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Measuring Vulnerability: A Methodological Review and a Refinement Based
on Partner Country and Price Volatility Issues

Gordon Cordina and Nadia Farrugia

Abstract: Indexes of vulnerability are intended to measteegroneness of countries to

exogenous shocks lying outside their control, oth® increased susceptibility of such
countries to the adverse effects of these shocke mhain attempts to measure
vulnerability found in the literature focus mairdyn openness to international trade and
capital flows, export concentration and dependemgestrategic imports. This paper

presents a conceptual refinement to these ideaasbgssing the importance of the
stability of partner countries and of price vol@filas important determinants in the way
in which such variables impact on vulnerability. bfact to the usual measurement
problems, the index proposed here generally cosfithat small states, particularly if

insular, tend to face heightened degrees of vulnigsa



INTRODUCTION

The construction of a vulnerability index was fifsrmally proposed by the Maltese
Ambassador to the United Nations in 1990. It wamntktated that “such an index is
important because it reiterates that the per c&pid® of island developing countries is
not by itself an adequate measurement of the @v@évelopment of these countries as it
does not reflect the structural and institutionadaknesses and the several handicaps
facing island developing countries” (Malta Govermtel990, p.7). These handicaps
have recently come to be interpreted as being tlomemess of such countries to
exogenous shocks lying outside their control, oth® increased susceptibility of such
countries to the adverse effects of these shoakgu@lio, 2004; Cordina, 2004a,b).

Since the early 1990s, there have been severahgtieat constructing vulnerability
indices. These mainly focused on quantifying thecgl characteristics of small states
using indicators such as economic openness, exgortentration, dependence on
imports of energy and peripherality. These may drestrued to be theausesof and to
proxy the incidence of exogenous shocks or thenéxté their propagation. Other
approaches attempt to measure vulnerability in $eomtheeffectsof the phenomenon,
namely the variability of output and similar indices.

This paper describes the various approaches entplsgefar in measuring economic
vulnerability. On this basis, it proposes to extehd measurement of vulnerability to
consider the stability of partner countries as veall price volatilities in international

business. This can be considered as a refinemehé tmethodologies proposed so far in
attempting to measure the phenomenon of vulnetgbili

A DESCRIPTION OF VULNERABILITY INDICES

The first vulnerability index was developed by Brgijo (1993) and was composed of
three variables, namely exposure to foreign ecooowgonditions, insularity and
remoteness, and proneness to natural disastepstne to foreign economic conditions
was measured by calculating a composite indexzef siade up of three variables, which
are population size, size of GDP and land areé#,was argued that the degree to which
an economy depends on foreign trade is closelytegtlé#o size. Remoteness and
insularity was measured by taking the ratio of s@ort and freight debits to export
proceeds, and disaster proneness was proxied lgtanate of damages in relation to
GDP derived from a 1990 report published by Unitddtions Disaster Relief
Organisation, and refined to exclude disasters pdldical nature. It was hypothesised
that the higher the incidence of these variables given country, the higher the degree
of vulnerability in the same country, everythingeslincluding GDP per capita remaining
constant. The assumption that Small Island Dewefpftates (SIDS) tend to be more
vulnerable than other countries was confirmed sincgeneral SIDS registered higher
vulnerability scores than other groupings of coestr

A modified index was presented in 1995, where thaable measuring exposure to
foreign economic conditions was changed from a asite index of size to the ratio of



exports and imports to GDP. As argued by Brigu@li®97), this change was necessary
as using size as a factor of vulnerability is mdtiogically incorrect because this

amounts to assuming what needs to be proven. &heral tendency that SIDS tend to
have higher vulnerability scores was reconfirmed.

Briguglio (1997) further modified the index by inding three new variables, excluding
one and modifying another. The new variables wateduced to measure export
concentration, dependence on strategic importsdapéndence on foreign sources of
finance. Briguglio also excluded the variable neisg proneness to natural disasters
and changed the measure of peripherality from dltie of transport and freight costs to
export proceeds to the ratio of transport and fre@psts to imports. Briguglio (1997)
argued that export concentration is observed ih baide in goods as well as in trade in
services. As the export concentration index devissy UNCTAD covers just
merchandise, Briguglio devised a concentrationxmufeexports of goods and services by
considering tourism and financial services. Expmhcentration was taken to be the
percentage of the three highest export categamig¢stal exports of goods and services.
Dependence on imported commercial energy was mshsas imports of commercial
energy as a percentage of imports plus the pramtuaif commercial energy, while
dependence on foreign sources of finance was ta#ebe remittances, capital and
financial inflows as a percentage of GDP.

An updated computation of Briguglio (1997) was préed in Briguglio and Galea

(2003). The main difference was the inclusion epehdence on food imports as an
additional indicator to measure the extent to whachountry’s livelihood depends on

imports. These refinements further reaffirmed thlatively high vulnerability scores of

SIDS.

