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ABSTRACT This paper presents the results of the estimation and simulation of a
submodel of a multiregional econometric model which is based on a “bottom-up” and
“supply side” approach. The equations of e service sectors follow a specification different
from thai usually adopied for industrial sectors, as a crucial role is given to selfemployed
labour and te labour force growth. The model has been estimated on pooled data for 12
years {1970-1981) for the 20 Ialian regions using the ordinary least square technique.
The mode} indicates that the growth of service employment is determined not onty by
the growth of industrial empioyment and that macroeconomic policies could be adopted
in order 10 increase employment in service activities.

. INTRODUCTION

Notwithstanding the fact that service sectors represent more than half of
total employment and producticn in developed countries, national and regional
econometric moedels devote very little emphasis to the specification of the
relationships among the most important economic variables within these sectors.
I[n particular, an increasing gap seems 10 emerge between the structure of existing
econometric and noneconometric regional models (Adams and Glickman 1980;
Issaev et al. 1982; Nijkamp et al. 1985) and the evolution of the theoretical and
empirical studies on regional development and disparities. Most models are
based on theories, such as the neoclassical general equilibrium theory and the
cumulative growth theory which have been elaborated during the 1950s and
1960s in order to explain a rather different phase in the development process of
national and regional economies.

Recent studies, such as those on the functional division of labour ameng
central and peripheral areas, on the local sectorally specialised districts of small
firms, on the filtering down of technological innovations in the urban hierarchy
and on the product life cycle evolution of regional economies, ail attribute a
crucial role to the development of tertiary activities. Services represent a crucial
external economy for industrial activities because they promote the adoption of
more efficient technologies and may also be exporied at the interregional and
international level.

This paper attempts to embed in a macroeconomic framework the increasing
knowledge developed by microeconomic studies on the service sectors and to
evaluate the role of service sectors in achieving national and regional macro-
economic objectives, such as unemployment rate, inflation rate, balance of trade
and public deficit. The paper first describes the structure of a multiregional
econometric model of the Italian economy and then presents the results of the
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estimation and simulation of a model of the service sectors, which represents a
submodel of this larger muitiregional econometric modei.

2. A MULTIREGIONAL ECONOMETRIC MODEL OF THE ITALIAN

ECONOMY

The building of a large macroeconometric model for a regional or a national
economy often is a slow and continuous process in which it is possible to
distinguish different phases and contributions, which are gradually integrated
with each other. The model of the service sectors, which is illustrated in this
paper, represents an intermediate result of a research which started with the
estimation of a regional econometric model for the Lombardy region (Cappellin
1975 and 1976) according to the lines proposed in earlier contributions (Klein
1969; Glickman 1974} and has led to the elaboration of the theoretical specifi-
cation of a multiregional econometric model {Cappellin 1984) which is innovative
in various aspects with respect to the previous literature and can be estimated
with the data for the Italian regions.

The model follows a “bottom-up” approach because most national variables
are determined through an aggregation or an average of regional variables.
However, it also includes important feedback effects which determine an inter-
dependency between regional and national variables. This method presents
several advantages with respect to a “top-down” approach. In contrast to single
region, “satellite” models, it allows an endogenous estimation of many variables,
which would be exogenous in single region models and should be determined
by a national model, although they might also be determined as the summation,
or average, of regional variables. This characteristic of “‘bottom-up” models
allows an easier elaboration of predictions because only few variables have to
be collected from forecasts made with other models or with “ad hoc™ methods.
Secondly, this approach guarantees the coherence between the regional variables
and the corresponding national variables, guite different from a “‘top-down”
approach which leads to an overdetermined system, because several variables
may be computed both within the national model and as combination of the
vanables estimated by the various regional “satellite” models. Thirdly, this
approach allows consideration of the interaction among the various regions of
a national economy, because each regional model affects the solution of the
other regional models through its impact on the national variables. Although
compatible with a “bottom-up” approach, a direct specification of multiregional
relationships and of the effects of transportation costs and other distance related
variables is often impossible, due to the absence of trade flow data.

The major interdependencies among the regional and the national submodels
are indicated by Figure 1. The set of regional submodels determine most nationat
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variables and, in particular, the components of national aggregate demand. :l._
Through a national input-output table, the latter determines the production level I~
of the different sectors at the national level that are then allocated to the varous =
regions according to their respective production capacity, which is determined o o 37 m
by regional factors. Regional production affects other variables and in particular Iz FrE 325
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aggregate demand in the regional models and the overall national demand mmm EGE 255
determines the output at the national level. Therefore, although the model o Fuz %80
considers some “top-down” relationships, it mainly follows a “bottom-up”
approach, as the national variables are mainly determined by accounting iden- 4

tities.
A second characteristic of the interregional model of the ltalian economy
and, in particuiar, of the tertiary sector submodel is that regional development
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1s determined not only by demand factors but alsc by supply factors. In fact,
the specification of the service sectors adopted in this model does not follow the
specification of the traditional export base models, which assign a crucial role
to aggregate demand and to the output of the industriai or “basic” sector, because
technological change and changes of the regional labour force affect employment
and output of the service sectors.

