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REGIONAL PLANNING INSIGHTS FROM A PORTUGUESE BI-
REGIONAL INPUT-OUTPUT MODEL — THE POTENTIAL IMPACT
OF AGRI-FOOD INDUSTRY

ABSTRACT

In Portugal, the public debate at regional levekyigically engaged in the discussion of
asymmetries amongst the ‘interior’ and the ‘codathat is often discussed, with political and
social relevance, is the extent of the interioetag (in terms of development) comparatively
to the coastal region, and into what extent theadyins of the economy, or eventually the
‘bias’ introduced by public policies, contributesthis drawback. Interestingly, however, the
Portuguese regional science has miscarried thigteelargely on the grounds that the official
statistics do not include this cleavage. Indeeel dibsign of the NUTS Il in Portugal splits the
country horizontally, forgetting the vertical gdyat splits the interior regions from the coastal
ones. The first objective of this paper is thereftw refocus the debate - in scientific terms —
on the actual territorial disparity in Portugale ttontrast Coast-Interior.

Accordingly, this paper starts by presenting thhacstire of a bi-regional Input-Output (10)
model for the Portuguese Economy. We consider tamgalar IO model (431 products by
125 industries), decomposing the Portuguese econatoytwo regions with comparable
territorial sizes (the Coastal Region, comprisid§odof the Portuguese continental area, and
the Interior Region). the model is ‘closed’ for thevate consumption of households below
65 (which is supposed to be endogenous, as it depamregional employment and therefore

on households’ earnings

Multi-regional 10 models describe the inter-sectal@pendencies both within the region and
between the regions. The main aim is then to ass@sshe effects of a shock that hits only
one of the regions are ‘distributed’ among the tegions. In particular, we intend to analyse

at a greater detail the role of the agri-food seictéhe Interior Region.

Overall results illustrate the dependence of therior on the Coastal region, and that the
(positive or negative) effects of a shock that this Interior Region tend to leak significantly
to the Coastal Region, while an exogenous evetiitarCoastal Region tends to see its effects

relatively more contained within the region.




Thus, this analysis can be particularly relevanpabcy-makers in dealing with regional and
territorial planning, as they are better informdzbat the root causes of some outcomes.
Accordingly, a summary of the key lessons learnatiadiscussion of their policy relevance,

both at regional and national levels, will be offer

Keywords: Agri-food industry; Direct, indirect and induced effects; Inter-regional impacts,
Multi-Regional Input-Output analysis.




1. INTRODUCTION (THIS IS THE STYLE TO USE FOR THE TIT LES OF
SECTIONS)

Regional asymmetries within the Portuguese ecoramyypically between the Coast and the
Interior part of the country. More specifically,etie is a recognized relative delay of the
Interior, being it at the heart of the public deba&bncerning regional policy. However,
Portuguese regional science has frequently igntrisdCoast-Interior gap, on the grounds
that the regional NUT Il division of the countryligpit horizontally, disregarding the vertical
gap. The first objective of this paper is thereftoeefocus the debate — in scientific terms —
on the actual territorial disparity in Portugale tbontrast Coast-Interior. Using an aggregation
of NUT Ill regions, Interior and Coast are geogriaphy defined as in Figure 1.

Figure 1 — Interior and Coast regions in Portugal

Whenever regional disparities are mentioned, a compolicy question emerges: what are
the regional effects produced by a certain stimylokcy, or merely an exogenous shock,
especially directed towards the less developednégMulti-regional input-output models are
an adequate tool to answer such question, as tesgride the inter-sectoral dependencies
both within the region and between the regions.sThm reaction to an external shock, the

multi-regional 10 framework allows to estimate, .ettpe spillover effects that may be felt in




other regions and the feedback ones that ‘retarthé region which initially felt the original
disturbance.

Our modelling approach departs from the constractod a bi-regional model for the
Portuguese economy, considering Interior and Casgite two regions, where both the model
and the database are formulated in terms of ddtéslehnical parameters, reproducing inter-
sectoral and interregional interdependencies.

In this paper, the empirical application of theutyputput model is focused on a specific
group of products, namely agri-food products angebeges, given its presumed importance
for the broad development of the Portuguese econandy in particular, of the Interior
region. It is a common idea that a higher spea#bn in this sector offers potential for
economic growth and employment, for developingaegi economies and enhancing cultural
wealth diversity and traditions. Political auth@® and regional business associations claim
that this industry may contribute to a smart sgea@tion strategy of some Portuguese Interior
regions, featuring relevant opportunities of cdniting to ease the structural external deficit.
This research aims to explore the validity of thasguments, through the following research
question: “considering a positive shock in demamdlifterior’'s agri-food products, what is
the significance of the corresponding impact andwdrat degree is it retained within the

Interior region?”.

