‘ g International Institute for
e Applied Systems Analysis

[1ASA www.iiasa.ac.at

International Trade Linkages in
Interregional 1/O Economic
Modeling: The Model for the
Tuscany Case Study

Cavalieri, A.

IIASA Working Paper

WP-81-150

November 1981




Cavalieri A (1981). International Trade Linkages in Interregional I/O Economic Modeling: The Model for the Tuscany Case
Study. IITASA Working Paper. IIASA, Laxenburg, Austria: WP-81-150 Copyright © 1981 by the author(s).
http://pure.iiasa.ac.at/id/eprint/1611/

Working Papers on work of the International Institute for Applied Systems Analysis receive only limited review. Views or
opinions expressed herein do not necessarily represent those of the Institute, its National Member Organizations, or other
organizations supporting the work. All rights reserved. Permission to make digital or hard copies of all or part of this work
for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial
advantage. All copies must bear this notice and the full citation on the first page. For other purposes, to republish, to post on
servers or to redistribute to lists, permission must be sought by contacting repository @iiasa.ac.at


mailto:repository@iiasa.ac.at

WORKING PAPER

INTERNATIONAL TRADE LINKAGES IN INTER-
REGIONAL I/O ECONOMIC MODELING: THE
MODEL FOR THE TUSCANY CASE STUDY

A. Cavalieri

November 1981
WP-81-150

HHIIASA

International Institute
for Applied Systems Analysis



NOT FOR QUOTATION
WITHOUT PERMISSION
OF THE AUTHOR

INTERNATIONAL TRADE LINKAGES IN INTER-
REGIONAL I/0O ECONOMIC MODELING: THE
MODEL FOR THE TUSCANY CASE STUDY

A. Cavalieri

November 1981
WP-81-150

Working Papers are interim reports on work of the
International Institute for Applied Systems Analysis
and have received only limited review. Views or
opinions expressed herein do not necessarily repre-
sent those of the Institute or of its National Member
Organizations.

INTERNATIONAL INSTITUTE FOR APPLIED SYSTEMS ANALYSIS
A-2361 Laxenburg, Austria



ABSTRACT

This paper deals with the treatment of the international
linkages and the relationships between foreign flows and inter-
regional ones, in a context of a biregional input-output model,

which will be built within the Tuscany case study.

In the first part of the paper, different approaches are
surveyed with reference to some existing models including I/O

matrices, even if they were not designed at a biregional level.

The second part of the paper aims at describing the
approach we have followed in designing the model for the Tuscany

region with respect to the international trade components.
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INTERNATIONAL TRADE LINKAGES IN INTER-
REGIONAL I/O ECONOMIC MODELING: THE
MODEL FOR THE TUSCANY CASE STUDY

A. Cavalieri

1. INTRODUCTION

Even if the national economic variables of regions within
a nation and the linkages between them are the core of the ana-
lysis in most interregional and multiregional models, in some
regions, the international trade linkages have a specific and

relevant local role.

The impacts of the changes in the international division
of labor over a nation are not uniform with respect tothe single
regions. In fact, the national import and export figures are
pure statistical entities, because the different export and
import specialization and foreign market orientations at regional

level.

In addition, some regions have a specific role in acting as
trade intermediaries towards foreign countries by distributing
import flows and by collecting export flows via interregional
trade.

In spite of these considerations, international trade flows

are very seldom regarded as affected by regional determinants.

This paper deals with the treatment of the international
linkages and relationships between foreign flows and interre-

gional ones in the context of a biregional I/O model which will



be built for the Tuscany region, within the Tuscany Case Study

Project.*

The specific interest in analyzing the international trade
from a bottom-up point of view, derives from the fact that the
regional export, in Tuscany, has shown a high elasticity of its
weight on national export according to the international demand

cycles (A. Cavalieri, 1980).

The regional high specialization in some typical "mature"
products is the main explanatory factor of such strong flucta-
tions. The reaction to the international variables affecting the
export of the kind of commodity is fairly different in Tuscany and
in the rest of Italy. A top-down appraoch based on fixed share
of national export flows does not produce, in this case, signifi-

cant results at the regional level.

In addition, the model is aimed to take into consideration
the interrelations between interregional and international trade
which is normally neglected, even if they plan an important role

in a small, open regional economy.