A third characteristic of this multiregtonal model is related to the fact that
the model tries to explain the long term growth of an interregional system and,
in particular, the evolution of the large and long lasting regional disparities in
the Italian economy. Therefore, the various equations in the model are specified
according to a coherent theoretical structure and identify distinct demand and
supply relationships for the regional and interregional markets of the various
outputs, such as services, and production factors like labour. In particular,
equilibrium conditions, which may hoid in the long term, are defined for each
regional and interregional market, and changes in the variables and interregional
flows are specified as the result of adjustment processes to these equilibrum
conditions. Therefore, the dynamic behaviour of the overall system of equations
is determined by the interdependence of the varous product markets and
production factors, and not just by the growth of exogenous variables.

The model is mainly based on theories, which assign a great relevance 1o
the movement of preducts and productions factors in the explanation of regional
disparities, such as those in the neoclassical prowth model, the export base model,
the cumulative causation model and in the growth pole mode! (Richardson
1973}, In fact, this characteristic represents a major limitation of our model
Since other more recent theories based on the “‘endogenous growth approach™
emphasise that the growth of a regional economy is not determined by interre-
gional flows of resources but by the capability to empioy fully the local resources
and to increase their productivity (Cappellin 1983).

Data availability problems and the effort 1o limit its size represent crucial
constraints when embedding in a regional econometric model factors and
processes which have been analysed by recent theoretical contributions such as
the product life cycle hypothesis, the fltering down process along the urban
hierarchy, the deverticaiisation of production processes, the incubator function
of urban areas with respect to smail firms, and innovative productions. Clearly
a regional econometric mode] is unable to explain microeconomic processes,
which would require different methods and data. However, the structure of this
multiregional model and of the service sector submodel does not contradict these
theories. These factors and processes may be taken into account through
appropriate exogenous vartables and trends. Therefore, the model can represent
an operational framework, which establishes quantitative links among the dif-
ferent subsystems of a regional economy and may be helpful in assessing the
direct and indirect impact of exogenous variabies on the overall growth of a
regional economy.

3. MICROECONOMIC AND MACROECONOMIC MODELS OF THE

SERVICE SECTORS

Service activities have several distinguishing characteristics with respect to
industrial activities: a) they do not allow stocks, b) they have a lower import
propensity, ¢) they require lower inputs of capital and of intermediate products,
d) they are sold in competitive markets and not in oligopolistic markets, and e}
they have a larger share of selfemployed workers. Therefore, service sectors
require a different econometric specification than that usually adopied for the
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analysis of industrial sectors. Specifically, the previous characteristics of the
service sectors explain a different dynamic behaviour than that of industrial
sectors given by: a) production changes that are directly related to sales changes.
b) changes of local demand that ar¢ more important than those of external
demand, c) value added that is almost equal to labour income, d) prices and
wages that are rather flexible, and e) employment that is rather fixed. )

In contrast to industrial sectors, we may assume that the demand for services
is determined not only by the price but also by their quality, which greatly
increases through time because preduct differentiation and innovations are more
important in service than in industral sectors. Thus, technological change has
a direct and positive effect on the demand for services and on service employment.
Producers and consumers are tightly related in the production of a service whose
quality may be considered to be the result of matching the charactenistics of
preducers and the tastes of consumers. The price of services is B&:E determined
by wages because labour inputs are much more important than inputs of capital
and of intermediate products. Lastly, sales are equat to production, since stocks
are almost impossible in service activities.

A large share of employment in services consists of proprietors or self-
employed workers. Thus, employment is not determined by sectoral labour
demand but by sectoral labour supply, and the latter is affected by changes both
in the total labour force and in the employment levels of other sectors. Wages
or labour income rates are quite flexible tn the short run, similar te profits in
industrial sectors, due to the relevance of selfemployed workers in the service
sector. In contrast the high mobility of these workers towards other occupattons
is hampered by the fact that selfemployed workers should disinvest the capial
invested in their firms if they withdraw from service production. Moreover, they
have specialised skills, which have been developed through human capital
investments, that cannot be easily employed in other sectors.

Clearly, these two structural specifications overemphasise the dichotomy
between the industrial and the service sectors since both sectors may in fact
present intermediate characteristics. However, the first model is certainly more
appropriate for industrial sectors than for service sectors and the opposite is true
for the second model.

4. THE SPECIFICATION OF THE EQUATIONS

The most important causal relationships considered by the model are
indicated by the flow chart of Figure 2 (the meaning of the variables is indicated
in the appendix). The specification of the employment and wages equations
follows a coherent demand supply framework, which is different for the self-
employed and the employee labour described by Figures 3(a) and 3(b). The
labour supply schedule in each figure has two different shapes, which correspond
to a normal case (§') and to a more extreme case (S”). The per capita revenue
of selfemployed workers may be determined according to a demand specification,
while the level of selfemployed labour may be determined according to a supply
specification. On the other hand, the labour of employees in service sectors may
be specified according to a demand schedule and the wage rate may be specified
according to a supply schedule. Total employment is, then, determined by the
sum of selfemployed and employees.

