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Abstracts

Contrary fo the theary of capital mavement, capital is flying from capital searce developing countries fo capital
huncant developed conntries. The Study therefore attempts to investisate the capital flight issue in fourteen
Sub-Sabaran Afrrcan conntries. More specifically this study aims to; examine the size and magnitude of
caputal flight ssing alternative methods of measurement, Analyze the economic factors responsible for capital

Sight and Assess the consequences of capital flight on the domestic economy wsing econometyic technigie.

s fonnd ot that the size of capital flight is very karge for fourteen sub-Sabaran African conntries especially
Jor Negerver, Ethiopia and Cote d” lvoire. Using a panel cotntegration fechnique if is observed that the factors
defermining capital [light are many and vary frop long-to short run. Moreover it is shown econometrically that

capital jlreht has a negative impact on the sample countries,
Vrom the estimate it can be inferred that policy makers in sub Sabaran Afican countries mnst pay more

allention on their foreion capital utilization, exchange rate policy, domestic credit policy and over all economic

policies that aine al accelerating growth if these comntries are to benefit from capital flight reversal.

Key Words: Capital Flight; Sub-Saharan Africa; Panel cointegration; Portfolio selection
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CHAPTER I: INTRODUCTION

11 Background of the study

Most Sub-Saharan African countries have experienced declines in their measure of economic
performance. According to WIDT (2002), various social and economic indicators also show
the deterioration of the hiving standard in the sub continent. 1o reverse these situations, in
late 1970s and 1980s, African countries started to accept large amount of private loans at
higher interest rates that leads to the deterioration of their ability to service the debt and the
African debt crisis explodes since then. More recently, the external debt of a group of 41
countries i the world, referred to as heavily mdebted poor countries — 32 of which are
classified as severely indebted - has been receiving more attention. Most of the severely
indebted low-income countries that have been having problems in managing their debt —
service obligations are in Sub-Saharan Africa.’  Nowadays, it has become a common
practice for these countries governments to work hard on getting debt cancellation from
creditor countrics, even though, to some extent the ‘doctrine of odious debt’ * could

3

probably be applicable due to © capital flight” issuc. Such individual attempts in getting debt
cancellation 1s now being coordinated 1n the form of reports by different committees like
NEPAD, Commission for Africa etc as a voice of African Countries. In addition to this, in
the 1990s, the ratio of investment to GDP in Sub Saharan Africa hovered around 17 percent

of GDP well below the ratios attained 1n the developing countries of Latin America (20 — 22

“0) and Asia (27 — 29%).

These accumulations of external debt and low level of investment 1n Sub-Saharan A frican

Countries are attributed to many factors and i many instances accompanied by substantial

Fhe severey mdebied low-mcome countrics of S5\ are Burunds, Central African Republic, cote d7 wvory, cquatorial Guinea, Guinea-
Bissaus lenva, Laberr, Madagascar, Mah, Mavnranmn, Mozambique, Niger, Nigeria, Rwanda, Sao tome and Principe, sierra Leone,

Soruli, Sudan, Tanzama, Ulganda, Zaire, and Zambia.

\nomterest, which a ereditor possesses o debt, must, i order 1o constitute a acquired right protected by internanonal law, be an
miterest mtunds utthzed for other purposes s debt mumsically “hostile to the mterests of the termtory” (O'Connedl, 1967, p. 459) as ated

e Ndikumama and Bovee, 1998).
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“Capital Flight”" Massive capital outflows from a number of developing countries have
contributed to the foreign exchange scarcity that has arrested economic development in

much of the Third World during the 1980s (Lessard and Williamson, 1987).

Some estimates show that the Sub-Saharan African region is a “net creditor” to the rest of
the world in the sense that private assets held abroad as measured by accumulated capital
flight exceed toral labilities as measured by stock of debt (Boyce and Ndikumana 2002). In
addition, Sub-Saharan Africa has a larger share of private wealth held abroad as compared to

other developing regions (Collier, Hoeffler, and Patallo, 2001).

According to a recent estimate done in 2002, for every dollar of external borrowing in the
reeion, roughly 80 cents flowed back as capirtal flight in the same year. Capital flight also
exhibits a high degree of persistence in the sense that past capital flight is correlated with

current and future capital flight (Boyce and Ndikumana, 2002).

The magnitude of capital flight from developing countries usually indicates a serious
breakdown in domestic policies. Cline (1995) claims that it is largely with in the power of
debtor countries to limit capital flight by adopting appropriate domestic policies on interest
rates, the exchange rate, capital account convertibility, and fiscal balances. Furthermore iis
argued that the main sources of financial flows for growth in the developing world are direct

forcion investment and the reversal of capital flight (Husain and Underwood, 1991).

T'hus, this paper assesses the Capital flight issue and its effect on the Sub-Saharan African
countries” cconomy in view of its importance, if it is reversed, for these countries and lost

opportunities due to flight capital.

Capital ight is that part of outtlow of resident capital which s motivated by cconomue and polincal uncertamey.
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L2 Statement of the problem

In their developmental process, developing countries are usually net foreign borrowers. By
supplementing domestic savings with external resources, a more desirable path can be
attained.  Often, however, residents of these countries place their wealth abroad
simultancously with their search for external finance. The issue of such type of behavioral
phenomenon is the concern of policy makers in these developing countries. Capital flight
largely escapes domestic taxation, and is therefore an impediment to the country’s ability to
make future debt repayments. Moreover, capital flight imposes a constraint on the already
poor and low cconomic growth by exacerbating the unavailability of domestic soutces of
mvestment financing. Given its possible disruptive effects on domestic investment, the
foreion exchange market and public finances, capital tlight thus becomes a serious policy
concern. Considering the magnitude and causes of flight provides a basis for choosing the

appropriate policy response.

In Sub-Saharan African countries the protracted period of political and economic instability,
has increased the probability of substantial capital flight, which could 1n turn hinder
cconomic growth by lowering the accumulation of investable capital i these countries’
cconomies. Morcover, lack of appropriate economic policies, like exchange rate, taxation,
interest rate, investment etc, is likely to encourage capital flight from Sub-Saharan African

countries by increasing the probability of financial risks in asset holdings.

'ven though the theoretical expectation as far as the capital mobility issue is concerned 15
that it flows from areas or economies where capital is relatively abundant/cheap and the rate
of return on capital 15 low to those cconomies where capital is relatively scarce and the rate
of return on capital is high, Sub-Saharan African countries are reported to be a “net
creditor” to the rest of the world rather than being a “net debtor” from the rest of the world,

(Ndikumana & Bovee, 2001).
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I this paper, theretore, attempts arc made to measure the size and magnitude of capital
flight for the period 1980 — 2003 using three definitions that have emerged in the literature.
This helps to answer questions related to the episode of capital flight and its current status mn
Sub-Saharan African countries. The sample period of the study represents a signiticant
extension of previous studies of capital flight done on Sub-Saharan African countries. This is
to investgate the capital flight problem in the recent past. In addition to this, for proper
policy prescription, an cconometric, Le. panel data; investigation of the determinants of
capital flight from the region is employed. This is based on the standard theoretical portfolio
sclection model’. Finally this study also examines the possible impact of capital flight on
celected Sub-Saharan African countries in the sample using the lost opportunity approach

and cconometric analysis.

' See chapter 3 for detail analysis of portfolio selection model.
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13 Objectives of the study

Despite the importance of reversing past capital flight to Sub Saharan African countries and
avoudig further placement of private capital in foreign currency abroad, domestic capital is
stll fleeing out of the reach of the home cconomy. Thus, the purpose of this study is to
analyze the issuce of capital flight from Sub Saharan African countries, ic., to see weather
capital theht 1s reversed or not in the recent past, its determinants and consequences in these

CCoOnomies.

Specifically, this study aims to:

® lixamine the size and magnitude of capital flight for the period 1980-

2003; using alternative methods of measurement.

e Analyze the cconomic, mainly macroeconomic, and other factors

5,
)

responsible for capital flight for the sample period 1981 - 2001

e Assess the consequences of capital flight on the domestic economy for

the sample period 1981 - 2001;

Ihe sample period s hnated to 1981 - 2001 heeause of data problem on some of the varmbles mvolved m the analysis of capital fight

determmemnis & s conse uences.
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14. Testable hypothesrs

The methods and the models adopted in this study help in measuring estimates of capital

theht and explain the causes as well as consequences of it in the context of Sub Saharan

African countries.

Thus, given the objectives stated above, this study hypothesizes that: -

e There 1s huge capital flight from Sub-Saharan African countries during the

sample period and hence; they could be “net creditor” to the rest of the

world.

o Doth rate of return and risk differentials determines capital flight from

Sub-Saharan Africa and,

e Capiral flight affects Sub-Saharan African economies negatively and could

be showed econometrically,
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135. Srgnificance of the study

1his paper is expected to have relevance in understanding the capital flight problem well in
Sub-Saharan African countries, which is a halfway journey towards the solution for reversing
the flight. It also adds value to the already existing stock of knowledge regarding capital
theht  determinants and  consequences and mote  specifically on Sub-Saharan  African
countries. This 15 done in terms of investigating new vartables that can potentially determine
capttal flight and by creating links with other variables that determine economic growth in

these countries spectfically with capital instabilicy.

Morcover, the paper gives a policy direction that deem necessary for solving or minimizing
the problem and achieve their economic growth for target nations in Sub-Saharan African

countries.

L. Scope and Limitation of the study

Duc to the severity of the problem and huge economic growth volatility, the paper
concentrates only on Sub-Saharan African countries than assessing all African countries.
Similarly due to reliable data unavailability, the study focuses only on 14 Sub-Saharan African
countries out of 49 of them. These are Benin, Burundi, Cote d” Ivoire, Kenya, Fthiopia,
Gabon, Mali, Niger, Nigeria, Senegal, Sudan, Rwanda, Tanzania and Zimbabwe. This 1s also
with the assumption that addressing the problem well with data on these selected Sub-
Saharan African countries will also help solving the problem of other non- Sub-Saharan
Mrican countries to a larger extent, though country specific factors could explain well the

incidence of capital flight, most of the determinants are similar. And this study pays much
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attention on the determinants of capital flight and its impact on the domestic economy of

Sub-Sahara African countries.

Morcover, of all the methods of capital flight measurement Tanzi’s latent variable
estimation, Cuddington’s and Dooley’s approaches can not be employed as no or very less
data 1s avatlable on these selected Sub Saharan African Countries for all the sample period to

employ the use of these methods.

17. Organization of the Paper

In order to address the above focus arcas, this study 1s organized as follows. In Chapter 2
review 1s made on related capital flight literatures specifically on definition and methods of
measurement, determinants and consequences of capital flight both from theoretical as well
as empirical aspects. In Chapter 3 types and sources of data is discussed, identification of
methods of capital flight measurement and model specification of determinant variables and
its consequences 1s made. Chapter 4 of the paper is concerned with analysis of the collected
data and reporting the estimation results. [n additon in this chapter extensive discussion and
mrerpretation of the results is made. Chapter five concludes the study by drawing policy

implications.
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CHAPTER II: LITERATURE REVIEW

2.1, Introduction

The lireratures on the tssue of capital flight have been highly pronounced in the 1980s and
19905 by different authors m the field. This was especially the case for developing countries
ol Sub Saharan Africa, Asian, Fast Furope as well as Latin American countries. Moreover,

thetr contribution for this most critical 1ssuc 1s quite important.

T'he rest of this chapter is organized as follows. In section 2.2, the literatures on capital flight
that includes issues of definition and measurement is discussed. In section 2.3 determinants
as well as consequences of capital flight are widely assessed. Section 2.4 concludes the

¢ ]mp rer.

2.2. Definition and Measurement of Capital Flight

Z21 Theoretical Definition and Measurement

I“conomic principles do not guide us to a unique or natural definition of the term “capital
flicht.” The definitions of capital flight found in the literatures can be grouped in to two
(Cumby and Levich, 1987). The first type doesn’t distinguish between “normal” capital flows
and capital flight and secks to measure the acquisition of net foreign assets, or some subset
of these claims, by the private sector. The second type attempts to make the distinction
between “normal” capital and flight capital by measuring the stock of foreign claims that

does not generate income that is reported in the balance of payments accounts.

Capital flight, according to some analysts view, is a symptom of sick society, the cause of the
heavily indebted countries inability to recover from their debt problems and a pejorative
description of natural, economically rational responses to portfolio choices and have

confronted wealthy residents of some debtor countries in recent years.

9
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Some other economists, like Varman-Schneider (1991) cited in Alam et al (1995), poses the

[

question * why s 1t when an American puts money abroad it is called foreign investment
and when an Argentinean does the same 1t is called Capital Flight? Why is it that when an
American company puts 30% of its equity abroad it is called Strategic Diversification and

when a Bolivian businessman puts only 4% abroad it 1s called Lack of Confidencer”

Based on the above discussion, there are different definitions of capital flight used in the
literatures. The broadest definition of capital flight is the one employed by the World Bank
(1985) and Erbe (1985). It is also used in many studies. This measure takes inflows of capital
i the form of increases in external debt and net foreign direct investment and subtracts
from these inflows the current account deficit and the increase in official reserves. The
difference between these inflows and the extent to which they are used to finance the
current account deficit and an increase in reserves 1s taken to reflect an increase in net
foreign clamms by the private sector. This increase in net foreign assets is the measure of
capital flight adopted. This method is sometime referred as the ‘indirect method’. (Cumby

and Levich, 1987)

The capital flight definition adopted by Morgan Guaranty (19806) also measures capital flight
as a modified version of an ‘indirect method” discussed above. In addition to the current
account deficit and the merease in official reserves, Morgan Guaranty (1986) also subtracts
the mcrease i the short-term foreign assets of the banking system from total capital inflows.
The Morgan definition then does not consider acquisition of foreign assets by banks to be
capital flight, while acquisition of foreign assets by other agents is considered to be capital

lioht.

Cline (1986) crinques  the capital-flight  definiion adopted by Morgan and  discusses
adjustments to the Morgan calculations. He areues that income from tourtsm and border
transactions should be excluded from current account earnings since these earnings are
bevond the control of foreign exchange-control authorities, and thus should not be counted
when caleulating capital flight. In addition, he argues that reinvested investment income
should not be considered as capital flight since this income 1s also beyond the control of the

authortties and that if residents do not repatrate income from capital held abroad, this

10
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should not be considered additional flicht of capieal. If they are not under control, then they

can o out as capital flight.

Cuddmgton (1980) takes a different approach to measuring capital flight. His focus is on
shore-term capital flows, which he believes to be typical meaning of capital flight, rather than
all private-sector acquisition of external claims. Capital flight, defined to consist of
acquisition of short-term external assets by the non-bank private sector, is calculated by
addig the errors and omissions to sclecred short-term capital items that are chosen
mdividually for cach country he considers. He chooses to consider only short-term capital
since he 1s examining “hot money,” funds that respond quickly to changes m expected
rerurns or to changes n risk. Presumably, these are also the funds that potentially will be the

quickest to return to the country when conditions change.

Doolev (1986) and Khan and Ul Haque (1987) define capital flight as those external assets
held by the private sector that do not generate income recorded mn the balance of payments
accounts of the country. Dooley (1986) measures the stock of external claims by summing
identified capital flows in the balance of payments accounts and making two adjustments to
caprure unreported capital flows. The first of these s to add the errors and omissions. The
sccond adjustment Dooley (1986) carries out 1s based on a comparison of the World Bank
data on the stock of external debt and external borrowing reported in the balance of
pavments accounts. He argues that if both sources report borrowing accurately, one ought to
be able to match closely the change in the stock of debt reported by World Bank with the
net flows of new borrowing reported in the balance of payments accounts. However, in
many countries, the annual change in the stock of external debt as reported by the World
Bank 1s considerably larger than flows reported in the balance of payments accounts,
sugoesting that part of the increase in external debt goes unrecorded in the balance of
pavments accounts. In this case where a discrepancy arises, the unrecorded increase in
sternal liabiliies must correspond to an underestimate of balancing transactions. Dooley
(1986) assumes that all the underestimated balancing transactions consist of private sector
acquisition of foreign assets. He therefore adds the difference between each year’s change in
external debt as reported by the World Bank and the increase in external debt as recorded by

the balance of payvments accounts to his estimate of the increase in private sector foreign

11
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assets. He then compures a market interest rate for cach country’s assets and calculates the
stock of external assets that would give rise to the level of investment income recorded in
the balance of payments accounts at this market interest rate. The difference between the

two measures of external assets 1s his measure of capirtal flight.