In the first part of the paper, different approaches are
surveyed with reference to some existing models including regional
I/0 matrices even if they were not designed at a biregional level.
In fact, we have faced the nature of such models by reformulating
them in order to carry on some possible approaches in treating

international and interregional trade in an I/O biregional model.

The choice of the models as well as their reformulation into

a biregional context, is a very personal one.

Our selection was made in order to introduce the second part
of the paper which aims at describing the approach we have fol-
lowed in designing the model for the Tuscany region with respect

to the international trade components.

*This project is being carried out by the Regional Development
Group of IIASA in cooperation with IRPET (Regional Institute for
Economic Planning of Tuscany) and IASI (Institute for Systems
Analysis and Informatics).




2. SOME EXAMPLES ON DIFFERENT APPROACHES IN THE TREATMENT

OF INTERNATIONAL AND INTERREGIONAL TRADE

As we stated above, in this paragraph, some examples derived
from existing models will be shown. It is important to note that

we will not deal with the procedures used in estimating the trade

coefficients or the gross flows; attention will be given only to

the approach used in including the international and interregional

trade into an I/0 model.

Because the models analyzed were designed in order to focus
attention on different aims, the original structures are quite
different. The examples we have chosen are nevertheless the
closest to the model specified for the Tuscany region, even if
this one is a biregional one whereas most surveyed models are

multiregional ones.

An extensive comparative study of multiregional economic
models is currently performed by the Regional Development Task
at IIASA, and the Free University, Amsterdam (see Nijkamp and
Rietveld, 1980). Within this study, a preliminary comparison
on interregional and international linkages in multiregional

economic models was carried out by F. Snickars (1981).

Our limited survey is strictly oriented to the specification
of the biregional I/0 model for the Tuscany region; for this
reason, a common list of relations is used in order to make
easier the comparison between the different approaches and the

scheme designed for the Tuscany model.

In the rest of the paper, therefore, the following notations

are used:
Variables:
X XR = gross production vector in Tuscany and the rest of
Italy:;
FT, FR = internal final demand vector in Tuscany and the rest
of Italy;
R T
MT’ MR = interregional import vector in Tuscany and the rest of
Italy;
Eg, Eg = foreign export vector in Tuscany and the rest of Italy;
Mg, Mg = international import vector in Tuscany and the rest of

Italy;



ET, ER = interregional export vector in Tuscany and the rest of
Italy;
Eg, EgT = vector and scalar of national export;
NET, NER = net interregional trade in Tuscany and the rest of Italy.
Parameters:
Aqy Ap = I/0 matrix of technological coefficient;
Mpr Hp = diagonal matrix of foreign import shares of demand
components, Tuscany and the rest of Italy;
ﬁ&, ﬁh = diagonal matrix of foreign import shares of gross
production, Tuscany and the rest of Italy;
u'T, u'R = diagonal matrix of foreign import shares of intermediate
consumption, Tuscany and the rest of Italy;
M u"R = diagonal matrix of foreign import shares of internal
final demand, Tuscany and the rest of Italy;
My, Mp = diagonal matrix of interregional import shares of
demand components, Tuscany and the rest of Italy;
m%, m& = diagonal matrix of interregional import shares of
gross production, Tuscany and the rest of Italy;
m'T, m'R = diagonal matrix of interregional import shares of
intermediate consumption;
m"T, m“R = diagonal matrix of interregional import shares of
internal final demand, Tuscany and the rest of Italy;
€pr €p = vector of foreign export share of national export
(scalar), Tuscany and the rest of Italy;
E'T, e'R = diagonal matrix of foreign export share of national

export (vector), Tuscany and the rest of Italy.

2.1 The Scheme of the REGAL Model

This multiregional optimization model for the allocation of
private and public investment, production, employment and popula-
tion over economic sectors and regions, (see F. Snickars and A.
Granholm, 1981) is not aimed to treat explicitly interregional and

international trade.

Nevertheless, the linkages between the regional economic

variables and the external trade flows are treated in a way which



is normally followed in many other interregional models based on

the top-down approach.