The symmetrical specification of the employment level and wage rate
equations in the case of the selfemployed and of the employee labour is due to
the different rigidity of the labour demand and supply schedules in the two
different types of employment (selfemployed and employee labour). Service
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labour supply is rather rigid in the case of seifemployed labour because it is
mainly determined by the labour force. In contrast, service labour supply is
rather elastic in the case of employee labour because the wage rate is rather
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fixed, being determined by the opportunity cost of labour and by the wage rate
prevailing in other sectors of the economy.

The demand for labour represents the reduced form of the following structural
model:

DS = CR) {1
XS = g(XI, DS) {2)
ES = W(XS, WS) (3)

where the final demand for services (DS) may be determined by regional
consumption {CR) according to a matrix which disaggregates the various aggregate
demand components in the outputs of the different sectors. The value added of
services (X.S) may be determined by regional final demand and regional inter-
mediate demand, which is determined by the industrial sector (X1} according to
an input-output specification {Cappellin 1975). Empioyment in services (£5) is
specified according to an investment equation as a function of expected output
and labour costs (WS). However, a direct estimation of this detailed structural
model does not seem appropriate due to the severe limitations of the official
data for the final demand of services (D.S) and the value added for services (X.5).
Therefore, labour demand may be estimated according to the following reduced
form specification:

Selfemployed workers Employee warkers
Demand WS =R®(CR, XI, £S) ES =UCR XI, W5) (4)
Suppiy ES =YLF EI, WS/WI) WS = YLFE EI, WI, ES) (5)

The labour demand Equation (4) can be solved for the employment level,
as in the case of employee labour, or for the wage rate, as in the case of
selfemployed labour. On the contrary, fabour supply is a function of labour force
(LF), the wage rate in the service sector (I¥S) and in the industnial section (#7),
and the employment opportunities in the industrial sector (£]). Also the labour
supply Equation (5) may be solved cither for the wage rate, as in the case of
the employee labour, or for the employment level, as in the case of selfemployed
labour. Total product at current prices of the service sectors is then determined
as the product of employment, both selfemployed and employee labour, by the
respective average revenue and wage. Product at constant prices is obtained by
deflating product at current prices through the service sector deflators, which are
a function of service wage rates.

A major characteristic of the specification adopted in this model of the
service sectors is that product at constant prices is obtained from product at
current prices and not vice versa which is the usual specification for macro-
econometric models. This approach eliminates the well known problem of
measuring prices and constant price productivity in service sectors. In fact,
available data on these variables scem biased by the rough statistical procedure
adopted by the official statistical offices which compute service price changes on
the basis of wage changes, thus assuming a zeto increase of productivity in
service sectors. Therefore, the model does not estimate prices according to
behavioural equations, but through “ad hoc” equations which indicate the
statistical procedures followed in the construction of the price deflator.

This specification of the labour market of service activities clearly represents
a simplified model of the long term growth of service employment. In fact, in
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a microeconomic framework, the demand and supply relationshi i
Mwwnwnmmﬂmmﬂwﬂ :“w .wnw_manmw oﬁ ﬂm:_,nm 3(a) and wﬁﬂw should be wmw:ﬂwﬂwam%
ariables (Danie ;
Omuu%_:n e, aaoles O s and Holly 1983; Coffey and Polese 1984;
maum._x a macroeconoretric regional model estimated
not consider all the factors which are considered by the mwmgs““mnﬂwmm%ﬂho%m
service location .E,.a employment. The sectoral disaggregation allowed by the
value added statistics are too limited, the size of the regions considered are too
large m.ua the annual time span is t00 small to allow for the required statistical
variability ﬁ.;. many variables. Therefore, the choice of the explanatory variables
to be used in the econometric estimation of a regional annual model is limited
and constrained to those variables which indicate a large variability both in time
and i space among observations which are considered. In particuiar, an annual
econometric Bon._n_ should specify exactly the relationship between ﬂra product
ar nEEoSde_, in the sectors considered and other variabies which are endoy !
enously determined within the model itself. In conirast, the number of mxomnnomm
variables should be severely restricted and they can eventually be substituted b
appropriate ac.BB< variables. In fact, an explicit consideration of :caﬁ.ocw.
ex0genous <m:mu_mm.s.o£a not contribute to the explanation of the complex
interdependent relationships among the endogenous variables, and would make
the use of the model in forecasting exercises rather complex. '

5. ESTIMATION METHODQLOGY
The model has been estimated on
: i pooied data for 12 vears (1970 thro
Wo 1981}, for the 20 Italian regions, collected and published by the Italian Onzﬁww
cwmcmzn& Institute :mﬁvd. For detailed information on the sources that have
en used and _Bw the list of the variables see the appendix. We have data for
M.Eu_owansr divided into selfemployed workers and employees, and on output
or the five service sectors: 1), CAPE — retail, trade and hotels; 2), 7C —
m.w.umuon and communications; 3), €4 — banking, finance and m:mEmEnn. 4)
4 — o:_n.q services; and 5), SN Y — non-market services. In addition, we mmsm
muwm .HMM “._Mm:__a MncBMm nona:m_mzon_ labour force, wages and prices in the service
] al sectors. Also, data on investments in the 1
of Em industrial sector are available. service scetor and output
iven this panel of data, we used a very si imati i
. ] , Ty simple estimation technique, that
1s we assumed our equations to be ‘‘fixed effect” model inter
e o v o e, odels, where only the intercepts

X
Va=bot 2 bixe + €,
k=]

where:
M: = ﬁ__.“n anum.usﬁ._nu” variable for individual / at time ¢,

. = the coefficient relative to the & explanatory variable for indivi 3
X, = the &™ explanatory variable for individual i at time ¢ widual
e, = the error term, '
i=1,.., N(&=20) = individuals, in our case regi

= 1 als, gions, and
t=1,.., T(T=12)=time periods, (1970/1981).

