouput. Asa
result the service sedor share of total output and total employment has increased substantially
through a processof unbalanced growth whil e the goods dor has experienced a arrespondng
relative dedine. Our primary concernin this gudy isto examine in more detail the relationship
between this unbalanced growth, a restructuring toward services, and the rate of growth of
aggregate red GDP. Asaresult we return to the initial production functions (2) and (3) and
consider modified assumptions abou productivity diff erentials that permit separate identificaion
of efficiency gains and externaliti esin the growth process

First consider the cae in which the margina productivity of cgpital isthe samein bah sedors of
the eonamy:

(8) Gk = &,
but marginal productivities of labou differ by €, such that:
(9) SL/GL =1+¢,

and G, the margina productivity of labour in goods productionisrelated to average labour
productivity, as before, G. = B(Y/L). It might be agued that thisis amoreredistic goproad to
fador marginal productivity differentials for industrial courtries with well developed and
integrated cgpital markets. Then the following approximation for the growth of red GDP isthe
result of replaang (5) with (8) and (9), and wsing the service sedor production as defined initialy
by (3):

(10) Y=a(l/M)+ BL+ B (Ls/L)+ GsSTY)

The composite parameter €3 provides a measure of the dficiency gains or losses resulting from
there-allocation d labou from the goods producing sedor to the services producing sedor,
based on dfferencesin marginal labou productiviti es between sedors. Gs measures the
externadlity effed of servicesedor growth, operating through goods sdor production, ongrowth
in aggregate red GDP. This approad is consistent with the concern that lower labowr
productivity in services production may prevail, and would depressaggregate productivity
growth and red GDP growth if the service sedor grew faster than the goods ®dor.

Sewmnd, as an dternative, consider the cae in which margina productivities of labour are
linealy related to sedor average labour productivity. For example, assume that:

11 GL = u(GlLe) and S = A(SlLy),
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which is consistent with a quasi-Cobb-Douglas production function. Once ayain this recognizes
concerns abou seaor labou productivity differences. Then using production functions (2) and
(3) dong with assumptions (8), and (11) in placeof (9), yields:

(12 Y=a(/M+ UL (GM+ A Ls(SY)+ GsS(SY)

This gedficaion provides an dternative way to separate the dficiency and externality effeds of
restructuring. The dfeds of sedora employment growth are separated by sedor and weighted by
sedor output shares, which permits inferences abou the dficiency effeds of employment
restructuring. The externaity effeds remain separate a in equation (10). Dowrick and Gemmell
(1997 have used this approach to sedoral productivity differentialsin their examination o
restructuring between agricultural and industrial sedors in the aygregate growth process

These models acourt for efficiency gains and externaliti es arising from restructuring but they do
nat give explicit consideration to the role of tedhindogy and techndogicd change & contributors
to GDP growth. However, the restructuring processitself is a diange in the techndogy of
production, marticularly in as much asit refleds an increase in sedoral spedalization and inter-
sedoral trade, charaderized by the increased use of intermediate inputs by one sedor that are
produced in the other sedor. Nonetheless other studies foll owing Dowrick and Nguyen (1989
have given explicit recognition to the trend in productivity growth, and particularly to the
productivity growth arising from “cach-up” posshiliti es. To this end we return to the initial
production functions and extend them to include explicitly arate of techndogicd progress This
is consistent with the extension to the model made by Dowrick (1996.

The production functions (2) and (3) now include atime dimensionto alow for the introduction
of an exogenous rate of techndogicd progress giving:

(2&) G= G(Kg, Lg, S, t) and

(3b) S= S(Ks, Ls, t)

The anphasis onthe separation d the dficiency and externality effeds, and the underlying
asumptions abou fador margina productivity differentials, is omitted as we return to (5) and
concentrate on the total effeds of restructuring. Then following Dowrick (1996, let the rate of
techndogicd progressin the goods sdor of the e@namy be:

13 n°=G, /G=06log(yly*)+6'+6'+ v

wherey is per worker red GDP, y* is the per worker red GDP in the curtry with the highest
per worker red GDP, and 6' and 6' are time and courtry spedfic comporents respedively.
Further, assume that the rate of techndogicd progressin the services dor is either above or

below that in the goods sdor such that:

(14) = (1+ o)(r + 1P).



