MACROECONOMIC VULNERABILITY AND
INVESTMENT RISKS IN THE MIDDLE EAST AND
NORTH AFRICA REGION

1. INTRODUCTION

As the neo-classical theory asserts, in the real world, the investors
generally try to maximize returns and minimize risks. They are risk
averters or diversifiers. Risk arises in a situation when the probability
distribution of the investment outcome is known but the specific
result of a particular action is not known or, cannot be accurately
predicted (Aschheim and Hsieh, 1969). In the business world, risk
is sometimes associated with uncertainty to make the determination
of the best situation almost impossible. In the case of uncertainty,
the probability distribution is completely unknown. However, to
examine an uncertain world is almost impossible because of many
stochastic elements involved in it, although its significance can
never be over-emphasized. But in the literature, the treatment of
uncertainty is regarded as an extreme situation (Meldrum, 2000).

Country risk analysis (CRA) as a subject of study has become
quite popular since the beginning of neo-liberal globalization when
cross-border investment has increased substantially. For making
off-shore investment as a channel for maximizing profit, various
international agencies including Moody’s, Standard and Poor’s,
Political Risk Services, Control Risk Information Services, Economist
Intelligence Unit and the like are engaged in the work of CRA by
taking into account economic risk, political risk and social risk, and
all risks refer to those factors, situations and circumstances that
are likely to impinge on profits and profitability of investment in
a country. The risk is judged by credit rating assigned to the bond
by investment agencies. The ranking of countries or companies is
done on the basis of probability of default. Our perception of risk
is not in terms of bond values or probability of default but more
in term of the macroeconomic strength of a country. It needs to be
mentioned that while all these international agencies have become
popular sources of study of country (company) risks, their ranking
of the same country more often than not remains contradictory.
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In the present analysis, we take into consideration the
macroeconomic vulnerability of a country to represent risks. In other
words, the more vulnerable a country is in macroeconomic terms,
the more risky it is for making an investment. The MENA region
has become of late critical for many reasons. Firstly, the location
of the region is geo-politically very significant to both the western
world, particularly to UK and also the Asian countries. Second, it
is the hot-bed of Middle-east politics which entangles many of the
world’s superpowers for exploring various types of politico-economic
gains. Finally, the MENA region is the supply centre for most of the
energy needs of the world including oil and gas. Since 2008 when
the oil prices escalated up to an unprecedented level, the importance
of this region has been continuously increasing and it has become
the focus of many critical studies.

We will study countries from the Middle East and the North
Africa region (MENA) for the period 1960 to 2008. The sampled
countries and the available data period will be discussed in the
section on Data and Methods. We have exclusively concentrated on
economic factors on the assumption that eventually the impact of
socio-political factors are well captured by the changing dynamics of
macroeconomic fundamentals of a country. For instance, a country
ravaged by civil war, violence or terrorism has to have higher
unemployment, escalated inflation rates, lower GDP and so forth.
Both conceivably and observably, a country engaged in a long-drawn
political turmoil, cannot have stable and strong macroeconomic
fundamentals and the index of macroeconomic vulnerability shows
an upward drift. However, by this we do not suggest in any way the
triviality of the study of socio-political factors for the determination
of investment risk in a country but we only emphasize the fact that
macroeconomic factors are more decisive in such an analysis. The
plan of the paper is as follows: section 2 reviews some selected
literature, section 3 discusses the data and methods, section 4 shows
the empirical findings, and section 5 concludes.

2. REVIEW OF SELECTED LITERATURE

Macroeconomic volatility of an economy can be regarded
as the synthetic indicator that can measure the risk associated
with cross-border investment. Country risk analysis enables us to
compare countries in terms of risk both present and potential. In
the literature on country risk analysis, one can find many interesting
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documentation of different types of risks. On the application of
theoretical concepts, a paper by Maghyereh and Al-Zoubi (2006)
analyses the relative performance of the most popular value at risk
(VaR) estimates with an emphasis on the extreme value theory
(EVT) methodology in seven MENA countries. Their empirical
results suggest that the return distribution for the MENA countries
that are analyzed are all characterized by fat tails which imply that
VaR measures based on the normal distribution will underestimate
VaR. The results show that only for two of the MENA countries,
namely, Morocco and Turkey, the skewed Student APARCH model
performs better than other terms of VaR forecasting. However, for
other countries, Bahrain, Egypt, Jordan, Oman and Saudi Arabia,
the extreme value theory performs better. The study concludes that,
for the MENA region, the use of conventional methodologies such
as the normal distribution model to estimate the financial market
risk may lead to faulty estimation.