Chander (1996) employed a methodology similar &t tised by Briguglio. The sub-

indices used attempted to measure dependence emaixtarkets by taking the ratio of
exports to GDP, while costs arising from remoteraggsinsularity were measured by the
CIF/FOB ratio. Chander also introduced two addaiovariables, which were export

concentration (UNCTAD index), to highlight dependeron a narrow range of products
and the ratio of long term capital flows to grossmestic investment, to reflect

dependence on external funds to finance developm@&hander’s results showed that in
general, small states had larger vulnerability ssdahan larger countries. The study
emphasised that countries with a diversified exmort production base were less
vulnerable.

Wells (1996) produced a composite index made upiofsub-indices namely: a trade
openness index, measuring the ratio of exportsimpodrts to GDP, similar to the one
used in Briguglio (1995); a remoteness index, megsiby the ratio of insurance and
freight credits to total imports; an export divécsition index as compiled by UNCTAD;
a capital openness index, measured by the resgaqcen the balance of payments; an
index of energy dependence, measured by the nairismpf commercial energy as a
percentage of energy consumption; and an indeausfdm dependence, measured by net
tourism receipts as a percentage of GDP. The teesunfirmed that the highest



vulnerability scores pertained to small developisigtes. Wells' most important
contribution to the study of vulnerability was timtroduction of a sub-index measuring
energy dependence.

Wells (1997) used a different approach by focusangvulnerability as manifested in
instability in economic growth and subsequentlyngsiegression analysis to identify the
causes of vulnerability. The study argues thaawdl is related to the terms of trade
(measured by an export diversification index), abdtty in net capital flows (measured
as the resource gap in relation to GDP) and vubilsato natural disasters (measured
by the proportion of the population affected byunak disasters during 1970-96).
Economic volatility is shown to be related to thebeee variables, although the
correlation coefficient is very low.

The Committee for Development Policy (CDP) of theitedd Nations developed a

composite index for the purpose of identifying \argbility of the Least Developed

Countries (CDP, 2000; United Nations, 2001). frelwith Wells (1997), this approach

focuses on instability as the manifestation of eulbility and makes use of five

variables, namely the share of manufacturing andemoservices in GDP, merchandise
export concentration ratio, instability of agriautl production, instability of exports of

goods and services and population size to deriwengposite index. The weights were
drawn from an econometric exercise reflecting teenmeted impact on growth of the

different components indicators.

Output volatility was also used as the basis ferittuex developed by Atkins et al (1998)
and for determining the factors that might lead/tnerability. The model, which was
constructed for the Commonwealth Secretariat, éxplautput volatility and, thus
vulnerability as specifically being a function tktexport dependency ratio, merchandise
export diversification, share of agriculture in GDPapital openness, freight and
insurance costs and vulnerability to natural desast A preferred model based on three
variables found to be statistically significant xpert dependency ratio, merchandise
export diversification and vulnerability to naturdisasters — was then used to predict
levels of output volatility for individual countse — ‘scores’ in the composite
vulnerability index. The index suggests that snsthites are especially prone to
vulnerability as small states were reported asrtavelatively high index scores when
compared to large states.

The variables in the index of economic vulnerapifdr developing countries, proposed

by Crowards (2000) are freight and insurance cfmstémports as a percentage of total
import costs; imports net of exports of energy ageacentage of total energy

consumption; export concentration index of goodd aarvices accounted for by the
major export and the top three exports, combinet information on the openness of the
economy measured as total export earnings as @miage of GDP; concentration of

export destination of goods and services measurddrms of the percentage of total
export receipts accounted for by the single mogtoitant destination and the top three
most important destinations, combined with inforimaton the openness of the economy
measured as total export earnings as a percent&@g@m; reliance upon external finance



and capital, measured as a combination of the &rdisbursement of concessionary
overseas development assistance and annual faligegt investment, as a proportion of
annual gross fixed capital formation; and, susbdfi to natural disasters, measured as
a combination of cumulative number of persons #figédy natural disasters between
1950 and 1988 and cumulative number of deaths dabigenatural disasters between
1950 and 1998, each as a proportion of total pdipunla The index results suggested a
negative non-linear relationship between economimerability and country size, as

measured by total population. The results inddtabat small countries and islands are
particularly vulnerable, while landlocked countrtead to be relatively vulnerable.

A common conclusion of all of these indices is thatall states are inherently more
vulnerable. This is despite pronounced differerinebe parameters and methodologies
employed. However, within this broad consensustettare considerable variations and
contradictions. As Gonzales (2000) points out, tAmparison of the various
vulnerability classifications reveals a large amtowh inconsistency. While small
developing states on average emerge as being catively vulnerable, rankings of
individual countries can differ substantially beemealternative indices.”

