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Abstract

Regional Input-Output models aim to quantify the impacts on industry’s outputs,
and other economic indicators, of different final demand vectors for goods and
services produced in the same or in different regions. These models are well
suited for regional economic analysis as they combine inter-industrial and inter-
regional economic interdependencies. MULTI2C is a general flexible procedure,
developed by a group of researchers from the University of Coimbra, Portugal,
that allows for the construction of that kind of models for different geographic

configurations.

This work explores the construction of a bi-regional input-output model for
Portugal, based on the MULTI2C approach, considering two regions: the NUT II
Centro of Portugal and the Rest of the Country. This model considers rectangular
matrices with 431 products and 134 industries. Further, it considers different types
of households according to their main source of income, i.e., labour earnings,
capital income, real estate income, retirement benefits and other social transfers.
This modelling framework may be closed with respect to the consumption of
different household’s types, but this paper considers as endogenous the labour
earnings type. Besides the model structure and the methodological choices for

its construction, this work focuses on estimating interregional trade.
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Finally, the model is used to assess the impacts in the Centro region of Portugal,
and in the Rest of the Country, derived from a shift in income’s distribution in
the Centro region, consisting in a reduction of the labour share, compensated by
an increase in business investment, which however do not confine to the NUT

IT Centro of Portugal but, into some extent, spillover to the Rest of the Country.

Keywords: Input-Output Models; Household Income; Regional Economics.

1. Introduction

Regional Input-Output models aim to quantify the impacts on industry’s
outputs, and other economic indicators, of different final demand vectors
for goods and services produced in the same or in different regions. These
models are well suited for regional economic analysis as they combine
inter-industrial and interregional economic interdependencies.

The initial purpose of this work is to build an input-output model for
the Centro region (C), Portugal. This model uses 2010 data and analy-
ses the interactions between the Centro region and the rest of Portugal,
hereafter designated as “Rest of the Country” (RC). The Centro region
is a NUT II located in mainland Portugal, occupying the central part of
its territory (between Lisbon and Oporto) and corresponding to 31%
(28 405 Km?2) of the country’s total area. This region has 2.3 millions of
residents (22% of the country’s total) and its GDP represents about 18.5%
of the Portuguese GDP. Next, the bi-regional Centro-Rest of the Country
input-output model is explored to assess the impacts in both regions,
derived from a shift in the income’s distribution in the Centro region,
consisting in a reduction of the labour share in this region, compensated
by an increase in business investment.

According to the scope and objectives considered, the analysis is or-
ganized as follows. Section 2 presents, in sub-section 2.1, the structure of
the bi-regional Centro - Rest of the Country input-output model and the
main topics considered to build it up; in sub-section 2.2 are explained

the main procedures regarding the consideration of different household
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types, according to their main source of income; sub-section 2.3 proposes
a discussion on the estimation of the inter-regional trade between the
two regions. Section 3 presents an application of the model to assess
the impacts in the Centro region, and in the Rest of the Country, derived
from a shift in the income’s distribution in the Centro region. Section 4

concludes.

2. The Modelling framework

The bi-regional input-output model proposed in this work is an ap-
plication of the MULTI2C (multi-sectoral multi-regional Coimbra model)
framework. MULTI2C is a general flexible approach, developed by a
group of researchers, mainly from the University of Coimbra (Portugal)
that allows for the construction of input-output tables for different geo-
graphic configurations3. The MULTI2C approach has a great level of detail
concerning both the products (or groups of products) included and the
industries that produce them. The bi-regional Centro-Rest of the Country
input-output model uses 2010 data and is focused on the Portuguese NUT
IT Centro region. Accordingly, this model considers that the 431 products
included in the MULTI2C approach are produced by the 134 industries
in the two different regions or are being internationally imported, i.e.,

part of these products are produced outside the Portuguese territory.

2.1 The structure of the bi-regional Centro-Rest of the Country input-
output model
The structure of the multi-sector bi-regional Centro-Rest of the Country

input-output model is schematically represented in Table 1.