This type of model can be estimated with ordinary least squares (OLS) techniques
on pooled data, either by introducing regional dumnmy variables, or by trans-
forming all the variables in each equation into rates of change, a transformation
that automatically eliminates all region specific time .Eﬁiu:m effects.
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We can test for the appropriateness of this approach by computing the
following F statistic on the estimated equations:

Fuaw-s rov -0 = | (RRSS — URSSYK(N - DIIURSS/TIN — K)]

where:

RRSS = sum of the squared residuais of the model with constant coefficients
across individuals,

URSS = sum of the squared residuals of the ¥ unrestricted models, which have
been estimated separately,

K = pumber of parameters to be estimated for each model, and

KN — 1) T(¥ - K) = degrees of freedom.

Preliminary tests that were performed on some of the model equations
indicated that the hypothesis of constant parameters had to be rejected because
the computed F statistics were larger than the critical value at the 10 percent
level of significance. We assume, however, that the different “distribution” of
the residuals across regions, indicated by the F test, is more likely to be due to
a set of omitted variables which are relevant at the regional level of disaggregation
mther than to significant differences in the structure of, for example, employment
mechanisms or consumer tastes across regions. We decided not 10 introduce
additional varables, however, because: first, not all of this region specific
information is published or otherwise available; second, the limited number of
observations in the sample does not allow us to specify equations with too many
variables; and lastly, our final target is 10 build a macroeconometric model of
the Italian economy and we think that it is more interesting to keep in our
specifications only those variables that do not lose economic relevance at the
more aggregated national level, rather than try to get the best possible fit for
each region. It is well known that variables that determine the behaviour of
individuals fose significance at the aggrepated level (Klein 1975, p. 375).

As an alternative to introducing a large set of regional variables, we could
have used mare sophisticated estimation techniques, such as generalised least
squares (GLS) so that the variance covariance structure of the residuals could
have been taken into account, and more efficient estimates would have been
obtained. This technique would be especially adequate if autocorrelation in the
residuals existed within each region. We performed a test suggested by Barghava
et al. (1982), on the equations in the CAPE sector (not given but available upon
request) with mixed results: there is evidence of some autocorrelation in both
employment equations, but not in the wage equation. However, given the
computational burden of the GLS technique which requires the estimation of a
((12*20)*(12*20)) symmetric variance covarance matrix, we decided to leave
the use of the more efficient estimation technique for the future, together with
the solution to the last, and maybe most disturbing probiem: the estimation of
models with pooied data which include the lagged dependent variable among
the explanatory variables, given that most of the equations in the model are
dynamic. As is well known, the estimation of dynamic models on pooled data
creates problems that the literature has not yet fully solved, and that we have
at present had to disregard.

Despite these problems, we performed estimations on pooled data using
OLS techniques, after we had transformed the variables either into logarithms
or into percentage rates of increase and with the addition, if needed, of four
dummy variables (DR1 = 1 for all Northwestern regions, DR2 = 1 for all
Northeastern regions, DR3 = 1 for all Central regions, and DR4 = 1 for all
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Southern regions and Islands) to take care of the most obvious discrepancies
across regions.

6. RESULTS OF THE ESTIMATION

All dependent variables in the model are determined in dynamic equations,
where the lagged dependent variable is either included among the explanatory
variables, or all the variables in the equations have been transformed into
percentage rates of increase. In particular, the functional form of all the
employment equations, of the per capita consumption, of the mvestment, and
of the remuneration of selfemployed labour equations is of the double logarithmic
form. In the wages and prices equations, all variables have been transformed
into percentage rates of increase.

The model is closed by a series of identities, which define total employment
and output, both at constant and at current prices, for each single sector and
for the aggregated service sector. The large R? statistics of almost all equations
and the significance of the estimated coefficients speak for themselves about the
goodness of fit of the components of the madel.,

Given that the structure and the theory underlying the model have already
been explained, we need only to point out some of the more relevant results
that have been obtained. The disaggregated labour markets by sector and by
type of empioyment are the most interesting features to analyse. In the market
for employees, we had to distinguish between the CAPE, TC and AS' sectors,
and the C4 and SNV sectors. For the first group we have labour demand well
defined by the labour equations (LEDCAPE, LEDTC, LEDAS), where employ-
ment is negatively related to the average wage in the aggregated service sector
(WS). This variable, in turn, is positively related 1o total services employment
(EST) in an invented labour suzpply equation (see Appendix 5.1). In contrast,
for the second group of sectors the estimations indicate that, while demand is
downward sloping according 1o the underlying neoclassical approach, wages
seem 1o be infinitely rigid with respect to employment. In both the C4 and SNV
sectors the estimated coefficients of the employment variable in the sector specific
wage equations (WCA and WSN) were not statistically significant. In other
words, labour is willing to supply an infinite amount of its services at the
prevailing wage rate.