Unlike the studies discussed above, Dooley (1986) and Khan and Ul Haque (1987) attempt
(o disunguish capital flight from “normal” capital flows that correspond to ordinary
portfolio diversification and business activities of domestic residents. The data required for
capital  flight  measurement  and  the summary  of the above-discussed methods of

measurement as discussed in Cumby and Levich (1987) are presented in the following table.

Lot 1 Summary Presentation of AApproach to Measuring Procedure of Capital Iioht Ftimaltes

A Current Account Surplus
A 1. Border Travel (Credir)
A 2. Remnvested Foreten Direct Investment Income

A 3. Other Investment Income (credit)

3. Net Foreten Direct Investment

G Non bank Private Short-term Capirtal outflow

D. Portfolio Investment Abroad: Bonds and Corporate Liquities
F. Banking System’s Foreign Assets

. Change in Reserves

. Net Errors and Omissions

. Change 1 Debt

World Bank (1985) & Erbe (1985) Capital Flight = H+B+A+F

NMorgan Guaranty (1986) Capital Flight = H+B+A+F+E

Cline (1980) Capital Flight = Morgan Guaranty excluding A1-3 in A
Cuddington (1) Capital Flight = -G-C

Cuddington (i1)" Capital Flight = -G-C-D

Source: Cumby and Levich (1987).

fi . 5 i 5 5 -
Pz cstimuate s taken rom Varman-Schneider (1991) as eired m Alam, Dowla and Rashid (1995)

12
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Being an unobscervable variable, economists and policy makers have found the capital flight
process very hard to measure or to analyze. However, Antony and Hallett (1995) shows how
techniques spectfically developed for measuring ‘hidden” or latent variables may be adapted
for the capiral flight problem. This is: Tanzi’s technique which estimates money demand
cquation i which the determinant are classified in to two-those responsible for ‘normal’
demand for money balance and for the ‘hidden” or illegal demand for money balances. And
thev conclude that 1t 1s considerably casier to measure capital flight than explain 1t, although
cconomic mismanagement does appear to be a more important cause than export failure or
debt burden itselt. Latent vartable (MIMIC) estimators, which 1s based on the statistical
theory of unobserved variables, which considers the multiple causes and multiple indicators

of the unobservable (latent) variable.

Vos  (1992), also investigated the issue using Philippines data that capital flight should be
measured after making the necessary adjustment on the estimate obtained using Morgan
Guarantee’s approach for the under recording of workers remittances that are substantial for
countries like Philippines. This can be done by comparing the gap between Commercial
Bank’s recorded remittances with that of estimated actual data remittances from different

duta sources.

Antony and Hallett (1992) made a good comparison among different methods of capital
flicht measurement, particulatly the ‘Cuddington Approach’ (CU), World Bank’s technique
(WB) and Dooley’s approach (DL) using cconometric techniques by regressing capital flight
estimates from one approach on another and then test the significance of the coefficient. In
their analysis they concluded that World Bank’s technique is larger than Dooley’s approach,
which is also higher than Cuddington approach, (e, WB>DL>CU) in levels and Dooley’s
approach is larger than World Bank’s approach, which is also higher than Cuddington
approach, (ie., DL=WB>CU) in variability. They interpreted their result, as it is possible
that they measure different aspects of capital flight and they have partial evidence that the
Cuddington and Dooley measures reflect the foreign and domestic financial influence

respectively, while the World Bank’s measure captures the normal capital flows of a portfolio
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choice model. Hence they concluded that alternative estimation methods such as Tanzi

(1983)’s Latent variable estimation should be developed .

VI these methods of measurement are not free from drawbacks, as economic theory does
not oive an unambiguous definition of capital flight for absolute estimate to be generated.
Hence, the Warld Bank (1985) or Lirbe (1985) lies very close to the definition of “normal”
capital flow as reported in balance of pavments statistics, and thus not give an adequately
distinct measure of capital flows to justify its use. Moreover, revisions of foreign debt
statistics or exchange rate changes on the levels of debt stock will influence the measure
directly, and may entail errors of measurement. It also suffers from trade misinvoicing
problem. The net bias of the measure is thus ambiguous. The residual method, as presented by
Dooley (1986), underestimates capital flight, since not all foreign direct investment incomes
can be factored i to capital flight. Moreover, since estimates of recorded mvestment income
in the balance of pavments statistics are sometimes gathered by applying market rates of
return on estimated asset stocks; such computation may differ from actual income. The
accuracy of the measure depends on the accuracy of balance of payments data on investment
income-if there exists an incentive to underreport capital holdings, the incentive surely
transfers to investment income. Sclection of an interest rate to capitalize the investment
income for the caleulation carties further distortionary potential. Lastly, the measure assumes
crrors and omissions in the balance of payments statistics exclusively capture capital
movements. The net bias of the measure is thus ambiguous. The balance of payments
approach or Cuddington’s methods fails to account for flight in the form of the acquisition
of long term financial real assets, leading to an understatement of capital flight. Finally the
problems of trade misinvoicing and smuggling are neglected (trade misinvoicing could either
under estimate a current account surplus or overestimate a deficit, distorting the “error and
omissions” component) in World Bank (1985), Morgan Guaranty (1986) and Cline (1986)
approaches. The measure doesn’ distinguish between normal and flight capital movements,
which might lead to a overstatement of capital flight. The net bias of the measure is thus

ambiguous.

Tz s approach above under sub topic 2200
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OF all these measures, the one frequently used in the literatures 1s what is called the broad, or
mdirect method developed by World Bank (1985) and Erbe (1985) as it is the first method to
he used. T also provides a good estimate if the necessary adjustments are made to avoid its
limirations. Since cach measures has limitations, this paper will proceed by deploying three
alternatve methods; the World Bank or Eibe approach, Morgan Guaranty’s and Cline’s
methods after making the necessary adjustments on its limitations.s Specifically 1t will adjust
debr for exchange rate fluctuation and for trade faking practices as proposed by Ndikumana

and Boyee (1998).

There are many mechanisms through which capital 1s taken out by those engaged in such
activity to ‘Haven™ countries as discussed in Ajavi (1995). These include cash or monetary
transfer, i the form of foreign or domestic currency and travelers cheques, bank transfer
from a local affiliate of a foreign institution to a designated recipient abroad," transfer of
precious metals and collectibles including work of Arts, false invoicing of trade documents,
and parallel market as well as commissions and agents’ fee. Alam e¢7 o/ (1995) also discussed
some of the mechanisms through which domestic capital 1s taken out. These include carry
out foreign exchange in a suitcase after buying from a parallel market, by engaging in
smugeling, through false invoicing, indcnting”, hundi”, and by using corrupted government
officials. Similarly Walter (1987), identified mechanisms as well as vehicles of capital flight
from L.LDCs in a sense that capital is fleeing from LDCs through transfers via the
mternationals pavments mechanism, cash movements, precious metals and collectibles, false

mvoicing of trade documents and parallel loans.

S i tis stady na attempt will be made m cstimating C;1|\|1'1L| flight vsmge hidden” or ‘latent” varable cstimation approach,(i.e., Cuddimgton’s
md Dooley’s approaches) due o fack of relevant data.

4 - - ~ . 5 % i 2
Heaven, as defined by Walier (1987), takes the form of matonal staes where capital flight is actually held and provide an atrractive range

ol el and timancial assets 1o foraen-based myestors:

Fhus s possible at the marker rare where no constraings or restnetions are i phice, Transfers can still be possible m the face of exchange

controls but possibly ara less Favorable rate.

Clidentors are, accordimg to Al et al (1993), sole representanve of some foreign supphicrs.

Ihe msntution hunds conereed atter the partition of some Indian sub-contment m 1947as 2 means ot transternmg money o departed

e moembers
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D22, Empirical Evidence

I line with the varaton in the definition and methods of measurement of capital flight as
showed 1 the review of literatures above the specifically on sub Saharan African countries
magnitude defers like wise. In this connection, Ndikumana and Boyce (2002) reported that
the total capiral theht over the twenty seven year period amounted to US dollar 187 billion
for the 30 sub Saharan African countries. If the imputed interest earnings on this asset is
added, the total capiral flight would raise to US dollar 247 billion. When external debt is
deducted from the rotal stock of capital flight, the net balance would be equal to US dollar

87 billion and hence the region is a < net creditor” to the rest of the wotld.

The volume of capital flight varies substantially across countries. In terms of absolute
magnitude, Angola, Cameroon, Cote d'lvoire, the Democratic Republic of Congo, and
Nigeria have the highest stocks of capital flight. The ratio of capital flight stock to GDP
exceeds 200% for eight countries, with a weighted average ratio of 172% for the group. Five
ot the 30 countries (Benin, Mali, Niger, Sencgal, and Togo) exhibit a “negative” stock of
flight capital, indicating that their recorded capiral inflows exceed recorded uses of foreign

exchange. (Ndikumana and Boyce (2002))

In other words, Ndikumana and Boyce (2002) estimated that for every dollar of external
borrowing mn the region, roughly 80 cents flowed back as capital flight 1 the same year.
Capital flight also exhibits a high degree of persistence 1n the sense that past capital flight 1s

correlated with current and future capirtal tlight.

Schineller (1997) also found out as he expected, the central government surplus is negatively,
and significantdy related to Capital flight. The model consistently suggests that large
sovernment deficits might prompt capital flight. This highlights the motivation of investors
to move capital both to escape future taxation directly and indirectly via monetization of
deficits. It appears that the higher taxaton risk, both directly and indirectly through
expectations of future mnflation, dominates the regressions. The interest rate differential,

adjusted for actual depreciation of the official exchange rate, does not prove to be a reliable
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measure of the relative risk associated with domestic investment, as it is always statistically

msignificant.

Pastor (1990), computed the capital flight magnitude from Latin American economies to be
LS dollar 151 billon in the years 1973 to 1985, If compared to the increases in debt over the
same pertod, the results are startling: over 40 percent of the debt build up was used to

finance capieal flight.

Collicr, Hoetfler and Pattllio (2001), estimated capital flight figures using indirect method for
the five regions namely Latin American, Sub Saharan Africa, East Asia, South Asia and
Middle Fast and found out four what the called striking results. First, the differences
between regions i private capital per worker are for larger than those m public capital.
Scecond, by 1990 Atrica was remarkably short of private capital, both absolutely and relative
to public capital. Third, and most remarkably, Africa had the highest incidence of capital
flight. Despite its capital scarcity, it shightly exceeded even the Middle Fast in the high
proportion of private wealth held abroad: 40% of the private portfolios were held outside
the continent. Fourth, East Asia had a very low proportion of private portfolios held abroad,

despite having a high level of private wealth.

Ndikumana and Boyee (1998), computed capital flight figure for Congo (or Zaire, as
Mobutu renamed the country in 1971) comparing to accumulated external debt during
Moburu's period of roughly US dollar 14 billon during his 32-year regime (1965 — 1997),
meanwhile, Mobutu and his associates amassed remarkable personal fortune. Mobutu’s own
assets reportedly peaked in the mid 1980 s at US dollar 4 billion. Using the modified version
of world bank (1985) indirect method of measuring capital flight, they computed that
nominal adjusted capital flight, real adjusted capital flight and cumulative stock of adjusted
capital flight to be US dollar 7.3, 12.1, and 18.0 billon respectively for the period covering

1968 - 1990,
Ajavi (1997) estimates for a number of Sub Saharan countries capital flight using different
alternative methods and found out that for the period 1982 — 1991 the total capital flight was

S21.8 billion and for 1982 — 1994, total cumulative capital flight was $19.1 billion: the drop 1s
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primartly accounted for by re flow from Kenya, Liberia and Nigeria based on “mirror stock

statistics” approach. And using hot money method"’, which generally show the smallest
estimates of capital flight consistent data series were obtained for only 21 countries, Nigeria,
Zambia, Ethiopia and Cote d Ivoire were with the largest capital flight. More over, using the
mdirect method, the countries with the largest capital flight were Nigeria, Zambia, Ethiopia
and Cote d Ivorre. Moreover, using the residual imethod, which has two versions, they found
that sientficant capiral flight for Cote d Ivoire, Fthiopia, Nigeria, and Sudan, with the largest
amount of capital flight coming from Nigeria.  And smmilarly Ajayr (1995) for Nigetia
computed that the rotal flight capital using the four methods namely World Bank and Erbe
(1985), Morgan trusty, Cline and Duwendag for the periods running from 1972 — 1989 as US
dollar 22.8, 30.7, 75.3 and 20.8 billion respectively. The difference in the magnitudes of the
results using various definitions of capital flight are not surprising given the differences in

definiton,

Fedderke & Liu (1998) start by examining the pattern and capital flows for South Africa,
averaging about US dollar 39 million (Outflow) annually for the entire 1960-1995 period, this
amount 1s small compared to the three measures of capital flight calculated. The balance of
pavments measure shows an annual average of US $676 million (outflow), computed to the
1S 5 292 million of the dertved method, and the US § 128 million of the indirect method.
1he balance of pavments measure thus indicates the greatest net volume of capital flight US
S 24.3 billion for the full period, compared to US $ 4.6 billion from the indirect measure.
Compared to this, for the same period, net total flows of normal capital add up to a relatively
moderate outflow of US § 1.4 billion. For all measures capital flight is concentrated in 1980
— 1995 period and in terms of the long-run growth prospects of South Africa carries serious

implications.

Hermes, Lensink and Murinde (2002) showed that the capital flight estimates for the pertod
of 1983 — 1998 was US dollar 309, 25, 43 and 947 billion for Latin America, Sub Saharan
Africa, South Asia and East Asia respectively. The capital flight to GDP ratio in 1998 for
these regions was 22,0, 41.3, 7.8 and 60.9 percent respectively. This result 1s also consistent

with that of Collier et al (2001) estimation.

There are three varants of the hot money method used i his study.
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2.3.  Determinants and Consequences of Capital Flight

oo % 8 Theoretical Models on Determinants of Capital Flight

['nlike any other capiral movements, the existing literature on capital flight doesn’t offer a
consistent theoretical framework for guiding our empirical work. No single agrecable model
exists that completely specifies the variables that may be included as factors responsible for

capital flight.

Some capital flight literatures assume that the factors responsible for normal capital outflows
are also the cause for capital flight and prefer to apply the standard portfolio selection
model." Others like Ndikumana and Bovee (2002) apply the deterministic model of capital
flight that involves simply a vector of variables that are believed to affect capital flight. Ajayi
(1995) and Alam ¢/ «/ (1995), on the other hand, prefer to discuss the possible impact of
different macrocconomic variables as well as other related factors on capital flight. Tornel &
Velasco (1992) modeled capiral flight using the concept of ‘tragedy of the commons’ that
arises from not propetly defined property right in asset holdings, which is an application of a
vame theoretic approach. They analyze a differental game in which interest groups have
access to a common capital stock. After introducing a technology that has inferior
productivity but enjovs private access they noted that the latter increases capital flight and
may ameliorate the tragedy of the commons. They use this model to analyze capital flight:
hypothesizing that in many poor countries property rights are not well defined and hence
‘safe’ bank accounts in rich countries (the inferior technology) are available to citizens of

these countries, leading them to engage in capital flight.

The widely applied approach in the literatures is the one that models capital flight using a
standard portfolio choice model, which has two broad groups of arguments. It 1s found out
in different studies conducted on developing countries including Sub-Saharan  African

countries that, factors that affect the arguments of this model, namely, rates of return or risk

H Phese include Collicr ot al (2001 Fedderke and Liu (1998); Faon (1987); Schineller (1997); Collier et al (2003); Lensink et al (1998);

Drooley (1998); Khan and T ague (1987) and Cuddington (1987)
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on asset holdines are significant in explaining Capital flight. The theory of portfolio choice
assumes that privare agents choose to hold their wealth as between domestic and foreign

assets depending on relatve levels of risk and rates of return.

Porttolio Selectron Model

The process ot selecting a porttolio 1s first explained by Markowiz H. (1952). In his study,
this process 1s thought to be divided 1n to two stages. The first stage starts with observation
and expertence and ends with beliefs about the future performances of available securities.
The second stage starts with the relevant beliefs about future performances and ends with
the choices of porttolio. Markowiz (1952) was concerned with the later stage and considered
the rule that the investor does (or should) consider expected return a desirable thing and
vartance of return an undestrable thing. Hence, this rule implies that the choice of portfolio
15 some function of 1ts expected return (desirable thing) after giving allowance for associated

risks (e undesirable thing).