If we reformulate the REGAL model in a biregional one, and

we specify only the external flows, we get the following struc-

ture:
W R _ W R
Xp + My + Mp = (B X, + F) + Ep + Eg
W T W T
Xp + Mp + Mo = (A X, + Fp) + Ep + Ep
where
17 PN . W o_ W R _ T =~
Mp = g 7 Ep = €p Ey i Ep = Mp = mpXp
W o~ W W T _ R _ ~
Mp = MgEg 7 Bp = €p By 7 Ep = Mp = mpX, .
In terms of the multiplier, we have:
X = [(I+{, +m) - a1 « (F, + Eﬁ‘+AX)
T Hp + My T T Ep N MpAr!) v
X = [(IT+n.+m) -a1" V. (F. + Eﬁ + m X )
R Mg * Ty R R T ER °N Mp&p) -

Both the imports from the other region and from the rest
of the world are determined endogenously as a fixed share of the
regional gross production; in the current literature that it
means they are supposed to be of a complementary type. The import
flows do not affect the matrix A and the final demand components
according to the scheme: final demand + I/0 matrix -+ gross pro-

duction -+ import.

No specification is given on the import share of the I/O
coefficients and of the final demand components as can be shown

in Figure 1.
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Figure 1. External trade scheme in the REGAL model.

Looking at Figure 1 it is also clear that the interregional
trade does not include foreign production, i.e. it is supposed
that the regional import meets only complementary needs inside

the importer region itself.

As far as the regional export flows to the rest of the world
are concerned, they are estimated as a fixed share of the national
vector, which is exogenously derived from a national model where

constraints by BOP (Balance of Payment) are supposed to exist.

This model is designed in order to focus attention on the
interregional impact of some planning policies. All the variables
that are not subjected to planning policy (as the international
flows are) are treated in a simple way which becomes even simpler

when the model is reformulated in a biregional form.

2.2 The Scheme of the VERDI Model

This biregional input-output model (P. Costa, L. Malfi, D.
Martellato, 1980) was designed in order to analyze the interde-

pendencies between a single region and the rest of the country.




It is an open and static model where the components of the final

demand are exogenously determined.

The input-output model is closed only with regard to inter-
regional trade, according to the Chenery-Moses approach (Chenery

and Cao-Pinna, 1953), applied to Italy more than twenty years

ago.
The general structure of the VERDI model is the following:
_ =\ _ W _ R W R
X [(ATXT + FT) Mo, MT] + Ep + Eq
= W T W T
p— + — -
XR [(ARXR FR) MR MR] + ER + ER ’
where
W _ = . R _ T _ =
MT UT (ATXT + FT) H ET = MR mR (ARXR + FR) ’
W _ . . T R _ —
MR = UR (ARXR + FR) ; ER = MT = mT (ATXT + FT) ’

by substituting, we have:

= - - - -1, - - W
Xp = [I (1 M, uT)AT] [ (1 m, uT)FT + mR(ARXR+FR) + ET] ,
Ko = [T - (1=m-u)A 1" « [(1-m-p )F. + m (A X 4F.) + EV]

R R "R’“R R YR’ 'R p \BpAp Ty T

The imports from the other region as well as from the rest
of the world are specified as a fixed share of the demand com-
ponents, both intermediate and final ones, excluding export flows

as shown in Figure 2.

The internal demand is split into domestic and external
components; by this way, imports are supposed to be competitive
and the multiplier effect is estimated according to the following

scheme: final demand (reduced by import propensity) + I/O matrix




(where the coefficients are reduced by the same import propen-
sity) =+ gross production.
REST OF THE WORLD

TUSCANY REST OF ITALY

M R et

Figure 2. External trade scheme in the VERDI model,

As in the former model, also here, the foreign production
goods are not included in the biregional trade which is concerned

only with national production consumed inside the country.

The model is designed in order to evaluate the impact effects
on the economy of a region from changes in the national economic
variables, with particular reference to interdependencies due to

the trade patterns between the regions and the rest of the country.

2.3 The Scheme of the MORSE Model

The MORSE model, (L. Lundgvist, 1981), is a dynamic multi-
regional I/0 model aimed to integrate economic, employment and

energy planning in a regional perspective.

Theoretically, the model combines traits from input-output

analysis, interregional programming and equilibrium growth theory.