This paper is organized in five sections, includinig Introduction. Section 2 aims at a brief
characterization of agri-food industry’s importamcehe Portuguese economy. In section 3, a
bi-regional input-output model is established, mgkexplicit the model structure and the
applied regionalization methodology. The fourth teec falls upon the analysis of the
regional impacts (in terms of output, GVA and enyptent), considering the scenario of an
initial increase in final demand for agri-food pumts, taking place in the Interior region (and
afterwards in the Coast region). Finally, sectionreders to the relevance and policy

implications of the total impacts and prospecte@kiges between these two regions.

2. AGRI-FOOD INDUSTRY IN THE PORTUGUESE ECONOMY

The agri-food industry — here defined as manufactufood products and beverages —
occupies an important role in the Portuguese ecgndmmble 1 presents data for the period
2004 to 2010 regarding to the characterizatiorhsf $ector, with reference to the number of

companies, number of employees and GVA.




Table 1 — Characterization of the agri-food se(2004-2010)

2004 2005 2006 2007 2008 2009 2010p
Companies (n.) 10089 10 268 10 683 11017 10835 10461 10513
Employees (n.) | 100469 101257 103840| 106097| 104957| 109040| 109 585
VAB (Million €) 2423 2477 2467 2724 2822 2875 2 889

P — Provisional data.

Source: National Institute of Statistics (INE) @hortuguese Federation of Agro-food Industries (BIPA

The agri-food sector includes around 12 % of theganies of the manufacturing sector, and
2% of total employment and total GVA of the Portege economy. Additionally, it has an

important presence in international trade of godadile 2 depicts the relative importance of
these products in total imports and total expoftgg@ods, revealing a considerable and

increasing weight in either of these trade flows.

Table 2 — Importance of agri-food Portuguese sentorternational trade of goods (%).

2005 2006 2007 2008 2009 2010r
2L C R 8,1 8,1 8,8 10 11,6 10,6
/EXP Goods ’ ’ ’ ’ ’
117 ELAIRIY 12,2 12,1 12,9 13,2 15 14
/IMP Goods ’ ’ ’ ’

P — Provisional data.

Source: Own calculations and National Institut&tatistics (INE).

The relative importance of the interior against toastal region regarding this sector has
been relatively stable during this period. Proftsi with reference to 2010 data, indicate that
26% of agri-food sector companies are locatedentriterior region. These are responsible for
about 18% of the number of employees in the seatdrabout 16% of its total GVA.

The agri-food sector is made up of a very diversmlmer of products and industries with the
common feature of transforming raw materials irdod and beverages, for different types of
consumers. The weight of the different industriesquite differentiated. Beverages, meat
products and dairy products are the major sectpsesenting 47% of the total. The large
majority of agri-food companies are of small siZlany of these companies, especially in the

beverages’ industry, also play an important rolBantuguese cultural and touristic activities.




3. THE PORTUGUESE BI-REGIONAL INPUT-OUTPUT MODEL:
METHODOLOGICAL FEATURES.

3.1. Bi-regional input-output model structure.

The Portuguese bi-regional input-output model &gplin this research corresponds to the

structure described in Table 3.

Table 3 — Bi-Regional Input-Output model’s struetur
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IC" i,j =1, C-Intermediate consumption of i's regional produatsed by j’s industries.

HC'(<65) i,j = I, C - Final consumption offs regional products, consumed by householdsdjvin;,

in which the representative family member is agesd khan 65 (hereafter named <65 households).




OFD' i,j = I, C- Other final demand for i's regional products, usef

HI'(<65) i = I, C - region i's <65 Households’ income

TPO' i= I, C- Total output of products produced in region i, asib prices

P' i =1, C-i's regional products, according to the producinduistry (generic element of the supply
table)

TIO' i= I, C-region i's total industry output, at basic prices

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

TT - Total Taxes less subsidies on products

M(g)' i= I, C; g= IC, HC, OFD - International Imports destined to use g, in region

TM - Total International Imports.