Based on this first model of Markowiz (1952), Collier et al (2001) & Fedderke & Ziua (1998)
apply it to the problem of capital flight after making some modifications to the first model.
In the sense thar like anv type of capiral flows, capital flight 1s basically, one type of capital
flows that 1s carried out by an economic agent, who is governed by the stated rule, that he
likes to maximize his expected returns out of his portfolio decision after giving allowance for
the associated risks. In this case, this agent 1s diversifying his asset holdings as between
foreien and domestc assets by considering critceally, both foreign & domestic returns as well
as both foreign and domestic risks (Le costs of adjustment for his decision). These two major
factors namely etmn’ and ‘rsk’, which in turn are affected by many variables, are the
ultimate determinants of capital flight or the agents’ decision. As it can easily be seen in the
above reviewed literatures, rate of return is likely to be affected by the endowment of capital
in the economy, the different policy environments, the ratio of tax to GDP, etc. On the
other side, rate of risk is determined by inflation rate, the existence of War, political
mstability, corruption ete. This implies that capital flight 1s also determined by these factors
as well. In general as 1t 1s found out that most of the severely affected Countries are resource

rich and conflict porn arcas. Thus the sample countries in this study are characterized by it.
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lor this study, therefore, a modified version by Collier et al (2001) & Fedderke & Liu (1998)
of portfolio selection model is emploved for three different reasons. This 1s because, firstly
previous empirical works findings show that these responsible variables that better explain
capital tlight from developing countries are those variables that affect either rate of return or
risk factors. Secondly Africa, particularly sub Saharan Africa, 1s a region in which foreign
asset holding is risky due to the existence of war in different parts of the region, political
mstability,  corrupted  governments, high  level of mflation and other forms of
macrocconomic as well as non- macroeconomic instabilities. In addition, in some sub
Saharan African countries, nationalization of private properties both domestic citizens and
those of forcigners was practiced and hence they likely increase the risk ratings of the
mvestor or asset holder. Similarly but in different argument the perceived rate of return on
asset holdings is very less. This is due to non-promising investment climate in the domestic
cconomy in the form of exchange rate, land cte policies. Moreover, to finance different
development projects many international Banks & donor agencies grant huge amount of
forcion fund in the form of new loan, aid, disbursements of other official development
Assistant, (ODA). This availability of foreign fund in corrupted, politically instable or poorly

performing policies countries would increase the motive for practitioners.
Thirdly Capital flight by itself is basically a type of capital flows by an cconomic agent who
attempts to maximize his expected returns considering the related risks in his process of

sclecting his portfolio composition and holdings.

I'hus, using the above-discussed model as well as other approaches, a number of explanatory

variables are identified in economic literatures.
2.3.2. Theoretical Model on Consequences of Capital Flight
| nlike, the magnitude & determinants capital flight, the empirical work on assessing the

possible consequences of capital flight is scarce except a study by Ajayl (1996) for Kenya.

\javi found out a neeative but insignificant relationship between capital flight and growth.
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In many of the capital flight literatures including Pastor (1990), Ajayi (1995), Alam et al
(1995), capital fight from the capital scarce developing countries 1s found to have negative
impact on the therr domestic economy at least in three ways. This includes progressive
redistribution of income, erosion of the domestic tax base and affecting the debt servicing

capacity of countrics.

Given the fact that capital flight is simply motivated through economic incentives caused by
an evaluation of the appropriate risks and returns, it 1s important to address the 1ssue why 1t
is considered as a problem for developing countries. Gordon and Levine (1988) as cited by
Gulati (1987), argue forcefully that there 1s no stable link between capital flight and many of

the policy targets that are sought by governments.

However, the most obvious detrimental consequence of capital outflows according to Gulatt
(1987) is the savings and foreign exchange shortages in developing countries for financing
domestic nvestment; simply put, capital flight reduces the available resources at a developing

country’s disposal.

Gulati (1987) also identified other possible harmful effects of capital flight. These include
capital flight may destabilize interest & exchange rates, decrease national watfare, erode the
domestic tax base and drives up the marginal cost of borrowing because lenders do not
accept such flight as being within reach of the government (and therefore the potential tax
receipts from these foreign asset holdings cannot be seen as collateral to foreign bankers).
Another of the possible detrimental effects, he 1dentified, relates to mcome distribution. In a
sense that continued capital flight by wealthier residents coupled with current account
imbalances necessitates continued external borrowing at increasing levels; some form of
taxation is required for repayment of such borrowing. A liability, which falls on the entire
citizens, but espectally on those unable to escape the effects of inflation or other forms of
raxation. Thus the process of capital flight leads to increased borrowing which, in turn, leads
to an increased tax lability and the resulting taxation leads effectively to a redistribution away
from the general population towards those that are able to purchase foreign assets, in most

cases the wealthy.
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No literature, except Ajavi ((1995), & collier ¢/ a/ (2001) has attempted to demonstrate
ceonometricallv that capital flight indeed has a negative detrimental impact on developing
countrics economy. Collier ¢/ a/ (2001) showed that there 1s a foregone output due to capital
flicht from different regions including SSA. Where as Ajayi (1995) tried to create a link
between capital flight and real GDP per capital growth on Kenya’s data but end up with

neeative but insienificant variable.

In the present study, therefore, attempts are made to investigate the possible effects of
capital flight on the economy in two ways. I'irst the paper analyses the output foregone due
to capital flight and 1ts impact on growth rate of the economy through its impact through

capital mstability.

AR Factors Determining Capital Flight

The literature on capital flight identifies many explanatory variables that reflect the relative
levels of risk & rates of return in allocating assets as between domestic or foreign. As
discussed above a majority of these literatures apply a standard portfolio selection model

while few of them used simply on ad-hoc model.

Using the portfolio model & his own capital flight measurement, Dooley (1986) showed that
capital flight can be explained by differences in risk perceived by residents and nongesidents.
He further argued that domestic inflation tax, financial repression (as measured by the
difference between interest rates paid on short-term assets denominated in U.S. dollars &
time deposits denominated in the subject country’s domestic currency & adjusted for actual
cxchange rate changes), risk premium on external deficit (measuring non residents’
perception of the risk of being “taxed” by the subject country’s government) proxied by the

ratio of fiscal deficit to GDP, debt ro GDP and interest payments to GDP.
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fle argued that capital flight should be evident i circumstances in which residents perceive
risks to mcome derived from domestic claims, but in which non-residents have percerved
relatively smaller risks on credits to the residents of the country studied. The empirical
results of a pooled regression for six countries for the 1976-83 time period support the view
that capital flight 1s related to the relative perceptions of risks that residents and non
residents assoctate with claims on residents of the countries studied. The positive coefficient
for domestic inflation in the estimation results, as interpreted by him, where the authorities
are "taxing' domestic money balances through inflaton, residents prefer to hold a larger
share of their financial assets in a form that is outside the control of the domestic authorities.
The coefficient on the political risk premium indicates the expected negative impact on
capital flight. Thus it appears that the increases in this premium in recent years, and the
associated reluctance of non-resident investors to "recycle” flight capital, have tended to
limit the scale of transactions. Finally, the positive relationship between financial repression
and capital flight suggests that residents acquire foreign assets in cases where the yield on
domestic currency time deposits 15 less than short-term rates in international markets
(adjusted for exchange rates, charges). In some cases this may reflect controls on domestic
interest rates, or it may simply reflect relatively slow adjustment of domestic interest rates to

rapidly claiming economic conditions.

Njavi (1995), after surveyving the literatures, classified the causes of capital flight m to
cconomic and non-cconomic. The former category includes vartables like relative risks (as
proxied by tax & uncertainty on government policies), exchange rate misalignment, financial
sector constraints, fiscal deficits and external incentives and disbursement of new loans to
1.DCs. Whete as the later include corruption of political leaders and extraordinary access to
sovernment funds. He also reviewed the previous literatures and discussed the four debt-
capital flight linkages identified by Boyee (1992). However, using a panel data analysis for ten

SILICs, he found no linkage running in any of the directions.

For Alam et al (1995) the determinants for capital tlight are exchange rate, financial sector
constrains, fiscal deficits, tax rates, political risk & external factors. Using South African data,
l'edderke and Liu (1998) identified different variables that are affecting either the rate of

return or risk assoctated with asset holdings. This mcludes current account deficit or surplus,
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domesric inflation, mrerest rate differential adjusted for exchange rate movements, the ratio
of fax rate and government budget deficit to GDP, GDP growth rate and percentage of
GDP allocation to labor remuneration are to affect the rate of return on domestic asset
holdings. Degree of over /under valuation of exchange rates in PPP  terms, capital
avatlability, the rato of fiscal deficit to GDP, political factors as well as financial
liberalization are expected to affect the risk associated with asset holdings in the domestic
cconomy. He then indicates that capital flows for South Africa show strong sensitivity to risk
factors, and polincal risk factors in particular. They note that both the level of political rights,
as well as the level of political mstability impacts or capital flows. Higher mstability, and
political liberalization in South Africa both served to stimulate capital outflows. Further, to
the extent that the aggregate growth measure contributes to the long determination of capital

(lows, etther to aggravate or to reduce the capital flight problem.

Hermes, Lensink and Murinde, (1998a), (1998b), (2000), (2002), found that the basic
determinants of capital flight to be @ macroeconomic and political instability, rate of return
differenuals, capital inflows, the stock of past capital flights and public policy uncertainty . In
addition they identified uncertainty of government policies proxied by uncertainty owing to
budget defieits, tax payments, government consumption. Inflation, the real interest rate as
measurced by standard deviation of the residuals of a forecasting equation of the variable
determining factors of capital flighe estimated for all LDCs. They also attempted to bring
together the effect of financial liberalizaton on capital fight in African economies using
three proxies — namely interest rate detegulation, reduction in reserve requirement and
change 1n exchange rate policy. Thev expected capital flight to decline with financial
liberalization. Lensink, Hermes & Murinde (1998), investigated the effect of political risk on
capital flight as theiwr variables of interests. I'or cmpiﬂcnl test they, after augmenting the
portfolio model with sub models for the banking sector, the government sector and the
external sector, conducted simulation experiments involving the interest rate deregulation, a
decerease in reserve requirements and a change 1 exchange rate policy. The simulation
results show that capiral flight is reduced by all the three financial liberalization measutes.
The effects, however, are very small considering both the estimation and simulation results,
thev conclude that financial liberalization measures are useful in attempts to reduce capital
flight 1 African cconomics. In another study, Lensink, Hermes & Murinde (1998) also

o
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showed that in most cases political risk variables do have a strategically robust relationship to
capttal thight once domestic and mternational measurement circumstances are added. They

used six political risk variables.”

And Fmally, Hermes and Lensink (2000), have showed that policy uncertainty measured by
the uncertainey of budget deficits, rax paviments, government consumption and the inflation
rate, has a statistcally significant positive impact on capital flight for the later drawn from all
least developed countries that are in Sub-Sahara Africa, Latin America & Asian countries.
This 1s in addiion to other determining vartables of capital flight identified 1 past & the

above discussed capital flight literatures.

In their classic paper, Khan & Ul Haque (1987), developed a theoretical framework based on
standard mtertemporal optimization model for a representative consumer with expropriation
risk. They identified that the higher the risks associated with domestic mvestment & the
lower are the costs of investing abroad & hence the more likely 1s capital flight to occur. In
addition to this, higher and more variable rates of inflation, larger fiscal deficits, and
overvalued currencies would tend to increase capital flight. Using their model, for a
representative country with expropriation risk, they investigated the relationship between

foretgn borrowing and capital flight.

INhan & Ul Haque (1987), conclude their analysis of the relationship between foreign
borrowing & capital flight; as the higher are the risks assoctated with domestic investment
and the lower are the costs of investing abroad, the more likely is capital flight. Nevertheless,
domestic investment may not be affected by expropriation risk if the individual believes that
the sovernment will take over both the domestic assets and foreign liabilities of the firm
should 1t be nationalized ot simply fail on the other hand guarantees against expropriation &
the imposition of exchange controls provided by an international agency may encourage

domestic restdents to repatriate funds held abroad.

A measure of politieal mstabiliey based on the number assassinanons per million of population per year & the number of revolutions per

vear, - dummy variable indicatng the extent of political nghts, a dummy variable representation the: general openness: of political

mestirunons, 1 dummy vanable representing the extent to w hich non-clites are able to access institutional structures for polineal expression

i adumnmy varable for countries that participated wat least one external war during their sample peniod 1960 — 1985.
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lze & Ortiz (1987), in thew analysis, argued that it s asymmetric risk, mnstead of asymmetric
mtormation, which is responsible for capital flight. The debt crisis corresponded to fiscal
crists i which governments were faced with the prospect of not being able to keep servicing
therr debt, as fiscal rigidities prevented a sufficiently rapid adjustment of the budget deficit,
tollowing the occurrence of large external shocks and fast — rising external debt, aggravates
the merdence of capital flight. They concluded that due to fiscal rigidities the government
would be foreed o borrow both i domestic and foreign sources and then this in turn

mcreases the incidence of capital flight.

Regarding the relationship between capital flight and debt, Boyce (1992), confirmed that the
results of an cconometric analysis of Philippine data support the hypothesis that debt-fueled
capital flight and debt-fueled external borrowing — involving circular movements of the same

capital through a financial revolving door.

Collier, Hoeffler and Patdlio, (2001), (2003), modeled capital flight based on the theory of
standard portfolio choice and argued that factors that affect the domestic private rate of
return on capital such as relative endowment of capital to labor, rate of capital taxation,
change in real exchange rate & policy environment as well as factors that determine portfolio
risk that include return on domestic assets relative to foreign asset and riskiness vartable (e.g.
ratio of debt to GDP) are determinants of capital flight. They argued that, in addition to the
determinants they used in their previous study, aid has also the likely role of affecting capital
flight through four distinet routes; these are the corruption route, the volatlity route, the

Dutch disease route, the public investment route and the marginal income route.

Collier et al, (2001, 2003), explain cross-country differences in portfolio choice using
variables that proxy differences in the risk-adjusted rate of return on capital. They set out a
simple framework for portfolio choice based on the rate of return on domestic assets and
their riskiness relative to foreign assets. They then proposed measurable proxies for the
variables used in the theory and tested it on the data set. Other things being equal, the higher
15 the endowment of capital per worker the higher the capital flight. Exchange rate over
valuation, foreign indebtedness, and investor risk all increase the proportion of the portfolio

held abroad. They also analyzed the links berween and capital flight in that whether aid 1s
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scaled up' by private movements in capital. They have integrated this analysis with their

gnificant and substantial effects on

C

previous work and they have found our that aid has si
capiral flight despite the concerns of aid critics, of aid substantially reduces capital flight. As a
consequence, atd 15 substantially 'scaled up' by the mdividual decisions of domestic wealth
holders. In the short term additional aid has substantial effects on the portfolio, being
matched more than dollar-for dollar by individual reductions in capital flight. In the long
term such changes m the portfolio are only maintained if aid itself is maintained for a

substantial pertods.

Ndikumana and Bovee, (1998, 2002), used official foreign exchange rates, rate of growth of
eross domestic opportunities for investment, difference between domestic and foreign
mterest rates and the government budget surplus or deficit as explanatory variables and
applied it on Philippine data. They also identified four linkages or causal relation ships.'
They also used data from 30 sub Saharan African Countries including 24 countries classified
as SILICs", for their analysis of capital flicht. They identified a number of explanatory
variables such as capital flows & stocks, macroeconomic environment'®, fiscal policy (as
proxted by public budget deficit, official development assistance and the ratio of tax to
GDP), msk and returns to mvestment (proxied by percentage change 1 exchange rate,
domestic deposit rate, the difference between lending & deposit rate) and the difference
berween deposit rates of Aftica and that of USA adjusted for exchange rate, financial

development, and governance & political environment as determinant of capital tlight.

Ndikumana & Bovee (2002) using data for 30 SSA countries found out that external
borrowing is the single most important determinant of capital flight in the sense that roughly
80 cents on every dollar that flowed into the region from foreign loans flowed back out as
capital flight in the same year in the 1970-1996 period, suggesting that the phenomenon of
debt fueled capital flight was widespread. Their result also indicate that past capital flight
tends to persist over time, and provide fairly robust, support for the propositions that capital

flicht is negatively related to the growth rate differendal between the African country and its

Hsee under the topie of consequences of capital Hight

SHEIC imphes severely mdebred Tow-mcome counines.

s includes growrh rate of per capita GDP, growth differental Anca& USA, growth differennal berween OCD and USA, change

miLaton, difterental of miLaion between Mrica and US A, the vano of export to GDP
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OFCD trade parmers, the volume of domestic credit to the private sector, and a political

covernance index of volce & accountability.