As the model is concerned mainly with an objective function
representing goals in eccnomic, employment and energy planning,
the external trade flows are not the core of the analysis.
Nevertheless, some specifications in the treatment of the linkages
to the rest of the world within a top-down approach, could be
interesting even in a biregional I/0 model more oriented to a

better specification of the international trade.




By reformulating the MORSE model's structure into a bi-

regional model, we get the following structure:

XT + M¥ = [(ATXT + FT) - M?] + E¥ + E? ’
XR + Mg = [(ARxR + FR) - Mg] + Eg + Eg '
where
M¥ = NpXg E? = Mg = mpAgXp + mpFp i E¥ = € E?N ’
Mﬁ = [gXg i Eg = M? = mpA X, + miF. Eg = ep E¥N .
In terms of the multipliers, we have:
X = [(I+(.) - (1-m')A_1"' « [F.(1-m") + m'A_X_ + m"F_ + e EV
T T T’ “ T T RR R R R T TN
X_ = [(I+1.) - (1-m2)A_ 171 « [F_(1-m") + m'A.X. + m"F. + c'EV
R R R’“R T R 7oA T T R TN

As far as the scalar of national export is concerned, EW

is constrained at the national level by BOP goals:

W _ = _ W

Epy = BOP - My
EY = BOP - (X + N.X_)

TN 747 R°R’

A specific feature of this model is the different treatment
of import between interregional and international flows (Figure
3). Whereas the first ones are considered as competitive and
therefore are linked to demand components, the second ones are
supposed to be complementary and are linked to regional gross

production.
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Figure 3. External trade scheme in the MORSE model.

In addition, by permitting different rates of self-sufficiency
for intermediary goods and for final demand, the Chenery-Moses

framework is somewhat extended.

As in the other models surveyed until now, the interregional
trade is concerned only with domestic production demanded inside

the country.

As far as the regional export is concerned, a matrix share
is used to breakdown at the regional and sectoral level the total

national export which is derived from a national econometric model.

In order to avoid the strong assumption on the fixed coeffi-

cients of that matrix the parameters ¢!, eﬁ are subjected to change

over time, according to the trends in the sectoral mixing of the

national export.

The same procedure is adopted for parameters ﬁT’ which

1
R
link regional import to gross production in the region.

In matrix terms, the vector ei (in region and region

R)
is

T

as well as the diagonal matrix ﬁ (in region and region

T r)

split into two components in the following way:



- - — - R
' *
€] €1 0] €1
. where
. E._..
t t N1 .
[} * = bl
Ei ei Ei Ei EW at time t ,
R TN
g’ t
*
i n‘ _Q) €n_ _En_
and
_/\ —-— and — po— _‘
*
My @ i ) My @
L4 ~ - - t.
= * [ ]
My Hi i
FaY * * t
_Q Mo | B ur | K b |
where

o+
2
'_J.

at time t .

=
il
g

=
H
2z

While both the diagonal matrix e* and u* are taken as fixed
over time, the diagonal matrix ut and the vector et are subjected
to change over time, according to historical trends or short-term

forecasts.

In this way, the consistency between the sectoral mixing at

national and regional levels is achieved for each time t.

The model contains a typical national policy variable in
order to constrain the foreign flows: the balance of payment (BOP).
Because of the high dependence of the export from exogenous inter-
national variables, by determining BOP, the model (closed with
respect to the other final demand components) indicates the level

of the gross production which is consistent with the export flows.
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2.4 The Scheme of the REGIS Model

The REGIS model (R. Courbis and G. Cornilleau, 1978) is a
reduced form of the national REGINA model. Both models are of
the multiregional, inderdependent kind, build around a core con-

stituted by a production model of input-output type.

The sectoral disaggregation, as well as the territorial
one, is highly detailed; the model takes into account the inter-

regional mobility of many economic and social factors.

Even if the REGIS is one of the most comprehensive and
sophisticated multiregional models, the interregional trade is
not specified in terms of gross flows. On the other hand, the
REGIS model is a good example of a detailed and theoretically

justified treatment of foreign trade at a regional level.

By reducing the REGIS model to a biregional one, we lose the
main specific characteristics of this model; in addition, by
focussing our attention on the external trade flows at a regional
level, we analyze a part of the model which is not specified as

the multiregional trade is concerned.