Many empirical studies these days have brought home the fact
that the degree of international consumption risk sharing is indeed
limited and that cross-border financial markets are not complete in
many respects. On the basis of these two empirical facts, Corsetti et
al. (2008) have studied international risk sharing and transmission
of productivity shocks. Focusing on the Backus-Smith puzzle (1993)
and on the performance of international business cycle models, these
authors make a quantitative analysis of how productivity shocks can
produce large wealth effects and thereby fluctuations in domestic
demand. The analysis takes into consideration the impact of changes
in trade elasticities and the response of output to technology shocks
in the case of the U.S. economy. The authors observe that to the
extent that financial markets are not well-developed, relative price
movements may accentuate cross-country wealth differences. The
impact of technology shocks on output has been found to be an
important feature of the U.S. economy as corroborated by the study
of Cogley and Nason (1995).

Macroeconomic models are being used by many central banks
to quantify the economic consequences of changes in economic
policy and also to make forecasts. Such models are very useful for
a single country. Multi-country country models are, however, very
cumbersome and complex. But such models have some benefits too.
In this connection, the model prepared by Pesaran et al., often known
as the global vector auto regression model (GVARM) is very precise
and straightforward to apply (Dennis and Lopez, 2004). The model
by Pesaran et al. (2003) is based on eleven countries that include
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some from the developed world, Southeast Asia, Latin America
and the Middle East. Basically the model seeks to explain six core
macroeconomic Vvariables including GDP, consumer prices, nominal
money supply, equity prices, nominal exchange rates and long-term
nominal interest rates. The six domestic variables are modeled and
their parameters are estimated through the VAR technique. The
GVAR model uses many national and international macro variables
for the purpose of forecasting for several countries at the same time.
The model can quantify the impact of global macroeconomic shocks
on the values of assets portfolios, and hence for studying country risk
profile. The model is also useful for the study of issues involving
credit risks. However, the GVAR model may not be very useful for
the analysis of the impact of monetary policy changes (Dennis and
Lopez, 2004).

In some studies on CRA, it is argued that the existence of
structural breaks constitutes a risk factor, as it increases the possibility
of institutional changes. This is basically the line of argument
developed in a recent paper (Carrera et al.,, 2001). The basic
objective of this paper is to make a contribution to the literature on
macroeconomic risk by developing a univariate multidimensional risk
indicator that includes different factors that can be obtained from
a time series. The methodology of the study includes endogenous
detection of multiple structural breaks and the determination of
persistence of different types of shocks. The model is applied to
the study of risk in 18 countries (9 developed and 9 developing) for
the period 1980-1999. On the basis of different degrees of risk, the
authors classify the countries into very risky and less risky.

Drawing on the macroeconomic fundamentals, a study by Musa
and Rombach (2004) explains the country risk analysis in the case of
Ghana. The necessary data are collected from the World Bank, the
IMF, the African Development Bank and the Human Development
Report. The authors take into consideration many important
macroeconomic fundamentals of Ghana like debt/GDP ratio, balance
of payments position, growth rate, exchange rate, domestic financial
stability and external competitiveness. Apart from macroeconomic
fundamentals, the authors have also used social and political factors
including human development index, Heritage Foundation index of
economic freedom (2003), corruption index and the political stability
of the country. The overall risk of the country is then determined
by focusing on the strengths and weaknesses of Ghana. However,
although all these are the essential indicators for the assessment
of risk of a country (Ghana), it is not clear which methodology is
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used by them to arrive at the ranking of Ghana among the African
nations in terms of risks. Nevertheless, there is no denying the fact
that, macroeconomic fundamentals do make the difference.

In fact, the economic-financial crisis in the Southeast Asian
economies in the late 1990s was brought about mainly by weak
macroeconomic fundamentals which increased the country risk factors
in this region (Ghosh, 2000). In a bid to increase the quantitative
growth of these economies, particularly the MIT countries (Malaysia,
Thailand and Indonesia), a number of mega projects were undertaken
and these were funded by foreign sources and the management of
internal efficiency was relegated to the background and a number of
problems cropped up, e.g., wages exceeded productivity, investment
surpassed savings and capital-output ratios started going up in these
economies. The overexpansion of the non-traded sector in spite
of overheating was continued through foreign debts. The short
term debt-reserve ratios went up continuously and these countries
became vulnerable to speculative attack. Unrestricted capital inflows
contributed to the appreciation of real exchange rates, slow-down
in exports and the escalation of current account deficits in the
balance of payments. These macroeconomic vulnerabilities became
tale-telling before the onset of crisis in these countries, and the risk
factors became so disquieting that fresh investment from abroad
plummeted to an unprecedented level and decapitalisation through
capital outflow exacerbated the speed of the crisis. All these clearly
show that weak macroeconomic fundamentals can aggravate the
country risk to the point of financial crisis.