This same behaviour characterises selfemployed workers in the C4PE and
TC sectors (see LEICAPE and LEITC in Appendix 3.2), but not the selfempioyed
labour in the A4S sector. The latter Teacts positively, that is it supplied more
labour as its remuneration rate increases, though with a temporal lag of one
period (see LEIAS). All the equations for the remuneration of selfemployment
are specified as inverted demand for lahour equations and they all behave as
the underlying neoclassical theory predicts.

The rate of inflation in each sector, measured by the rate of increase of the
implicit sector specific output deflators, is specified as a mark up process over
wage inflation. The estimated equations are good in terms of R? and standard
errors of the coefficients. Neither the per capita consumption nor the investrment
equations pose great problems or show any particular features.

7. SIMULATION RESULTS

The goodness of fit and predictive power of the estimated model have been
checked with static simulations. Static simulations also allow us 10 explicate
more clearly the interdependencies among the variables in the system. If we
order the eguations in the model to check for simultaneous versus recursive
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ination among the variables, we may show that most of En mEEQNSmE
MM%MM%MME.EWQ: Twmmmv vanables are E.Ec_.ﬁmunocm_% aﬂodEan i ﬁn_mmmm_
block of equations, while total output and prices are determine .:w_nca nm n
a second block of equations, which are themselves recursive ,SHH_ qmenncog
those in the first block. This Emm%m Sﬁﬁmﬁw _mwﬂ.wnnﬁwwmm pulls the wl
i r with selfemploved labour as the lea ing . )
mnﬁ_%m:w\n ann mwaﬁmao% iwm performed on all regions for the wm:on:qum\.\
1981, and the simulated regional vanabies were aggregated to oo_duwﬁ m,:ﬂ“_
lated” national variables. The results are quite astonishing, both ww t] oommw_wn
and the national levels. For almost m#_ regions, the simulated varia n..Wm M_ o Mnm _W
close to the actual variables according to the computed Theil’s a.mﬂ?m oﬁnﬂ
does not seem worthwhile to present all the goodness of fit and pre ﬁn Ewﬂ et
statistics for all variables, for all regions. Eoﬁ.&éh it must be :oﬁm: hat the
model presents some weak points when it is simulated for some m__.a o ,wHoamm
(valle d’Acsta, Trentino Alto Adige, go:m& and the results are mﬁw&w fse
than average for the WCA varable in all regions. Table | mrcs.m ?an.%mm
percentage errors {MPE) of the “simulated” umzo:m_ variables. Nonm 0 he MPE
of the simulated national oEu__oE.umE <wnmw_nm exceeds the 2 perce ,
i well below the ercent level. ) .
Es__mmﬁo”mmwm E.M on average, BH”.EE\ good frmu the national o:B.M <waww_aw
are simulated, with the exception of the Retail, Trade and Hotels Mn Moﬁ\mm OMV
at current prices whose MPE is 3.4 percent, and o._. the CA value a nnE. umm
that shows a MPE of -8.2 percent. This last result is due to the mcown M: Eﬂoﬁ d
quite poor fit of the W4 equation at the regional level, given w ow mL wm.::.
computed by the identity XC4 = WCA * ECAT (see >Eunp&x Tw: mo o
standing the failure of the model to catch the dynamic behaviour o mwn wwﬁoq
sector, the MPE of the simulated value added of the aggregate serv .
(.64 percent. ,
s wnmmonwoﬂm %mmn <ww_nwc_nm, we must uo:..j out that the =mﬁpn:m_r<mmcn. :mﬁu
been computed as a weighted mean of the regional values, s.rnmﬁn t nﬁimmm._ M
are the ratio of the regional over the smmwﬂwm_mm_naﬁﬁrmﬁ%s Mﬂ_% &mﬁw_—cw n the
i r (total service employment, R is) 8 10y 4
an MWMoMMMmMHMHWS services sector, EDSNV, for WSN). This Emv__mm EB%WM
simulated national wage variables contain a double m.oE.Qcm orwﬂﬁwqwawvwmm
explains the larger than average MPEs that have been obtained for t nmm~ anables.
Lastly, even the MPE of the simulated consumption and investmen . mmc:
variables stay within the 10 percent cocnam&.w which is a rather mmoﬁnﬂﬁ?m
given that: first, the consumption equation is just a preliminary mMa auve
specification of regional consumption behaviour that has been adde :oEnAw
model for compieteness’ sake; and m,mnhsa, ~ﬂ.<amﬂﬂwwﬁwuwﬂwm by their very nature,
i i hi; variable in time X )
DEJ%WEMM_MWUMMWMMMm #m%mwvo»mﬂam_ of such a disaggregated approach in
modelling an economy for forecasting purposes. As an example of this potential

TABLE 1. Mean Percentage Errors of the Computed National Variables

VARIABLES  MPE % VARIABLES  MPE% VARIABLES  MPE MM
EDCAPE 1.43 EIAS 7% s i
EICAPE 31 EAST 99 x5 i3
EDTC 78 EDSNV -2 x5 R
EITC 101 EST 35 ws I
et D46 w%m.um w.uw COTR 2.34
mmwm .wma xXCA -8.19 s —6.41
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use of the model, we performed a within sample simulation of an economic
policy measure, The expansionist policy assumed is such that industrial output
at constant prices (XYCl) increases by 2.5 percent, while industrial employrment
(NI}, the industry price deflator (P} and the consumption price index (PC)
increase by 1.25 percent, and industrial wages by 2 percent.