Pastor (1990) analvzed financial incentives, changing inflation, avatlability of foreign finance,
domestic economic growth, tax policy, labor share of income and IMI' stand by programs as
determinants of capiral flight from Latin American countries. In this study he found out in
his cconometric mvestigation on Latin America countries data that such residents capital out
tflows are caused by poor financial incentives, accelerating inflation, slowing economic
orowth, and the enhanced avatlability of capiral, raising taxes may have also been a factor
through the evidence here 1s weaker. On the other hand rising real wages have no significant
statistical impact on capital flight and there is some historical econometric evidence that
capital control are effective at slowing, the exit of domestic resources. Fially there 1s some
weak evidence that accounting for other factor, IMF programs have no statistically

siontficant impact in staunching flight.

Schineller (1997), argued in his cconometric model of capital flight that, the basic
explanatory factor of capital flight are sever macroeconomic imbalances, which includes
fiscal deficit, overvalued exchange rates, high and /or volatile inflation, ambitious financial
sector liberalization, political instability and domestic unrest as proxied by various variables.:
e then indicates that using regression on cross country economic imbalances and political
cvents to motivate the proposal that capital flight responds to a domestically undiversifiable
risk, which 1s determined by the stance of domestic policy for those countries in his sample,
substantial fiscal and current account deficits, overvalued exchange rates, high and/or
volatile nflation, and ambitious financial sector liberalization most commonly generate
flight. Similarly, macroeconomic adjustment and structural reform seem to entice capital
mflow. And his result confirms the importance of the government's budget surplus as a
potential determinant of capital flicht. In estimating the model with alternative sub-sets of
the postulated determinants, the other proxies of the risk associated with macro economic
imbalance are not sienificant. It appears that taxaton risk, both directly and indirectly

through expectations of further inflation, dominates the regressions.
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The other proxies may not adequately caprure macro economic risk, this highlights the need
to continue considering alternative measures of this risk, all of which are likely affected by

measurement crror.

Iaston (1987) developed a model that can demonstrate a government policy of guaranteeing
private debt can in turn generate more than one outcome. One such outcome replicates the
allocation under perfect contract enforcement; natonal savings are invested domestically and
foreign debt 1s repatd. The tax obligation implied by potential nationalization of private debt,
however, can also lead to another outcome in which national capital flees, and foreign debt
may not be repaid. A move by one borrower that increases the likelihood of default would
mcrease the expected tax obligations of other borrowers. This increases the incentive for
other borrowers to place their own funds abroad, and it increases the likelihood of default
on thetr own loans as well capital flight arises as a form of contagion. He found out that a
move by one borrower that increases the likelihood of his own default increases the
expected tax obligations of other borrowers and this will increases the incentive for other
borrowers to place their own funds abroad and it increases the likelthood of default on their
own loans as well. This raises the occurrence of capital flight as form of contagion. Eaton
(1987) also discussed that imperfect contract enforcement may lead to mmplicit or explicit
government guarantee of foreign debt. This could read to a perception of tax obligation
implied by potental natonalization of private debt and hence encourage further capital
thehr.

\lesina & Tabellin (1989) consider a model mn which different government types with
contlicting distributional goals randomly alternate in office. The uncertainty over future fiscal
polices leads simultancously to capital flight, low domestic investment, and the occurrence of
large external debts. Over borrowing occurs because the current government dose not fully

mternalizes the future costs of saving the debr.

similarly, Vos (1992) argued that the determinants of capital flight, using portfolio choice
model, are real cffecuve exchange rate, domestic inflation, the interest rate differential
between domestic and foreign, debt-overhang/tax risk indicators, debt accumulation and a

target level of asset position by private asset holders. He found out that real effective
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exchange rate, interest rate differential, debt accumulation and a target asset position ate to
be significant with their expected signs while inflation and debt overhang/tax risk indicators

ro be mstgnificant.

Cuddington (1987), analyzed the macrocconomic determinants of capital flight using
cconometric method for Mexico, Argentina, Uruguay, and Venezuela. The result of his
analysis is first; exchange rate overvaluation was an important determinant of Capital flight
m all four countries studied. Second, for Mexico & Venezuela high interest rates in the
United States seem to have exacerbated capital flight. And thirdly, at least in same countries,
notably Mexico, but perhaps Uruguay as well, capital inflows in the form of foreign

borrowing seem to have facilitated or induced capital flight.

Bhactacharya (1998) analyzed in a simple general equilibrium  framework uncertainty
regarding the future level of (domestic) raxes on factor incomes, & trade liberalization in an
cconomy contemplating tartff reforms. This 15 found to affect the overall volume of
domestic investment and capital flight. The results show that an increase in the probability
of a future tax on come from domestic capital will not necessarily lead to more capital
thehe. This s because on the one hand there will be a portfolio shift in the allocation of
domestic savings away from mnvestment i the domestic economy and in favor of foreign
assets this 1s the substtution effect. At the same time, there may be income effect on the
overall volume of domestic savings.  Another result is that a higher probability of tariff
reform will lower the expected rates of return on domestic mvestment but will not
necessarily give rise to more capital flight.

[ sum as it can clearly be seen the discussion above that there are two major pillar variables,
namely rate of return and risk factors on domestic assets holdings that are common in all the
studies. Flowever, the above-mentioned authors have used different proxies and data sets to
represent these two factors. Of all these different proxies, domestic mflation, tax, fiscal
defiett/surplus, capiral availability and political uncertainty are most common variables that
are dealt with by most. This paper will also emplov those proxies identified in the literature

to analyze capital flight from Sub-Saharan Africa.
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CHAPTER III: THE METHOD

3.1 Data Type, Sources and General Methodology

This study used sccondary data that are collected from different sources. These include,
Internavonal Monctary Fund (IMF) and World Bank’s different publications such as
International Financial Statistics, Balance of Payments Year book, Direction of World Trade
Statistics, Global Development Finance, World Development Indicators and Wotld Bank
Arican Database. Given the nature of the problem (i.e., capital flight issues) and objectives
ol the paper, the methods to be employed are both descriptive statistics as well as a rigorous
cconometric analysis. In this study the methodology 1s what is called, as Alemayehu, 1998, p
+ cited Blaug 1992 the Popperian approach that is of: theory — hypothesis — critical
test/cevidence — falsification or corroboration chain. In detail, for addressing the first
objective of the study, different methods of measurement, developed by  different
cconomusts and stitutions, which involve arithmetic computation, is employed as discussed
below. To achieve the other objectives of this study an econometric methods, ie.,
spectfically panel data analysis, has been employed using currently available statistical
sottware  particularly  EVIEWS 5, which 15 superior in testing group unit root and
colntegration tests for panel data set. Finally, appropriate inference 1s made from procedure

of dara analysis to eive a logically deducted conclusion and policy recommendation.

J.2.  Measuring the Magnitude of Capital Flight

Capital flight statistics are not readily available hence they must be constructed. As discussed
in the previous chapter, there are various definitions and methods of measurement
developed by different institutions and/or individuals. In this study three alternatve
methods of measurement are emploved. Ndikumana and Boyee (1998) also made the
necessary adjustments on all the three alternative methods used namely- exchange rate
adjustment, adjustment for trade misinvoicing, correcting for inflation and adjustment for

terest carnings. In this paper the first adjustment, Le. exchange rate adjustment 1s excluded
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since the debr data used for all countries s already denominated in US dollar. In this study

these methods are called an adjusted methods.

3.2.1. The World Bank (1985) or Erbe (1985) Methods of Measurement

Using this approach, which was introduced mn pioneering studies by the Wotld Bank (1985)

and Lirbe (1985), capital flight (KIY) in a given vear / for a country /1s thus computed as:

KF, = ADEBT, + DFI, —(CA, + ARES,) 3.1)

where ADEBT 1s the change i total external debt outstanding, DIT is net direct foreign
mvestment, C-1is the current account deficit, and ARES is net additions to the stock of
toreign reserves. In other words, 1t implies that the sources of funds must be equal to the
uses of these funds, if not it 1s unrecorded capital that flows out or in to the country. Hence

capital flight could either be positive and negative.

The above measure of capital flight can be adjusted to correct its limitations as follows (see

Boyee and Ndikumana 2001):

A.  Adjustment for trade misinvoicing:

Trade misinvoicing 1s estimated by means of trading partner data comparisons, using the
INLEs Direction of Trade Statistics Y earbook 1t 1s assumed that the trade data from industrialized
countries, compared to their developing countries trade counterparts, are relatively accurate
and the discrepancy between these and the data from their African trading partners 1s

interpreted as evidence of misinvoicing.

l'or an individual African country 7 in vear /4 export discrepancies with the industrialized
countries (DXTC) are computed as:

DXIC, = PXIC, —(XIC, *CIF,) (3.6)
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where PXIC s the value of the industrialized countries” imports from the African country as
reported by the mdustrialized trading partners, X/C 1s the African country’s exports to
mdustrialized countries as reported by the African country, and C/17 1s representing the costs

ot freight and mnsurance. A positive sign on DX/C indicates export under invoicing.

Import discrepancies with the industrialized countries (DMIC) are computed as:

DMIC, =MIC, —(PMIC, *CIF)) (3T}
where MIC 1s the African country’s imports from industrialized countries as reported by the
African country, and PMIC is the industrialized countries” exports to the African country as
reported by the industrialized trading partners. A positive sign on DMIC indicates net over

imvolcing of imports; a negative sign indicates net under invoicing.

1o obrain global tortals, they muluply these discrepancies by the mverse of the average shares
ol industrialized countries in the African country’s exports (/CXS) and imports [CMS. They
obtain total trade misinvolcing as the sum of export discrepancies and import discrepancies:

DXIC, . DMIC,
ICXS, ICMS,

MISINV,, = (3.8)

The adjusted measure of capital flight 1s:
ADJKF, = ADEBT, + DFI, —(CA, + ARES, ) + MISINV, (3.9)

B. Correcting for inflation:

Real capital flight (adjusted for trade misinvoicing) 1s calculated as:
RADJKE, = ADJKF, | PPI, (3.10)

where PP s the US producer price index.
C. Adjustment for interest earnings:

Some of the capical that fled African countries was used to finance the acquisition of assets
abroad, including fixed assets such as real estate, and liquid and semi-liquid assets such as

savings deposits and stocks. These assets gain value over time through market appreciation
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or interest earnines: a dollar invested abroad in 1970 is worth more than a dollar today due
to these accumulated carnings.  Imputing mnterest carnings to the entire amount of capital
fhoht provides an estimate of its opportunity cost to the nation, on the assumption that this
capital would have otherwise been available for mvestment. ‘The stock of interest-earnings

adjusted capital theht (S-1D]KF) is computed as follows:

SADJKYF, = SADJKF,, (1+TBILL,)+ ADJKF, 311
where TBILL is the interest rate on short-term US Treasury bills. This estimation method is

called 1n this study the adjusted World Bank method.

3.2.2. Morgan Guaranty (1986) Estimation Method

I'his approach of measuring capital flight is basically a modified version of the above World

Bank (1985) or Lirbe (1985) methods of measurement. This 1s shown as:

MGKF, = ADEBT, + DFI, —(CA, + ARES,)) + BSFA, (3.12)

where MGKFE, s capital flight estimate using Morgan Guaranty’s Method and BSFA, 1s

Banking System’s Foreign Asset for country 7 in vear /.

3.2.3. Cline (1986) Approach

As the above approach, this method also makes minor modification on Morgan Guaranty’s
methods of measurement by excluding some components of Current account balance such
1s income from tourism and border transactions, from the estimation. This is because these
carnings are bevond the control of foreign exchange-control authorities. In addition this
method argues that reinvested investment income should not be considered as capital flight
since this income 1s also bevond the control of the authorities and that if residents do not
repattiate income from capital held abroad, this should not be considered as additional flight

of capital. Henee, capital flight using this approach 1s: -

a3
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CLKF, = ADEBT, + DFI, —(TB, + ARES,) + BSFA, (3.13)

where CLICE, is the capirtal flight estimate using Cline’s approach and TB, is trade balance of

country 1at tme t.

The above adjustments done on the World Bank and Erbe method would also be applicable
1o the other two approaches as they are a modified version of World Bank and Frbe method
and suffer from same limitations. Hence in this study these adjustments are considered and
used in estimating the magnitude of capital flight for the selected fourteen countries. The

results are discussed 1n the next chapter.

3.3, Determinants of Capital Flight

3.3.1. Model Specification

Capital flight, as discussed in the previous chapter, is a type of capital outflow from a
number of countries, with out leaving records on the balance of payments statistics by
private residents, corrupted government officials and non-residents  through different
meanses in view of getting high profit, confidence over their asset acquisition or secured
extra benefit out of their holdings. According to the above economic literatures, capital flight
is determined  both by macrocconomic  and  non-macroeconomic variables that are
mentioned in the previous chapter. Theoretically it can be thought as an act or a response of
A representative investor who attempts to maximize his expected return or utility net of
associated risks in his portfolio sclection. This logically implies that to reverse the flight of
capital from 1.DCs, appropriate  macroeconomic policies should be formulated and
implemented. Imposing restrictions or controls on capital is found out to be not helpful in
reversing flight capital and stopping its occurrence. In this study, therefore, a modified
portfolio selection model, which is due to Fedderke and Liu, (1995) and Collier et al (2001),

will be employved.
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In rerms of Porcfolio allocaton theory, normal capital flows and capital flight are both

fundamentally driven by two classes of determinants; rates of return, (+) and tisk factors, (-).

lixpected return on a portfolio of capital assets, E(R) of a given investor can be defined as: -

FR)=DR. D+ (3.14)
where:-
D& 1 = the return on domestic and foreign capital assets.
D& = the cost of adjustment of domestic and foreign capital asset holdings.

Costs of adjustment are expected to arise due to information and transactions costs

associated with altering the C(_)mposirion of capital asset portfolios.

Country specific risk depends on both domestic and foreign factors. Its present value nature
supgests sensitivity to the investor's attitude for changes in returns, dR, which reflects

available world financial returns.

They assumed that Rerurns on foreign assets, or the opporttunity cost of using funds in the

domestic economy, are €Xogenous factors depending on foreign interest rates and too-health
- . s ok . R

of cconomies abroad. Returns on domestic assets are further distinguished from F by

havine a non-zero probability of "expropriation"”, denoted by 0= =, =1.
& ) ] y d

. ’ : - - s : R
Here, 7, could be nationalization of assets, periods of domestic instability (Le. reducing D
and D" =0 in case of bankruptey), capital controls and the direct or implicit taxes faced by

foreion and domestic investors.

Assuming that there exists at least some countries (developed economies) in which

"expropriation” risk factors are negligible. This implies: -

D =[a(KY - BEKY (1- 7y ), 0< 7 <1
FR=[yp(K) - (K'Y

. P = . B el o= " P e
Where, K'=Domestic capital asset, K'=l'oreign capital asset and «, B, y, and 6>0.
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N R ~ R
‘ ; .. oD OF
In both mstances an upper bound defined by the first order conditions, K = =0,

.(P}K"‘

15 present for returns on domestic and foreign assets, given the decreasing rates of return to
both classes of assers,

2R 2R
oD g
b ) < & ']

ol - f
T on]
F'or adjustment costs, assume that it increases as number of adjustment increases.

T =ad N2
D = a(N7) - b)Y (3.15)

= (K - d(IKY

< (),

) ) D oF*
where, a, b, ¢, and d > 0. Thus positive marginal adjustment costs, | —— > 0,

oK* oK/ =0

are mereasing at an mncreasing rate:
3 ¥ st
oD ok

‘ >0, _> ()
kT kT

The net present value of expected return on a portfolio of capital assets over an infinite time

horizon is stated as follows. The optimization portfolio selection problem of the agents who
attempts to maximize his net present value of the expected return out of his asset holding
and allocation can be stated as

o
)

Maximize N| K Kl | = _[ L(RYe "di (3.16)
Subject to : D =]a (K - BKY] (1- x, ), 0< 7, <1

=y - B

D = a(K) - b’

= (K - d(KY?

— X - < " - P . 4
I'he general solution to the Fuler equation for the K" state variable is given by:

K< = Ae" + A,e™ + K (317)

(OS]
oo
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-

) 3 :
where 7,6, =—| px| p- +4f—-"—1/|, such that r,> p > 0 >r, and the particular
integral: -

o _n e
2/}(1_7rd)

. I - _— , . .
Given the boundness of DY for profit maximizing agents, the holding of domestic capital

- a
assers cannot exceed K% =—.
25
Similatly, the general solution to the Buler equation for the K' state variable is given by:
lin ool o g !
K'(t)=Ae” + 4" +K (3.18)
|
I , 40 )2 . .
Where ry,F = 5P +| o7+ ’i such that r,> p>0>r, and the particular integral
2 ¢
p Y -ep
K'=——.
20

Again given the boundness of F*, for profit —maximizing agents, the holding of domestic

L.