By bearing in mind these strong limitations, the biregional

structure of the REGIS model is a very simple one:

_ W W
XT = (ATXT + FT) - MT + ET + NET ,
_ W W
XR = (ARXR + FR) MR + ER + NER '
where
NET = -NER .

The multiplier of the model is the traditional Leontieff

inverse matrix:

_ -1, W, W

Xp = [T - Ag] (F, - My + Eq + NET)
_ -1 W, W

Xp = [T = Ag] (Fp = Mg + Ep - NET)



In this structure no direct impact of the interregional
trade flows is supposed to operate in the production and demand
formation (see Figure U4), where as many other factors (not taken
into consideration here) have many indirect effects via interre-

gional mobility or interdependencies.

REST OF THE WORLD

TUSCANY THE REST OF ITALY

xt — 1 NER - 4*" xf

‘ . r t
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Figure 4. External trade scheme in the REGIS model.

The REGIS model employs import and export functions econome-
trically specified at the regional level; there is a different
treatment of import with respect to competitive or complementory
products. Here the difference between competitiveness and com-
Plementarity is more theoretically based than in most models.
Competitiveness is assumed to be determined only by national
variables. 1In this case, the regional import is estimated as a

fixed share of the national one:

W _ W W o W
Mp = Ko My Mp = Kg My

For complementary goods, instead, it is assumed that import
flows are linked to the growth of regional demand and to the pro-
duction prices related to import prices, via an econometric

function at the regional level:

W o bT CT
Mp = on DT, (P/PM) ,



o=
vl

where
DT = vector of regional total demand (index numbers) ;
P = vector of production price at the national level;
PM = vector of import at the national level;

b,c = elasticity parameters (demand, relative price).

Foreign export is also estimated by econometric functions
with regional specifications based on different elasticity para-
meters, where the independent variables are the export prices
at the national level (PX):

HE

K
YT + BTPX T ,

K

E + B_PX R
R .

W
R Y

R
In addition to the equations there are national sums corres-

ponding to regional export and import, both endogenous. Thus,

foreign trade is altogether regionally specified in this model,

which is a very unusual property in the current modeling practice

where the top-down approach is normally used.

3. A BIREGIONAL I/O MODEL DESIGNED FOR THE TUSCANY REGION

This model is designed in order to have a core to which are
linked some submodels oriented to analyzing specific aspects of
the regional realty and the interdependencies with the rest of the
nation and the rest of the world.

The core of the model is constituted by the I/0 matrix for
the Tuscany region which is at present available for the years
1975 and 1977 (built by an indirect procedure) and for the year
1978 (built by a direct survey procedure).

The linkages between Tuscany and the rest of Italy are based

on the trade coefficients matrix which links the Tuscany I/0 matrix
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and the rest of Italy, and on an interregional population model

which will be developed into a demo-economic interregional model.

The linkages between Tuscany and the rest of the world via
international trade are provided both by a regional model of
export (bottom-up approach) and by a breakdown from the INFORUM
project (top-down approach) on which IRPET is working in order
to link Italy to the INFORUM model (C. Almon and D. Nyhus, 1977).

Particular emphasis is given in the model to the treatment
of public components of the final demand in order to achieve a
detailed specification of the linkages between the public autho-
rity expenditures (especially at the local level) and the produc-

tive sectors.

The general scheme of the models system that is developed

within the Tuscany case study is shown in Figure 5.

This paper deals only with the parts of the model, as well
as their linkages, that are concerned with external trade. These
parts are shown in the scheme by doubled-lined squares; they are
concerned with regional export and tourism model (box A), inter-
national export and import linkages - INFORUM (box B), regional
linkages demand for consumption (only tourist consumption) and

exports (box C-1), and interregional trade linkages (box C-2).

3.1 General Structure of the Model with Reference to

Interregional, International Trade Flows and

Their Linkages

The interregional trade interdependencies are treated in
this model, to some extent, as in the VERDI model; in addition,
a linkage between interregional flows and international ones is
modeled in order to take into account also the re~exports from

the importer region, according to the following two schemes:

foreign production + foreign regional import + inter-

regional export

foreign regional export + interregional import +« re-

gional production
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Foreign regional import is not supposed to be re-exported

(via interregional trade) to foreign markets.