THE MEASUREMENT OF VULNERABILITY: SOME LESSONS

Briguglio (1992) proposed a number of desirableatizristics for a vulnerability index.
The index should be a composite of a small numbevasiables chosen for their
relevance in explaining vulnerability, simplicitgase of comprehension and suitability
for international comparisons. It should haveranitive meaning and produce plausible
results and be based on variables which are mehsarea homogenous manner
internationally with data being available for allmost countries of the world.

Briguglio also proposed criteria for rejecting \adnies from use in a vulnerability index

(Briguglio, 1997). Correlation with country sizg bn its own, an unsuitable criterion for
the inclusion of a variable in the index as thisulgobias the results in favour of the

hypothesis that vulnerability depends upon sizethirsame spirit, it is here suggested
that vulnerability should not be a direct measur@averty or underdevelopment, or of
competitiveness or the lack of it. Furthermore, dovariable to be relevant towards the
measurement of vulnerability, it should reflect endnt features of an economy which
render it more susceptible to exogenous shocksvemdh cannot be influenced by

economic policy.

Briguglio (1997) also suggested that correlatedabées and variables which do not
measure economic vulnerability or a facet of itiddaalso be excluded from the index.
Moreover, variables measuring the effects rathan tthe causes of vulnerability should
not be included in a composite vulnerability indéxs here suggested that the reason for
this is the fact that output volatility, which idten taken as the manifestation of
vulnerability, may be the result of other factossich as short term fluctuations in
aggregate demand. The latter in turn, can be manageconomic policy, and hence are



inconsistent with the definition of vulnerabilityhich emanates out of inherent features
in the economy.

Building on these premises, the variables employedhe construction of various
vulnerability indexes can be assessed and sonmenaéints suggested.

Most authors associate a relatively high dependemctenternational trade with the
undesirable effect that it renders the country uesgion too much exposed to what
happens in the rest of the world, rendering it ecoically vulnerable to external shocks.
However, it can be argued that trade openness maly ithat a country can easily switch
from one type of export to another, thereby atténgavulnerability. Thus, it is here
argued that it is not so much trade openness p#rases the source of vulnerability, as
much as the concentration of such openness intdively few products traded in
potentially volatile markets. Thus, it is importdatconsider trade openness in relation to
the degree of export concentration, ideally noyonlgoods but also in the increasingly
important service activities. A further refinememiay be suggested in terms of the
consideration of the type and nature of the expomimodities and markets in which a
country is trading. Indeed, a county may be vergropo trade and specialized in a
narrow range of commodities without being vulnegaiblit is trading in products with
very stable markets and selling to stable econanEmversely, a relatively wide
diversification in exports may still imply vulneridity of exports are traded in inherently
unstable market conditions which result in highcerivolatility, and consequently
frequent terms of trade shocks.

These considerations in no way endorse the exclusio trade openness from a
vulnerability index. While trade openness may imtlee a competitive strength for a
country, it will also invariably lead to exposureghocks over which a country can have
no control and hence it should be rightly included vulnerability index. What is here

being suggested is to refine the role of trade ppss in a vulnerability index, to account
not only for export concentration but also for theture of the markets in which such
exports are being traded.

Many researchers contend that economies that ané@lyneeliant on imports of energy
and foodstuffs are vulnerable to external shocksdeed, these indicators have been
incorporated in a number of vulnerability indicesamely Wells (1996), Briguglio
(1997), Crowards (2000) and Briguglio and Galea080 It is correct to include a
measure of dependence on strategic imports suehaagy, as the impact of shifts in this
market has devastating effects. The same appliether essential imports which cannot
be foregone and for which there are no substituléss measure can however be further
refined by considering the degree of stabilityhsd tountry of origin of origin of imports,
as this would impact on the likelihood of shocksaeating from this source, as well as
the degree of volatility of prices which would hawebe paid for such imports.

Some indexes include an indicator measuring touriseeipts as a percentage of GDP.
Dependence on tourism receipts can be a sourcealoénability only to the extent that
such activity is subject to larger shocks than othaivities. It is true to that tourist



receipts can be volatile, as they are sensitithddusiness cycle and to the behaviour of
real personal disposable income in the countriesigin. However, there are other types
of volatile exports, such as primary commoditiésirthermore, vulnerability emanating
from export activity is likely to be better captdrénrough an export concentration index
of services considering the destination of expdfts. example, if the tourist market is
diversified enough and if tourists originate fronalde countries, then shocks from
tourism activity are likely to be limited.