If sedora marginal productivities were equal, service sedor techndogicd progresswould dffer
from that in the goods sdor by a constant, which might be ather positive or negative, namely I'.

Combining (2a), (3b), (5), (13) and (14) yields the foll owing approximation for growth in red
GDP:

S oS
1 Y= 1-— PPV S
(19 1-=)n® v BL [15 GS]Y1+5Y

Red GDP growth is determined by techndogicd progressin the goods producing seaor
weighted by the relative size of that sedor, by the growth in fador inpus, and by the dfeds of
restructuring based onservice sedor growth and size. The last two termsin this equation identify
the dfedsof restructuring in terms of the cmbined efficiency and externdlity effed, adjusted
for the dfeds that might result from the exogenous rate of techndogicd change in the services
sedor, based onthe size of the servicesedor but nat its rate of growth. There gppeasto be a
serious problem of endogeneity in (15) in that T€ isafunction of y in (13). To addressthis
problem we have used a simple two stage method d estimationin the foll owing sedion. First
we estimate (13) by OLS and wsethe 7/° oltained therein the estimation o (15). Asa
badkgroundto the later estimations of equations (6), (10), (12) and (15), the next sedion
examines the data.

[I1. THE DATA, SECTOR DEFINITIONSAND VARIABLES:

Our focusis on growth and structural change in the nineteen OECD countries for which data ae
avail able ona mnsistent basis from 19701996in OECD pubicdions, with the exception d a
very few yeasin the cae of some wurtries'. Initially, we have foll owed established pradicein
our definitions of the sedors of the e@namy, using the International Standard Industrial
Clasdficdion d econamic adivity adopted by the United Nationsin 1986.The OECD reports
national acaunts production and employment data acording to this classficaion system.
Within this framework we define the “goods producing sedor” to include: primary production,
manufaduring, utiliti es, and construction. The “service producing sedor”includes the remaining
adivities namely: trade, transport and communicaions, finance, insurance, red estate and
business grvices, community social and persona services, and government services. Our first
examinations of the role of restructuring are based onthis broad definition d the goods-services
structure of the e@namy. It provides a base line examination using the sedor definitions
common to most previous work.

The murtries are: Canada, the United States, Japan, Austria, Australia, Belgium,
Denmark, Finland, France, Germany, Greece Italy, Netherlands, Norway, New Zedand,
Portugal, Spain, Sweden, the United Kingdom.
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Subsequently, to consider issues raised in ather studies abou the contributions of private services
versus government services, we re-define the services producing sedor. First we includein
services only nongovernment services, and seandwe define aservice sedor that includes only
government services. The “goods” sedor changes acrdingly to include government servicesin
thefirst case, and all nongovernment services in the seandcase. This gives us threepatterns of
restructuring which permit separate cnsideration d the roles of total, non government, and
government services in the growth experience of the aggregate eonamy. Annual datafor
aggregate red GDP (YY), andthe dternative definitions of sedor red GDP (Sr, Gt; Svev, Grav;
and Sgv, Gr+na), grossfixed capital formation (1), total employment (L) and sedor employment
(Ls, Le and variations), are from OECD National Accounts; Volume Il and OECD Labour
Force Satistics [OECD, various yeas).

Because our interest isin the longer term growth patterns we have foll owed the pradice
established in ather studies and compounded annual growth rates over sub-periods of the 197G
1996sample period. Rather than use simple five yea periods for the cdculation o these growth
rates, after inspeding the data and cyclicd patterns they suggest we have defined four sub-
periods which run approximately from cyclicd pe&k to cyclicd pe&. The sub-periods are: 1970
1976, 19771982, 198389 and 19901996.Growth rates for ead courtry in ead sample period
were cdculated by ordinary least squares estimation, wsing atime variable. These sub-period
growth rates and values are used in two ways. First they provide abasis for constructing four
panels of datafor ead o the courtriesin the sample. Then poding these datagives atotal of 73
observazttionsfor usein empirica estimates of the impad of structural change on productivity
growth”.