According to these assumptions, the general structure of

the model can be designed in the following terms:

_ W R W R
XT = [(ATXT + FT) MT MT] + ET + ET ,
— W T W T
Xp = [(ARXR + FR) Mp MR] + ER + Ep
where
W _ * %
My = Up (ATXT + FT) + UL Mg (ARXR + FR) ,
W * %
= +
M Hy (ARXR + FR) + U Mg (ApXq FT) '
and
MR=m*[(AX +F)+m**EW)] ;
T T T T T T !
T _ kW
MR = mg [(ARXR + FR) + my ER)] '
by taking into account that
R _ T T . R
we have
— ¥ * *k % o W Aok W
XT = (1 uT mT)(ATXT+FT) + (1—uT) mp (ARXR+FR) + mRER + (1-mT) ET
X, = y—— X AF) + (1=1o) mh (AX +F) + MoEY + (1-my) EV
gr = (1-Hp=mp) (ApXp+Fp) (T-up) mp (A Xp+Fq mpEp + (1-mp) Ep

The final structure of the model in terms of input-output

inverse matrix is given by the following equations:



1 * * -1 * *
Xn = [T - ( -uT-mT)AT] [(1-uT-mT) Fo
*k *
+ (1—uT) my (ARXR+FR)
ok W ok w
+ My ER + (1—mT) ET] ,
_ _ Lk -1 _ kK
+ (1 . * A_X 4+F
(-uR) mT(TT T)

** W *ok W
+ m, ET + (1-mR) ER] .

The interregional and international trade flows are connec-

ted as can be illustrated by Figure 6.

REST OF THE WORLD

TUSCANY THE REST OF ITALY
M‘: Piﬁmﬂ.{i / Ii: f-l\'
3 ‘ - / L
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r t
D24 M
‘ 8 t " = R, l

Figure 6. External trade scheme in the Tuscany model.

As it is shown in this figure, the interregional trade is
concerned also with imported foreign production and with exported

domestic production.

The split of the national import into two parts (used inside
the importer region and traded outside the imput region) is clear

when we aggregate the two regions.
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By defining ATXT + FT = DT and ARXR + FR = DR we obtain

(Xp+Xp) (Dp+Dp) = (MpDp+HpDe) = (upmyDptipmeDe)
W* W**

X = b - My - My

W, _W
+ (ET+ER) '
where
W* . . P .
MN = national import used inside the importer
regions (Tuscany and the rest of Italy);
* ¥
Mg = national import trade outside the importer

regions (re-exported import).

3.2 The Treatment of Import Flows and Interregional Trade

As far as the import flows are concerned, the main distinc-
tion which is usually made is between competitive and complemen-—
tary imports. Whereas in the economic theory such a distinction
is clear (complementary when no domestic substitute is availa-
ble in the region, competitive when it is), in reality, as well
as in modeling work, it is not so. Firstly, by working on a
sectoral level (branches of the input-output matrix), each sector
includes both competitive and complementary products. Secondly,
even if goods are produced in the region, the level of the
regional production could not be high enough to meet the needs

of the internal demand.

In the regional modeling work it is often assumed that all
the import flows are either competitive, or complementary; in
addition, by applied fixed coefficients also in the treatment of
competitive imports, the distinction with the complementary import
is smooth and it has no real economic basis. Taking into account
these problems, the imports are often considered either as compe-
titive or complementary according to a very crude assumption. If
the import does not affect the production formation, the produc-

tion is determined by the following eguation.




X=(I—A)_1 (D + E) ,

whereas the imports are determined by a second equation:
M=m or M= m(D + E).

In this case, the import flows are supposed to be comple-

mentary.

In an opposite way, the imports are treated as competitive
when they are included in the determination of the production
via the following equation:

x=(I—mA)"1 (D + E) ,

if they are competitive with respect to the intermediate products
demand, and via the following equation:

X = (I —A)'1

if they are competitive with respect to the final demand com-

ponents.

In this last case, the imports are modeled in a similar
way to that used in the Keynesian models within an open economy.
Taking into account these crude definitions, in the biregional
I/0 model for the Tuscany region, the imports are considered

competitive both for interregional and international flows.