3 As a rule, MULTI2C models are of the bi-regional kind, as the one used here, although
multi-regional structures are also considered. Sargento et al. (2013) have already adopted a
similar framework, dividing Portugal in the “interior” and the “coast” parts of the country.
The interior-coast dichotomy is again considered in Ramos et. al (2014). For an example
of a tri-regional application please see Ferreira et al. (2014).
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Table 1: Structure of the multi-sector bi-regional C-RC
input-output model
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Legend:
C - Centro

RC - Rest of the Country

ICH, ij = C, RC - Intermediate consumption of i’s regional products, used by j’s
industries

HCH (Lab), 1i,j = C, RC - Final consumption of i’s regional products, consumed by
households mainly dependent from labour income living in region j

OFDi, ij=C, RC - Other final demand for i’s regional products, used in region j
Ri, i= C, RC - Residues on the demand of products in region i

)
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HI! (Lab), i =C, RC - Region i’s households income distributed to the households
that live mainly from their labour compensations (it includes the mixed income dis-
tributed to the self-employed workers)

TPO!, i =C, RC - Total output of products produced in region i, at basic prices
Pii j=C, RC - i’s regional products, according to their production industry (generic
element of the i’s supply table)

TIO!, i =C, RC - Region i’s total industry output, at basic prices

T(g), i=C, RC; g =IC, HC, OFD - Taxes less subsidies on products, falling upon
g, in region i

TT - Total taxes less subsidies on products

M(g){, i=C, RC; g = IC, HC, OFD - International imports destined to use g, in
region i

TM - Total International Imports

TIC!, i = C, RC - Total intermediate consumption by industries, in region i, at
purchaser’s prices

THC! (Lab) , i = C, RC - Total region i’s consumption by households mainly depen-
dent on labour income, at purchaser’s prices

THI! (Lab) , i = C, RC - Total region i’s households income distributed to the house-
holds that live mainly from their labour earnings

OFDi, i =C, RC - Other final demand in region i, at purchaser’s prices

TIC + TFD - Total intermediate and final demand, at purchaser’s prices

NHVAI, i = C, RC - Gross Value Added which is not directly distributed to house-
holds, in region i

TNHVA - Total Gross Value Added which is not directly distributed to households
Si, i =C, RC - Savings and net transfers to other institutional sectors of the house-
holds that live mainly from their labour income, in region i

TS - Total savings and net transfers to other institutional sectors of the households
that live mainly from their labour income

The structure of the model in Table 1 is based on a set of character-
istics and hypothesis, which leads to the classification of this modelling
approach as a “closed rectangular bi-regional input-output model”, using
domestic flows at basic prices. Below are presented the key procedures and
the main implications regarding (i) the use of domestic flows, expressed
at basic prices; (ii) the rectangular model structure, (7ii) the regional
production technologies and, finally, (iv) the endogenization of house-

holds consumption, namely those that live mainly from labour income.

(i) Domestic flows, expressed at basic prices

The model considers primarily domestic flows (unlike the National
Accounts Supply and the Use Tables, from where it is derived (INE, 2012a),
which favour an accounting approach at “total flows”). This means that
this model focuses on the products of the industries operating within the

Portuguese economy, i.e., the rows and the columns for each of the 431
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products include only the products actually produced in Portugal (in C
and/or RC) excluding the internationally imported uses.

The model is at basic prices. Total products output (TPO) and total
industries output (TIO) are evaluated at basic prices (nevertheless the
industries output (TIO) includes, as usually, intermediate consumption at
purchasers’ prices - IC); total final demand is also considered at purchasers’
prices, although the final demand of each product is consistently consid-
ered at basic prices; finally, trade and transport margins are considered as
inputs provided by trade services (wholesale, retail or specifically motor

vehicles or fuels) or transport services (by different types of freight).