TIC' i= I, C - Total intermediate consumption by industries, iioa i, at purchasers’ prices
THC'(<65) i= I, C - Total region i's <65 Households’ consumption, atgbasers’ prices
OFD' i= I, C - Other final demand in region i, at purchasers’gsic

TIC + TFD - Total intermediate and final demand, at purchageises

NHVA' i= I, C - Gross Value Added which is not directly distributechouseholds, in region i
TNHVA - Total Gross Value Added which is not directly distributechouseholds

S (<65) i= I, C - <65Households’ savingand net transfers to other institutional sectonrion i
S -Total <65 Households’ savingsd net transfers to other institutional sectonegion i

The model is based on a supply and use format, avitigh level of product and industry
disaggregation (precisely, 431 products and 12&Gstiegés). Product flows are considered in a
“domestic” base, i.e. including only flows of gooaisd services produced within the regional
economy — either ih or C. Valuation is made at basic prices, concerninglpco as well as

industry output.

Additionally, the model is closed with respect tmubeholds headed by a family member still
in working age (less than 65 years old). This agst lis justified by the fact that these
households’ income comes mostly from their paréitigm in production, either as employees
(wages), or self-employed (mixed income). Thus éhdwuseholds’ consumption is
endogenously determined by that kind of income ctvhin turn, is determined by the output

'Although total final demand and total intermediat®msumption (incorporated in the industries’ outpubasic
prices) is also valued at purchasers’ prices, adeaseen in Table 1.




of the different industriesThe consumption of households headed by someone timan 65
years old — typically a retired person, benefitingm redistributive transfers, such as
pensions — is considered to be exogenous, andighosluded in the vector of Other Final
Demand (OFD), in regiohor C. 3

The core of our bi-regional input-ouput table isit@ned within a bold border, enclosing the
supply and use matrices which will be further mafaped in order to compute the inverse
matrix. Reading the use matrix (upper right-hanthep of the core table) row-wise, one is
informed of the different uses of the 431 produgmduced in regiod and regionC,
distinguishing by type and by location of use:agionl or C. Column information concerns
to industries, depicting intermediate consumption @ach industry and each region,
distinguishing the regional origin of each inpub(C). As the model is closed with respect to
households, columns also contain the amount of élmld Income generated by each
industry, in each region. The lower left-hand side¢he core table corresponds to the typical
supply table: rows in matrices' Rind P depict the product composition of each industry

(including both primary and secondary products),andC, respectively.
3.2. Regionalization methodology.

The above modeling approach demanded for seveaaisiple hypotheses, aiming at the
decomposition of national flows between regibrasdC, carried out on a top-down basis (as
it has been done in previous similar studies, ngmelhr (1993); Hulu and Hewings (1993);
Edinget al. (1997) and Schwarra al. (2006)). Departing from the national supply arse u
tables for reference year 2007, the maximum availdbta provided byregional Accounts
were used. In the Portuguese case, available detdimited to: Total Industry Output, Total
Intermediate Consumption at purchasers’ prices,@russ Value Added (including separate
knowledge of employees compensation), for eachhef 125 industries and by region.

Besides this core set of regional data, additisnatces were used, hamely:

- The estimation of households consumption was basedhe Households
Expenditure Survey, applied every five years by the Portuguese lnstiof Statistics.

This survey, together with demographic regionabdatiowed for the estimation of

> Commuting or other type of systematic migrationsneen! and C are not considered in this version of our
model; thus, income generated in each region affeatlusively household consumption in the sammsneg

* Besides household consumption of >65 householdsi@teby someone more than 65 years old), Othet Fina
Demand includes: final consumption expenditure ehagal government and non-profit institutions sagvi
households, investments and also final consump&gpenditure of non-residents (in Portugal), mainly
associated to tourism, as well as other exporgpotls and services.




consumption structures by region and also by agaggof households (<65 or >65
years old). This distinction is particularly impant in the context of a closed model
with respect to <65 households, as the objectivi® isapture induced effects of an
increased income on the consumption of these holdsghwhich differs from the
typical consumption bundle of >65 households.

- The generic assumption concerning industries’ sséagnproduction (which,
in most cases, was not significant) is that thegiveof secondary products would be
the same in each region, as in the whole countsin@uNational Accounts data).
However, regarding primary products, in cases inclwithe same industry produces
more than one primary product, regionally-specsigpply-side information was

gathered in order to infer the dominant primarydoets by industry, in each regidh.

As usual in similar studies, we have adopted themal technology assumption, applied to
both regions, in each of the 125 industrids. our data context, it means that we have
considered the same structure (by 431 productepdi industry’s intermediate consumption
(since GVA is previously known, by region). It is@ worthwhile remarking that this equal

technology assumption is considered on a “total’flperspective, i.e. each input is assumed
to have the same weight on total intermediate aopsion, regardless of the local source of
production. Actually, international imports propgngor each product was also assumed to
be the same in both regions (thus, equal to thematone), and irrespective of the type of

product usé.