20

L‘:lpimi assets cannot exceed the K’

‘'he model has the advantage of being able to handle both steady state and the dynamics of
adjustment to steady state. The concern here is the mix of the two assets in the portfolio of

agents.
The Mix of Assets in International Equilibrium

I'he ratio of particular integral from equation (3.17) and (3.18), denote,

K ply-cpli-z,) (3.19)

e K sll-r, Jx - a,o]
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where W, s the ratio of the stock of foreign to domestic capital holding after agents adjust

to optmal holdings. This gives the portfolio mix as a function of marginal rate of return,

matginal cost of adjustment and expropriation risk factors.

Civen marginal rare of return (MRR) on domestic and  foreign  asset holdings of

=)l

Ny R
oD )
s f 4 ~ f . . .
= [u' -20K" kl < E Jand — =) — 20K’ an increase in returns on domestic assets

K" oK

at the margins follows from de=0 and df, dz, <0. This implies that increase in domestic

ow, ~dw, ow,
bog Db ) —k

oa OB on,

> 0. Equally

asset holdings relatve to foreign asset holdings, given

plausibly, an mncrease in the marginal rate of return (MRR) on I (dy>0, d&<0) raises the w,

B
_ _ o . . : "
ratio, given _\f‘ < 0. Also given the marginal cost of adjustment (MCA) of D and F
do
, oD’ 2 oF* P , : _
holdings, - =u+2bK" and =c+2dK" an increase in the MCA follows from
! : ,
oK oK !
) ‘ ow, ow, : 2. B il 8 :
daz0 and de =0, Consequently, . < 0,— >0, implying increased mertia in portfolio
Oc O

strucoare.

The implication of the model is that in intertemporal equilibrium the ratio of foreign to
domestic capital assets is a function of expropuiation risk, (EPRISK) net foreign return

(NFR) and net domestic return, (NDR). Mathematically:

W, = f(EPRISK, NFR, NDR) (3.20)

There are a number of factors that are believed to be determining capital flight from capital
scarce economies against the theory of capital mobility which states that capital is expected
to flow from countries with relatively high capital and low rate of return on capital to
cconomies with scarce capital availability but high rates of return. These factors are mainly of
macroeconomic and few of them are of non-macroeconomic. Of these factors, in this study

only the effects of the following variables are ivestigated using cconometric models.

40



Measmrencnts, Detersnanty and Conseguences of Capetal Flieht in 8571 2005

A. The dependent Variable: Capital flight

The dependent variable in this model is capital flight as a proportion of GNP, KIF,/GNDP,.
As noted, there 1s no one agreed upon measure of capital flight in the literature. Hence this
vartable 1s to be estimated using different adjusted alternative measurement methods. These

are World Bank (1985) or Lirbe (1985), Morgan Guaranty (1986) and Cline (1980) methods.

B. The determinants of Capital flight

Determinants of flight capital are those factors that affect either the relative rate of return or
risk of the portfolio choice. These are given as follows assuming that the rate of return on
foreign assets 1s the same for all asset holders. Hence its effect in determining portfolio
allocation 1s assumed to be null (i.e., NFR=0 in equation 3.20), and so relative returns differ
only because of differences in domestic rates of return. The domestic private rate of return
on capital, r, 1s assumed to be determined by: according to Collier et al 2001, the endowment
of capital relative to labour, which is proxied by capital availability in the country; KALTL;
anticipated changes in real exchange rate, O/ 1LER; and the policy environment, POL,
which is proxied by the growth differential between African countries and that of USA;
CGDPPRGR In addition to these four factors in this study the effect of change mn domestic
credit, CDC 1s mvestigated as this factor appears to be significant determinant of private
mvestment in Sub-Saharan African countries (Wi and Wong, 1982). So if 1t affects private
mvestment s Sub Saharan African, then it also altects etther the relative rate of return or risk
on investment. This shows indirectly that domestic investment and capital flight are inversely
related. This implies that the more the investor gets credit domestically from local banks in
local currency, the less would be his intention to send his foreign assets abroad. This could
be due to his interest to back up his local investment using his foreign assets or due to lack
of foreion exchange in local markets for sending 1t abroad without leaving records. The four

factors that determine the productivity of capital for a given capim]/lnbour ratio are: -

N
[
o
—
p—

r=r(KAVIL, OVALER, CGDPPKGR, ¢DC)

Assuming linear relationship mathematically it 1s expressed as: -
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r =0, +0,KAVIL +0,0VALER + 0.C GDPPKGR + 0,CDC (3.22)

On the other hand this portfolio selection 1s determined by the relative risk of investment,
which s determined by the presence of corruption in the domestic economy, the country’s
experience of engaging in war, the presence of political instability etc. However, among
many tactors that determine the relative rate of risk, in this study the variable of interest to
reflect the risk argument is the rate of taxation of capital, as proxied by the ratio of debt to
GDP.This is 5o because the increase in debt to GDP ratio implies that the history of poor
utilization of public resources which reduces rate of growth as a result of poor policy
cnvironment. Morcover, since capital once installed is largely irreversible, owners of capital
will be concerned not just with current rates of taxation but also with expected future tax
liabtlity and hence one of the indicators for this is the debt burden of the country, which
could probably be financed by taxing capital in the economy. Hence the risk factor, » is given
sl -

L= w(DLBT/GDP) (3.23)
NMathematically,
v=y,+y,DEBTGDP (3.24)

C. Estimation Method

Basced on the application of the standard portfolio selection model, which assumes that both
normal capital outflows and capital flights are responsive for relative rates of return and risk
assoctated with asset holdings 1.c. both domestic and foreign assets, the econometric model

for estimation 1s specified as follows. That is: -
KNI, = f(rn) (3:25)

This savs that capital flight is determined by both rates of return and risk factors.

Mathematically,
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KF, =a, +a, [r]+ a, [v] (3.26)

l'urthermore, each rates, Le. risk and return factors are being determined by many other
factors including the one included in the above equations 3.22 and 3.24. Combining and

substituting these groups of determinants gives us the model of this study as follows.

KE = a, +a,(0, + 0, KAVIL +0,0VALER + 0,C GDPPKGR +0,CDC) + a, (y, + ¥, DEBTGDP)

‘I'his further gives us the reduced form of the estimable model or regression equation of this

study for analyzing the determinants of capital fhghe as: -

KF, = 3, + BKAVIL+ B,OVALER + p,C GDPPKGR + ,CDC + B,DEBTGDP +¢, (3.27)

Il Jere all variables in this last estimable model 1s as defined above and to be estimated usin
A
pancl data analysis technique for the selected Sub Saharan African Countries. And the

cocflicients in the reduced model are as defined below.
By=a,+al, vy, B=ab, f=ab., fi=ab;, B,=a0, and f; =0y,

In order to see the full description of all variables used in the study and their expected signs,

table 2 1n section (3.5).
3.4. Consequences of Capital flight

3.4.1. Lost Output due to Capital Flight

In order to investigate the output foregone due to capital flight, as it will not be available for
production of output in the domestic cconomy, the starting point is the traditional
production function with the argument of capital and labor. For econometric estimation
purpose it is assumed that the specific functional form of the production function is the

classic Cobb-Douglas Production Function of the form:-

¥, = ALK B (3.28)
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[sing logarithmic transformation, it has the following linear form.

Il

LnY, =y, +yLnL, +y,LnkK, " (3.29)

Where, Y, is the aggregate output in country /7 at period 7, L, is the unit of labour used n

production and KX, is the actual capital employed in production. If the flight capital had been

used in productive activity of domestic cconomy, the total output would have been,

LnY, =, +a lnl, +a,Lo(K, +KF,) (3.30)

Where, Y, is the potential output that could have been produced with the flight capital, and

wi

N+ KI7is the potential capital without the occurrence of capital ﬂight.

I'he implication of the above argument is that the foregone output due to capital flight can

be determined upon subtracting the predicted value of output using equation 3.28 from 3.29,

due to the existence of capital flight.
And for estimation purpose, the cconometric model of this production function 15
£ s
LnY, = A+ B LnK, + f.LnL, +¢, (3.31)

-

And the variant of equation 3.30 will be oiven as:
L ‘ ‘ s i 20
LnY, =, + Lol +o,Ln(K, + KF,) + ¢, (3.32)

Where K is gross domestic investment in country | in period t, and L is total labour force in

country I m pcriod r 1'cs])ecti\'el)'.

St y . g &R S B - . - -
e varables 1 & K oare replaced by LABOR as woll s GDINY. WBKEGDL MGKEGDT and CLKEFGDI respectively for case of
wlennhicaton.

I this regression, smee the same fabor toree is used there s seale effeet on the proportion of capital to labor, So instead of simulating

the mmpact of the melusion ol ¢ il fhght on outpueat s pre ferred Lo run separate regressions.
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3.4.2. Impact of Capital flight on Growth

l‘or the selected countries in Sub Saharan African regions, the impact of capital thght can be
assessed using the model specified below. The starring point of the analysis is the standard
augmented production functon framework where output is not only a function of the
traditional neo-classical inputs of labour and capital but also of exports (Fosu, 1991)

Vet s K X (3.34)

where Y is real aggregate outpur, L and K are labour and capital iputs, respectively, and X
denotes exports, which is employed to reflect mternational factors mfluence productivity but
not caprured in L. or N. Based upon equation (3.34) the following equation is usually

estimated.

oo =b + b,

o

+ b, + g ru s 12 .o (3.35)

£, -
Sl S et}

where o

i : ; "
0. g g, and are growth rates of output, labour, capital and exports in the 1" country

respectively b, (j = 2,3,4) measures the impact of the respective functional argument; b is the

intercept, u;is the appended stochastic term ; and n denotes the number of countries.

Necording to Fous, (1991), if instability — Capital Instability - influences economic growth,
then the conditional expectation B (u/g,, g, g 1s non - zero and u; will not be
mdependently and identically distributed so that failing to appropriately account for the
mstability may lead to biased or inconsistent estimates of the parameters of equation (3.35).
Under the hypothesis that instability affects growth, a fuller specification of the model may

be written as
g,=b, +byg,+bg,+bg,+b]+vi 1=1,2..n (3.30)

where in this case | is the measure of capital mstability for the 1" country due to the

existence of capital flight and by 1s non -zero, v, 1s new error term, now assured to be

independently and 1dentically distributed.
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\ccording to neo-classical theory, b, and by are non-negative, and b, 1s expected to be
positive in view of the above arguments reoarding the beneficial effect of exports. Moreover,
the hypothesis that Capital Instability 1s deleterious to economic growth via a reduction in
productive efficiency, that is, independently of the level of capital acquisition implies that by

i neoative. Given this, the measure of capital instability, I, 1s defined as: -

!

_ {Z (R, - (K, +KF,)) } 3

" df

gk g

where /{',., is the predicted value of capital or investment using linear, quadratic or
exponential functions for forecasting., K, is the actual level of investment, expressed as
proportion of GDP, for the country 1 n (" period and | df 1s the appropriate degrees of
freedom (ic., dF=T-K, where K is the number of coefficients to be estimated) KF, 1s the
cstimated level of capiral flight using alternative methods and (K1 + K) is potential value of

investment or capital stock, if flight capital was used for domestic economy.

And it can take on 1, I, and 1, that are the prediction standard etrors of estimated trends

hased on the linear, quadratic and exponential specifications respectively. Since the value of
: Lo = = . .
I varics depending on the value of K, due to different forecasting equations, the one which

oives the minimum value for 1 1s used. That 1s:
[ = Min {I,, L, I;}

3.5, Variable Description, Proxies and Expected Signs

Al variables and proxies used in this study are orouped into three different sub classes.
These are those used for estimating the size of capital flight from the sample countries in
Sub-Saharan Africa, those used for the investigation of the behavioral determinants of
capital flight and those variables that are required for the analysis of capital flight effects on
the selected countries” cconomy. These vartables” name, description and their expected signs

are discussed and summarized in the table helow.
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Table 2: Variable description and their expected signs

Variable

Name

Description

L.

MEASURING THE MAGNITUDE OF CAPITAL FLIGHT

NI

lstmates of capital flieht (the study’s dependent vartable) using three

alternative methods for country, 7 in pertod, /.

CDEBT

Change it conntry’s debt outstanding, which consists of public and publicly
cuaranteed long-term debt, private non-guaranteed long-term debt
(whether reported or estimated by the staff of the World Bank), the use

of INF credit, and estimated short-term debt.

Foreion direct investrient that 1s defined as mvestment that 1s made to
acquire a lasting management mterest (usually 10 percent of voting stock)
in an enterprise operating in a country other than that of the investor
(defined according to residency), the investor’s purpose being an
cffective voice in the management of the enterprise. It is the sum of
cquity capital, reinvestment of carnings, other long-term capital, and

short-term capital as shown in the balance of payments.

GAD

Current acconnt balance 15 the sum of the credits less the debits arismg
from international transactions i goods, services, income, and current
transfers. It represents the transactions that add to or subtract from an

cconomy’s stock of foreign financial items.

CRES

Change in the conntry’s ieserves that are the sum of a country’s monetary
authority’s  holdings  of special drawing  rights (SDRs), its reserve
positdon in the IMF, its holdings of foreign exchange, and its holdings

of gold (valued at year-end London prices).

Pl

Producer Price Index in the United States

ADJKI

The adjusted measure of capital flight for trade misinvoicing.

R RE

The interest rate on short-term Us Treasury Bills.

MISINVO

The total trade misinvoicing caleulated as the sum of export and imports

discrepancies. (Source: Direction of World ‘Irade Statistics yearbook,
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[N

RADJKI

The adjusted measure of capital flight for inflation rate.

SADJKI

The stock of interest-carnings adjusted capital flight.

BSIFAS

Banking System Foreign Assets converted by multiplying BSFA in local

currency by the year average official exchange rate.

2. DETERMINANTS OF CAPITAL FLIGHT

2.1 Rates of Return Variables

NAVIL/GDP

Capital avarlability: calculated as net short and long-term capital flows
(Le., the sum of Disbursement of bilateral and multilateral
concessional debt with disbursement of long term and short term loan

including IMIY)

CGDPPKGR

The difference between the country’s growth rate and the growth rate

of the United states (lagged).

OVAL Over/ Under valuation of the exchange rate in terms of PPP, with 1995 as
base year. PPP=(CPI,,,../CPI  *e). Oval is the percentage deviation
of actual exchange rate from PPP. A positive figure indicates under
valuation. (Source: 11S)

CDhC Change in domestic credit to the private sector 1n the year.

2.2, Risk Variables

DEBT/GDP

The ratio of total stock of country’s debls to GDP| which consist of public and
publicly guaranteed long-term debt, private non-guaranteed long-term
debt (whether reported or estimated by the staff of the World Bank), the

use of IMEF credit, and estmated short-term debrt.

3. CONSEQUENCES OF CAPITAL FLIGHT

abp Gross domestic product of country, 11n period t.

GIDINY Gross domestic mvestment in US dollar

LABOR Total labor force inter pooled

FENPORT ixports of goods and services that are the total value of goods and

services exported as well as income and worker remittances recetved.
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o) Annual growth rate of outpurt for country, 7 and period /.

ol Annual growth rate of gross domestic mnvestment for country 7 and

period /.

el Annual growth rate of labor for country 7 and pertod /.
ox Annual growth rate of exports for country 7 and pertod 7
I/ [t is the measure of capital instability for the i country due to the

=123 extstence  of capital  flight  computed  using  linear, quadratic and

exponential functions.

3.6. Estimation procedure

3.6.1. Panel data Analysis

In the present chapter, the basic results of the estimation employing the above discussed
data and methods on the selected 14 Sub Saharan African Countries. The estimartion
procedure used Panel data analysis econometric techniques. Panel, or a longitudinal, data
may be defined as a set of data obtained when a given number of firms, countries or
households are observed over a number of time periods. Whenever avatlable, pancl data sets
for economic rescarch possess several advantages over cross-sectional or time sertes data.

IHasio, 1985 cited in Baltegi (2002) lists several benefits from using panel data.