Openness to capital flows is also considered asuecs of additional vulnerability by
many researchers. However, as in the case of epsrio international trade, foreign
direct investment flows can help mitigate, ratheart accentuate, the effects of shocks.
Those states with access to world capital markatsirt principle turn to them to smooth
out consumption over time to compensate for advelseks to domestic production. On
the other hand, it is also true that countries tllgton external sources of funding will be
susceptible to withdrawal of such injections ofdann some cases. Uncertainties in this
respect can be viewed to emanate primarily fromsthbility of the country from which
the flow of capital or assistance originates. # tountry of origin is competitive and has
a sound macroeconomic performance, then capitessslikely to be suddenly withdrawn
from the recipient country. On the other handh& country of origin is unstable, this
will lead to increased vulnerability in the recipiecountry. Therefore including an
indicator to measure vulnerability from externaldince makes sense from an economics
perspective. However, just relying on total cdpit@ws or similar measures is
insufficient. Rather, once again, it is the st&pf the countries of origin of such capital
which plays a determining role in vulnerability.

Disaster proneness is included in economic vulnigalindices because disasters
represent shocks over which a country has littletrob The indicators researchers used
to measure disaster proneness are namely the mdaexge in relation to GDP
(Briguglio, 1993), the percent of population affttby natural disasters (Wells, 1997;
Atkins et al., 1999; Crowards, 2000) and the nundieteaths caused by natural disasters
as a proportion of total population. It can howelie contended that the inclusion of
disaster proneness in a vulnerability index mays besults because they are based on
past events which need not be repeated in futulmedler, the measurements used
typically relate to the effects of disasters, white significantly affected by policy
responses which reflect the resilience of a coutttrguch disasters. Thus, the available
measures do not reflect the vulnerability per se.

Remoteness and insularity are related to vulnetaliyy some researchers because they
might introduce uncertainties associated with tkailability, timeliness and cost of
undertaking external trade. However, it can beiedgthat peripherality is more of an
economic disadvantage leading to economic backwssdthan a source of economic
vulnerability. The extent of shocks introduced f®moteness and insularity per se
however, is unlikely to be significant. Hence,dtnot considered appropriate to include
this variable in an index of vulnerability.



Vulnerability is at times gauged by the share ohuafacturing and services in GDP. The
structure of an economy, or the extent to whidls thased on the production of primary
products, on manufacturing, or on the provision safrvices, could influence its
susceptibility to external shocks. A fundamentahaern with this categorisation,
however, is determining which type of structuremsre vulnerable. Each category
suffers forms of instability, and such generalsasi obscure vast differences in the types
of products within each category, such as whethey are high technological products or
not, whether the services are knowledge based looutaintensive, whether the
agricultural sector is competitive or not, etc. relover, it is not clear that alternative
structures are an inherent feature rather thamethat of past development performance
and policy actions.

Instability of agricultural production and of exp®of goods and services are also used in
some measures of vulnerability. However, volatibr instability is a manifestation of
vulnerability and not one of its sources. Moreovemay be the result of other factors
which have no association with vulnerability, sashshort term fluctuations in domestic
demand. Instability in agricultural production tha the fluctuations of agriculture
output around the trend may be a result of natshaicks, which affect agriculture
production but may also be a result of many otlaetdrs that have nothing to do with
inherent features of the economy. The same caraideo$ the instability of exports of
goods and services. The volatility in export rpteis a result of vulnerability. It does
not cause vulnerability. Its causes may lie in steictural features of small states,
namely, their greater concentration of their comityoelxports, concentration of export
destination, their inability to influence termsteodide, etc., which all serve to make them
more vulnerable to external shocks originatinghe international economy over which
they have no control.

THE IMPORTANCE OF PARTNER COUNTRIES AND PRICE VOLAOITY IN
INTERNATIONAL BUSINESS

The analysis carried out in the previous sectioggests that the primary source of
vulnerability is the concentration on unstable ne#sk in exports, imports and

international capital flows. Concentration of exgoon a small number of partner
countries can be a source of economic vulnerapdsythis makes the economy reliant on
a small number of countries and their demand, ésibpegvhen the partner countries are
themselves unstable or vulnerable. Similarly, ekpmncentration in products with

volatile prices can be an important source of wahity.

These concepts can also be applied to imports oflgg@nd services. A high import
concentration, especially of essential imports saghaw materials, energy and food, and
for which no substitutes exist in the domestic rearkake the economy susceptible to
changes in the supply of these products and togthgrmpatterns of trade. Vulnerability
is exacerbated in the case of reliance on a linmit@tiber of countries, as disruption in
price and supply arises when the producer countaiiesor become politically and/or
economically unstable. Furthermore, if the impdrieroducts exhibit high price



instability, potential for future shocks lies irsing international prices, which increases
pressure on export performance.

Those countries that rely on external sources otlig in the form of foreign direct
investment are susceptible to withdrawal of sugections of funds. This makes the
economy vulnerable to changes in external conditiespecially those prevailing in the
countries from which the resources originate.