Inter-regional trade estimation deserves a spetiahtion in this methodological section,
given the typical difficulty associated with thieg in any multi-regional input-output table
assemblage. The reason is simply the fact thalikeuthe remaining aggregates — there is no
national reference value (as inter-regional traalelviously equal to zero when the whole
country is taken into account). However, in thecdpecase of a bi-regional model, such as
the case here, this task is fairly simplified. ledein any regional input-output model, net
inter-regional exports by region may be estimatedugh the commodity-balance method:

having estimated each product's supply and use ooemis for any given region, the

* In most of these cases, this information came fesnployment data. In the case of Agriculture, inakhbne
industry corresponds to 63 distinct products, weewable to use direct information frofgricultural Census,

for 2009.

® Ramos and Sargento (2011) refer to the conditidnishvminimize the inadequacy of this assumptiomuist
be noticed that a high level of industry disaggtiegeis crucial for such assumption’s reasonability

® Except for international exports, in which re-exjray was excluded in the majority of products.
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difference between supply and use corresponds ttonter-regional trade being positive
(negative) whenever regional supply is higher (Igwkan regional use. Moreover, in a bi-
regional model, net exports of any product by ohthe regions are necessarily symmetric to
net imports of the same product by the other re¢@enlong as the estimation methodologies
are consistent for both regions). Besides, in ttesgnce of only two regions that sum up to
the whole country, it is always true that one rafgcexports are the other region’s imports
and vice-versa (concerning inter-regional tradejchSinformation — about the origin and
destination of inter-regional trade flows — is extely important within the context of multi-
regional input-output models, aiming at the correstimation of spillover and feedback
effects originated by any exogenous shock in orteefegions of the system.

Still, the estimation of the gross value of integional imports (and, as a consequence, of
inter-regional exports) is not immediately solveden in a bi-regional input-output model.
The typical regional input-output impact analysims at estimating a local effect of any
given final demand change. That depends on thesdegfrlocal provision in each transaction
flow, resulting from the exogenous shock. This nsetliat gross imports (either international
or inter-regional) must be known in order to bewgated from the local impact analysis. In
other words, we had to solve what is usually naimedrosshauling problem (Robinson and
Miller, 1988).

The applied procedure to estimate gross inter-negiamports was based on a previous
classification of products, according to the degretadability, and the adoption of different
local source coefficients according to the typepofduct® In fact, most products may be
included in one of two extreme categories, for Whitter-regional gross imports estimation

will be straightforward:

- type A products are regionally non-tradable, i.e., présluthat must be
produced in the same region where they are consuametltherefore not imported
from other regions (nor from other countries); epén of such products include:
building construction, retail trade (except fuedy\sces, general government services,
education and several personal services. For ptedi@ssified under this category,
inter-regional imports were assumed to be nulldthbbegions (consequently, there are

no inter-regional exports, either). In other wortt® regional intermediate or final

" In fact, this difference also includes any estioragrrors, either concerning supply or demand.side

8 A similar approach was adopted in Barettal. (2011) to estimate gross inter-regional impattthie context of
single region models for small regions belongingtite Portuguese Interior, and developed in Ramosilet
(2013) already in a bi-regional model context.
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consumption flow is assumed to be entirely satistig regional source production
(Ramoset al., 2013).

- type B products are fully tradable, international andeiirregionally, i.e.,
products that move between regions at no (or ngmi{fgsant) cost, namely within a
small country like Portugal. In this case theraasvalid reason to justify any regional
preference, leading us to the following proposhE proportion of local supply is
supposed to be equal to the region output weighihaif product in the national total.
Given the relative weight of each region in natiomatput, this means that in most
cases regiol€ is almost self-sufficient and also that it supplae high percentage of
I’s demand. Most of industrial products were clasditinder this category.

There are however exceptions to this binary clesdibn. Some products (not many, but with

significant transaction amounts) are considerddltanto an intermediate category:

- type C products are regionally tradable between speodgions, for several
reasons; one of them is high shipping cost, leathrigade between neighbor regions.
Other interesting situation leading to the clasation of some products such tgpe

C, is what has been named "headquarters effect” ¢Ratral., 2013). Indeed, some
services demand has a local origin, but it is menationwide companies that, for
reasons of internal organization, have a signitigeant of their business located in the
national headquarters, or on regional headquatt@tsdo not have to necessarily be
located in small interior regions. Although thisessentially local demand, production
occurs partially in other regions, which is equérdlto import from these regions, a

fraction of the total product output.