Table 1 provides sme descriptive statistics on the basic growth and structura change data for
ead pand of data and for the poded data. Growth rates and standard deviations in those growth
rates are for outputs and employment are in the upper part of the table. Measures of structurein
terms of sedor shares of employment and ouput, standard deviations and coefficients of
variation arein the lower part of the table. Several observations warrant particular mention.

In general terms the growth in total red GDP refleds a persistent unbalanced growth peatternin
the courtriesin this smple. Servicesedor output growth rates are consistently higher and more
stable than goods sdor output growth rates, although the overall trendin growth ratesis
dedining aadossthe sample period. Thisdedining trendis particularly strong in the growth rates
of government services which by the last sub period are lower than the growth rates in the goods
and the total services dor, athough the variation aaosscourtries in the sample has increased.
Growth rates for employment by sedor show the same patterns, although the negative growth
ratesin goods aor employment are of particular note, implying strong labou productivity
growth in that sedor. Aswith ouput, growth in government sedor employment dedined ower
the period. In summary, the growth rate diff erentials describe asituationin which the

% The first sub period includes only sixteen of the nineteen countries in the sample. Data for Netherlands,
New Zedand and Portugal are not avail able
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commercia or nongovernmental servicesedor of the eonamy is growing more rapidly and
persistently than the other sedorsin terms of output and more anphaticdly in terms of
employment. The seador growth rate differentials suggest a dea pattern o restructuring toward
the services producing sedors.

The dfeds of thisrestructuring areill ustrated by the statistics in the lower part of Table 1. While
the average shares of servicesin ouput and employment increase over time, the dedining
coefficients of variationindicae aprocessof structural convergence acossthe sample. Courtries
with relatively small er servicesedorsin thefirst sub period experienced higher service sedor
output and employment growth than dd those with initially larger service sedors. Thusthe
increases in the arerage service sedor shares of employment and ouput were more aresult of
reduced dfferencesin structure acosscourtries than a processof generalized service sedor
expansion. Asnoted ealier, this gructural convergence plays an important part in the
explanation d productivity convergenceoff ered by Bernard and Jones (1996. The implication
for growth isthat courtries that are cdching upin terms of structure, which means restructuring
toward services, will experience higher rates of growth in red GDP based on hgher prodctivity
growth resulting in productivity cach-up.

However, the oppasite pattern is evident in terms of the relative size government sedor.
Coefficients of variation show adivergence of structure acossthe sample and ower time. In
addition, the size of government has dedined when measured in terms of output share but
increased in terms of employment share. The implicaions of this observations for output and
productivity growth are unclea and refledive of the diff erences of opinion abou the dfeds of
government sedor size and growth on poductivity growth as noted by Dowrick (1996. The
diff erence between the structural convergence observed with resped to the total service sedor,
and the divergence observed with resped to the government sedor underlies the sedora dis-
aggregationswe usein ou empiricd estimations.

The anpiricd relationships between econamic structure and eanamic growth, and the questions
raised by these relationships, are evident in apreliminary graphicd examination d the data.
Figures 1 through 8 present the growth data based onthe diff erent definitions of structure we use
in subsequent estimations. Two dmensions of the relationships are dealy evident from these
plots. Thefirst istherelationship between sedor growth rates and growth rates in aggregate red
GDP. Based onFigures 1, 3,and 5thereis astrong pasitive crrelation ketween the rate of
growth of the service producing sedor and the rate of growth of aggregate red GDP. Different
definitions of the services producing sedor as total servicesin Figure 1, norrgovernment services
in Figure 3 or government services only in Figure 5, produce somewhat wedker correlations for
more narrowly defined services, bu the positive relationship isclea in all cases. Figure 7
presents a slightly different perspedive. It ill ustrates the relationship between the growth rates of
the government sedor and the growth rates of red non-government GDP, thereby removing the
dired impad of the government services edor, as a amwmporent of aggregate GDP, ontotal GDP
growth. Inthis case the correlation between service sedor growth and growth in the rest of the
ewmnamy, athouwgh pasitiveis much weger. Nonetheless aaossthe diff erent definitions of the
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services edor thereis a positive relationship between growth in the services sdor red GDP and
growth in aggregate red GDP. These observations on the service sedor and the aggregate
econamy in the OECD courtries, 19701996are mnsistent with the observationsin previous
studies for different samples, different sedors and dfferent time periods.