The policy change simulation has been performed over the last three years
in the sample: 1979, 1980 and 1981. It is a static simulation that examines how
the endogenous employment variables have been affected period by period by
the policy measure, rather than analysing the whole dynamic path followed by
these variables over the three years. We have computed the percentage changes
of the simulated variables with respect to their “control” values, that is those
values that had been obtained with the static simulation described in the previous
paragraph. The results were that: first, the total national employment increased
on average by 0.40 percent with respect 10 the control values; and second,
employment in the service sector increased by the 0.025 percent with respect to
its control values. A tentative conclusion is that the policy measures that have
been assumed would have had some positive effect on total employment but
this effect would have been quite limited given the amplitude of the initial
changes in the policy instrumenis. This result is also due to the structure of the
model, where a major share of employment in the service sectors is determined
by supply rather than demand for labour. Supply is itself negatively determined
by industrial employment so that an increase in industral activity leads 1o a
decrease in labour supply and hence in the general activity level of the service
sector, which is contrary 10 what the export base theory suggests. The overall
effect op national employment wall then have to be smaller than the initial
percentage in the industrial sector.

8. CONCLUSIONS

The mode! of the service sector which is presented in this paper represents
a subrmodel of a larger muliiregional model of the Italian economy, which in
various aspects inmovates with respect to the previous literature. The model
follows a “bottom-up™ approach in the determination of national output. It
indicates the effect of various “supply-side” factors on regional economies and
it is based om the analysis of the equilibrium conditions between the demand
and supply in the regional and interregional markets of products and factors.

The economy of the service sectors is specified accarding to a different
model than that usually followed in the analysis of industrial sectors. Employment
is disaggregated into employees and selfernployed labour. Product at currenmt
prices of the individual service sectors is determined as the sum of factor incomes.
The modei has been estimated on pooled data for 12 years for the 20 Italian
regions using OLS.

The results of the within the sample simulation indicate that a multiregional
model may be used for forecasting purposes and to simulate economic policy
changes at the national level because the national variables computed by
aggregating simulated regional variables are extremely close to their actual values.
The moedel indicates that the growth of service emnployment is not automaticatly
determined by the growth of industrial employment and public authorities couid
adopt macreeconomic policies aimed to increase employment in service activities
by increasing: (i), public output; (ii), consumer services demand through fiscal

incentives; and (i), corporate investment in business services through fiscal and
credit incentives,
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DIX
ﬂww_mMUOOmZOGw VARIABLES ,
ﬁ,ﬁ.ﬁ = regional oonchu:oP.no_m.mSE price
EDAS = employees “other services
EDCAPE = employees “retail, trade, hotels

1}

- emplovees “bank, finance, Emﬁmnn.n: .
MW%\W = an_owoom “transport, ooaicu.mm:ns
EDSNV = employees “non-market services
EIAS = selfemployment “other mﬂ.snnmw .
EICAPE = selfemployment “retail, trade, hotels” o
EITC = selfemployment :ﬂﬂsﬂuon, communicatio
EAST = regional employment :o:an.a services el
ECAPET = regional employment :@.Er trade, hotels” ion”
ETCT = regional employment transport, noH:_.chSnn:
ECAT = regional employment “pank, finance, iNsuran
EST = regional service employment
15 = service 5<nmﬁ5n=w n_wm.numamwnn
= implicit price “other servi .
M\M,W,Wm = ._Bmcnw price “‘retail, trade, hotels .
PCRA = implicit price “pank, finance, Emcwmgn
PSNV = implicit price “pon-market seovice”
PTRC = implicit price “transport, noaﬂcs_owcou. o
TE4AS = remuneration selfemployment :o&ﬂ mnnwnn: s
TPCAPE = remuneration selfemployment :Rrﬁ_. trade, oE::._oﬁ.E::
TPTC = remuneration selfemployment Sm_uwvo? com
WCA = wage of “bank, finance, insufance
WNS = non-market Service wages
= market service wages . .
\_\wﬁxw.,w = reg. value added, current pnce :o%ﬁ services” curance”
XCA = reg. value added, current price :.om:_m, m:m:oam_ HM u
XCAPE = reg. value added, curreni price :qaﬁzr ﬁmanwgo u%caommo::
XTC = reg. value added, current price __:mumuon_w C mune
XSNV = reg. value added, current price non-market s¢
XS = regional service value added, current price
XSC = regional service value added, constant price
XxT = total value added, current price
US VARIABLES _
Wh%%@@nmﬁﬂ“uﬂaw {Northwest regions of ftaly = w._, other = %ww
DR2 = dummy (Northeast regions of Italy = 1; Mn._nm mv
DR3 = dummy (Central regions of Italy = ._. ot n_.l 19
DR4 = dummy {South regicns of ltaly = T o..:ﬂ.|19
DTI = temporal dummy: 1974, 1977 = 1; other =
EICA = selfemployment “bank, finance, 1nsurance
FL = labour force
NAG = agricultural employment
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NI = industrial employment