Most relevant financial intermediation and post aelcommunications services, but also
some services provided mainly to companies comstisxamples of such "headquarters
effect”. In these cases, a detailed analysis wagedaout at the NUT Il level, leading us to
the conclusion that production was concentratec ifew NUT Ill regions, which were

assumed as exporting theses services to the remgamgions (that shared a similar weight in
national output, concerning such services). Finalhe majority of agricultural products,

wholesale trade, transportation services and sopeeife industrial products were also

treated asype C products, assuming as a basic assumption a minilocath source provision

12



of 50%, plus a percentage equal to the region’sgmteon national output of the same
product?

This proposed methodology resulted in our firsineste to gross inter-regional imports by
product, for both regiond: and C. Inter-regional exports were computed as the wffee
between inter-regional imports and previously knomet trade. Yet, even if net trade is
symmetric between the two regions, it does not yntipht the estimated gross imports for one
region mirrors the estimated gross exports of thero Hence, a final consistency adjustment
was made in order to guarantee that coincidenagsisting in an increase in inter-regional
exports and imports of one region, decreasing atséime time inter-regional exports and
imports of the other region, until gross exportsook region matched gross imports of the
other, for each product. The distribution of thguatment made in each region was made

taking into account its relative weight in the puotls output.
3.3. Estimating regional impacts.

Once the bi-regional input-output table is completeegional impacts may be assessed
through the implementation of a bi-regional mod&tferring back to Table 3, the matrices
and vectors enveloped within the bold border ctutstithe core of the model, i.e., the basis
for the Leontief inverse computation. The firstpstonsists in dividing all elements of those
matrices and vectors by the correspondent colurtaistgpresented at the bottom row of

Table 3). Some methodological specification mustniagle concerning this operation:

- Regarding intermediate consumption matrices (aupper right-hand corner),
it must be emphasized that, given the closure efntlodel, they are extended by an
additional column and an additional row. Columm1 (being m the number of
industries) is composed of <65 household consumpteefficients, computed as the
division of each product’'s consumption by total Keliold Income. Row+ 1 (taking

n as the number of products) in each region reptedabor (and mixed income) input
coefficients of that region, obtained by the quatieetween labor compensations and
mixed income of each industry and the correspon@eta! Industry Output. In matrix
terms, one obtains a coefficient matrix Q (of disien 2*(n+1) by 2*(m+1),
composed by four sub-matrices as follows:

B QII QIC
Q |:QCI QCCj|

® This ad-hoc percentage was then subjected to éisiépsnalysis, reducing it to 30%, 40%, and ieasing it
to 60% and 70%. Overall “macro” results are rekdiivobust to that analysis.
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- Concerning the make matrix, the division of eadmant by the column total
(total product output) relies on the hypothesig #ach industry has its own specific
way of production, irrespective of its product n{oorresponding to the so-called
Industry Technology assumptio)Representing by S the resulting block matrix (of
dimension2* (m+ 1) by 2*(n+1)), we have:

s 0
S=

The bi-regional input-output model can, thus, bdtem as the matrix system, in whiphg
andf are column vectors representing, respectivelyl fmoduct output, total industry output

and the exogenous Other Final Demand
0 Qe [f]_[P
1S 0]g 0] |9
p __ I -0 ki
g [-S | 0

_p} _[1 +(IQE|S— Qs)_(lg)s‘ls Q(I(l_—SsQ?_)j}{g }

(1)

Taking as an objective to simulate impacts on itgiss supply ¢) caused by changes in
exogenous final demand for producty fnultipliers are obtained from the lower left-kdan

block of this inverse matrix, using:

Ag=|( -sQ)*s|mt

(2)

4. ASSESSING IMPACTS FROM AN EXOGENOUS INCREASE IN AGRI-

FOOD PRODUCTS’ DEMAND.

The aim of this section is to illustrate the pot@nof the agri-food industry, simulating an

increase in products’ final demand and computirg ¢brresponding economic impact on

1% Alternative hypothesis may be applied in ordereoelop the input-output model from the rectangtdamat.
For a detailed discussion, please refer to Peetal (2011) and Sargengbal. (2011).
! Each of them comprising regiohand C.
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industries’ output, GVA and employment, and itsioegl distribution, through the previous

described bi-regional input-output model.

Our impact analysis consists in assuming an uaitagxogenous increase in agri-food
products’ final demand, of ten million euros, distited by each product, according to its
relative weight in total output? In the first scenario considered, we have assuimadthe
demand increase would occur in Interior region.Sncrease represents a relative change of

0,05%, assuming total final demand in Interior oedfior these products, in 2007.