(ii) Rectangular model (industry-technology assumption)

The model considers 431 products and 134 industries, therefore
allowing each industry to produce more than one product, whether they
are primary or secondary products (i.e., that are main products of other
industries). The rows of matrices PCC and PRCRC describe the products
produced by each industry in C and RC, respectively. Regarding primary
products, whenever each industry produces more than one product, it is
used more specific information from different sources about the actual
structure and major dominant products of each industry in C and RC.
Concerning secondary products, we assume the same weight in total
industries production in each of the regions (note that those products
represent a non-significant share of the total output).

Rows corresponding to products (431 products x 2 regions) describe
their different destinations, which include: the intermediate consumption
(IC) in each region (naturally, a product produced in C can be inter-
-regionally exported and used as intermediate consumption in RC); the
final consumption of the different types of households in both regions;
and other destinations in the “Other Final Demand”.

Columns corresponding to industries describe their technologies in
absolute values, i.e., each product intermediate consumption in each in-
dustry, according to the origin’s region (C or RC); the intermediate inputs
internationally imported (although in this case, the total inputs are not

disaggregated by products); the (non-deductible) taxes less subsidies
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falling upon the purchased inputs (in order to assure that each indus-
try IC is expressed at purchaser prices); the income generated in each
industry and in each region, i.e., the gross value added (GVA), whether
it is directly distributed to households living mainly from their labour
income, or distributed to some other institutional sector (NHVA).

This rectangular bi-regional input-output model admits that each
industry has its own technology, identically to the production of all its
primary or secondary products (as explained above secondary products

represent only a residual value in total industry production)4.

(iii)Regional production technologies

Moreover, in general, it is assumed that each industry has the same
production technology in both regions, i.e. each input has the same
weight in the intermediate consumption regardless the production place.

The equal production technology assumption in both regions is not
the most accurate for all the cases, because it does not take into ac-
count the disparities of activities within some industries and/or regional
differences. E.g., the original information provided by the Portuguese
National Accounts Supply and Use Tables (INE, 2012a) considers one
column vector of technologies for the electricity industry. However, this
industry is composed by different activities such as production and distri-
bution. Further, electricity can be generated by a wide variety of sources,
encompassing a set of activities with different production technologies.
Thus, as the regions possess different structures of electricity production
and distribution there is the need to develop procedures to reflect such
regional disparities.

Accordingly, we consider a division of the original electricity industry
into 10 different industries. The electricity industry vector of production
and intermediate consumption, for the 431 products, provided by the

Portuguese National Accounts Supply and Use Tables (INE, 2012a), was

4 See Sargento et al. (2011) for a discussion on the (dis)advantages of rectangular input-
output models. Deeper descriptions of this kind of structure can be seen in the pioneering
contribution of Oosterhaven (1984) and in Miller and Blair (2009: Chapter 5).
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taken as the primary data. Then, to disaggregate this vector by the differ-
ent activities and regions, we proceed to the estimation of each activity’s
total production and intermediate consumption. The data sources used to
estimate such values (for 2010) were: the Portuguese National Statistical
Institute (INE, 2015a, 2015b), which supplies information on total electri-
city production, as well as on total electricity produced by cogeneration
plants; the database Quadros de Pessoal, from the Statistical Department
of the Ministry of Labour and Social Solidarity (GEP-MTSS, 2011), which
provides information on the number of workers in each activity; and the
reports published by companies that manage the thermoelectric power
plants (EDP Producao, 2011, 2012, 2013; Turbogas/Portugen, 2011; Tejo
Energia/Pegop, 2011; EEM, 2008, 2011) to estimate the electricity pro-
duced by conventional sources, as well as the energy inputs used in
such production; lastly, additional data on the power plants in operation
throughout the country was gathered from Pinto and Faria (2015).