The second dmension d the relationship between structure and growth isill ustrated in Figures
2, 4, 6and 8. These ill ustrations consider the relationship between the size of the service
producing sedor, measured by its dharein a aggregate GDP, and the rate of growth of aggregate
GDRP. In these caesthereis anon-existent or very wedk negative rrelation between the size of
the service sedor, by various definitions, and the rate of growth of GDP. Again, the strength of
thisrelationship dedines as the definition d the servicesedor is narrowed. In general, these
observations off er some suppat for the cncerns raised by those who are pessmistic éou the
growth of the service eonamy and the prospeds for future GDP growth rates. But thereislittle
suppat from these data as they are presented in Figure 8 for the agument that alarge
government services dor significantly depresses econamic growth rates.

These graphics are of course only a preliminary consideration d the data. They provide abasis
for an ecmnametric evaluation d the ntributions that the restructuring of ecnamic adivity
aaossdifferent sedors of the eonamy makes to growth in aggregate productivity and red GDP.
The next sedion presents and dscusses the eonametric results.

IV: EMPIRICAL RESULTS

Estimates of the impads of restructuring based onthe equations derived above ae presented in a
set of tables. The presentationis organized, in the left hand column, in terms of the parameters
that measure investment, employment and service sedor output effeds on GDP growth, dusthe
dummy variables used to alow for diff erent underlying condtionsin the sub-periods. Tables 2, 3
and 4 pesent results from estimations of equations (6), (10) and (12) respedively. Inead case
these tables report the estimated effed of the size and growth in the (a) total servicesedor, (b)
the nongovernment service sedor and (¢) the government service sedor on growth in aggregate
red GDP. Resultsfor the different equations provide alditional detail onthe dficiency and
externality effeds of restructuring. Table 5 presents results for equation (15). As noted
previously, this gedficationincludes explicitly the estimates of the contributions made to
aggregate productivity growth by the cach-up, courtry spedfic andtime period eff eds derived
from equation (13). Consequently equation (15) puts the focus more narrowly onthe dfeds of
restructuring on the growth in red GDP that is not explained by growth in fador inpus and
productivity growth related to catch-up and courtry spedfic drcumstances.

Our primary interest is an evaluation d the dfeds of restructuring on productivity growth and
red GDP growth. The estimates reported in Table 2 provide the first ill ustrations of the
importance of restructuring to the explanation d variations in growth rates of this sample of
OECD courtries. Measured in terms of total effed, the shift in econamic adivity toward the
service producing sedor in the processof growth has had a strong positive impad onred GDP
growth rates. Moreover, the results based on dff erent definiti ons of the services producing
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sedor, asill ustrated by a comparison d columns (a), (b) and (c) in the table, suggest that the
growth in the nongovernment or commercia services dor was the source of the positive
impad of restructuring on growth. It is of note that the growth in the government services sdor
alone, or restructuring that invalves an expansion d the government sedor, did na have a
significant effed ongrowth inred GDP. These results based ona diff erent sample of courtries
and dfferent time periods confirm and extend the results of the previous gudy reported by
Murthy and Curtis (1999. Theimpad of commercial restructuring on growth and grodctivity is
robust based onalarger sample, alonger and more spedfic definitions of structure. On the other
hand the concerns abou the dfeds of growth in the government sedor on growth are not all ayed
by our preliminary results. Thus the pattern of restructuring appeasto be important to the
growth process It isthe growing nongovernment service sedor makes a significant positive
contributionto productivity growth and aggregate GDP growth, perhaps based onthe
oppatunities inter-sedor trade in intermediate serviceinpus that it generates and exploits. A
more detail ed examination d that contributionis provided by the results in the next tables.