From a bi-regional model closed with respect todetwlds, such as the one used in this
research, it is possible to decompose the totahanfelt on the whole Portuguese economy
(by industries) among impact on Interior and impactCoast and also distinguish between
direct®, indirect and induced effects (Miller and Blaifj®). Besides, industry impact is not

only measured in terms of effects on output, bwoabn gross value added and on

employment, using appropriate value added and em@ot coefficients to do so.

Table 4 sums up the main results of this impactyaisexercise. From these results, it is

worth to notice that:

- The total national effect on output, GVA and emphaynt resulting from such
increase in agri-food final demand is consideredganoderate. The national effect on
output demonstrates that the type-Il multipliereetf (including induced effects) of
agri-food products and beverages is around 2,&wt@presents a reasonable effect.

- Concerning the impact’'s regional distribution, st glear that a considerable
share of the total effect (over 40%, either measureterms of output, GVA or

employment) leaks to the coastal region.

- Regarding the relative weight of each type of dffédirect, indirect or
induced), it is meaningful noticing the weak shafeindirect effects in Interior,
irrespective of the type of impact computed (out@NA or employment). Besides, a
great part of the indirect effect is felt in Coastnphasizing the low degree of
interdependence in Interior region and high extetle@aendence of the latter vis-a-vis

Coast’s supplies.

2 We have relied on the Statistical ClassificatiorPodducts of the Portuguese National Accounts -6 22Gis,
assuming a demand increase distributed by 45 diffguroducts included in categories 10 (Food prtsjuand
11 (Beverages) of group C (Manufactured products).

B By direct effects we mean the first wave effectghenproduction of the inputs directly consumedhsyagri-
food and beverages industries, besides the inpuégo-food and beverages sector itself.
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- Finally, it is important to highlight the relatiwgeight of the induced effect,
mainly in Coast, regardless of the type of effemtstdered. The relevance of such
effect supports the option for the closure of theelgional model, a necessary

condition for the estimation of induced effects.

Table 4 — Economic impact resulting from &€lihcrease in exogenous final demand for agri-food

products in Interior region

share on share on

share on

éi;?.l;:n ae':i ﬁv:u';;::if Direct cotal Indirect cotal Induced cotal Total
jobs created) effect effect effect effect effect effect  effect
Output 16,038| 57,7% 4,908 17,6% 6,867| 24,7%| 27,813
Interior 12,922| 80,3% 1,038  6,5% 2,125| 13,2%| 16,085
share of national effect 80,6% 21,1% 31,0% 57,8%
Coast 3,116| 26,6% 3,870 33,0% 4,782 404%| 11,728
share of national effect 19,4% 78,9% 69,0% 42,2%
GVA 4,765| 44,6% 2,052 19,2% 3,876| 36,2%| 10,693
Interior 3,623 66,6% 0,475| 8,74% 1,339| 24,62% 5,436
share of national effect 76,0% 23,2% 34,5% 50,8%
Coast 1,143| 21,7% 1,577 30,0% 2,538 483% 5,257
share of national effect 24,0% 76,3% 65,5% 49,2%
Employment 460,5| 64,2% 114,6| 16,0% 142,7| 19,9%| 717,9
Interior 330,4| 789% 393|  94% 489| 11,7% 4186
share of national effect 71,8% 34,3% 34,3% 58,3%
Coast 130,1| 43,5% 753| 25,2% 93,8 31,3% 299,2
share of national effect 28,2% 65,7% 65,7% 41,7%

Source: Authors’ calculations.

Table 5 allows for an industry-disaggregated anslysshows the rank of industries with the
ten highest total impacts (considered as the surdirett, indirect and induced effects),
resulting from the supposed final demand increasethie Interior, distinguishing by

region(Interior and Coast) and by type (output, GaMAl employment) of impact.

The first remark refers to the impact felt in aghlare (named as “Crop and animal
production, hunting and related service activitjew/hich occupies the first position in any of
the above presented rankings, either concerninggéiriplt in Interior or in Coast. The weight
of the impact on agriculture relative to the imp#ait on the whole economy is particularly
high in terms of the jobs created in Interior: abih60% of jobs created as a consequence of

the final demand increase arise in agriculture.
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Total effect (direct + indirect + induced)