Drawing ideas from the International Country Risk Guide (2000),
Sekkat and Veganzones-Varoudakis (2004) conduct a study of risk
assessment of eight MENA countries. In this study, the economic
risk rating includes five indicators: real GDP growth rate, GDP per
capita, annual inflation rate, budget and current account balance as
a percentage of GDP. The study has also taken into account twelve
indicators analyzing political risk. These are: government stability,
socioeconomic conditions, investment profile, internal and external
conflicts, corruption, the role of military in politics, law and order
situation, ethnic tensions, democratic accountability and bureaucratic
quality. The study concludes that in general, trade and foreign
exchange reforms have been very slow in the MENA countries. This
is one of the reasons for scanty FDI flow. Similarly, the development
of infrastructure is also very limited. Moreover, political climate
is not conducive in the MENA region to attract foreign investors
without risks.
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Harping on the same string, Abed (2003) maintains that most of
the MENA countries are poorly integrated with the world economy,
and their trade performance is well below the other comparable
regions, particularly of the East Asian region. The public sector is
dominant everywhere although there are some stray attempts for
privatization. MENA region’s information and technology links are
among the weakest in the world. As a matter of fact, the slowdown
in economic reforms is key factor for its comparative backwardness.
Political and human development reforms in the region are also
insignificant. As a result, the region experiences limited political and
civil liberties, gender inequalities, civil wars, human capability failure
in many fronts and political instability. Corruption and rent-seeking
practices are rampant. Financial market as a whole is underdeveloped
and financial risk-taking for the prospective investors is potentially
dangerous.

3. DATA AND METHODS

The data used in the present study are taken from World Bank’s
World Development Indicators - WDI (www.worldbank.org). We have
calculated macro variables including ratio of gross capital formation
to GDP (as a proxy of investment over GDP ratio), external debt
and current account balance as percentage of GDP, annual growth
rate of real GDP (at constant 1995 US$), inflation rate, labor force
participation rate, real exchange rate and unemployment rate for a
group of 20 MENA countries from 1960 to 2008 (Table 1). However,
not all data are available for these MENA countries. To maintain
reliability of our estimation results, we only selected the variables with
at least 20 years of available data for any MENA country. T he captured
dataset is described in Table 1. The major countries in the region
are included, e.g., Saudi Arabia, Algeria, Israel, Syria, and Jordan.

Our objective is to compare the effects of shocks on macro
outcomes in MENA countries. Firstly, we estimate an unrestricted
vector autoregression (VAR) on the macro outcome variables
mentioned above. We then conduct an impulse response (IR) analysis
on the outcome variables. For example, we calculate the effects of
1 standard deviation (1 SD) shock in say, exchange rate, on say,
investment. Finally, we compare the effects of shocks on the outcome
variables for the MENA countries. This allows us to determine who
is more vulnerable to these shocks. The impulse response function
(IRF) is elaborated below.
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An IRF traces the effect of a 1 SD shock to one of the innovations
on current and future values of the endogenous variables (Hamilton,
1994). Consider a bivariate VAR(1) involving investment (1V) and
exchange rate (EX):

IVt = all IVt-l + alZ Ext—l + Sl,t (1)
EXt = a21 Ext—l + 0“22 IVt—l + 82,t (2)

where t is the time index, €’s are the innovations and the o’s
are coefficients. A change in ¢, will immediately change the value
of current investment. It will also change all future values of
investment and exchange rate since lagged investment appears in
both equations.

If the innovations ¢ , and ¢,, are uncorrelated, then ¢, and e,
are the innovations for mvestment and exchange rate, respectlvely
The IRFs for ¢, measures the effect of a 1 SD investment shock on
current and future investment and exchange rate. If the innovations
are correlated, then they will have a common component. The effect
of this is usually attributed to the variable that comes first in the
VAR system. For example, the common component of ¢, and ¢,,
is totally attributed to ¢ ,. This is because ¢ , precedes s A
then the investment innovation. €, the exchange rate mnovatlon
is transformed to remove the common component. This is achieved
by orthogonalizing the errors through Cholesky decomposition. As a
result, the covariance matrix of the resulting innovations is diagonal
(Hamilton, 1994). Thus, changing the order of equations can change
the IRs.