The disaggregation of the electricity industry considers one industry
of electricity distribution and 9 industries of electricity production ac-
cording to the following sources: 1) wind; 2) geothermal; 3) hydro; 4)
photovoltaic; 5) coal; 6) fuel oil; 7) natural gas; 8) diesel; 9) cogeneration.
Each of these sub-industries has its own production technology. The total
electricity sector, that merges the 10 sub-industries, produces two distinct
products (in each region): produced electricity and distributed electricity.
Further, a single column vector of technologies for the refined petroleum
industry would hide the regional disparity of its input structure. Indeed,
while some regions require more goods and services related to the man-
agement activities, others consume mainly inputs directly related to the
production process of refined products. Accordingly, we assume diverse
production technologies for the different regions, based on Regional
Accounts’ information (regarding remunerations, Gross Value Added and
production of the different regions), taking into account our knowledge

of the actual location of the refineries in Portugal.

272



(iv) Closed model

The model considers, both in C and RC, different household’s types,
according to their main source of income, namely: labour earnings, capital
income, real estate income, pensions and other social transfers.

The model is “closed” regarding the consumption of households that
live mainly from labour income (employees or self-employed workers), i.e.,
labour income endogenously determines this group’s final consumption.
The income generated in each region contributes only for the consumption
of households living in the same region; commuting and other periodical
or seasonal migrations between C and RC (that are negligible between
these regions) were not considered. Consumption of other household’s
types (the non-labour income dependent ones) is considered exogenous,
i.e., their consumption expenditures are independent of the generation
of productive income (which we do not know how, where and when is
distributed to these families), and therefore considered as part of the
Other Final Demand.

The Other Final Demand includes the consumption of other house-
hold’s types (the non-labour income dependent ones), the consumption
expenditures of general government and non-profit institutions; the in-
vestment (i.e., demand for products used as investment goods, produced
in the country, allocated to C or RC according to the place of production),
the consumption of non-residents in Portugal that visit both regions and,
finally, other international exports of goods and services.

Residential and business rents paid to households are not considered
as benefiting those living mainly from labour income, but are instead
included in the NHVA vector. Thus, an increase in these incomes does not
automatically induce an increase in consumption (as the consumption of
the other household’s types is deemed to be exogenous).

Finally, it is also important to mention that the portion of Table 1
inside the bold border - a square matrix of dimension 1134 (431 prod-
ucts, 134 industries and 2 extra rows relating to household income, for
each one of the two regions) - is the core of the input-output framework
implemented. Indeed, one departs from this core to compute the inverse

matrix, which comprises a set of multipliers that measure impacts of
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exogenous final demand changes on products and industries produc-
tion. Also, this inverse matrix includes the impacts on the income of the
households that live mainly from their labour earnings, caused by those
shocks. Noteworthy, it is also possible to assume exogenous shocks on
such income and compute their effects on products/industries outputs.
Further, exogenous final demand shocks can be formulated either in

terms of products, or by redirecting them to industries.

2.2 The consumption structure of the different household types

The multi-sector bi-regional Centro-Rest of the Country input-output
model distinguishes among private consumption structures, by different
household types, according to their main source of income, namely: (7)
labour earnings (wages and mixed income), (ii) capital income, (7ii) real
estate income, (iv) retirement benefits (pensions) and (v) other social
transfers. The technical details on the procedures used to derive the
consumption structure for these different household types are briefly
mentioned ahead.

The vector of national household’s final consumption, for the 431
products, provided by the Portuguese National Accounts Supply and Use
Tables (INE, 2012a), is taken as the prime data. Then, we proceed to its
disaggregation, firstly by estimating the total households’ consumption
by each household type, in € and RC. The data sources used to estimate
such values are: the “Household Budget Survey 2010-2011” (HBS) (INE,
2012b), which provides information on the consumption expenditure
per household type; the “Census 2011” (INE, 2012c¢) for data concerning
the number of individuals per region and per household type (in order
to reweight the sample of the HBS); and the regional per capita “Local
Purchasing Power Index” (INE, 2013), also referring to 2011, to decide
upon the total relative consumption between the two regions. Secondly,
we estimate the consumption of the 431 products by each household
type, in € and RC. As the HBS considers data disaggregated only for 200

products, such information is used as a primary data source and then
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to estimate the corresponding disaggregation for the more detailed 431
products level (as considered by the National Accounts), it is assumed
that the relative significance of several sub-products is the same in the
2 regions and for all the household types, namely identical to the corre-
sponding shares in the National Accounts.