Iirst, they control for individual heterogeneity. Panel data suggest that individuals, firms,
states of countries are heterogeneous. ‘Time series and cross- section data cannot control for
this heterogeneity, and this may lead to biased result. One of the benefits of pooling time
series and cross section darta is, therefore, the ability to control for individual specific effects,
possibly unobservable, which may be correlated with other included wvariables in the
spectfication of an cconomic relationship. Analysis of cross-section data alone can neither

identify nor control for such individual effects (Hausman and Tylor, 1981).
Sceond, panel data give the researcher more informative data, more variability, less

collincarity among the variables, more degrees of freedom and more efficiency of

cconometric estimates. Time series studies are plagued with multicollinearity. This 1s less
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likely with a panel data since cross-section dimension adds a lot of variability, adding more

mformative dara.

Third, panel data are better able to study the d_\'nﬂ_mics of adjustment. Cross- scctional
distributions that look relatively stable hide a multitude of changes. And fourth, pancl data
are better able to identify and measure effects that are simply not detectable in pute cross-
section or pure series data. Specific o efficiency analysis, panel data have also some benefits

over cross section data in the estimation of stochastic frontier models.

[ence, in this study, it is modeled that data that are collected on fourteen Sub- Saharan
African countries (e units) for the period 1980 to 2003 (ie time). This gives us a pooled
data set having a total of 280 observations. For proper estimation procedure these data are

arranged in panel data matrix structare.

3.6.1.1. Panel data unit root tests

As discussed above, panel data has a number of advantages over ifs counterparts. One of its
major importance is its ability to capture individual country, firm or unit’s heterogeneities
spectfic ro them. Panel data (1.c cross-sectional time series data with 1=1, 2,...,N "countries”
in cach time period and with t = 1. 2. ..., I observation for each country over time) have
both important features that its counterparts have. However, by ignoring or non-existence of
mnovative econometric methodology to address the issue, traditional panel data analysis
adopted 1 previous studies suffers from serious heterogeneity bias problems. Hence, as
pancl dara have time series data properties, especially when N is small and T is very large,

Important features like stationary, cointegration etc become the features of panel data too.

Testing for unit roots in panel data is becoming more common, given both the development
of testing procedures and their incorporation into cconometric software packages. There are
many unit root tests suggested by different auchors including Levin and Lin (1992, 1993),
lm, Desaran and Shin (1995, 1997), Harris and Tzavalis (1999), Maddala and Wu (1999) and
Breitung (2000), and Hadri (2000). In this study Levin, Lin and Chu (1992), Breitung (2000),

Im, pesaran and shin (2003), Fisher-type tests using ADF and pp tests (i.e. Maddala and Wu
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(1999) and Chot (2001), and Hadri (1999). Unit root tests are employed using Eviews 5
software. All excepr Hadri (1999) tests are based on a null hypothesis that individual series in
the panel are jomntly stationary, against alternatives where some or all these are non-

stationary.

Before going direetly into testing unit roots, the basic underling concepts of each of these
rests are discussed as below.
Levin and Lin (1992, 1993) (LLC-test)
Using Harris and Sollis (2003) formulation and notations consider the model:
Vi = l(')i-"‘i,ﬂ—\ + :{r}/+eir (338)
Where v, are v, a given panel data series with its corresponding lag, zis the deterministic
2 . : e -
component that can take on any values™, ¢, is a disturbance term. This LLC-test assumes
that ¢, are 11D(0, o7 )- thus mdividual processes for each 1 are cross-sectionally independent

and there 1s no seral correlaion and ¢ =g for all 1.7

'or LLC tests the null H, = p =0 against H, = p <1. There are various forms of LLC

tests depending on the values of 7, as discussed.

A varant of LI (1992) tests, 1L (1993) developed testing procedures that take care of the
problem of autocorrelation and heteroskedasticity that are apparent in the LL (1992) tests.
Therr considered model was:

" ‘," ¥
Ay, =p v, + ZQ‘.LA_'V”_,‘ +z,7+e, (3.39)

1.=1

!

Where Ay, = v, — v, _, such that the null A, : p =(p—1)=0 against Hljp* <0

" L=l

Tx
Ihese values can he Zero or one,acsimple trend, the fived effectand o misture of fxed effects and heterogonous ome trends.

TAC P, # p o for all 1, then incorrectly imposing this constraint will ensure that the first assumption is not

correct as Cov (e, ¢,) 70, (Harris and Sollis, 2003)
\ 1 /
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Thus the major change to LL (1992) test is that deferent lags are allowed across the 1 cross
cections in the model. The test t-values are asymptotically distributed under the standard

normal distribution,
Breitung (2000) test (UB test)

Breitung (2000) suggests that a test involving only a constant in the model or by allowing no
fived effects unlike 1.1 tests and finds his UB test to be substantally more powerful than the

1. tests. This test is basically an extension of the above LL (1992, 1993) tests.
[m, Pesaran and Shin (1997) test (IPS test)

IS (1997) tests relax the homogeneity (ie. ¢ =0) assumption by estimating (3.38) with o,
free to vary across the 1individual series in the pancl. They also allow different lags for the 1
cross section in the model. Using cquation (3.39) they test their null hypothests,
I, =p =0 against H.p <O0for at least one 1. This implies that the 1PS (1997) tests the
hypothesis that each series in the panel contains a unit root for all i against at least one of the

individual series 1s stationary.

Hence, the IPS test averages the ADF unit root test statistics obtained from (3.39) for each 1.

That 1s:
(=—S, (3.40)

where 7 is the IPS t-bar test statistic, t_is the usual t-statistic from equation (3.39).

52



Veasnrements, Detersinants and Conveguences of Cepebal Flioht i1 5571 2005

Maddala and WU (1999) tests (MU tests)

['sing model in equation (3.39), these tests are also based on the null of non-stationary
against alternative of stationary using a fisher type test that combines the significance levels
for rejecting the null (the p-values) obtained when estimating unit root tests for cach cross

scetion 1separately. That is:

A
p==2)Inp, (3.41)
i=1

When p has a 2 distribution with 2N degrees of freedom. This MW (1999) test 1s found
superior to IPS(1997) by having advantages like easy to compute, no requirement of a

balanced panel or no imposition of the same lag lengths on each 1 etc. ..
Maddals and Wu (1999) and Choi (2001) (MW test)

This test is basically the same and an extension of the above MW (1999) as its name implies,

exeept Chot (2001) proposed a modified p test when N is large. That is:

l .

n”m = zm ')\/Z(—ZIH /?; - 2) (342)

i=l

Where P is as defined above and distributed according to y2 distribution with same degrees

of freedom.
Hadrr (2000) test
As discussed above, unlike the other tests, this test tests panel unit of the null that the time

sertes for each 1 all is stationary around a deterministic trend, against the alternative

hvpothesis of a unit root in the panel data. His model amounts:
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Vi = 2,¥ +T, 8, (3.43)

1" s

Where 7, =r, +u, and u, = [ID(0,0 ). This v is a simple random walk and g is a

/
stationary process. Using the fact that e, = Zuﬁ. + &, equation (3.43) can be rewritten as:
=1

-‘.f[ = :rf;:/ & ()fr (344)
Thus, under Ho the variance of ¢, equals zero. This suggests that v, do not duft, rather it is
stattonary around 7z, in equation (3.44). An LM test can be computed as a test statistic for
this rest, which i1s distributed as standard normal distribution under Ho as T— 20 as followed

by N —» %0 as sequentially.

In the present study all the above-discussed panel unit root tests are discussed & presented
for testing using the new version of Lviews statistical and Econometrics software-namely
I'views 5. Since the last test has advantages over the rest, for the purpose of this study Hadri

(2000) 1s used.
3.6.1.2. Panel data cointegration tests

[n panel data cointegration tests, there are both univariate equation based tests as well as
multivariate equation based tests. However, for the later there are only few tests developed
so far. These include Larsson, Lyhagen and Lothgren (2001) and Groen and Kleibergen,
(2001). Where as mn the first group of cointegration tests, there are many tests that include
those developed by kao (1999) and Pedroni (1995, 1999) where the null hypothesis 1s that
there 1s no cointegration, and Mckoskey and Kao (1998), who developed a residual-based

rest for the converse of the hypothesis above.
Since discussing all the alternative univariate equation based cointegration tests is not the

concern of this study as no make use of them is made, this paper discusses only those tests

that are based on multivariate models.
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Larsson, Lyhagen and Lotheren (2001) tests (LLL tests)

While 1t 1s interesting to know that there are one or more long run relationships in the non-
stationary data, it ts of more interest to discover the nature of these relationships. Larsson et
al. (1998) develop a test based on Johanson’s (1988) multivariate cointegration framewotk.
As Harris and sollis (2003) put, the LLL test uses a multl equation framework to construct a
panel test for comtegration rank in heterogencous panels based on the average of the
indwvidual rank trace statistics developed by Johansen (1995). Given N countries with time
dimension T, and a set of p I(1) variables, the heterogeneous vector error-correction model

1s eiven by:
AYH - I_l,- )"[.r-—l + Z r.iA AY}',J——A + ({-"."f (345)

where Y is a PNT vector of variables and the long run matrix 1s of order PXP. This equation
15 estimated for cach country N, using the maximum likelthood method, and the trace
statistic 15 calculated. The null hypothesis to be tested is that all N countries have the same

number  of comtegrating  vectors (1) among the p variables. In other words,
s 3 ."c'm/'((]—[) = < r, against the alternative hypothesis, H, : l‘al?k(n) = pforalli=1, 2
N.

The panel comtegration test rank trace test statistic, y, is obtained by calculating the average

LI &)

of the N individual trace statistics, 1LR, and then standardizing it as follows:

TR H(r)/ s
~ \/ﬁ[mw { '/”(P)}_ £z, )j (3.46)
N JVar(z,) .

17
FLR

Where 1D (z) 1s the mean and Var (z) 1s the vartance of the asymptotic trace statistic

tabulated in Larsson et al. (2001, Table 1).
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Groen and Kleibergen (2002) Cointegration Test

Groen and Kleibergen (2002) argued that Larsson et al (2001) approach is valid only if the
parameters of the individual model and test statistics are assumed to be determined
independently of cach other, and therefore, it doesn’t use the panel dimension of the data.
FHence, they allow for interdependencies between the different individuals in testing panel

cointegration so as ro enhance the power of the test.

Their approach stacks vector error correction (VIEC) models of the different individuals n
to a joint panel VEC model, and then they conducted cointegration rank tests on all of the
individual VEC models simultancously, based on a common cointegration rank value, within
the joint panel VEC model. In order to construct LR panel cointegration rank test statistics,
they used iterated estimators based on the veneralized methods of moments (GMM)

framework to construct maximum likelihood estimates of the cointegrating vectors.

However, since there 1s no sofrware released that performs a homogeneous panel
cointepration tests, this study is not going to discuss how this test proceeds and what models

arc being used 1 it.
3.6.1.3. Estimating Panel Cointegration Model

Onee it is identified that the variables in a panel data set are co integrated i.c., have long run
relationships, the next step is fo examine the long run determinants of capital flight in these
fourteen sub Saharan African Countries. There are various approaches for estimating a
cointegration vector using panel data. The various estimators available include within-and

between — group fully modified OLS (I'IMOLS) and dynamic OLS (DOLS) estimators.

I'MOLLS is a non-parametric approach that deals with serial correlations, while DOLS 1s a

. s . : ”
parametric approach where lagged first-differenced terms are explicitly estimated.™

see s and Sollis (2003) p 208-209 for further discussion of these approaches.
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As to whether FMOLS or DOLS is preferred, the evidence 1s conflicting. Harris and Sollis
(2003) cited Kao & Chiang (2000) and Pedroni (2000, 2001) that the later approach
undertakes Monte Carlo simulations and find the group means DOLS estimator has
relatively small size distortions. Whereas the Harris and Sollis (2003) approach found that

I'NOLS may be more biased than DOLS.

Breitung (2002) as cited by Harris and Sollis (2003), has developed a two-step procedure that
is based on estimating VECM for multivariate panel regression models. In step 1, the short-
run parameters of the model are allowed to vary across the 1 members of the cross section,
while in step 2, the homogencous long-run parameters (the cointegration vectors) are
estimated from a pooled regression. The advantages of the multivariate approach also extend

to allowing for the number of cointegration vectors that can be separately estimated.

[ence in this study, the usual Engle-Granger two stage Least squares estimation technique is
used as the Breitung (2002) two step procedure multivariate framework is not based on

[Larsson et al (2001) cointegration test.
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CHAPTER IV: ANALYSIS AND EMPIRICAL RESULTS

4.1

4.2

Introduction

In the present Chapter, the estimation results that were the main concern of this
study are presented. As in the objective of the study and previous chapter
discussions, tirst the magnitude of capital flight from the sample fourteen SSA
countries is estimated an l_ then using this capital flight estimates the determinant
factors and consequences of flight capital in these fourteen SSA countries are
mvestipated. Hence in section 4.2 the magnitude or size of capital flight in the period
1980 - 2003 from the selected fourteen SSA countries using three alternative
methods of measurement is presented. And then in section 4.3 different tests (unit
root and co mnregration) results are discussed. Finally, regression results of the basic
models used to address the issue of determinants and consequences of capital flight

is reported and discussed 1n section 4.4

Empirical Results of Capital Flight

+.2.1. Trade Misinvoicing

Most measurements of capital flight do not consider the possible under/over
estimation of their estimates due to trade faking. The impact of trade misinvoicing
could run m both direction, Le. either it underestimates the current account thereby
capital flight estimates or overestimates the current account which in turn resulted in
overestimation of capital flight. These systematic over and under invoicing of
exports or imports or both can be detected through the use of partner — country
trade analvsis as mtroduced by Bagwatt (1964) (cited by Gulati (1987) in P 70). The
conclustion m his study was that underinvoicing of exports seemed to be used as a

mechanism for capital flight while overinvoicing of imports was much less prevalent.
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For the purposes of studving capital flight, the expectation is that exporters
(importers) will systematically underinvoice (overinvoice) and thereby gain foreign
exchange that is outside the control of the central bank or exchange authority. In this
study, a total of fourteen debtor countries for the period 1980-2003 using the
partner- country analysis is cmployed to test for over- and under- invoicing.
'xamining the partner country trade statistics of these fourteen countries generates
the estimates. Here only the industrial countries are used rather than the world
because partner-country analysis relies on accurate reporting by one partner. If both
countries fake trade invoices it becomes impossible to sort out under- and over-

involicing.

By using direction of trade statistics with the industrial countries as a partner and
L . : ; ; 9

adjusting exports and imports for a cost insurance freight (c.if) factor™, it can be

obtained a measure of invoice faking relying on the assumption that the industrial

countrics report accurately. The results are given in Annex 1.

This annex highlights that many countries in the sample show up as underinvoicers
of exports except Niger, half of them are also shown up as underinvoicers of
imports and the rest are overinvoicers. Given these results, the effect on capital flight
is either incremental or negative by such trade invoice faking. In the analysis of these
fourteen Sub Saharan African countries, trade data for 24-year period is used. Annex

2 presents summary of quantitative results, which reflects the net effects of over-and

under voicing.

As it shows, capital flight is affected positively through trade mvoice faking in eleven
of the countries of these 14 countries on aggregate, where as the effect was negative
in three of them from the sample countries. In fact, in each of these three countries
out of total sample countries, for most of the period, it is observed that capital
inflows due to the phenomenon of over- and underinvoicing. In the cases of Benin,
Iithiopia and Nigeria capital inflows occurred, particularly 1n the cases of Benin this

was true in 1980 to 1990 of the 24 years and from 1995 to 1999.

_17I 1" 5 1l . !
Ihe standard adjustment s o use 10" (Gulan (1986)).
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Since the underinvoicing of exports outweighs the over invoicing of imports in most
of the sample, current account deficits are being underestimated. Thus, all three
techniques to measure capital flight discussed above- as they use the current account
balance under estimate the level of capital flight. Therefore, it can be concluded that
on average adjustment for under-and over-invoicing of both exports and imports
increases the estimates of the total amount of capital flights. So in this paper the
adjusted estumates of capital flight is therefore presented in Annex 2, 3 and 4 for the

three alternative measures of capital flight.
4.2.2. Magnitude of Capiral Flight

[n this scction, capital flight estimates are presented based on a common database
and a standard time period and obtained using the definitions and methods discussed
above. This helps to show the range of estimates of capital flight implied by the
alternative definitions used, to make a comparison among the results of these
ditferent methods of measurement and to mvestigate the problem of capital flight in
the recent past by extending the previous studies” sample period. Moreover, the
study atrempts to determine if the different modified definitions adopted by the
World Bank (1985), and lirbe (1985), Morgan Guaranty (1986) and Cline (19806) give

rise to significanty different esumates of capirtal flight.

