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1. Econometric models can help in solving the problems of
economic policy in several ways:

a)They can indicate the statistical data that we have to collect
in order to get the information we need on some economic
structures and processes. The requirements which have to
be satisfied in order to aggregate or compare data are also
clarified.

b) Econometric models make it possible to compute the values
of aggregated and sophisticated variables (like the total
employment, the rate of growth of an industry, and so on)
on the basis of values of elementary variables (changes in
labour and capital coefficients, etc ). Therefore we need
to guess the latter variables and not the former ones. The
values that the elementary variables are likely to assume can
be visualized by the technicians, while the values of the
aggregated and derived values are difficult to forecast.

c) On many elementary variables various sets of guesses may
appear to be reasonable. The econometric models allow the
explanation of the economic and demographic implications
of the various sets of reasonable guesses.

d) When the objectives of the economic policy can be expressed
as values of some magnitude that has to be reached or to be
maximized, the econometric model can be transformed into
a mathematical programming model (decision model ): the
optimum values of the instrumental variables of the Public

Administration can then be computed.

2. The goals of a regionalplan can be divided into two groups.
1) Goals that, according to the results of partial analysis of

specific economic activities or of particular zones, have to
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be pursued in a univocal way. The results of the public action
that are required to reach such goals can be assessed by
partial analysis,

2) Goals that are pursued by actions that can be conceived in
alternative ways, and that have to be evaluated both in
their direct and in their indirect effects.

In a developed region like Piedmont the productivity
goals for agriculture can be considered as indipendent from the
level of production of the various industries. In fact we can
establish minimum levels of the labour productivity in agriculture
that have to be reached in the short period of the plan in order
to stabilize a reduced employment in the sector. Given the
technological possibilities, the socio-institutional obstacles,
the instruments of economic policy that can be made available,
we can estimate by what changes such productivity targets can
be reached. Social capital targets ( hospitals, schools, roads,
etc.) cannot be determined univocally: they depend on the
various levels that the economic activities can reach in the
various zones characterized by different needs of adjustments
in the social capital and by different marginal input of social
capital for an additional inhabitant.

The achievement of the goals of the second kind can be

assessed only by the application of an econometric model.

For the various economic regions (highly industrialized, depressed
or underdeveloped industries) different kinds of econometric
analysis are required. We shall confine ourselves to the analysis
for highly industrialized industries. Analysis of the various
industries, of agriculture and of the tertiary sectors are carried

out in order:
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1) to make reasonable guess on the national and international

2)

3)

demand for the commodities produced by the autonomous
industries (i.e. industries having a national wide market, that
are present in the region because of its localization advantages,
or because of historical reasons). The production exported
outside the region can be evaluated by subtracting from total
production the quantity consumed in the region., The. latter
variable is estimated ex ante, before the solution of the model.
By an iterative process we can assure that the ex ante evaluation
will correspond to the evaluation implied by the solution of

the model;

to single out the specific problems of the varioussectors and

the goals of the first kind. In connection with such problems

we can determine the most efficient tools to implement the
regional policy. Then it is possible to establish the level at
which the goals can be reached and the consequenc.wthat the economic
policy may have on the coefficient4by which we can interpret the
actual structure of the economy;

to evaluate the coefficients and the parameters by which we can
describe the actual structure and to get information on the possible
changes that such parameters will undergo in the future. Such
changes may be caused by exogenous events (technical progress,
for instance, which exerts a great influence on the labour input

coefficients) or by events that the plan wants to produce.

The distribution of the economic activities and of the population

within the region has to be studied in order:

1) to determine a partition of the region in ecological areas. An
ecological area is a connected zone equipped with social

services and large enough to offer the facilities of the urban
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2)

3)

life to its inhabitants . Such a partition is made on the basis of
the actual trends, of some technological and sociological require-
ments and of the effects of the policy that can be pursued by the
plan to reduce the day-migrationgof the workers;

to determine the more efficient structure of the roads and public
transportation linkihg up the region with other regions and the
urban and industrial poles of the various ecological areas with

one another, For Piedmont the research has led to one system
only of efficient roads and public transportation, inasmuch the
relative importance of the various poles could be easily assessed
in advance and the need for connectionswith other regions could

be determined independently from the level of activity of the
various industries and of the various areas. In general the parti-
tion of the region in ecological areas and the determination of

the best road and transportation system are two problems con-
nected to each other that can be solved only by iterative processes
to be carried on together with the process of solution of the model.
to evaluate:

a) the need for social capital (roads, hospitals, schools, etc.)