Tables 3 and 4report estimates of the dfeds of restructuring based onequations (10) and (12).
These spedficaions provide aseparation d the dficiency and externality componrents of the
total restructuring effeds reported in Table 2 based onequation (6). From this perspedive, the
total contributions of restructuring to growth reported in Table 2 refled positive and significant
externality effeds of servicesedor growth for al definitions of the service sedor and for both
spedaficdions. But the estimates do nd reved any significant efficiency gains from the growth in
service sedor employment. Indeed, based onequation (10), (column (c) in Table 3), thereis
suppat for the agument that growth in government sedor employment has a negative dfed on
aggregate productivity. Considered in terms of the resultsin Table 2 the negative dfed of
government seaor employment growth may overshadow the positive externality derived from the
increased provision d government services. In general the dis-aggregation d the restructuring
effed into efficiency and externality comporents gives estimates of strong significant positive
externaliti es but no significant efficiency gains or losses. In ather words, the strong positive
effeds of restructuring flow from the gains associated with the reorganization d production
based onsedor speaalization and inter-sedoral trade & described above.

Table 5 reports estimates of the dfeds of restructuring based onequation (15). This
spedficaion respondsto the posshility that the df eds of restructuring estimated by the
precaling speaficaions attribute dl the increase in aggregate productivity to restructuring,
regardlessof source Two important additional sources of variationsin productivity growth
identified in ealier work are cdch-up effeds and country spedfic efeds, that are patentialy
unrelated to econamic structure. Furthermore it is common pradiceto identify an exogenous
time trendin productivity growth. We used atwo stage gpproacd to the estimation d the
parameters reported in Table 5 for equation (15). First we derived estimates of 7°, the growth
rates of goods dor productivity based ontechndogicd progress cach-up, time and courtry
fadorsinterms of equation (13). Then we estimated the restructuring effeds in equation (15),
andreported in Table 5, based onresidua growth ratesin red GDP after adjustment for sedor
weighted 74°, the etimated productivity growth arising from other sources. Theresults
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reported in the table confirm that although cach-up fadors and courtry spedfic fadors explain
part of the observed growth in productivity in OECD courtries, there ae alditional strong
positive dfeds on aggregate productivity growth and red GDP growth from the restructuring
produced by higher rates of service sedor growth. Moreover restructuring based on ouput
growth in the both government and norgovernment parts of the service sedor of the eonamy
were an important part of the growth experiencein OECD courtries, although the restructuring
of employment did na appea to contribute to growth.

V: SUMMARY AND CONCLUSIONS

We have examined the impad of the size and the growth the services sedors on growth rates of
red GDP of nineteen OECD courtries over the period 19701996. Thiswork extends previous
studies of thisrelationship in severa ways. The number of countries and the time periods
covered by the analysis have been extended to allow an evaluation d the restructuring process
based onalarger sample of courtries with awider variety of experiences extending over alonger
time period. We have explored the posshility that the diff erent parts of the services dor
contribute differently to the growth processby dis-aggregating the total services edor into a
commercia or nongovernmental services saor and agovernment services edor. This alowed
separate estimations of the dfeds of growth in these diff erent service sub-sedors on poductivity
growth and growth in red GDP. Using diff erent assumptions abou sedor differentials in fador
productivity, we have derived and estimated models that provide separate estimates of the dfeds
restructuring arising from the dficiency gains or losses caused by fador re-all ocaions and
externaliti es based ongrowing sedor spedalization and inter-sedoral trade. Finaly, we have
extended ou model to give explicit consideration to cach-up, courtry spedfic andtime spedfic
fadors Thisaddressesthe mncern that restructuring effeds, in the dsence of such adjustments,
may simply cgpture dl sources of total fador productivity growth.

The results confirm that productivity growth and growth in red GDP in OECD courtriesin the
19701996 priod were significantly and paitively affeaed by the shift in the structure of these
ecnamies produced by faster growing servicesedors. The restructuring patterns observed
produced a cnwvergencein structure to ore with alarger service sedor, particularly when
measured by the share of non-governmental services in GDP. We find the total impad of this
pattern of restructuring islarge and robust for the total service sedor, and for non-government
service sedor, with and withou explicit consideration d other exogenous ources of productivity
change. However, the evidenceonthe total effeds of the growth and size of the government
services edor isnot asclea. Withou consideration d other exogenous fadors, the government
services edor andits growth dd na appea to exert asignificant total effed on productivity
growth. Alternatively, isolating the dfeds of other fadors uncovers a significant paositive impaa
of government sedor size and growth onaggregate growth. Some insights into the possble
sources of these anbiguities in the results for government services emerged in ou experiments
which separated and estimated efficiency and externality effeds of restructuring.