Accordingly, Table 2 synthesises the estimated consumption structures,
by household type (including the different values of the actual residential
rents paid by these groups and the consumption of residents outside the
Portuguese territory), in C and RC. This table refers to resident house-
hold’s consumption, at purchasers’ prices, including also the consumption
of internationally imported goods and services. Table 2 considers the

aggregation of the 431 products into 10 groups of products.

Table 2: Consumption structure by household type (%)

Region Centro (C) Rest of the Country (RC)
Househbold’s main Capital Capital
R p Other p Other
source of income & real . . & real . .
Wages Pensions  social | Wages Pensions  social
estate estate
. transfers . transfers
Products income income

Agriculture, forestry

and fishing products 3,86 3,93 6,54 4,98 3,60 3,97 6,09 4,95

Food industry

products 15,61 13,42 20,52 2515 | 17,20 13554 20,88 24,99

Other products
of industry and 33,70 27,12 28,32 2391 30,80 27,36 25,42 24,08
construction

Energy, water supply
and sewerage 4,07 3,99 6,52 5,97 3,79 4,03 5,66 5,94
Accommodation
and food services;
Wholesale and retail
trade, repair of
motor vehicles and
motorcycles

11,37 12,89 8,47 8,08 11,80 13,00 9,06 8,03

Transportation and
storage; information

and communication 7,20 6,99 6,58 9,94 791 7,05 7,42 9,93

products

Financial, insurance

and real estate 7,63 6,23 5,21 5,08 6,71 6,29 5,82 5,05
services

Other services 1292 21,40 14,06 11,22 13,56 21,26 15,55 11,11
Housing rents 1,68 1,24 1,61 4,59 2,43 1,25 2,02 4,68
Resident’s

expenditures abroad | 195 280 2,17 047 | 220 226 2,07 0,64
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These data confirms the importance of taking into consideration
distinct consumption structures of the different households’ types, as
well of distinguishing it for the € and RC regions. Indeed, firstly, it is
possible to identify that the highest proportion of consumption expend-
iture, for the majority of household types in both regions, concerns to
“Other products of industry and construction”. Further, in both regions,
households mainly depending on income from “Capital and real estate”
are leaders in the relative importance of “Other services”, “Resident’s
expenditures abroad” and “Accommodation and food services; Wholesale
and retail trade, repair of motor vehicles and motorcycles”, while house-
holds depending predominantly from “Pensions” and from “Other social
transfers” stand out for “Agriculture, forestry and fishing products” and
for “Housing rents” and “Food industry products”, respectively. Secondly,
the products included in the categories “Agriculture, forestry and fishing
products” and “Energy, water supply and sewerage” have higher relative
values in the C than in the RC region, for the majority of the household
types. Conversely, products included in the categories of “Food industry
products”, “Accommodation and food services; Wholesale and retail trade,
repair of motor vehicles and motorcycles”, “Transportation and storage;
information and communication products” and “Housing rents” stand
relatively higher in the families of the RC.

Finally, as mentioned in subsection 2.1, there is the need to convert
the information in Table 2 from purchasers’ prices to basic prices and
from “total flows” to “domestic flows”. Accordingly, from the matrix at
purchasers’ prices, and for each product, are successively removed: the
Value Added Tax (VAT); other taxes less subsidies; the wholesale and
retail margins; and international imports. Basically, the margins are
reclassified to the trade and transport industries, being considered as
household’s consumption of those industries products. Taxes less subsidies
are removed from each product and inserted at the bottom part of Table
1 (T(g)Y). A similar procedure is used regarding international imports
(M(2)Y). Further, it is assumed equal propensity to (internationally) import

in both regions and for each of the 431 products.
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2.3 The Centro - Rest of the Country inter-regional trade

The estimation of inter-regional trade is perhaps the most critical issue
in building up regional input-output models. This task is accomplished, in
a first approach, by the “residual method”5. This method is based on the
assumption that if there is more supply (including international imports)
than demand (including international exports) of one product in a given
region, this product is inter-regionally exported (in net terms) by this
region. Thus, all the components of each product’s supply and demand
are estimated for the region and the difference gives us the interregion-
al net trade. For bi-regional models net flows are symmetrical between
the two regions (and, obviously, the export’s destination region and the
import’s origin region are known for each case).