required to make the actual condition of each zone up to date,

b) the value of the social capital required for an additional inhabitant

of each zone;

c) the quantity of houses occupied by the non agricultural popula-
tion that have to be rebuilt. (Because of the large reduction
in the agricultural population that can be foreseen, the houses
that are required for such a population, and that actually exist,

can be considered adequate).
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For the model, beside the usual input-output coefficients and the
consumption coefficients (of the well-known Leontief models)
we had to estimate:

1) the commercial coefficients, i.e. the quantitig of the input
of commodity i required for the production of one unit value
of commodity j (input coefficient) which can be supplied by
the firms of the region. Each commercial coefficient is multi-
plied by a parameter A that,in the positive application of
of the model/is set equal to 1, while in the mathematical
programming version will be considered as an instrumental
variable expressing the effects of the decentralization policy
envisaged by the plan;

. 2)the commercial coefficient{for the capital stock input coefficient4
and for the consumption coefficientf, which are defined in a
similar way;

3) the industries allocation coefficientjeach determining the
quota of the total production of a certain industry that will be
localized in a certain region;

4) the employment allocation coefficientyeach determining the
quantity of people employed in a certain area that live ina
certain other area;

5) the non agricultural population of each area living in houses

that have not to be rebuilt.

The level of activity of the tertiary sectors has been expressed
by the number of the workers employed. Such a level depends:
a) on the number of workers employed in industries,
b) on the household income,
The ratio coefficients by which to express the above relations,

are estimated on the basis of the actual trends and of the effects
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of the policy envisaged by the plan
The level of activity of tourism as well as its demand for

goods has been estimated as exogenous variable.

We have distinguished the propulsive industries (mostly auto-
mobile and office supplies industries) from the other
mechanical industries: for the former we have evaluated the
specific perspective of the single firms.

The level of activity of constructions depends not only omr the
demand for their products, by industries and households (for
the maintenance of their houses) but also on:

a) the needs for new houses in the various areas that we deem it
convenient to keep it separate from other private demand since
it depends, to a large extent, on social evaluationsand political
decision};

b) the need for social capital required in the various areas for the
additional population.

As we said, agriculture has been dealt with as an exogenous

activity.

6. The exogenous components of the demand for the products of

each industry are:

1) the demand by tourism

2) the demand entailed by autonomous investments

3) the demand for commodities used as capital goods by agri-
culture

4) the demand for intermediate products by agriculture

5) the demand of the products of construction required to make
social capital up to date

6) the demand by the public Administration

7) the demand from outside the region for the autonomous sectors.
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Households incomes are made up by:

1) the wages paid by the industries and the tertiary sectors, depend-
ing on the level of their activities

2) the profits distributed by industries, which are supposed to be
proportionated to their activities

3) mixed incomes earned by small entrepreneurs and craftmen,
which include both capital and labour in comes

4) predetermined incomes (not depending on the solution of the
model) i.e. agricultural incomes, gsalaries of civil servants,
incomes earned by people working outside the region (that has
to be guessed before the solution of the model and then eventually
adjusted through an iterative process), pensions and social

transferts by the Public Administration to the households

The variables of the model are:

1) production levels of the various industries

2) employment in tertiary sectors

3) non agricultural population of the various zones

4) household income

5) percentages of the demands for the various capital goods (houses
and social capital being included) maturing over the period, that

will be satisfied by the production of the last year, The demand

for capital goods employed by industries is supposed to be proportioml

to the increase in their production. The demand for capital goods
by tertiary sectors is supposed to be proportional to the increase
in the level of its employment, Such percentage-s depend on:

6) the rate of growth of industrial production, of employment in
the tertiary sector, of the non agricultural population living in

houses not to be rebuilt and of the population of each zone.
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8.

9.