4. EMPIRICAL FINDINGS

To compute the IRFs, the unrestricted VARSs are first estimated
for the following MENA countries with at least 20 years of available
data (1982-2006): United Arab Emirates (UAE), Bahrain, Algeria,
Israel, Jordan, Malta, Oman, Saudi Arabia, Syria and Tunisia (Table
1). All estimations in this paper are done in Eviews (v3.1). Table
1 also gives the lags used in VAR (number in brackets following
each country) and the R? and F-statistic for each VAR equation (the
pair of numbers in each entry). All VAR’s are estimated with 2 lags
except UAE (4 lags), due to data availability. The vast majority of
the VAR equations for the included MENA countries have high R?
(>0.80) and significant F-statistics (>3.50). This indicates potentially
reliable forecasting.
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Tables 2.1 to 2.10 give the IRFs for the 10 MENA countries.
These tables should be read as follows. Column 1 shows the macro
variable in which there is a 1 SD shock to its innovation (error term).
Column 2 shows all the macro variables that provide a response to
this 1 SD shock. Columns 3 to 12 are the forecast responses for
each and every macro variable in the MENA country. For example,
Table 2.1 is for United Arab Emirates (UAE). When there is a 1
SD shock to capital formation as % of real GDP (cap), cap responds
in the first period by increasing 1.591%. This is the size of the SD
for cap in the sample for UAE. All other variables (gdp, inf and lab)
show no response in the first period. This is because any response
is, by definition of VAR, lagged. Then in period 2, the response
of cap (to the original 1 SD shock in cap) drops to 0.446% and
gdp shows a response of -0.557%. In other words, GDP decreases
0.557% 1 period after there was 1 SD shock in capital formation.
Similarly, inflation decreases 0.208% while labor force participation
rate increases 0.168% in the second period. This interpretation is
analogous for the rest of the forecast periods and for all 1 SD shocks
in other macro variables. Note that the size of an IR depends on
2 factors: the size of the 1 SD shock in the originating variable
and the estimated VAR. Hence, all else being equal, the higher the
variability in a macro variable (where there is a 1 SD shock), the
larger the size of the resulting IRs.

There are 2 notes of caution. First, the sequence of SD shocks
in the macro variables can have a slight impact on the IRs. For
example, in Table 2.1 for UAE, gdp is the second variable in which
there is a 1 SD shock (after cap). The interpretation for 1.853%
increase in GDP in the first period is the same as before (i.e., the
size of the SD for GDP growth in the sample). However, note that
cap also responded by decreasing 1.446% where the response should
have been lagged. This is because the innovations (error terms) for
cap and gdp are correlated. The correlated component of the 1 SD
shock in gdp is attributed entirely to the variable that precedes gdp
(i.e., cap). Hence the immediate response in cap to a 1 SD shock in
gdp in period 1. Similarly, this effect also carries over to inf and lab
in the UAE table. As a result, the order in which the 1 SD shocks
appear can have an impact on the IRs. However, since the order of
the 1 SD shocks is entirely random and this order is the same for
all MENA countries, the effect of the correlated innovations is the
same for all countries. This preserves the validity of cross-country
comparisons.
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Secondly, the standard errors of forecast for the IRs (not reported)
beyond the first or second period are typically quite high for all
macro variables in all MENA countries. Therefore, the accuracy of
these IRs should be interpreted with a pinch of salt.

Our strategy for analyzing macroeconomic vulnerability and
investment risk for a MENA country involves the following steps: 1.
Generate the IRFs for the 10 sampled MENA countries (Tables 2.1
to 2.10); 2. For each sampled country, examine the stability of the
IRs (10 forecast periods) for each and every macro variable (column
2) due to a 1 SD shock to a chosen macro variable (column 1); 3.
The country that achieves higher stability in the IRs in more macro
variables is deemed to be less vulnerable to macroeconomic shocks.
This country is thus less risky for investment purposes.

Firstly, we classify the possible IRs of a country to a shock in
macro variable into 6 categories: 1. stable fast — excellent stability
achieved after 4 or 5 periods; 2. stable slow — excellent stability
achieved after 7 or 8 periods; 3. fluc long - fluctuates with long
periodicity (7 to 8 periods); 4. fluc medium - fluctuates with
medium periodicity (4 to 5 periods); 5. fluc short — fluctuates with
short periodicity (2 to 3 periods); 6. explo — unstable, trending up
or down (see Table 3).