Thus, this paper proposes to measure vulneratiitgonsidering the likely shocks to
exports, imports and foreign capital flows as wolddrepresented by the openness of a
country to such transactions, the degree of coratm in each of the three areas of
international business, the nature of the partmemties with which such business is
being conducted, and the price volatility of thed® and services being transacted. This
model is schematically represented in Figure 1,ctwhshows that the composite
vulnerability index is made up of three sub-indicas export vulnerability sub-index, an
import vulnerability sub-index and an FDI (foreigirect investment) sub-index. The
sub-indices, which comprise a number of variablel be discussed thoroughly below.
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THE COMPONENTS OF A REFINED INDEX OF VULNERABILITY

The choice of variables for inclusion in the comfmsulnerability index was based on
the three criteria proposed by Briguglio (1993), ickh are simplicity, ease of
comprehension and suitability for international gamsons. Also, as Briguglio (1997)
proposed, variables which beg the question, arerelewvant, are redundant, which
measure the effect and not the cause of vulnetgbdnd which represent transitory
features, were not included in the composite valbiity index.

A feature which distinguishes the vulnerability éxddeveloped in this study from
existing vulnerability indices is the consideratioh trading partners by means of a
weights which may be termed as ‘lack of competiiess’ scores. Competitiveness is
defined by the OECD as ‘the degree to which a ayurdn, under free and fair market
conditions, produce goods and services which meettést of international markets,
while simultaneously maintaining and expanding rikedd incomes of its people over the
long term’.

The competitiveness measure adopted in this stuady/that issued by the International
Institute for Management Development (IMD), whichnabses the overall
competitiveness of 60 countries. The most competitcountry is assigned a
competitiveness score of 100, and this score deesedhe lower the countries’
competitiveness becomes. As the IMD chooses cesnin the basis of their impact on
the global economy and the availability of comp&abternational statistics, this means
that no failed states are considered, and thugye@ndMD scoreboard no economy has a
competitiveness score of 0. In the 2003-2004 rapkihe lowest competitiveness score
awarded was 24.748. For this reason, the comyaigss scores were normalised and
multiplied by 100, in order to yield values on algcbetween 0 and 100.

The competitiveness scores were then transforntedlack of competitiveness’ scores
by the following formula:
Lack of competitiveness score = 100 — competitigsrseore.

The closer the ‘lack of competitiveness’ is to 288 more uncompetitive the country is
and thus any country which trades with it is inereg its vulnerability. Therefore the
scores measure how much a country’s vulnerabgiipéreased (or decreased) by trading
with another country, be it through exports, impast FDI flows. It is assumed that the
higher the ‘lack of competitiveness’ score for atipalar country is, the more vulnerable
the country which trades with becomes.

As was stated above, the IMD only calculates coitipehess profiles for economies
which matter in the world economy. This means fihat country’s competitiveness
standing is not calculated, then it is either a lsmeonomy or else it is a failed or
undeveloped state, which does not even have relsthlistics. If a country trades with
such a non-listed country, then it is not helpitgyvulnerability. We thus assign the
maximum ‘lack of competitiveness’ score of 100 tmHisted countries.
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Export Vulnerability

The export vulnerability sub-index considers pdssibources of vulnerability in the

export of both merchandise and services. Thesefdators were considered separately
rather than in conjunction in order to enable a enaccurate analysis of their

composition.

The merchandise sub-index is made up of three hMasgaexport concentration, which
measures a country’s lack of diversification of estp of goods; product type, which
measures the price instability of the products etgoband country of destination, which
measures the concentration of trading partners thedreliability of these trading
partners.

The export concentration index is that obtainednfrdNCTAD, which measures the
export concentration index of goods only. The UMDTconcentration index, which is
sensitive to large shares of individual commoditiestotal merchandise exports, is
computed by means of the Herfindahl-Hirschmannn@¢HI), a widely used measure
of the degree of market concentration.

The type of product exported brings with it a difflet level of vulnerability, due to

differences in price stability, ex: food items, lRieand manufacturing goods exhibit
different levels of price stability and consequgngroducing more or less of one item
rather than another yields different levels of wslbility. This indicator assumes that all
economies are price takers, as no distinction deneetween small and large economies.

Product type vulnerability was measured by anatysime distribution of revenue by
product and their respective price instability. pexs were sub-divided into: all food
items (SITC 0 + 1 + 22 + 4), agricultural raw maky (SITC 2 — 22 — 27 — 28), fuels
(SITC 3), ores and metals (SITC 27 + 28 + 68) aadufactured goods (SITC 5 to 8 less
68). A small percentage of exports were unallatat&his information was obtained
from the UNCTAD handbook of statistics. Price aislity indices for the various
product sub-divisions, except manufactured goodsthe unallocated portion were also
obtained from the same source. The total pricialmigy index as given by UNCTAD
was assigned to the unallocated portion of expaevisle in the case of manufactured
goods, price instability was taken to be the steshdi@viation in the unit value index of
manufactured goods exports for the period 19909@01 This index was also obtained
from the UNCTAD handbook of statistics.