Further, it is critical to have also information on exports and imports
gross values (at least regarding the endogenous part of the model)¢. The
approach here implemented firstly estimates gross imports. The method
for estimating gross imports is based on a detailed product classification
that relies on several hypotheses and the expertise of the MULTI2C team
members, namely their effective knowledge of the Portuguese reality.
Three different product types (A, B and C) and corresponding assump-
tions are considered regarding the determination of gross inter-regional
imports, as follows:

Type A products, regionally non-tradable. These products have neces-
sarily to be produced in the same region where they are consumed; the
inter-regional imports of these products are zero in both regions, as there
is no inter-regional trade; the residue between these products supply and

demand is not significant in the majority of the products but it may not be

5 This is the general methodology adopted in the MULTI2C models. The methodological
issues and corresponding procedures are described in Barata et al. (2011), where the aim
was to estimate inter-regional gross imports, for single region models (for small Portuguese
NUTS III regions, in the interior part of the country), and developed in Ramos et al. (2013)
already in a bi-regional model context.

6 This is the well-known crosshauling problem, firstly approached by Robinson and
Miller (1988).
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exactly O (it has a positive value in one region and the symmetric value
in the other). These residues are included in the R! column of Table 1.

Type B products, fully internationally and inter-regionally tradable.
These products move around the two regions at negligible costs; there
is no reason for a local delivering preference; thus, demand is assumed
to be satisfied by local supply or by imports from the other region ac-
cording to the proportion of the regional products output.

Type C products, regionally tradable between specific locations. This
“intermediate” category includes mainly products with high transporta-
tion costs or with a strong regional preference; they also include some
products for which the demand is usually locally manifested, but satisfied
by national companies - a significant part of these product’s production
process takes place in the company’s (national or regional) headquarters,
often located in RC — we call this the “headquarters effect” —, and this
“headquarters” participation on the production process is considered
equivalent to an inter-regional export of the headquarter region to its
establishment region.

These procedures generate a first estimate of the gross inter-regional
trade in both regions. Gross imports depend on the type of product
classification, net inter-regional exports are previously known and gross
exports are obtained residually. However, contrarily to what is observed
in net inter-regional trade, after this, most of the product’s gross imports
do not match with the gross exports of the same products in the other
region. It is therefore essential to consider a final adjustment, consist-
ing on a simultaneous increase of one product’s inter-regional exports
and imports (respectively XIR and MIR) in one region, combined with
a simultaneous reduction of the same product’s exports and imports, in
the other region, until the interregional trade gross flows are equal (i.e.,
XIR (i) = MIR (j), i,j = C, RC). The distribution of these two adjustment
weights is associated with the product’s relative output in both regions.

Table 3 shows the 10 main products (out of P88 aggregation of the
431 original products) regarding gross and net exports from the C region,
which can be considered as forming its economic basis. It is important

to note that in the cases where export’s destination is investment or
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consumption expenditure of the general government or of non-profit
institutions (which are not estimated by region of demand, but for the
country as a whole) the gross exports do not include inter-regional ex-
ports to RC. International re-exportation of imported goods is equally

excluded as they were not “distributed” through the two regions.