The equations of the model state:

1-2) the production of each industry (for the non autonoumos industries

3)

1)
5)
6)
7)
8)

9)
10-13)

the production not exported outside the region) must be equal to
the quantities demanded as intermediate products and as capital
goods (for the quota charged omthe last year) by the industries and
the tertiary sectors, plus the quantities consumed by the households
plus the exogenous demand (for the autonomous industries the exoge=
nous demand includes also the exports outside the region). For
the construction industry ,demand for houses and for social capital
has to be added.

population in each zone depends on the population working in the
various areas and willing to reside in the zone. The population
working . in the various areas dependjon the coefficients for
the allocations of the industries and tertiary among the various
zones.

the employlnent in the tertiary sectors depends on the variables
which we have already recalled

households' income is made up of the components already
_recalled

the definition of the rate of increase in the industrial production
for each industry

t he definition of the rate of increase in the employment of the tertiary
sectors

the definition of the rate of increase in the non agricultural popula=
tion living in houses not to be rebuilt

the definition of the rate of increase in the population of each zone,

the quotas of investments, of the values of the houses to be built

and of the social capital to be produced at the terminal year

The model is not a linear model. To solve it we have single out the

Leontief part of the model transfering tmre other terms including

unknown to the other side of the equations (the side of the predetermined

values). Wehave then applied a process of iteration starting from ex ante
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-9-

values of the various unknowns: the process has come out to be conyvergent
and has been stopped when a 3% difference between the ex ante and

ex post values of the unknowns (resulting from the solution of the model)

has been reached.

On the basis of the solution of the model financial accounts have been
drawn both for the various public administrations, on the basis of
coefficients previously estimated linking the financial revenues with
the values of the unknowns given by the model), and for the regional a s
a whole. The financial implications of thepolicy envisaged by the plan can thus

be assessed.

The computwation procedure has been planned in such a way that
all explorations of alternative sets of guesses can be easily done:
their economic spatial and financial implications can be obtained Very

guickly.
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1.

The symbols

A. UNKNOWNS

The unknowns expressed in monetary values are all in 1963 prices.

€c

value of the production of the j industry in the terminal year

(j=1,2 .... 16)

number of workers in the tertiary sectors (the transport

sector being excluded) in the terminal year
personal income in the terminal year
inhabitants of the h zone in the terminal year (h= 1,2 ...15)

quota of the investments of the j industry for the planning
period to be imputed to the terminal year (which depends on

the rate of growth rj)(j =1,2... 16)

quota of the investments of the tertiary sectors for the planning

period to be imputed to the terminal year (which depends on

the rate of growth rg of employment in these sectors)

quota of the value of the houses to be built in the period for
the non agricultural population to be imputed to the terminal

year (which depends on the rate of growth r()

quota of the value of the social capital (roads, hospitals,
schools, etc.) required for an additional inhabitant in the h
zone to be imputed to the terminal year (the quota depends

on the rate of growth ry; h=1,2 ... 15)
yearly rate of growth of production in industry j (j = 1,2 ...

yearly rate of growth of employment in the tertiary sectors
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Th

yearly rate of growth of the non agricultural population

living in houses non to be rebuilt in the period

yearly rate of growth of the population in the h zone (h =
1,2 .... 15)
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B - PREDETERMINED AND EXOGENOUS VARIABLES

I) Values of production, of employment and of population parameters

at the initial year

1) xj“ = current value of production in industry j (j = 1,2... 16)
o]
2) yg = employment in tertiary sectors
[+]
3) o, = number of workers employed in the agriculture in zone h
o
4) o4 = employment in agriculture
5) poh = non agricultural population of zone h living in houses
which do not need to be built or rebuilt in the period
6) z; = non agricultural population living in zone h
7) €3, = ratio between total population and active population in zone h.

II) Employment at the terminal year in the exogenous sectors

1) Oh - number of workers employed in the agriculture of zone h
2) o, = (= % 0 ,p ) total employment in agriculture

3) o4 = number of workers employed in the tourism sector

4) o, = number of workers living in the region and working

outside the region

5) 04 = number of workers and employees of the Public Administrations
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6)

111)

gdh = quota of the workers and employees of the Public

Administrations living in zone h.