Analysing the country of destination of exportsimportant to assess a country’s
vulnerability, as vulnerability can be increasea itountry is exporting its goods to an
unstable economy or to a number of unstable ecasmihis means that although an
economy may be vulnerable to changing patterngaafet if a large proportion of its
exports are linked to a limited number of tradirggtpers, a country is less vulnerable if it
exports all its goods to a stable economy thanrtoraber of unstable economies. Thus it
can be postulated that the nature of the countdesfination is more important than the
diversification of country destinations.

12



Destination of export vulnerability was measuredcbystructing a matrix of exports by
reporting countries and partner countries, obtaifredn the International Monetary
Fund’s Direction of Trade Statistics (DOTS). Theeart share composition for each of
the reporting countries was calculated for eachnparcountry. Then partner countries
were assigned a ‘lack of competitiveness’ scord,eath export share was multiplied by
the ‘lack of competitiveness’ score and summed Tpe scores were then standardised
to values between 0 and 1, where 1 refers to mawimulnerability and O to the
minimum vulnerability.

The services export vulnerability sub-index is mage of two variables: an export
concentration variable and a country of origin able.

The export concentration index for services wasawatilable. The UNCTAD’s export
concentration index considers merchandise onlylenthe concentration index developed
by Briguglio (1997) considers goods and servicgetioer and not separately as required
in this case. Thus an export concentration indeseovices was computed using the HHI
method of market concentration. This was obtaingdaking the sum of squares of the
shares of each sector of service exports. Data wbtained from the UNCTAD
handbook of statistics on total services for eammtry, subdivided into transport, travel
and other services.

A convergence of export destination of services al® computed. Although the
services sector is divided into transport, traved ather services, export of services by
destination was only available for the tourism isiiyn  Thus, using data from the World
Tourism Organisation, a matrix of visitors from add by country of origin was
constructed, the shares computed and correspogdwgighted by the ‘lack of
competitiveness score’ and then finally standaddisas with the convergence of export
destination of goods, a heavy reliance upon justew trading partners will not
necessarily make an economy vulnerable if the padauntries are competitive.

Import Vulnerability

As in the case of exports, the import vulnerabityb-index is divided into the import
vulnerability of goods and the import vulnerabildy services. The methodologies and
data sources used in this case run parallel tetfavghe export vulnerability sub-index.

Foreign Direct Investment Vulnerability

The FDI vulnerability sub-index was made up of tparameters, country of origin of
FDI inflows and lack of FDI potential.

Although FDI is an important source of external @stment financing and supports
economic growth, it can also be unreliable, assitaffected by conditions in donor
countries. Thus, any measure of FDI vulnerabifibould consider the reliability of
donor countries. The vulnerability index developedhis study attempted to quantify
the dependence of FDI inflows on countries whighegonomically unstable.

13



The FDI database compiled by UNCTAD was used tcenasthe structure of each
country’s FDI by country of origin and note was dakof the three most important
countries. In some cases, the FDI was so condedtthat a country had only one
country of origin of FDI inflows. Then these FOHases plus the share of the remainder
were weighted by ‘lack of competitiveness’ scoresThe maximum ‘lack of
competitiveness’ score, i.e., 100, was assignetthé¢oshare of the remainder countries.
The values were then standardised and the counthytie greatest vulnerability was
assigned a value of 1 and the one with the lowalsievability a value of 0.

Statistics for use in this sub-component, which sness the stability of FDI inflows,
were available for 88 countries. In cases wheagssics were not available, an average
was taken the country’s income classification aedggaphical location, as given by the
World Bank. For example, the value for St. Vincant the Grenadines, which was not
available, was taken to be the average of the oateglLatin America and the Caribbean
(Lower Middle Income). Where even this was notilabdée, the maximum vulnerability
weight was assigned — 100.

The FDI potential index, computed by UNCTAD and imle for 138 countries,
captures several factors (apart from market sizgleeed to affect an economy’s
attractiveness to foreign investors. It is an agerof the values of the following 12
variables:

1. GDP per capita: an indicator of the sophisticataol breadth of local demand
(and of several other factors), with the expectatlmat higher income economies
attract relatively more FDI geared to innovativel atifferentiated products and
services.

2. The rate of GDP growth over the previous 10 yeargproxy for expected
economic growth.

3. The share of exports in GDP: to capture opennass@mpetitiveness.

4. As an indicator of modern information and commutdga infrastructure, the
average number of telephone lines per 1,000 intiatsitand mobile telephones
per 1,000 inhabitants.

5. Commercial energy use per capita: for the avaitstof traditional infrastructure.
6. The share of R&D spending in GDP: to capture loeahnological capabilities.