Algeria achieves quick stability in all its macro variables after
a 1 SD shock in each and every macro variable. Therefore, Algeria
is ranked first (least risky). Graphs depicting this quick stability
are also provided in the Appendix (Figures 1.1 to 1.6). Syria
is ranked second as it also achieves quick stability in almost all
macro variable shocks. The exception is when the shock occurs in
capital formation. The macro variables then respond by fluctuating
with long cycles (Figure 3.1). Malta is ranked third since the only
macro shock that does not produce quick stability is labor force
participation rate. This resulted in explosive behavior in its IRs.
Note that explosive behavior is much less desirable than periodic
fluctuation for investment planning purposes. The other sampled
MENA countries are ranked accordingly (see Table 3 for the
complete country risk assessment rankings). It is interesting to note
that the fastest growing mid-east countries such as Jordan, UAE
and Bahrain are also the riskiest (8™, 9" and 10" respectively). The
graphs showing the explosive behavior in all its macro shocks in
the riskiest country — Bahrain — are also provided in the Appendix
(Figure 2.1 to 2.6).
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5. CoNcLUsIONS

There are various methodologies for conducting country risk
assessment (CRA) that focus on the political, socioeconomic,
geographical or security dimensions. In this paper we assess a
country’s investment risk by studying its vulnerability to shocks in
macroeconomic variables. We select a sample of 10 MENA countries
with the following chosen macro variables that have at least 20 years
of available data: capital formation, external debt, current account
balance, GDP growth, inflation, labor force, unemployment and
exchange rate.

By estimating an unrestricted vector autoregression (VAR) for
each country, we can forecast the impulse responses (IRs) in all
its macro variables due to a 1 standard deviation (1 SD) shock in
any chosen variable, say, capital formation. The IRs constitute an
impulse response function (IRF). As a result of the 1 SD shock, the
IRs for any macro variable can stabilize, fluctuate over a periodic
cycle, or trend upward or downward explosively, with the same order
of desirability for investment purposes. The country with more IRs
that quickly stabilize after the one SD shocks is deemed to be less
risky. Based on this criterion, the ten sampled MENA countries are
ranked as follows: Algeria (least risky), Syria, Malta, Israel, Saudi
Arabia, Tunisia, Oman, Jordan, United Arab Emirates and Bahrain
(most risky).

Note that the most rapidly developing countries such as UAE and
Bahrain are also the most risky. The presence of vast oil reserves also
does not seem to correlate with the country’s riskiness, e.g., Algeria,
Saudi Arabia and UAE. This suggests that a country’s economic
policy appears to be more important in stabilizing its economy and
attracting FDI in the MENA region.
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ABSTRACT

In this paper we assess a country’s investment risk by studying its
vulnerability to shocks in macroeconomic variables including GDP growth,
inflation, and unemployment. Based on the criteria of quick stabilization in the
impulse responses of the macro variables after a one standard deviation shock,
we rank a sample of ten MENA countries as follows: Algeria (least risky), Syria,
Malta, Israel, Saudi Arabia, Tunisia, Oman, Jordan, United Arab Emirates and
Bahrain (most risky). We conclude that a country’s economic policy appears to
be more important than its oil reserves in stabilizing its economy and attracting
FDI in the MENA region.

Keywords:  Vulnerability, Investment Risk, Impulse Response,
Macroeconomic Shock

JEL Classification: C32, E22

RIASSUNTO

Wulnerabilita macroeconomica e rischiosita degli investimenti
nella regione Medio Oriente e Nord Africa

In questo studio viene valutato il rischio paese attraverso la vulnerabilita
agli shock delle variabili macroeconomiche tra cui la crescita del PIL,
I’inflazione e la disoccupazione. Sulla base dei criteri di stabilizzazione veloce
nelle risposte agli impulsi delle variabili macroeconomiche dopo uno shock
pari ad una deviazione standard, consideriamo un campione di dieci paesi
dell’area Medio Oriente e Nord Africa: Algeria (il meno rischioso), Siria,
Malta, lIsraele, Arabia Saudita, Tunisia, Oman, Giordania, Emirati Arabi
Uniti e Bahrein (il piu rischioso).

La conclusione ¢ che la politica economica di un paese si rivela piu
importante delle eventuali riserve petrolifere sia al fine della stabilizzazione
della sua economia sia per quanto riguarda la capacita di attrarre investimenti
diretti esteri nella zona Medio Oriente e Nord Africa.
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APPENDIX

Graphs of impulse responses for the 1% ranked country
(Algeria) and last ranked country (Bahrain)
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Ficure 1.4 - Impulse Response Function for Algeria
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Ficure 2.2 - Impulse Response Function for Bahrain
(1 SD Shock in cab)
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Ficure 2.3 - Impulse Response Function for Bahrain
(1 SD Shock in gdp)
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Ficure 2.4 - Impulse Response Function for Bahrain
(1 SD Shock in inf)
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Ficure 2.6 - Impulse Response Function for Bahrain
(1 SD Shock in rer)
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Ficure 3.1 - Impulse Response Function for Syria
(1 SD Shock in cap)
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