Incomes at the terminal year per unit of employment in the

exogenous sectors

Pna = net product per worker in agriculture
sq = wage rate in the Public Administration sector
Se = wage rate per worker employed outside the region

Other exogenous incomes at the terminal year

Th = social transferts from the "Comuni'' Administration of

zone h to the households

Tq = social transferts from the ""Provincie'" Administrations

to the households

P = pensions paid to the households

Exogenous components of the final demand

D j; = current expenditure on goodiby the tourism sector

D. , = current expenditure on good i for autonomous industrial

investments

D;3 = current expenditure on good i for investment by agriculture

.a.U
I
Il

current expenditure on good i for investment in

A
[$,]
1]

social capital adjustment

current expenditure on single use goodi by agriculture
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6) D16 = current expenditure on good i by the Public Admini-

stration sector

7) D;7 = exports of good i

VII) Number of years in the period

1) T = number of years in the period






C - COEFFICIENTS

I) Technical coefficients for the intermediate commodities and for

labour, and consumption coefficients (values at the terminal year)

1) ajj = monetary value of commodity i used for the production -
of a unit value of the commodity by industry j(i,j=1,2....16)

2) ajg= monetary value of commodity i used by the tertiary sectors
for the employment of one worker (i=1,2.... 16)

3) oj = quantity of labour employed for the production of a unit
value of commodity by industry j (j=1,2 ... . 16)

4) 045 = quantity of labour employed in the tertiary sectors which

are complementary to the industry for the employment
of one industrial worker
5) o = quantity of labour employed in the commercial sector for the
activity required in connection with the expenditure of a
unit value of the personal income

6) c; = quota of the personal income spent on commodity i (i =1, 2...16)

II) Technical coefficients for capital goods, houses and social capital

(values at the terminal year)

1) bij = monetary value of commodity i employed as a capital
good for the production of one unit of commodity j(i,j=1,2...16)
2) big = monetary value of commodity i employed as a capital good

in the tertiary sectors in connection with the employment
of one worker (i=1,2....16)
3y W, = value of the social capital (hospitals, schools, roads, etc.)

which is required for one more inhabitant in zone h (h =1,2,,.15)
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4) éc = value of the houses required for one additional unit of

the non agricultural population

I11) Commercial coefficients

1)X,, = quota of the input a. supplied by firms of the region
1
(i,j=1,2....16)
'Z)Gis = quota of the input a, supplied by firms of the region
is

(i,=1,2....16)

»
1]

quota of the input bij supplied by firms of the region

i
(i,j=1,2....16)

4):Bis = quota of the input bis supplied by firms of the region
(i=1,2....16)

5) Xi = quota of the consumption of commodity i for one unit of
personal income, which is supplied by firms of the region
(i= 1,2.... 16)

6) e = quota of the production of sector i which is exported

outside the region

IV) Income coefficients (values at the terminal year)

1) s, = wage rate of industryi (i=1,2....16)

2) s = wage rate in the tertiary sectors

3) y = distributed profit margin of industry i (i =1,2....16)
4) & = distributed profit per worker in the tertiary sector

5) ., = distributed mixed (capital and labour) income perl unit of

(o

production in industryi (i=1,2....16)

6) =  distributed mixed (capital and labour) income per worker

in the tertiary sectors
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V) Coefficients for the allocation of economic activities among the

ecological areas

1) gih = quota of the production of industry i localized in area h
(i=1,2....16, h=1,2.,..15)

2)§sh: quota of the tertiary activities localized in area h
(h=1,2....15)

3) V.. = . quota of the population increase induced by the industrial
development of area k, which resides in area h

(h,k = 1,2....15)

VI) Population coefficients

o
It

ratio between total population and active population in
area h (h = 1,2....15)

ratio between active industrial population of the sector j

§]
Soamert
-0
.
1l

(employed or unemployed) and the number of workers
employed in industry j (j = 1,2....15)
3)(?5 = ratio between active population of the tertiary sectors
and the number of workers employed in the same sector
4)(2A = ratio between active population in the Public Administration

and the number of workers employed in the same sector
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B - Predetermined and exogeneous variables

L2: y% = 309 521
I.4: o = 82. 663
II.2:0_ = 275.000
a
II.3:0¢ = 22.974
II.4:0, = 13.000
II.5: 04 = 99.164
HI.l:p__ = 0,01124000
na
II.2: s 4 = 0,01836265
IM.3:s , = 0,01500000
IV.3: P = 3555,18
VI.1: T = 7

IV.2: Tgq 11,12
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C - Coefficients