PC = Consumption price

POR = regional population

PX = deflator regional value added

T = lemporal trend (value: L,23..)
TDR3 =T x DR3
TDRY =T x DR4

TUN = regional unemployment rate

WA = agricultural wage

wr = industrial wage

XA = agricultural value added, current price
X7 = industrial value added, current price

3. DATA SOURCES

1. ISTAT, Collana di Informazion, occupati presenti in Italia, vari annj.
2. ISTAT, Indagine sulla forza lavobe, var anni.

3. ISTAT, Annuario di Contabilita’ Nazionale, vari anni.

4. ISTAT, Censimento sulla Popolazione, 197] 1981,

NOTE

. All variables beginning with (L) are logarithms;

. All variables ending with (P) are percentage rates of increase;
. First row: value of variables;

Second row: valye of coefficient;

Third row: standard error,

um_?_

5. EQUATIONS

5.1 Employees Equations

RWSNYV = real wage for non-market services: WDSNVIPC
RWrI = opportunity wage: WS/W7T

RWS = real wage for market services: WS/PC

RWCA = real wage for credit and insurance services: WCAaPC

LEDCAPE = = C + LEDCAPE(-1) + LCCT - LRWT R = 99
(054)  (.974) (023) (039
(043)  (.009) (011)  (.015)

LEDTC = C +LEDTC(-1) - EITCP + 1CCT - LRWS R = 99
(324) (987 (163)  (DIS)  (.046)
(113) (005 (045)  (005) (014)

LEDCA = C 4 LEDCA(-1) + LCCT ~ LRWCA R = 99
(138)  (981) (022)  (.022)
(153)  (011) (013)  (014)

LEDAS = C 4 LEDAS(-1) - LRWT R = 9
(052)  (997) (.028)
(007)  (.002) {014)

LEDSNV = C + LEDASNV(~1) - LRWSNV + DRI + DR3 + DR4

R = 39

(270) (995 (.029) (013)  (010) (014)

(131)  ¢.002) (.016) (.006)  (.005) (.005)
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It nt Equations . .
M%WMMG%SWﬂwmmnnacﬂmnws.oa for selfemployment “other services™ TP4S/PC

2 -
LEICAPE = - C + LEICAPE(-1) + LFL - LNI - DR3 — DR4 R =99

937 (091) (028) (014} (014
meww M.waw (021) (011) (005) (006)
. - R = .99
= C +LEITC(-1) - LNI + LNK-1)
LETC (003) (.999) (146) (.148)
(020) (.007) €071y (070) o m
= — C + LEIAS(-1) + LEL — INI + LTPASC(-1 =,
LELSS H.uumv ! (.980) (042) (022) (029)
(162) (016) (022) (012) (013)

5.3 Employment Identities
ECAPET = EDCAPE + EICAFPE
ETCT = EDTC + EITC
FECAT = EDCA +%.:W_
= EDAS + EIA
MM%H = ECAPET + ETCT + ECAT + EAST + EDSNV

5.4 Employees Wage Equations
ows m mwm_.n of service wage: (WS*EST/XS)

R =72
= - WSP(-1)+ PCP + ESTP- T
wor H.omd Eww (952) (.557)  (.001)
(008) (.041) (052)  (.162) (.007) .
WCAP = € + WSK(-1)+ PCP — TUN + TUN(-1) = DR} + oTL
048)
306 (.862) (1.89) (1.71) (063) ¢
Ammww M.:_W (175) (.438) (474) A.o;.u (014) )
WMSP= C - WNSP(-1)+ PCP - PCP(-1)+ TUN - wczT_rwu n
021)
11 (343) (258) (814)  (764) (
M..mn_wmw M.mmww (096) (.082) (199)  (218) (.002)

d [ncome Equations .
M%WMM.\WMA .cﬂ&twﬁ + LTPCAPE(-V) + LCCT + LPX - LEICAPE R 87

91 (09)  (13) (.09)
mw M.os {05)  (03) (05) -
= LTPTC(-1)+ LCCT+ LPX - LEITC R =,
Lrere Cﬁ...s * A.oow (.08) (.23) A_m.:
(2 (.02) {.04) (.03} (.04) N
ITPAS = C + LTPAS(~1) + LCCT + LPX — LEIAS R = .97
(1.23) (72) (36) (22 ﬁ,w&
(.24) (.04) (.05 (.03) (.05)