7. The share of tertiary students in the populatiodidating the availability of high-
level skills.

8. Country risk: a composite indicator capturing somacroeconomic and other
factors that affect the risk perception of investoFhe variable is measured in
such a way that high values indicate less risk.
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9. The world market share in exports of natural resesir to proxy for the
availability of resources for extractive FDI.

10.The world market share of imports of parts and coments for automobiles and
electronic products: to capture participation ire treading TNC integrated
production systems (WIR02).

11.The world market share of exports of services:eiaesthe importance of FDI in
the services sector that accounts for some twdgtaf world FDI.

12.The share of world FDI inward stock: a broad inthcaf the attractiveness and
absorptive capacity for FDI, and the investmennhale.

Although the values for the FDI potential index wevailable from 0 to 1, they were
standardized using the formula quoted above, agréeftandardization the maximum
value obtained was 0.689, while the lowest valus ®44. With standardisation, the
values were normalized to yield a score of zero tlie lowest scoring country, to one,
for the highest. In order to transform these ssam® ‘lack of FDI potential’ scores, the
values were subtracted from 1.

Deriving the Aggregate Index Values

The standardised method used throughout this dtuagnder each and every variable
used in the compilation of the vulnerability indesensitive to the scale of measurement
is the following:

(x, - MinX,)
" (MaxX, - MinX,)

where:
Vj stands for the degree of vulnerability in countrgrising from X, which is one
of the variables in the index.
X stands for the value of the ith vulnerability adnie, for country .
Max X; and Min X stand fro the maximum and minimum values of the it
vulnerability
variable for all countries in the index.

Thus if a given country has a value of &qual to the Minimum, its value for;\Wvould
be zero, and this would correspond to minimum wab#ity arising from variable X
On the other hand, the greater the gap betweere#iting of Xin a particular country
and the minimum of X the higher will be the value ofjVso that the country with the
maximum value of Xwould have a vulnerability value of 1. In thismnar, the index of
Vj; would take a value of between 0 and 1.
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A composite index, is, as its name implies, somé¢ gbaverage of a number of sub-
indices. The vulnerability index developed in thstudy requires some sort of
aggregation in eight different points, so that diféerent dimensions of vulnerability are
represented by a single value indicator.

The simplest method of combing variables into aisdlex is by taking a simple average
and this would result in an equally weighted indexn fact, the sub-indices of
merchandise export vulnerability, services expautngrability, merchandise import
vulnerability, services import vulnerability andetiDI vulnerability were aggregated
using this method.

An alternative is to use different weights for eaariable, on the assumption that the
different variables have a different impact on vaulibility. This approach was used in
order to aggregate the merchandise export vulndyasilb-index and the services export
vulnerability sub-index into a single export vulakeility sub-index and also to aggregate
the merchandise import vulnerability sub-index #ma&l services import vulnerability sub-
index into a single import vulnerability sub-indeXhe weights, which were different for
each country, were derived from the respectivesati merchandise and services in total
exports or imports, depending on the sub-index egmed. In this way a better
representation of a country’s vulnerability wasivksl.

As detailed in the previous section before anyaldes were aggregated they were
standardised beforehand, so that no component viavel a dominating effect.

Different weights were also used to aggregate theeet sub-indices, of export
vulnerability, import vulnerability and FDI vulndrdity, into the economic vulnerability
index. This approach was preferred to a systemqgofl weights as it was recognised
that if two countries have the same compositioaxgiorts and imports but one country is
more open to international trade than the othesn tthe former is more vulnerable to
exogenous shocks. The same applies to the congposit FDI inflows. Basically, if
two countries have the same composition of FDbinl but one country relies more on
FDI inflows than the other, the former will be m@eone to harm than the latter if the
donor country decides to withdraw its funds.

In order to cater for the above dimension of vudibdity, the export vulnerability sub-
index was weighted by the percentage of exportgonfds and services to GDP, the
import vulnerability sub-index was weighted by thercentage of imports of goods and
services to GDP and the FDI vulnerability sub-indeas weighted by the ratio of FDI
inflows to gross fixed capital formation. Agairhet result was standardised to yield
values between 0 and 1, and these values providedstores for the economic
vulnerability index.
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RESULTS: PRESENTATION AND ANALYSIS

The economic vulnerability index was constructed ¥80 countrie§ of which 30 are
small island developing states. The definitionaosmall island developing state was
taken from the Alliance of Small Island States (A®)S which is a coalition of small
island and low coastal countries that share sindiéaelopment challenges and concerns.
Although data limitations meant that the vulnen&pihdex was computed for 30 AOSIS
countries, the AOSIS has a membership of 43 statéobservers, drawn from all oceans

and regions of the world: Africa, Caribbean, Indianean, Mediterranean, Pacific and
South China Sea.

The ranking of countries according to the economiterability index are given in
Appendix 1A, which lists the countries in alphabatiorder and in Appendix 1B, which
lists the countries in vulnerability rank orderable 1 summarises the results by country
category.