1) Labour coefficient (For the tertiary sectors)
4) o 4 = 0,092871

5) 0 gp =  6,8948

II) House construction input

4) JC = 0,01236750

IV) Income coefficients

Z) s 5 3 0,00534960
4) 7, = 0,01026703
6)}LS = 0,01247897

VI) Population coefficients

3) €

1,050

th

4)9d 1,000
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- COEFFICIENTS

ClII-Social capi-

> V-Coeff, for
alloc. of tertiary

CVI -Population

tal coefficients |:mploy.among coefficients

Zones 3 o zor;c;s - N o

h g sh h

1- Torino 0,0035152 0,5241 2,25
1T - Ivrea 0,0030497 0, 0244 2,17
1I1- Pinerolo 0,00309336 0, 0225 2,25
IV- Vercelli 0,0023200 0, 0293 2,24
V - Borgosesia 0,00311(15 0,0147 2,08
VI - Biella 0,0030470 0, 0398 2,02
Vl1i- Novara 0,0030448 0, 0594 2,33
VIlI-Ve rbania 0,0031756 0, 0497 2,38
IX - Cuneo 0,0032094 0,0312 2,33
X -Saluzzo-Savigliano-Fossano 0,0032076 0, 0255 2,32
Xl -Alba-Bra 0, 003100l 0, 0242 2,30
X1!- Mondovi 0,00%0632 0,0180 2,41
X1{I-Asti 0,0030049 0, 0340 2,22
X1V-Alessandria 0,0029349 0, 0826 2,38
XV~ Casale Monterrato 0, 0028686 0,0206 2,30
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Tab. 1

THE SOLUTION OF THE MODEL PRODUCTION AND EMPLOYMENTS

Industries Production Z;f:rcl)}’_ Employment Z;f:rc}%’

at 1970 growth at 1970 growth
1 -Propulsive ind. 19. 449 9,0 184,706 3,25
2 - Metals engineering 17.445 8,25 264.618 2,10
3 - Textiles 5.681 4,0 123.451 -1,10
4 - Clothing 2.326 9,5 58.650 1,85
5 - Chemicals 5.731 10,3 56.720 4, 00
6 - Food drink 5.169 6,20 43.135 1,75
7 - Leather 607 5,5 7.511 0,25
8 - Pulp mills and paper 1.132 7,4 18.235 2,25
9 - Mining and nonferrous metal 2.444 8,3 40,846 2,05
10 - Timber Furniture . 1.280 4,0 31,637 - 0,75
11 - Rubber and tires 2.348 6,5 22.187 1, 30
12 - Polygraphic Ind. and Publishing 1.314 9,0 18.476 4,20
13 - Other manufactures 712 6,15 7.091 - 0,25
14 - Contruction 7.996 9, 65 162,122 3,75
15 - Electricity, gas and water 2.609 10,2 18.361 4,85
16 - Transport and communications 3,280 4,0 89.099 0, 90




! A1z as g
I aa- 184 281 5ok
lH S w3 ar =
o fni i

ol 30 dt " 5

he = Mg 5.4

ek g i k¥

708 di% D 1
SEEELE 124, M 4.
! [ Py g Y ]
:’i s e ki o,y
LERL It i A

T 15 LAl LK

gy Iy iy =71

i+ .0 v vif [

1

et e paw alaf=hd L

L
i 2 . salitast
#%5¢ 4 fbitjalsls & 0
WA O
Bax 3 maldn bony
T4 miitan
TE, i B Wb e
phr £ funnpy mus wumliscee
e o =i h.lllﬁ@i'
el ik w1l e Al i |‘ :
wty . gousial] Al e Mw-ﬂ
bt e R
o F naifasainad - #1)
- 4041 Mt I #syugtls boiSalst - 2
ui msalisaiaginesd v Bd Megrasa T -
S e oy _—




Tab.2
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THE SOLUTION OF THE MODEL INVESTIMENT

1 -Propulsive ind.

2 —hdetalé engineering

3 - Textiles

4 - Clothing

5 - Chemicals

6 - Food drink

7 - Leather

8 - Pulp mills and paper

9 - Mining and nonferrous metal
10 - Timber Furniture

11 - Rubber-and tires

12 - Polygraphic Ind. and Publishing
13 - Other manufactures
14 - Contruction
15 - Electricity, gas and water

16 - Transport and communications

Investiment Investiment

over the peried

at 1970 1?§4 -'70‘L
1297, 99 7120, 85
1114,51 6266, 94
187,56 1170, 80
161, 69 881, 60
472,27 2517, 84
124, 88 738,94
23,09 140, 05
96,56 556,83
212,94 1219, 38
49, 09 310, 65
153, 89 910,57
90, 76 500, 95
24,27 144, 54
126,21 692,42
336, 37 1823,03
359, 34 2274, 15
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