In fact, this approach implies only the assumption that a pro-
portional linkage is supposed to link import and internal demand
components via fixed coefficients, i.e. no substitution effect

between internal and foreign production is taken into consideration.

As far as the interregional trade coefficients are concerned,
the traditional Chenery-Moses procedure is modified in order to
include in the interregional trade also the foreign imports and
exports. The trade coefficients equations are reformulated in

. | f * L . a *_ ¥k
the following way it m; = m; = m;; and my = mp = My
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_ _ W W

XT + MT (1 mT)(DT+LT) + mR(DR+ER) ’
W o_ _ W W

XR + MR = (1 mR)(DR+ER) + mT(DT+ET) ,

where (1—mT), as well as (1—mR) are the self-sufficiency rate
with regard to interregional trade.

W W
MT and MR

demand and from the interregional export (i.e. import of the

are linearly dependent both from the regional

other regions) demanded for internal utilization througl. the

parameters.u%, uﬁ and u%*, ua*. If u% = u%* = and u; = px*

Hep R

= UR’ we get:
M

YR = 5+ moD.

W
R

As in the MORSE model, the parameters Hip and Hg are subjec-
ted to change over time according to the expected changes in the
sectoral mixing of the import at the national level derived via
the INFORUM model.

Future steps in the modeling work will take into account
the possibility of treating import flows (or some of them) as
real competitive ones. A possible approach could be the one
used in the REGIS model, where an economic function links the
import flows to some independent variables such as regional
demand, price levels, etc., via elasticity parameters. Even in
this case the INFORUM model could provide consistent scenarios

at the national level.

3.3 The Treatment of Export Flows and Tourism

Because of the important economic role of the linkages to
the foreign markets, the model for the Tuscany region devotes
great attention to a regional determination of the export flows,

both of commodities and services (tourists).

A bottom-up approach is used for those commodities which

have a high weight in the export mixing of the region and, at




- 22 -

the same time, are supposed to have specific behavioral functions

as far as the regional level is concerned.

On the other hand, for commodities whose export functions
are not supposed to have regional specifications, we assume that

a top-down approach is the most appropriate one.

Whereas in the first case (bottom-up approach), econometric
functions at the regional level are used, in the second case
(top-down approach), the regional vectors are derived from
national forecasts, achieved via INFORUM model to which Italy

will be linked in the near future.

In both cases transition matrices are used in order to
convert commodities into I/O sectoral branches (31 in Tuscany
I/0 matrix).

In addition to a highly detailed commodity disaggregation
each commodity export function is separately estimated for some
groups of foreign commodities, between Tuscany and the rest of
Italy.

Figure 7 describes the submodel for the export flows of
commodities as it is designed in the Tuscany biregional I/O

model.

The following notations are used:

EW ' EW = export of Tuscany and the rest of
t[glc rlglc
Italy by commodity g (UICC classi-
fication*) and country c;
Eﬂ g,c = export of Italy by commodity g (SITC
7 14
classification**) and country c;
TEISC ’ T?Igc = transition matrices converting com-
14 14

modities in SITC and UICC classifi-

cation into I/0 sectoral branches;

*
UICC (Unione Italiana Camere di Commercio) classification is
adopted in Italy for export and import data at the provincial
level, derived from foreign payment flows.

*

SITC (Standard International Trade Classification) classifica-
tion is adopted by the United Nations and by OECD for the inter-
national trade.




W )

t,i(o,m)’ Er,i(o,m) = vectors of regional export by

sectors (o-m), derived from

the bottom-up approach;
W W

£,1i(m,n), Er,i(m,n) = vectors of regional export by

sectors (m-n), derived from the

top-down approach;

W W \ W \ W
E E E = E H E ; E
n,g’ “t,g' "r,g g n,g,c’ g t,g.,c’ Z r,g,c '
W W W W )
n,i(o,m)’ En,i(m,n) - Et,i(o,m) + Er,i(o,m) d
W \)

B

t,i(m,n) + Er,i(m,n)

The econometric regional export functions are estimated by
techniques applied to independent variables at the international

and national level.