Table 1
Economic Vulnerability Index for
Different Categories of Countries
I ndex
(Different
Category Number | Weights)
All Countries 180 0.346
AOSIS 30 0.453
LDCs 46 0.356
Low Income 60 0.338
Middle
Income 77 0.349
High Income 38 0.333
EMU 11 0.306

It can be seen from the appendices and from Talthatithe hypothesis that SIDS tends
to be more vulnerable than other countries is cor&d since in general SIDS registered
higher vulnerability scores than the other cousategories. Note that in this index, zero
signifies minimum vulnerability and one is equahtaximum vulnerability.

In fact, the Table indicates that vulnerability n®t at all related to the level of
development. Although the lowest vulnerability icds that of EMU members,
vulnerability is higher in middle income countriggan in low income countries.
Furthermore, the difference in vulnerability sconesigh and low income countries is
minimal.

Y In actual fact, statistics were collected for 2P0rntries. However, the vulnerability index was coinputed for those countries
which lacked one or more the component sub-indices.
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It is interesting to note that the results seenedofirm that small states are relatively
more vulnerable than larger ones, especially i e islands. As Table 2 shows, there

is a tendency for the vulnerability score to faithwcountry size, save for the case of
countries with a population of less than one milliavhich register a relatively low

vulnerability score on average, but in which catggthe island states have high
vulnerability scores.

Table 2
Economic Vulnerability Index by
Population Size
I ndex
(Different
Size Interval Number | Weights)
0<N<1[10"6 152 0.345
1MON6<N<2[10"6 11 0.437
2[110"6<N<5110"6 25 0.363
5[M0"6<N<10[10"6 32 0.338
10M0M6<N<201L0"6 27 0.316
1[P0"6<N<2[B60"6 25 0.270
160"6<N 23 0.202

Further analysis of this interesting phenomenoat i, whether vulnerability is strictly
related to smallness was performed by performingetations between the indicators
used as components in the vulnerability index drmdrtatural logarithm of population.
The hypothesis tested was that the indicators itotisg the economic vulnerability
index are negatively related to population sizepiher words, that vulnerability falls
with population size. The main results are sumsearibelow. This hypothesis was not
rejected in six of the sub-indexes cases but wastezl in another six.

It can be stated however, that vulnerability fromp@ts is generally negatively
correlated with population size, that is, the spsbdity of shocks from exports is higher
in small economies. In imports, the opposite igetrhowever, the results are not as
strong (three ‘no’ as opposed to four ‘yes’ in tase of exports). On the other hand, the
results clearly show that vulnerability from FDIflows is not at all related to country
size. Note that in all cases, the coefficientetedmination, R is rather weak.
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Table 3

Hypothesis X
I ndicator Supported? Variable | R"2
EXPORT
VULNERABILITY
Merchandise
Export Concentration Yes -0.0397 0.1048
Product Type Yes -0.0042  0.00L7
Country of
Destination Yes -0.0007,  0.0001
Services
Export Concentration Yes -0.0236  0.0366
Country of Origin No 0.0023] 0.0598
IMPORT
VULNERABILITY
Merchandise
Import Concentration Yes -0.0027 0.0015
Product Type No 0.0168 0.0630
Country of Origin No 0.0102] 0.0152
Services
Import Concentratiof Yes -0.0084 0.0046
Country of
Destination No 0.0846| 0.033b
FDI VULNERABILITY
FDI Lack of Potential No 0.0037  0.0010
Country of Origin No 0.0156| 0.0118

It is further noted that in the case of export andort concentration, the hypothesis that
vulnerability decrease with size is supported. @teration of price volatility, that is
product type and partner countries reaffirms tresid in the case of exports but not of

imports.

CONCLUSION

This study reviews the principal approaches empulapethe measurement of economic
vulnerability and proposes a refinement based enctinsideration of partner countries
and price volatility in international business.

In reviewing the methodologies employed in the rmeament of economic vulnerability,
it is found that openness to international trade iamestment is a widely used variable in
vulnerability indexes. Considering the conceptwslre of vulnerability, which relates to
the presence of effects of exogenous shocks ovahwhe country has no control, this
paper concludes that openness has more valueiadieator of vulnerability if adjusted
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for the degree of concentration in import, expond anvestment activities, for the
stability of trading partners and for the degreerée volatility.

On these premises, a refined vulnerability index cemputed, using standard
mathematical approaches and utilizing the besttipesc developed in the literature so
far. The index developed in this paper in genesaficms that larger countries tend to be
less vulnerable, and re-affirms the heightened enalpility of small island states. It is
furthermore observed that the heightened vulnetalof small states emanates from
their export activities — imports and foreign dire@ovestment are relatively unimportant
sources of vulnerability for these countries. Femthore, in this case, concentration
appears to have a relatively stronger correlatigh population size than price volatility
or partner country considerations.
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