The results show that, important differences arise when comparison is made between
World Bank (1985) and Morgan Guaranty (1986) methods of capital flight estimates.
But this difference i1s marginal. To investigate their differences more formally,
Antony and Hallett (1992) method is adopted and taking one method capital flight as
dependent and the estimates of capital flight obtained from another methods each at
a time do regression. [t is expected that 1f all these methods are measuring same
capital flight figure the coefficient of the independent variable 1s unity, if not other
wise. Hence, if the coefficient is stagstically different from one, then all these

methods are measuring different estimates or some portion of the overall capital

flight process.
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Table 3 presents the results of the regression analysis conducted to compare these
alternative methods, estimates more formally than describing it informally. Hence, it
is shown that there are significant differences among all measures of estimates. The
test result conducted to sce weather the coefficient of correlation is unity shows that
there 1s information to reject this hypothesis. Hence each estimates of capital flight

may be measuring different portion of the process instead of one process.

Table 3: Regression results of three models taking one measure of capital flight as

dependent variable on the other.

Dependent Variable
Regressors WBKE MGRI CLKF
( QA5E+07 8.8315+07 8000455
(.01 e+H07) (4.02¢+07) (2.42e+07)
WBKIF . : 0.50
= s (0.02)
MGKF 1.395823 = -
(0.0534) : )
CLKF 2 1.390802 7
(0.0534) :
R-squared .69 0.68 0.99
Adjusted R-squared (.68 0.68 .99
Roor MSE G.O01+08 6901408 1.90L+07
*-stanstic 0815 (678.39 524.78
Prob(lsratistic) (.0000) 0.0000 0.0000
T-rest 10 B=1 38784 39717 3.97
Prob(t-statistc) (.0001 0.0001 0.0001

In this study the magnitude of capital flight from fourteen Sub-Saharan African
Countries for the pertod 1980-2003 15 estumated using three alternative methods
together with thetr adjustments for trade faking, interest rate, and inflation in the

sample period. Annex 3, 4 and 5 present the magnitude of capital flight after
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adjusting the estimates using World Bank (1985) or Erbe (1985), Motgan Guaranty

(19806) and Cline (1986) approaches respectively.
A, World Bank (1985) or Erbe (1955) Approach’s Capital flight Estimates

As it 1s presented i Annex 3, 1t 1s shown that capital flight estimate using this
approach atter making the necessary adjustments mentioned above. The total capital
flight from all the fourteen Sub-Saharan African Countries for the petiod 1980-2003
amounted to USD 160.13 billion after adjustments. Of all these fourteen Sub
Saharan Africa countries Nigeria, Lithiopia and Cote d’ Ivoire are the top three
countries that have registered large amount of capital flight. Where as Burundi,
Tanzania and Zimbabwe are the least three countries that have experienced low level

of capital flight. The rest are in the middle.

The largest and lowest amount of capital flight is coming from Nigeria and Burundi
respectively. Using this approach’s estimate, 1t can castly be observed that, the
pattern of capital flight cidence can be assessed for these top and least three
countries respectively. For Nigeria, the capital flight estimate was positive and huge
i berween 1980 to 1994 and also in berween 1998 to 2003. But in between 1995 to
1997 1t was negative reflecting an inflow not outflow. In the period of 1980 to 1990
and recently from 2001 to 2003 the capital flight was positive for Ethiopia data
whereas in 1991 to 1995, 1t was negative. In the case of cote d Ivoire, capital was
flying out of the country in the period 1980 to 1987 significantly c;‘{cept a two-year
interruption mn 1983 and 1984, while it was negative from 1991 to 2003 except in the

year 1995.

l'or the least affected three Sub-Saharan African countries namely Burundi, Tanzania
and Zimbabwe capital flight was negative in the years from 1980 to 1984 and 1989 to
1992, FFor Burundi & Tanzania except in few years ts negative, for the whole sample
period for Zimbabwe, 1t was negative from 1980 to 1983 and 1990 to 2000. Hence,
for the top three countries there was net capital flight aggregately and for the least

three countries the inflow outweighs during the sample pertod.
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5.

9!

Morgan Guaranty (1986) Method’s Capital Flight Estimates

Annex 4 presents the resulting estimates of capital flight using Morgan Guaranty
(1986) approach after making those adjustments discussed above. The total stock of
capital flight for the pertod 1980-2003 1s § 50.13 billion using the approach. Like the
above method from the result it 1s also noted that Nigeria, Ethiopia and Cote d’
Ivoire are the top three Sub Saharan Atfrica countries that scored the largest estimates
of capital flight using the approach after adjusting it. Whereas Burundi, Tanzania and
Zimbabwe have again experienced the lowest capital flight estimates in the same

method after adjustment except for few years.

The resule also shows the patterns of capital flight estimates for these countries. For
most of the countries, capital flight cstimate 1s positive for some periods and
negative tor other years. In Nigeria, Ethiopia and Cote d’ Ivoire capital thight was
positive for the above top three Sub Saharan Africa countries in the period between
1980 — 1990 except one and two year interruptions for the second and third
countries respectively. On the other hand, in the period 1991 to 1994 it was negative
for Ethiopia and Cote d” Ivoire and from 1995 to 1998 capital flight estimate was

negative for Nigeria.

Cline (1956) Approach’s Capital Flight Estimates

The adjusted Cline’s approach estimate 15 presented in Annex 5 for the sample
period and countries. Using this method, as presented the total capital flight
amounted to USD 50.0 billion. This method’s capital flight estimates are large for
the above same three countries and small for Benin, Tanzania and Zimbabwe
respectively. The rest countries in this approach are in the middle & experience

modest size of capital flight.

As expected, capital flight estumates depend on the definition used in estimation.
World Bank and Erbe’s method vield the highest level of capital out flow, where as
Cline’s method vield the lowest estimates. The Morgan Guaranty method gives level

of capital flight, which 1s 1 between the two. There 1s, mn general, very little
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difference between the estimates obrained by using the Morgan Guaranty method

and thosc obtamned using that of World Bank and Frbe.

It can also be noted that, in the years when there were capital flight a significant
portion of borrowed capital financed an outflow of private capital, therefore, not all
the tme-borrowed funds were used to finance current account deficits. Annex 6
presents the resulting sum of capital flight estimates using three methods for the
sclected fourteen countries. In the period 1980-2003 the ratio of this capital flight
estimates to these countries’ change in debt and GDP to show clearly that for several
of the countries, the amount of capital flight was well a significant proportion of the
mcrease i debt and GDP level over the petiod of 1980-2001. More spectfically
except for Benin, Burundi, Sudan, Tanzan and Zimbabwe, capital flight actually
accounts for 5 — 15 % of debt accumulation. And for the same group of countries
the amount of capital flight was exceeded the total of their GDP level in the petiod.

This 1s truc for the capital flight estimate using the first approach.

Given the fact that Nigerta, Fthiopia and Cote d” Ivoire or these Sub Saharan Africa
countries are suffering from both the saving & the foreign exchange constraint, have
higher average debt-GNP ratio, the amount of foreign exchange fleeing every year is
substantial. In fact the same amount of capital could probably have financed the

interest payments of total external debt had it stayed in these countries.

TEST RESULTS

In this srudy different panel unit root tests are used to investigate weather the
variables are stationary or not. This is unlike the traditional panel data analysis
technique where by no attention is given to the Stationarity of the variables involved
or it 15 assumed that the variables i the panel data set are stationary. However there
s a risk of getting spurious results in the traditional approach especially when time
(1) 15 very large and cross-section units (N) is small as the time series data properties

outweigh. Once the variables order of integration is identified and if they happen to
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4.3.1.

4.3.2

be m different order of integration or Integration of order one, 1 (1), it suggests next
that these vartables must be investigated to check if they have long - run relationship
(co-mtegration). Hence in this paper the multvariate framework cointegration test

developed by Larsson et al (1998) 1s emploved.

Panel Unit Root Tests

As it is discussed in the previous chapter, there are many pancl unit root tests. In this
study a total of six unit root tests are employed. These include Levin and Lin (1992,
1993), Breitung (2002), Im, Pesaran and Shin (1997), Maddala and Wu (1999).
Maddala and Wu (1999) and Chot (2001) as well as Hadri (2000) tests. All except
Hadrt (2000) have null hypothesis of unit root against the alternative hypothesis of
no unit root whereas Hadri (2000) test has the reverse. The test results are presented

i Annex 7. From the table 1t can be concluded that all alternative measures of cupital

Slight is an 1(0) vartable and from the deferminant variables except capital availability (

NAVIL ), which is an I ( 1), the remaining four vatiables are an I ( 1) variables.
These variables that are used in the estimation of the production function are both an 1
(0) and T (1) variables. Again taking most of the tests, it 1s clearly seen that, variables
volving in the estimation of the growth model are an 1 (0) variables except the
mstability index which is an 1(1) varable. This is so because they are computed by

ditferencing an 1 (1) variables while they are mn level.

However, all rests have thewr own lmitations. Of all these unit root tests, Hadri
(2000) has been selected as 1t has advantages over the rest by assuming individual
processes for cach cross section are not independent. This implies the test uses the

pancel dimension of the data.

Cointegration Tests in Heterogeneous Panel

As also discussed in the previous chapter Larsson et al (1998) co integration test
based on mdividual countries trace statstics 1s employed to test for the number of

cointegration vectors in cach model. The results of the Larson et al (1998) panel Co
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4.4

mtegration tests for determinant variables, production function and growth model

variables are given in Appendix 8-10).

The tests indicate the existence of five & exactly one cointegrating vectors in the case
of determinant vartables and production function arguments respectively. It is also
noted that there are four and three co mntegrating vectors at 5 percent and 1 percent
significance level respectively for growth model variables. Fven though there exist
more than one cointegrating vectors for determinant and growth models’ variables,
in this study estimation is carried out only for one of the cointegrating vector. This is
because first there are no estimation techniques and software thus developed to
solve this problem except Brictung (2002). Secondly even Brietung (2002) is
assuming homogeneous cointegration vector unlike that of Larsson et al (1998),
which 1s used in this paper. Brietung (2002) criticized the Larsson ef a/ (1998) test by
saying that the test statistics assumes that the cointegration vectors are different
across 1 (Heterogeneous cointegration) whereas his framework assumes that the
colntegration vectors are the same for all cross section units (homogeneous
cointegration). Hence, 1 this study  Brictung’s (2002) two-stage parametric
estimation technique is not applicable. Rather the usual two stage least square
estimation procedure 1s applied where by i the first step the long run model is
estimated and in the second step the ECM model is estimated. The results are

presented in the next section.

Estimation Results of Determinants and Consequences of Capital Flight

In the last scction 1t is observed that there exist cointegration vectots among
variables involved in each of the three variants of these models. This sugeested that
the long - run relationship among these variables. The three alternative methods of
capital flight measurement are used in cach of these three models - namely the
determmant, production function and growth models. Hence, there are nine
regression resulted that would be discussed in the next sections. In section 4.4.1 the
estimation results of the first model Le. determinant model is presented. Then in the

subsequent scection the production function and growth models results will be
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discussed to show the negative consequences of capital flight from capital scarce

developing countries.

4.4.1 Estimation Results of Determinants Model

Conducting vector error correction model (VECM) estimation technique using two
stage least square estimation procedure, the long - run model 1s estimated in the first
step and then the short - run error correction model is estimated in the second step.
The estimation results of both the long and short - run models are presented in table
4 and 5 below. The dependent variables used in regression 1, 2 and 3 are capital

flight estimates using the three methods respectively.

"Table 4 istimartion Results of Determinants of Capital Flight

Regression  Regression  Regression
Regressors 1 2 3
C 9.99 9.99 10
(0.005) (0.003) (0.003)
KAVIL .57 0.33 0.3
(0.03) (0.02) (0.02)
OVAL 0.144 0.06 0.0235
(0.01) (0.01) (0.0056)
DEBTGDP -0.000314 -0.0002 -0.0002
(4.821:-05) (2.79E-05)  (3.13E-05)
CGDPPRGR -0.002 -0.0013 -0.001
(0.00024) (0.0013) (0.0001)
CDC -1.9615-11 -2.75E-11  -2.52E-11
(G.A1E-12) (381E-12) (4.62E-12)
R-squared (.999 0.999 0.999
Adjusted R-squ (0.999 0.999 0.999
Akaike info cru <119 -1.19 -1.19
[ statistic 1507373 412375 3231487
Pr()i)(]"ﬁsrzlristic ().0000 (.0000 0.0000
Durbin-Watsor 1.57 1.92 1.82
Wald Tests 34250408 82550704 6622445

Norte: The figures in parenthesis are standard errors.
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"The table shows that there are only minor differences among the three regression
results. The first column of the table shows that the dependant variable is taken to be
capital flight estimate using the World Bank (1985) or Erbe (1985) approach. The
second and last columns of the table show that the dependent variable is generated
using the Morgan guaranty  (1986) approach and Cline (1986) method respectively.
"This could be due to the similarity of the three methods of measurement in the sense

that one being the adjusted or modified version of the other.

However, of all determinant variables the ratio of debt to GDP is found out to be
insignificant by having the unexpected sign. The rest four determinant variables are
significant both i having expected signs and statistical significance. It can also be
noted from the table that among the determinant variables the availability of foreign
capital that proxies the endowment of capital in these developing countries economy
and overvaluation of the domestic exchange rate over and above the actual exchange
rate affect the capital flight positvely, which imply that the larger the availability of
new loan disbursements from different sources denominated in foreign currency, the
higher will be the incidence of capital flight and similatly when there is an
overvaluation of the domestic exchange rate due to different reasons or when there
15 a perception by asset holders of overvaluation, capital flight 1s likely to increase

and the problem 1s aggravated further.

On the other hand unlike the above discussed two factors, change in domestic credit
and the per capital GDP growth rates differential have a negative effect on the level

ot tlight capiral.

This implies that when there 1s a change in domestic credit available to the residents,
which 15 denominated in local currency as well as when there is a large discrepancy or
differences between the per capita GDP growth rates of African countries and that

of the ‘heaven’ country or USA, the level of capital flight would decrease.

The dependent vartables used 1n regression 1, 2 and 3 are the change in capital flight

estimates using the three methods respectively in the next table.
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Table 5: The Frror Correction Model Results of Capital

flight Determinants.

Regression Regression Regression

Regressors 1 2 3
D(KAVIL) 0.14 0.165 0.189
(0.09) (0.07) (0.07)
D(OVAL) 0.02 0.0306 0.028
(0.13) (0.10) (0.098)
DDEBTGDP) (0.0001 0.0001 7.15F-05
(0.0002)  (0.0002) (0.0002)

D(CGDPPKGR)  891E-05  -0.0005  -0.0006
(0.0006)  (0.0004)  (0.0004)

D(CDC) 144B-11 -2.78E-11 -2.83E-11
(8.291-12) (6.115-12)  (6.00E-12)
RESID(-1) -().37 -0.65 -0.66
(0.046) (0.056) (0.056)
R-squared (.22 (.38 0.39
Adjusted R-squared 0.17 (.34 0.35
Akaike info criterion -2.34 -2.94 -2.98
I--statistic 72.9% 89.37 108.26
Prob(H-statistic) 0.0000 0.0000 0.0000
Durbin-Watson stat 1.38 1.95 1.96
\Wald Tests 215.55 399.56 334.023

Noter The figures m parenthesis are standard crrors.

Table 5 shows the three regression results of the short run - error correction models.
like mn the long run analysis, also there are only marginal differences among the
estimation results of the three models. In regression 1 shown in the first column, of
the above five determinant variables only overvaluation of domestic exchange rate
and the rato of debt to GDP are msignificant statistically, where as the rest are
sienificant short run determinants of capital flight both i having expected signs and
statistical sienificance. One important result here 1s that unlike the result obtained in
the long run analysis, the ratio of debt ro GDP, though, is not statistically significant
it has the expected sign. Hence in the short run the level of capital flight is likely to

be affected positively as this ratio increases. This could cither affect the perception of
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residents or asset holders towards higher futute taxation or by showing them the
non-conduciveness of the domestic policy environment in these Sub-Saharan
African countrics. In the results of regression 2 and 3 that take capital flight
estimates using Morgan guaranty's and Cline's approach, in addition to the above
significant variables in regression 1, overvaluation of domestic exchange rate is found
out to he statistically significant and has the expected sign. Hence, 1t can be
concluded that except the ratio of debt to GDP, all the rest four determinant
cariables discussed above determine the level of capital flight both in the short - and

long - run m the sclected fourteen SSA countries for the sample period.