Externality effeds which would arise from changes in the structure of production are the
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important contribution made to GDP growth by restructuring. Growth in service sedor output, in
aggregate, or in terms of nongovernment and government services sub-sedors had large,
paositive and significant effeds on productivity and henceon growth inred GDP. By contrast,
the restructuring of employment arising from faster growth in service sedor employment than in
other employment did na have asignificant effed, either positi ve or negative on the growth of
red GDP, with ore exception. When the service seaor was narrowly defined as government
services only, growth in employment in government services did have anegative impad on GDP
growth rate that was sgnificant. Such aresult is consistent with the usual national acourts
pradice of measuring government sedor output at cost and thereby assuming no fador
productivity growth in that sedor.

Experiments with an extended sample, with some dis-aggregation d the broad servicesedor and
with models that include other sources of productivity growth have provided results that confirm
the importance and robustnessof the dfeds of restructuring on econamic growth. Restructuring
isamajor contributor to total fador productivity growth, and as such will also play an important
part in productivity convergence. Nonethelessit emerges that growth in service sedor output
rather than employment is the source of the positive externaliti es that contribute to growth. That
raises afurther question, ramely: What are the prospeds for productivity growth in the services
sedors, and perhaps most importantly the services dors that provide intermediate inpusto the
produwction d GDP?
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Table 1: Descriptive Statistics: Output Growth, Employment Growth and Structure

Means, (Standard Deviations) and Coefficients of Variation

16

1970-76 1977-82 1983-89 1990-96 1970-96
Sample (n): 16 19 19 19 73
Growth Rates (annual %):
Y 3.6 2.1 31 1.7 2.6
(1.0) (1.2) (0.9) (1.2) (1.3)
G 3.0 18 3.0 12 22
(1.3 (1.8) (1.3) (1.7) (1.7)
S 41 2.4 3.2 2.0 2.9
(1.3) (1.3) (0.9) (1.2) (1.4)
Sev 45 2.8 1.9 0.6 2.4
(1.6) (1.3) (1.4) (1.8) (2.0)
L 1.2 0.6 13 0.1 0.7
(2.3) (1.2) (1.2) (1.5) (1.6)
Ler -1.0 -1.2 -0.3 -1.8 -1.1
(0.9) (1.5) (1.2) (1.9) (1.5)
Lsr 22 1.9 25 0.9 1.9
(0.7) (0.9) (1.2) (1.5) (1.3)
Lov 34 2.0 17 0.1 17
(1.8) (1.7) (1.6) (1.6) (2.0)
Structure (ratios):
Ls/L 0.521 0.565 0.609 0.653 0.589
(0.083 (0.081) (0.081) (0.069 (0.097)
coeff var 0.159 0.143 0.133 0.106
Lov/L 0.139 0.151 0.162 0.167 0.155
(0.062 (0.076) (0.082 (0.087) (0.077)
coeff var 0.446 0.503 0.506 0.521
Y 0.640 0.649 0.652 0.664 0.652
(0.076) (0.069 (0.059 (0.056) (0.064
coeff var 0.119 0.106 0.090 0.084
Sev/Y 0145 0.146 0.142 0.138 0.143
(0.074) (0.072 (0.074) (0.077) (0.073
coeff var 0.510 0.493 0.521 0.558

Source: OECD National Accounts, Vol |11: Detailed Tables and OECD Labour Force Statistics, various yeas.