Table 5 — “Top 10” industries with greatest Totfiéet

Output
Interior % Coast %
1st Crop and animal production, hunting and related Crop and animal production, hunting and related
service activities 16,9% service activities 13,6%
2nd Processing and preserving of meat and production Wholesale trade, except of motor vehicles and
of meat products 16,3% motorcycles 7,7%
. Electric power generation, transmission and
3rd Manufacture of wine from grape 4
grap 10,5% distribution 6,3%
4th Manufacture of dairy products 6,3% Manufacture of prepared animal feeds 5,3%
. Retail trade, except of motor vehicles and
5th| Manufacture of bakery and farinaceous products ’
Y P 5,4% motorcycles 3,6%
6th Manufacture of other food products 4,7% Monetary intermediation 3,5%
7th Retail trade, except of motor vehicles and Manufacture of coke and refined petroleum
motorcycles 4,0% products 32%
Processing and preserving of fish, crustaceans and
8th & P & 3.9% Manufacture of vegetable and animal oils and fats 2.8%
molluscs 7% 0%
9th | Manufacture of vegetable and animal oils and fats 3,5% Food and beverage service activities 2,7%
10th Wholesale trade, except of motor vehicles and Tl icati
motorcycles 2,9% elecommunications 2,4%
GVA
Interior % Coast %
1st Crop and animal production, hunting and related Crop and animal production, hunting and related
service activities 20,0% service activities 12,2%
2nd Retail trade, except of motor vehicles and Electric power generation, transmission and
9 9
motorcycles 8,3% distribution 11,9%
3rd| Manufacture of bakery and farinaceous products 72% Wholesale trade, except of motor vehicles and 9.1%
[ motorcycles 70
Processing and preserving of meat and production Retail trade, except of motor vehicles and
4th 7,2% 5,7%
of meat products motorcycles
5th Manufacture of wine from grape 6,5% Monetary intermediation 5,4%
6th Renting of own real estate (imputed) 5,6% Food and beverage service activities 3,5%
7th Wholesale trade, except of motor vehicles and Renti d i £l d | estat
motorcycles 4,6% enting and operating of leased real estate 3,1%
8th Manufacture of other food products 41% Telecommunications 2,7%
oth Manufacture of dairy products 37% Manufacture ofgas;dlstrlbut'lon of gaseous fuels 2 0%
s through mains okt
10th Monetary intermediation 32% Renting and operating of leased real estate 1,8%
Employment
Interior % Coast %
Crop and animal production, hunting and related Crop and animal production, hunting and related
1st service activities 57,9% service activities 47,6%
2nd | Manufacture of bakery and farinaceous products 7 8% Wholesale trade, except of motor vehicles and 6.9%
/070 motorcycles 270
" Retail trade, except of motor vehicles and Retail trade, except of motor vehicles and
3ri 4,8% 4,5%
motorcycles motorcycles
Processing and preserving of meat and production i L
4th of meat products 4,5% Food and beverage service activities 2,3%
5th Manufacture of wine from grape 3,8% Advertising and market research 2,0%
Wholesale trade, except of motor vehicles and Activities auxiliary to financial services and
st motorcycles 2,6% insurance activities 1,6%
. Office administrative, office support and other
7th Manufacture of dairy products i’
ve 2,0% business support activities 1,4%
Wholesale and retail trade and repair of motor
8th Manufacture of other food products
P 12% vehicles and motorcycles 1,4%
9th | Manufacture of vegetable and animal oils and fats 1,1% Construction of buildings 1,2%
10th Wholesale and retail trade and repair of motor Monetary int diati
vehicles and motorcycles 1,0% onetary intermediation 1,1%
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Our second comment strengthens the already medtidogy degree of industry
interdependence in Interior: besides agricultur@stmof the industries positioned in the
Interior rank, are those which produce (as mairdpetion) the products in which the initial
shock occurs, jointly with retail and wholesaled#aConversely, a great part of impact felt in

Coast is absorbed by other generic services arglisgpo firm activities.

In order to evaluate the degree of asymmetry ajtargial exogenous shock on final demand,
an additional simulation exercise was carried auhing to answer the following question:
what would be the national and regional effeché same final demand increase (exogenous
increase in agri-food products’ final demand, of taillion euros, distributed by each
product, according to its relative weight in totaltput) was directed towards the Coast
region? Table 6 (equivalent to Table 4) gives tl@nmesults of this second impact analysis

exercise.