Table 3: Main products (international and inter-regional)
exported from Centro region

share (%)

Gross of total C Net
exports region gross  exports

Unit: 10° € (2010) exports
Production, distribution and trade of electricity 2240.91 9.2 394.52
Fab{’lcated metal products, except machinery and 1385.94 57 600.08
equipment
Pulp, paper and paperboard (excluding corrugated) 1245.77 5.1 997.26
Agr{culture, farming of animals, hunting and related 1137.82 47 129.89
services
Food and beverage services 1100.52 4.5 497.50
Freight transport by road and removal services 1028.43 4.2 798.08
Plastics products 805.09 3.3 414.05
Accessories for motor vehicles 783.74 3.2 208.81
Basic chemicals, fertilizers and nitrogen compounds,
plastics and synthetic rubber in primary forms 777.10 532 -419.20
Refractory ceramic products; Ceramic building materials;
Other porcelain and ceramic products, non-refractory 678.75 28 037.13

Total Exports from Centro region 24232.04 100.0 -1189.35

Table 3 data reveals that the three major gross exporting industries
in the C region are “Production, distribution and trade of electricity”,
“Fabricated metal products, except machinery and equipment” and “Pulp,
paper and paperboard”. However, regarding net exports, only “Pulp, paper
and paperboard” remains on the top three and it is relevant to note the
role of “Freight transport by road and removal services” and “Refractory
ceramic products; Ceramic building materials; Other porcelain and ceramic

products, non-refractory” in the C region economic basis.
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3. The impacts of income (re)distribution in the Centro region

of Portugal

The bi-regional Centro - Rest of the Country input-output model is here
considered to assess the impacts, in both regions, resulting from a shift
in income’s distribution in the C region. More specifically, it is assumed
a 5% reduction in the labour earnings in C, with such amount being
“relocated” in gross fixed capital formation (GFCF). Naturally, the GFCF
increase is not confined to the C region, but it is expected to spread
all over the country. This happens because, contrarily to what generally
happens with labour income, the application of the capital remunera-
tion is not tied to the place/region where the production occurs and the
operating surplus is perceived. Actually, employees generally live in the
place/region where they work, but the same may not happen with capital
holders as they usually spend their income in investments through dif-
ferent parts of the country, regardless their living place. Further, in this
modelling framework what is actually relevant is where the production
of the investment goods takes place, which may happen anywhere in the
Portuguese territory, or even abroad, and not necessarily at the actual
location of the investment.

The results of this modelling exercise indicate that the shift in income’s
distribution would generate a net expansionist effect on the Portuguese
economy. However, concerning Centro region’s total production, the model
foresees a reduction of approximately 116 million € (0.2% of total output
at basic prices), which is expected to be balanced by an increase of ap-
proximately 1000 million € in the Rest of the Country’s total production
(0.4% of total output). Table 4 shows how these effects are distributed
in the Centro region, emphasising the products whose production would

change the most, as a consequence of this shock.
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Table 4: Centro region’s products with higher (+ / -)
changes in production

Absolute  Relative
(Year: 2010) (106 €) (%)

Higher increases

Development of building projects; Construction of buildings 44.08

Civil engineering 38.51

Specialized construction 24.19

Fabricated metal products, except machinery and equipment 16.19

Cement, lime and plaster; Articles of concrete, cement and plaster 11.42

Total change in products whose production increased 177.26
Higher redUCtONS | e
Monetary intermediation -13.57 -1.4
Wholesale and retail trade and repair of motor vehicles and motorcycles -14.13 -1.6
Food and beverage services -23.74 -1.2
Renting of own or leased real estate -58.75 -2.4
Retail trade, except of motor vehicles and motoreycles | s OL19 A
Total change in products whose production decreased -293.59 -0.8
Total net change in Centro region’s production -116.33 -0.2

To analyse Table 4 results it is important to note that the output
decrease in Centro region happens because the initial income reduction
occurs for Centro region’s households that depend mainly from their
labour income, and that these households spend most of their money
in the region where they live. Additionally, a portion of this income is
spent on non-tradable (¢ype A) products, which have to be produced
in the Centro region itself. As expected, the products with higher pro-
duction increase are those that are (directly or indirectly) linked to
investment, while the higher reductions are mainly associated with
household’s consumption expenditure (that is deemed to depend on
labour income). The overall (negative) impact of this shock in the Centro
region shows that the (negative) effect on the consumption products’
output outweighs the (positive) impact resulting from investment and
related goods’ output.