Table 2: Estimates of the Impact of Service Sectors on GDP Growth: Equation (6):

— T
Ll o

Y=a(l/Y)+ BL+ a_r—5+ GSES(S/Y)
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(@ (b) (c)
Services Defined: Total Services Non-Govt Services Govt Services
Depend Variable Y Y Y
Indep Variable
(Parameter)
VA% 0.0397 0.0581 0.0863
(a) (2.35) (3.20) (3.15)
L 0.0218 0.0395 0.2062
(B) (0.44) (0.73) (2.85)
S9Y) 1.1566 1.1443 0.9737
[d(1+d)+ Gs] (10.42) (8.75) (1.64)
I nter cept 0.0064 -0.0091 -0.0010
(1.82) (2.34) (0.18)
D, 0.00252 0.0080 0.0090
(1.10) (3.30) (2.26)
D, 0.0012 0.0044 -0.0008
(.065) (2.12) (0.25)
Ds 0.00483 0.00649 0.0088
(2.42) (2.96) (2.75)

Adj R? 0.800 0.755 0.491




Table 3: Estimates of the Impact of Service Sectors on GDP Growth: Equation (10):

Y=a(/Y)+ L+ eB [ s(Ls/L)+ GsS(TY)
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(@) (b) (©)
Services Defined: Total Services Non-Govt Services Govt Services
Depend Variable Y Y Y
Indep Variable
(Parameter)
1a% 0.0393 0.0522 0.0895
(a) (2.30) (2.76) (3.31)
L 0.0335 0.0714 0.2456
(B) (0.52) (1.18) (3.29)
Ls(Ls/L) -0.0400 -0.1600 -0.7156
(eB) (0.28) (1.14) (1.75)
S9Y) 1.1650 1.2063 1.6550
(Gy) (10.07) (8.54) (2.36)
I nter cept -0.0062 -0.0077 -0.0022
(1.72) (1.89) (0.37)
D, -0.0025 0.0073 0.0088
(1.09) (3.05) (2.23)
D, 0.0013 0.0045 -0.0005
(0.69) (2.19) (0.15)
Ds 0.0050 0.0068 0.0089
(2.39) (3.09) (2.83)

Adjusted R? 0.797 0.756 0.506




Table 4: Estimates of the Impact of Service Sectors on GDP Growth: Equation (12):

Y=a(IM)+ pc(GM+ A [(SN+GsITY)

19

(@ (b) ©
Services Defined: Total Services Non-Govt Services  Govt Services
Depend Variable Y Y Y
Indep Variable
(Parameter)
1Y 0.0431 0.0531 0.0830
(a) (2.56) (2.97) (3.48)
Lc(G1Y) 0.2837 0.3948 0.4445
(W) (1.75) (2.66) (5.44)
Ls(FY) -0.0862 -0.0924 0.2651
) (0.72) (0.84) (0.52)
S9Y) 1.0642 1.0380 1.3092
(Gy) (8.30) (7.13) (2.08)
I nter cept -0.0035 -0.0040 -0.0002
(0.91) (0.95) (0.04)
D, 0.0039 0.0073 0.0077
(1.66) (3.26) (2.19)
D, 0.0016 0.0030 -0.00248
(0.83) (1.43) (0.83)
Ds 0.00525 0.0059 0.0050
(2.56) (2.72) (1.69)

Adj R? 0.805 0.774 0.604




Table5: Estimates of the Impact of Service Sectors on GDP Growth: Equation (15):

20

. R .. Ood 0. oS
Y-AR%)=a(l/lV)+ BL+ + gv)- —
( n)=a(li+p %.H-_5 GSES( Y) 140V
@ (b) (©)
Services Defined: Total Services Non-Govt Services Govt Services
Depend Variable (Y-A7°%) (Y-A7°%) (Y-A7°%)
Indep Variable
(Parameter)
1Y 0.0054 0.0069 -0.0987
(a) (0.37) (0.47) (-2.68)
L 0.0281 0.0526 0.0647
(B) (0.71) (1.26) (0.62)
S9Y) 1.0463 1.0578 3.7796
[d(1+90)+ Gs] (12.86) (11.13) (4.14)
sY 0.0113 0.0055 -0.0538
[0 /(1+0)] (1.20) (0.70) (1.14)
I nter cept -0.0100 -0.0058 0.0191
(1.28) (1.05) (1.88)

Adj R? 0.782 0.723 0.238
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FIG 1: GROWTH TOTAL GDP & SERVICE GDP
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FIG 3: GROWTH GDP & NON GOVT SERVICES
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FIG 5: GROWTH TOTAL GDP VS GOVT GDP
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FIG 7: GROWTH NON GOVT GDP VS GOVT GDP
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