Both time series and cross-—-section data are used, the latter
by grouping the single countries into market areas. All the

variables are expressed in constant prices.

The regional specification is achieved by estimating diffe-
rent elasticity parameters between Tuscany and the rest of Italy.
In addition, by getting each set of parameters for each country
and commodity combination, the country share composition, by
itself, implies different estimations of the export trends between
Tuscany and the rest of Italy, even if the elasticity was the

same.

Regional exports are treated by an additive demand and

price relationship:

b
B = K a o, - & T g Tiaic
T,9,c T,g.,cC T,9,cC c DN ¢/ C
D R,9,cC C
W o) rar R,g,C
E. = K + a D+« — « RP ra
rR,g,C R,g,c R,g,cC ( c D ) /C
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These functions assume that only a part of the exports are

price and/or demand dependent due to the constants KT q,c and
14 14

K .
R,g,c
The variable RPg e is the index of the relative export prices

4

as they are taken into account by the foreign customers. RPg e is
14

equal to the index of the national export price, divided by the in-

dex of price in country C; finally, the result is multiplied by the

index of exchange between Italy and country C.

The second independent variable is a composite one. The index
of the domestic demand in countryc(Dc) is, in fact, corrected by

the ratio between the same index and that of domestic demand in Italy.

Here it is assumed that a partial substitution effect
between foreign market and the national one can influence the

business cycle of regional export.

The role of the foreign demand is reduced or amplified accor-
ding to the differentials in the growth rate between the foreign

demand itself and the national one.

By adopting this composite variable, a linkage, even if a
very simple one, is established between the regional foreign
export and the interregional trade which is dependent, via trade

coefficients, by the domestic demand in both regions.

As far as the part of the regional export vector derived
from the national forecast (via the INFORUM model) is concerned,

the following algorithm is used:

W
N

for sectors i from m to n (see Figure 7).

Due to the role of external tourism in Tuscany, the tourist
flows are treated as an additional commodity. The procedure is
similar to that applied for the export flows, i.e. an econometric
function in estimated for each country of origin (including the

rest of Italy and Tuscany).

The dependent variable is the number of the tourist-days
(Tc), whereas the independent variables, are the matrix of the

demand in country c(Dc) and the national price index, deflated



TOP DOWN ) INFORUM

Figure 7.

Export flows scheme.

i)
rg

rgc

BOTTOM UP



by the price index and exchange index 1in country c(RPC); this

last variable is assumed to be equal to 1 for the Italian tourists.

The function used has the following form:

b o]
c _ . T,c , T,c .
TT KT,C + aT,C Dc RPC H
b
R _ . T,R
Tp = Kp r ¥ 2, ° Dy i
c _ . R,c , R,cC .
Tp = Kg o ¥ ag,c * D RP_ ;
b
T R,T
= + . .
TR = Xg,¢ * 3r,7 ' Dy i

The estimations of the tourist-days are converted into the
tourist-consumption through a transition matrix of the sectoral

tourist comsumption by sector i and countryc (tc.

1,c) according to

the following scheme:

te; s T [ — | + |37 = |c, ,

T

where
C? = consumption of non-residents;
C?E = consumption of residents;
Ciy = total private consumption in the region.

In the biregional model, the total private consumption, as

a component of the final demand, assumes the following form in
Tuscany and in the rest of Italy.

T W

_ R
c” = CT + CT + C

T
T ’




W T
Cp=Cp+ Cp+C

R
R

It should be noted that a regional specification of the
tourism functions, as well as those for export, is made possible

by the availability of regional data over a long period of time.

4. CLOSING REMARKS

The international trade is a weak point in many multiregional
economic models, especially as far as the treatment of export is

concerned.

The most common treatment of the export flows is to region-
alize results of a national economic model. This methodology is
appropriate for commodities where export functions are not sup-
posed to have regional specifications. On the other hand, for
those commodities supposed to have specific behavioral functions

at the regional level, a bottom-up approach is preferred.

The model for the Tuscany region devotes great attention to
a regional determination of the export flows both of commodities
and services (foreign tourism), as well as the interdependencies
between international and interregional trade. Even if the metho-
dology adopted in modeling such linkages is a very simple one,
the external trade relationships at the regional level is, to

some extent, more comprehensive.
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