Further, it is worth to highlight that the household’s saving rate
and transfers to other institutional sectors are relatively high, such
that only a portion of household’s income is applied into consumption

expenditures. Contrarily, when household’s income is considered to be
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redistributed in benefit of firm’s profits, it is assumed that this amount
is fully invested, therefore generating a net expansionist effect for the
country as a whole.

This scenario may be criticised and considered as extreme. Indeed,
we assume that the labour compensations reduction is fully converted
into more investment (except for the part corresponding to taxes on
products falling upon the investment goods), but actually only a frac-
tion of household’s income is available for consumption - e.g., a part
of the revenue retained by companies (NHVA) is used in income taxes
or in more transfers to other institutional sectors. Accordingly, we have
tested the sensitiveness of these modelling results to this assumption, by
considering an additional scenario, where only 80% of the total labour
income’s reduction in Centro region is compensated by an increase in
GFCF. Even under this new milder assumption, the national expansionist
impact remained, namely because household’s income that is not con-
sumed (so, it is saved or transferred to other sectors) is about 40%, while
we assume not to invest 20% of firm’s profits. Further, this new scenario
estimates an output decrease in Centro region of about 179 million €
(0.30% reduction against the 0.20% in the initial scenario) strengthening
the negative effect on Centro region’s production, while the production
growth in the Rest of the Country is estimated to be approximately of
711 million € (an increase of 0.27% comparing with 0.38% in the initial
scenario).

Noteworthy, in general, these scenarios confirm that regions benefit
from income distributions that favour workers (because they generally
spent their income in the same region), while are negatively affected
by income distributions that benefit capital holders (as it is not certain
where the increased profits that benefit capital, after the income redis-
tribution, are really invested, and where the corresponding investment
goods are produced). These research results are in accordance with
those proposed in Ramos et al. (2011), when estimating the impact
on employment for different scenarios concerning the distribution of
productivity gains among employees and capital owners, in Portuguese

depressed peripheral regions.
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4. Conclusions

The leading ambition of this paper is to establish the structure of a
bi-regional input-output model for the Centro region of Portugal and the
Rest of the Country. The characteristics of this modelling framework allow
assessing the impacts of a shock occurring in the Centro region, not only
on the region itself, but also the spillover effects that leak to the Rest of
the Country. These spillovers return then to Centro region in the form
of a feedback effect. These leakages and feedbacks are of two kinds:
(i) interindustry effects, due to the fact that one region’s intermediate
consumption demand is often satisfied by supplies from other regions,
and (ii) income effects, as this kind of interregional contamination also
occurs with household’s consumption (namely of those living mainly from
labour income). In this modelling approach, the interregional effects are
influenced not only by the private consumption structures in each region
but also by the relative weight of different household types, according
to their main source of income.

The major conclusion is that the shock effects do not confine to the
place where they hit. This is why multi-regional models are vital in re-
gional analysis. We cannot assume that all the benefits (or costs) of a
regional occurrence are locked into that region. Sometimes major upshots
befall somewhere else and they may even come about elsewhere in a
different manner.

This research estimates the impact in the Centro region and nationwide
of an income distribution shock hitting directly this region only. More
specifically we analyse a 5% redistribution of the income generated in the
Centro region, considering a reduction in the income distributed to the
households that live mainly from their labour income, and transferring it
to the firms, which are supposed to spend it in investment. The results
indicate that this shift in income distribution has an expansionist effect
in the Portuguese economy, namely because the share of this additional
firm’s profit invested is higher than the share of household’s income
that is consumed. However, remarkably, the Centro region should not

benefit with this income redistribution towards firms. Actually, the Rest
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of the Country takes the gain, while the Centro holds the burden. The
arguments to explain this result include the fact that household’s con-
sumption is largely concentrated on the region where those households
live (and work), whereas investments are usually spread all over the
country. Thus, overall, this analysis claims that regions themselves may
benefit from income distributions that favour workers but are negatively

affected by income distributions that benefit capital holders.
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