Added [dentities
WM&WM.:N = .m.M.\mﬁ_mb * WS + EICAPE * TPCAPE

XTC = EDTC * WS + EITC * TPCAPE
XCA = ECAT * W(CA
XAS = EDAS * WS + EIAS * TPAS
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\\MME_\ = EDSNY * piys
= XCAPE + X7

e iy +\5+\5m.+ XCA + XAS + YSNp
XCAPEC = XCAPE/PCAPE
XTCC =) TC/PTRC
XCAC = XCA/PCRA
XAS/BALS
XSNVPSNT
XSC = XCAPFEC +

. ATCC + XCAC + x45 i
5.7 Final Demand Equationy o e
Consumption equation

Mum. MWMVQ M WM.‘ MMU._.E Consumption: log((CC T/POR)
J Dita real wage incomes: log[(( Wi N 4 *
o i NAG+WS*EST+ Wisnpy/
= Der capita real nonwage income-
i 10g{((X T~ WAG*NAG - WiswE g7 WI'ND/PC) POR]
= =~C +L¥YIPO+ LYNLP
C ~ TDR3 —
mmw (685) (155 G.Smw N ow_w\ = a6
. (030) (020, (002) {003
Investment equation -

= pe
3
/']

LIS =
A%& + _Wm.%ﬂ! LEST(-1) + QWSP + LIS(-1y
GO B .
. . . (.32) .02
.WM&WWEEN Implicir Price Eguationg .
EP = — (¢ 4 §w.u+:54|:+ T
R = 65

(O71) (597 (431

o (012)  (052) (g5 M..%w

RCP = _ (¢ 4 WSP + WSP-1)+ T
(106) (526) (57) (009 K
(016)  (066) (065 (001}

PCRAP =
C +x\ﬂ\tu+:\ﬁx3|:+ DRI + prmy - R = 6]

L0ST) (152) (a7
_ (024
(015) (044)  (gad ::_W M..m,_ﬂw M,.%mw

(018)  (232) " (21}
. . (006) (011
rovo »Aoqos {023) (023) (.002) ﬁ,.oaw M..%%
e Jﬁw&@ﬁﬁ%ﬁé; Dri + 1 R = 94
(004) (031)  {02% Mmmw M%w |

CAPPELLIN, CHIZZOLINI AND SANTANDREA: ITALJIAN ECONOMETRIC MODEL 19

REFERENCES
Adams, F G. and Glickman, N. J. 1980. Modeiling the multiregional economic system. Lexington,

Mass.: Lexington Books.
Banca d'Tualia. 1979. Un modello econometrico dell’economie ltaliana (11 edition — M2RBI). Roma:

Centro Stampa Banca d'ltalia.
Bhargava, A., Franzini, L. and Narendranathan, W, 1982, Serial correlation and the fixed effect

model. Review gf Economic Studies 4%: 533-49.
Cappellin, R. 1975, La struttura del modelli econometrici regionali. Glornale degli Economisti ¢

Anngli di Economia 7-8: 423-52,
Cappellin, R. 1976. Un modello econometnco dell’economia Lombarda. Giorrale degli Economisti

e Annali di Economig 5-6: 263-290.

Cappellin, R. 1984. Un approceio alla costruzione di un modelio di sviluppo inteiregionale per
Peconomia ltaliana. {n Scienze regionale: metodi ed esperienze, ed. A. La Belia, pp. 55-83.
Roma: [ASI-Coasiglic Nazionale delle Ricerche,

Cappellin, R. 1983, Osservazioni sulla distribuzione inter ed intraregionale delle antivitd produttive.
In Industrializzazione senza fratture, eds. G. Fud and C. Zacchia, pp. 241-271. Bologna: 1l
Mulino.

Cappellin, R. 1986. The development of service activities in the lalian urban system. In The
present and future role of services in regional developmen, ed. S. Illeris, pp. 17-49. Bruxelles:
Commission of the Furopean Communities, FAST Gocasional Papers.

Coffey, W. 1. and Polese, M. 1984. La localisation des activités de bureau et des services aux
entreprises: une cadre d'analyse. Revue d'Economie Regiongle e Urbaing 5: 717-30.

Cottarelli, C. 1984. Regressiont lineari con “Panel Data™: una guida alla letteratura. Quaderni di
ricerea — Banc d'Ttalia Dicember: 3-92.

Daniels, P. W. and Holly, B. P. 1983. Office locaticn in transition: observations on tesearch in
Britain and North America. Eavironment and Planning 15A: 1293-1298,

Glickman, N. J. 1974, Soo of ‘The specification of regional econometric models. Papers and
Procoedings of the R.S.4. 32: 155-77,

Hens, 8. ed. 1986, The presemt and future role of services in regicnal development. Bruxelles:
Commuission of the Eurcpean Communities, FAST Occasional Papers.

Issaev, B., Nijkamp, P, Rietveld, P. and Snickars, F. 1982, Muftiregional economic modelling:

practice and prospects. Amsierdam: North Holland.
Klein, L. R, [969. The specification of regional econometric models. Papers and Proceedings of

the R.S.A. 23: 10515,

Klein, L. R. 1975, Econometria. Milan; Etas Libn,

Nijkamp, B, Rietveld, P. and Snickars, F. 1985, Regional! and multiregional economic models: a
survey. Umea: CERUM. Working Paper 10.

Richardson, H. W. 1973, Regional and urban economics. Harmondsworth: Penguan Books.