Table 6 — Economic impact resulting from an inceeasexogenous final demand for

agri-food products in Coast region

share on share on

share on

Outputand fn‘/:u'r:;::; Direct oo Indirect " Induced ol
jobs created) effect effect effect effect effect effect
output 15,810| 58,78% 4,858| 18,06% 6,230 23,16% 26,898
Interior 0,712 39,7% 0,507 28,3% 0,574 32,0% 1,793
share of national effect 4,5% 10,4% 9,2% 6,7%
Coast 15,098| 60,1% 4351 17,3% 5,657 22,5% 25,105
share of national effect 95,5% 89,6% 90,8% 93,3%
GVA 4,202 46,6% 1,744| 19,3% 3,072| 34,1%| 9,018
Interior 0,254| 34,6% 0,189| 25,78% 0,291| 39,66% 0,734
share of national effect 6,0% 10,8% 9,5% 8,1%
Coast 3,949\ 47,7% 1,555 188% 2,781 33,6% 8,284
share of national effect 94,0% 89,2% 90,5% 91,9%
Employment 250,7| 59,7% 71,6| 17,1% 97,7| 233%| 420,0
Interior 32,5| 54,8% 15,1 25,5% 11,7 19,7% 59,3
share of national effect 12,9% 21,1% 12,0% 14,1%
Coast 218,2| 60,5% 56,5 15,7% 86,0 23,8% 360,7
share of national effect 87,1% 78,9% 88,0% 85,9%

Comparing these results with those of Table 4 fitisé remark refers to the amount of the
total national effect. It is confirmed that the &ion of the initial shock is not indifferent: if
the initial shock occurs in Coast, instead of limerthe resulting national effect is somewhat
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lesser in terms of output and GVA and considerabtjuced in terms of jobs created. Of
course, we are aware of the productivity effectt ttmust be recognized when analyzing
employment effects — one of the reasons behinthte employment effect in Interior (in the
first scenario) is its lower labor productivity, thviimpacts on the production costs and,

consequently, on competitiveness of produced gandsservices.

It is also evident that the dependence between tegffons is asymmetric: whereas a large
part of the effect from a shock originated in lidedeaks to Coast, a shock originated in
Coast is highly contained within this region, omharginally (less than 10% for output and

GVA and less than 15% for employment) escapingterior.

Obviously, there are differences between theseltseand those of Table 4 regarding the
relative weight of direct and indirect effects,tjtisd by the different location of the assumed
initial shock: in Table 6, the direct effect hagreater relative weight in Coast, while the

indirect effect has a superior relative weightntetior.

5. CONCLUSIONS AND POLICY IMPLICATIONS.

A bi-regional input-output model was establishedrtake explicit the Portuguese regional
heterogeneities among Coast and Interior regionsedisas the implications of their strong
interconnections. The empirical application of thisregional model consisted in analyzing
the regional impacts (in terms of output, GVA amapéboyment), produced by an exogenous
increase in final demand for agri-food productgjrtg place in the Interior region or in the
Coast region. The ultimate goal was to assess ¢lyeed in which a local shock would be

retained within the region in which it was origiedt

In the first scenario considered — initial shock fe Interior — it became clear that a
considerable share (over 40%) of the total effémssidering the sum of direct, indirect and
induced effects) leak to the coastal region. Moegpdue to a weak degree of inter-industry
connectedness in Interior, and a high external mdgrece on Coast’s supplies, a great part of
the total effects correspond to direct effectspgendirect effects mainly felt in Coast. As a
consequence, most affected industries in Inten@r agriculture and those which produce the
disturbed products as primary production, wherbascbastal region receives a high impact

in energy and several services supplies to firmsifles agriculture, as well).

A second scenario was established in order to aetalthe potential impact of an identical

final demand increase, except being now directedatds the Coast region. Results
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demonstrated that the location of the initial shocétters. On the one hand, the national
effect is larger when initial impact occurs in Inte. Yet, the difference is more relevant in
terms of employment impact, which must be carefuligerstood: a large employment effect
is probably due to lower labor productivity levabsinterior region. On the other hand, it is
evident that the dependence between both regioasyrmmetric: whereas a large part of the
effects of a shock that hits the Interior Regiondtdo leak to the Coastal Region, an

exogenous event in the Coastal Region tends tiissefects contained within the region.

This analysis can be specifically relevant to pehtakers in dealing with regional economic
policy. Regarding the agri-food industry in partan it was demonstrated that its potential
impact on the national economy is higher if theitpes (or negative) shock occurs in the
Interior region. Nevertheless, the impact felt mefkior is only about 50% to 60% of the
national effect — this must be taken into accoun@ainy action destined to promote final
demand for agri-food products in Interior regionillSimpact in Interior is substantially

higher whenever the initial shock occurs in thigisa than when it is originated in Coast —

spillover effects are much smaller from Coast tedior than the other way round.

The present research was focused on the potemii@at of one specific sector. However, the
bi-regional input-output model applied here canused to estimate impacts from changes
occurring in any other industries, or in the whet®nomy. One of the future developments of
this research consists in analysing the potential of other industries that have a significant

presence in Portuguese economy and/or in regi@waldpment strategy.
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