One important finding 1s that, in these three regressions the speed of adjustments to
words the long - run equilibrium state are 37, 65 and 006 percent respectively. Hence
the speed of adjustment 1s faster in the case of the second and third methods of

capital flight measurement.
4.42 CONSEQUENCES OF CAPITAL FLIGHT

In this study two attempts are made to quantify the effect or consequences of capital
flight on the sclected SSA countries economy. One is to quantify how much worth
of output is forgone from these sample countries during the sample period, where as

the other is to create the link between capital flight and growth through causation of

capital instability. In the following sections these two aspects and analysis results are

presen ted and discussed.

A. LOST OUTPUT ANALYSIS

As it 1s reported in section 4.3.2, there is one cointegrating vector among the
variables involved in the estimation of the Cobb - Douglas production function. And
the estimation results of the base regression, which is estimated without considering
capital flight to represent the actual level of production and make comparisons with

the estimate of output considering the flight capital that otherwise would be used in
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the production process of the domestic cconomy. The regression results

table 6 and 7, where the later shows the short run - error correction model.

are given in

Table 6: ECM for Production Function With and Without Capital Flight

Base Regression Regression  Regression
Regressors Regression 1 2 3
DLNGDINVeurr) 0.08 - -
(0.01) s )
D(LNLABOR) [.84 2.05 2.06 2.02
(0.20) (0.213) (0.21) (0.21)
DOINWBKEFGIDI - 0.042 - -
- (0.009) - .
DINMGKEGDI - 0.04 =
- (0.007) -
DLNCLIFGDT - . - 4.60E-02
, - - 0.01
RESID(-1) -(0.25 -(.213 -0.23 -0.24
(0.034) (0.034) (0.035) (0.035)
R-squared 0.48 0.41 0.41 0.42
Adjusted R-squared 0.45 0.37 0.38 0.39
Akaike info criterion -2.999 2.80 -2.86 -2.88
|-statistic 16.09 11.67 12.03 12.47
Prob(l-statstic) 0.0000 0.0000 (0.0000 (0.0000
Durbin-Watson stat [.68 1.7 1.69 1.09
Wald Test | 88.58 15392 160.27 169.50

Naote: The figures i parenthesis are standard errors.

In both the long as well as short - run models results it is found out that all the

arouments ic. labor and capital (as measured by the above discussed three

alternatives) are statistically significant and have expected signs. Employing equation

3.33 in Chapter 11, the estimation results are presented in the following table.
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Table 7 Production Function With and Without Capital Flight

Base Regression Regression Regression
Regressors Regression 1 2 3
G 92 7.57 7.98 7.30
(0.51) (0.62) (0.55) (0.58)
LNGDINVeurr 0.13 - - -
(0.014) . - s
LNLABOR (.75 ().83 0.8 0.81
(0.031) (0.034) (0.03) (0.032)
LNWBKEFGDI - 0.08 - -
. (0.014) - -
ENMGKEGDI = - 0.09 .
: (0.013) 5
LNCLINFGIDI - - 1.10E-01
- - (0.014)
Sum of Predicred Value 1LO6GIGTEA12 2.80767EA+12 2.049E+12 244117E+12
Lost Output - 8.45997E+11 8.732E+10 4.79493E+11
R-squared 0.988 0.986 0.987 0.987
Adjusted R-squared 0.987 0.984 0.986 0.986
Akaike info eritesion -1.84 -1.69 -1.73 -1.75
[-statstic [O14.83 1315.25 1442.5 1480.07
Prob(l-staustic) 0.0000 0.0000 0.0000 0.0000
Durbin-Watson stat 0.45 0.43 0.48 0.48
\Wald Tests L083.16 1568.56 1584.69 1271.00

Naote: The houres m parenthesis are standard errors.

The last row 1n this table represents that, the output that is lost due to inavailability
of flight capital 1 the production process of the domestic economy. It is cleatly
presented that USD 846.0, 87.3 and 479.5 billion amount of total output in the
sample period 1s forgone duce to capital tlight estimated using the World Bank (1985)

or Erbe (1985), Morgan Guaranty (1986) and Cline (1987) approaches respectively.

B. IMPACT ON GROWTH

[n this scction one of the most important result of the study is presented. In table 8

and 9 regression results based on equation 3.36 is presented. Table 8 presents the
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estimation results of the long - run model whereas table 9 represents the results of

the BCN model. The dependent variable is the annual rate of GDP growth.

Table 8: Capital Flight Impact on Growth

Regression  Regression  Regression
Regressors il 2 3
C (.02 0.02 0.02
(0.011) (0.011) 0.011)
Gk 0.09 0.094 0.09
(0.011) (0.011) (0.011)
GL -0.01 -0.01 -0.01
(0.01) (0.01) (0.01)
GX 0.043 0.042 0.042
(0.008) (0.008) (0.008)
I 881 E-11 z -
(3ASE-11) " -
[ -8.741-11 -
(3.37L-11) -
I5 -6.631E-11
(2.61E-11)
R-squared 0.968 0.969 0.969
Adjusted Resquared 0.966 0.967 0.967
Akaike info eriterton 119 -1.19 -1.19
[-statistic 524.67 525.24 524.78
Prob(l'-statistic) (.0000 0.0000 0.0000
Durbin-Watson stat 1.32 1.31 1.31
Wald Test 7833.7: 7819.11 7697.1

Note: The hgures i parenthesis are standard errors.,

In both tables except the growth rate of labor, all the rest regressors involved in both
long and short - run models are found out to be statistically significant with expected
stgn. Taking the level of output as dependent variable, for this study the vatiable of
mterest 15 the nstability index computed using equation 3.37 based on the capital
flight estimates obtamed using the alternative methods. And as 1t 1s shown in the
tables, capital mstability due to capital flight can affect economic growth negatively

both 1 the long as well as 0 the short run.
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Table 9 Error Correction model of Capital Flight Impact on Growth

Regression Regression Regression
Regressors 1 2 3
D{GK) 0.07 (.07 0.07
(0.011) (0.011) (0.011)
D(GL) -0.005 -0.005 -0.005
(0.01) (0.01) (0.01)
D(GX) 0.006 0.06 0.06
(0.008) (0.008) (0.008)
D) -7.03E-11 - -
(1L.YGE-11) . -
[D(I2) - ST A40E-11 -
(1.95E-11) -
D(15) - - -3.56E-11
- - (1.80E-11)
RESIHD(-1) -0.97 -0.97 -0.97
(0.032) (0.032) (0.032)
R-squarced 0.99 0.99 0.99
Adjusted R-squared .99 0.99 0.99
Alkatke info criterion -2.43 -2.43 -2.42
F-statiste 1807.82 1806.99 1785.12
Prob(l-staustic) (1,000 0.0000 0.0000
Durbm-Watson stat 1.77 1.76 1.77
Wald Test 30075 30100 29623

Notes The higures m parenthesis are standard errors

Morcover, there 1s also high speed of adjustment equal to 97 percent towards the

long run or cquilibrium state as 1t is shown in the last row of the above table.

The growth rate of labor 1s statstically insignificant and has opposite sign of the
expectation probably because in this study the total pooled labor force from all
sectors of the ecconomy as given in world development indicators (WDI, (2004)) 1s
used. This implies that since there 1s high unemployment problem in the sample SSA
countries, the marginal contribution of labor in these economies might be minimal

OF negarve.
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CHAPTER V: CONCLUSION AND POLICY IMPLICATION

5.1. Conclusion

In the last few decades, the African debt crists has brought many problems to the region.
They are farced to generate large trade surpluses while facing restricted world markets, as
well as ro curtail imports. In addition, but to the opposite their domestic capital has been
placed out of the region by different agents. Hence, the overall effect on the regions

cconomy was devastating as it is a capital scarce region.

In this paper, attempts are made to examine the key issues in the literatures of capital flight,
mcluding the main measurement methods of its magnitude and a discussion of its
determinants as well as consequences on the domestic economy. For fourteen sub- Saharan
African countries during 1980-2003, the magnitude of capital flight, using three alternative
methods, estimates are constructed. ‘Taking these estimates as dependant variable, the
possible factors responsible for capital flight are analyzed by applying a portfolio selection
model developed by Markowiz (1952) & modified for the application of the study’s problem.
It 15 further investigated to show that capital flight has a negative impact on these 14

countries economy through the assessment of lost output and its link with capital instability.

The tindings of rhis study suggest that the magnitude of capital flight for the selected sub-
Saharan African counties are high and sull a serious issue in recent years too. Nigeria,
Ithiopia and Cote 1D” Ivoire are found out to be the top three highly affected countries in
the sample. This finding 1s same as the results of Boyce & Ndikumana (2001). On the
contrary the least three countries are being Burundi, Tanzania and Zimbabwe; where as the

remaining countries are in between.

Ilconometric analysis in this paper shows that, except the ratio of debt to GDP, all the rest
determinant variables namely foreign capital availability, overvaluation of exchange rate
growth differential and change in domestic credit are found out to be a significant

determinants of capital flight in the long- run, where as of these four significant variables,
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except overvaluation of exchange rate, the rest are also significant determinants in the short-

run too.

[t is also scen that capital flight has indeed a negative impact on the developing countries
cconomy. This is first by loosing out put which could have been produced in these countries
had the flight capital stayed or reversed back home. It is quantified that between UsD 87.3-
846.0 billion of out put is forgone aggregately from 14 countries during 1980-2001. On the
other hand, due to its link with capital instability, capital flight has a ncgative effect on

orowth of these countries economy.

5.2. Policy implication

The issue of capital flight s a very controversial one on the one hand it is viewed as
something which is determinant to economic development of a developing country; on the

other hand it is considered as a relational cconomic response to higher return abroad.

At the policy level one thing that should be noted is that capital flight is a rational response
of economic agents for a serious break down of domestic policies. So policies should be

based on how the policy markers define capiral tlight.

Hence policy makers have to recognize the need for macroeconomic stability in order to
stem continued capital flight and induce its reversal. As discussed, the causes of this
instability may be wrong or non- implementable cconomic polices etc. Whatever the exact
reasons, when a country experiences macroeconomic instability this may cause budget
deficits  increment, current account deficits  increment, occurrence of exchange rate

overvaluanon, increment in inflation rate erc. ..
In all these cases, macroeconomic instability leads to (indirectly) increasing taxes and tax- like

distortions. This lowers returns and increase risk and uncertainty of domestic investment or

asset and increases incentive for capital flight.
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\s 1t 1s found our after applying the standard portfolio section model, which has return and
risk arouments, that the significant causes of capital flight are discussed above. Hence policy

makers have to consider the policies regarding these variables.
Foreign capital Utilization

As shown in this paper, the availability of forcign capital which is proxied by the newly
disbursed loans & Aids, is one of important determinant for flight capital by giving incentive
to the practitoners in these Sub-Saharan African countries. Hence there must be appropriate
policy or policy mix that allow the effective utilization of these available resources. The
, : o .
donors/creditors and debtor countries” governments can work together & with the help of

close follow-up on what has been done with the money.
Lxchange rate policy

The second causes for capital flight is the overvaluation of domestic exchange rate. The
policy makers i the central Banks of these fourteen countries must design a policy that
controls the over/under valuation of exchange rate from that of the actual exchange rate as
it helps to avoid the perception of asset holders that there is going to be higher taxation or

tax like distortions on their investment or asset holdmgs.

Rate of Growth differential

The third variant of capital flight determinant is the difference between the per capital GDP
orowth rate of African countries and that of USA. Lven though, it might be very difficult to
recommend a single policy package that can speed up the African countries economy, from
the results of this srudy it is implied that narrowing the gap between the growth rates of the

developing & developed nations is inevitable through a mix of different policies.
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Change in domestic credit

Iinally, the important result that equally determines capital flight from sub- Saharan African
countries is the availability of credit denominated in local currency. This factor is found out
to reduce the capiral flight probably due to non-availability of foreign currency to convert it
or sertous follow-up by the lending commercial Banks disbursement- after disbursement or
due to the decision of foreign asset holders to invest their foreign capital instead of placing it
abroad as a safcouard not to loss their investments made out of domestic credit. Hence, the
credit policy of these sub- Saharan African countries must be designed in such a way that the

ranted loans are used effectively for the mtended purpose as well as not diverted 1n to the

(
o

unintended purpose through conversion of the loan from parallel markets and placed in

foreign Banks.
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Annex 6

The ratio of Total Capital Flight to Total GDP and DEBT for the period of 1980-2001.

Total Capital Flight Using Total Total Ratio of Ratio of Ratio of Ratio of Ratio of Ratio of

Country Approach 1 Approach 2 Approach 3 GDP DEBT |KF1to GDP|KF2 to GDP|KF3 to GDP KF1 to DEBT|KF2 to DEBT|KF3 to DEBT
Benin 1217511521| 335350.6382] 23627818.43] 41209282500 2933351+ 12 3.03 0.00 0.06 0.04 0.00 0.00)
Burundi 1.26538E+11| -575733328| 11086864.63| 21494327077 1.915311+12 -588.71 -2.68 0.03 -0.61 -0.03 0.00
Cote d Ivoire | 2.05931E+12] 6625777912 6793699437] 2369131+ 1] 5.623881+ 13 869.31 2.80 2.87 5.68 0.02 0.02
= thiopta 2 17875E+12] 7120525675 7201073880] 1.232131i+11] 1469521+ 13 1768.28 5.78 5.84 14.83 0.05 0.05)
Gabon 5.35398E+11] 1477092386 14624229106] 97787049104 7.583661 1+ 12 547.51 1.51 1.50 7.06 0.02 0.02
INenva 857775111 2607640480 2680799832] 1755050+ 11} 131974415 488.75 1.49 1.53 6.50 (.02 0.02)
N alt 526174E+11] 1627804437 1675791735 50757202384 5422031+ 12 1036.65 3.21 3.30 9.70 0.03 0.03
Niger 330202E+11| 1018494833 1038800295| 41168920674 3045350+ 12 801.68 247 2.57 10.84 (.03 0.03
Nigeria §.56192E+12] 26728168569 26691620378 547027114 1] 54191615+ 13 1565.17 4.39 4.88 15.80 0.05 0.05
Ravanda 1 7429E+11| 532401827.5] 350507040.1] 40292864942 1.706891:+12 432.50 1.32 1.37 10.21 0.03 0.03
Senegal 0.02359E+11 2855670020 2936174749] 934163411066{ 7523121+ 12 965.95 3.06 314 11.99 0.04 0.04
Sudan 24087113.7| 9117326.821| 106704793.8| 1. 423981:+11) 2151091+ 13 0.02 0.01 0.07 0.00 0.00) 0.00
Tanzania 32988068318 -93799632.2) 30636809.39) 1.163211:+11] 14164214413 -28.36 -0.08 0.03 -0.23 0.00 0.00
Zimbabwe 6766242992 -20790907.9 38791068.68| 1.413211i+11] 7302511412 -4.79 -0.01 0.03 -0.09 0.00 0.00




Annex 7

Panel Unit Root Test Results

In Levels First Difference
Variable Name LLCBRT{IPSMW/PPT/HADR|LLC BRT|IPSMW|PPTHADR
CAPITAL FLIGHT
WBKI/GDPI o) | 10) [T 1) [10) | 10) 10) | 10) [TO]10) [ 10) | 101)
MGKF/GDPI 10) | 10) [TO[ 1) | 1) | KO 10) | 1) {1O)| 1) | 1©O) | 1)
CLKF/GDP1 o) | 10) [T 1O [ 1O | 1) | 10 10) {10) [ 10) | 10) | KD
RADWBKE 1) | 1O) |10 IO) | 10) | 10 10y [ 10) (1] 10) | 1) | 1(D)
RADJMGKF o) |10 [1O)]10) [ 1©) | 1O |10 10) [1O) [ 1) | IO) | (M)
RADJCLKIF 10) [ 10) [10] 1O |10 | 1O 1IN | 10) |10 | 1O) [ 1(0) | 1(0)
DETERMINANTS
K AVIL T0) | 10) [y 10y [ 1) | 1)
CGDPPKGR IO ROIRONIR)
OVAL - - | - O] - I(1)
DERT/GDP (| [y |1 | 1
CDC 1 [ 1) [ [ 1) | I
PRODUCTION FUNCTION
GDP i |1 ol [ |y |1 | I I | 1) | I
GDINVeurr o) | 10y [ty o [10) [ 1) | 1) | 10) 10y [ 10) | 10) | 10O)
ILABOR RO O RO ROR LY TOIRIORIRE
LENPORT o 1 (oo ] 1w (| I | Id) IOIRORERIO
WBKIF+GDI o) | 10) 1O 10 [10) | 10) | 10) | 1O) 10 10) [ 10) | 1(0)
AMGREF+GDI TORRIOBROIRIY] 1(0) L{0) I(1) | LO) 10y | 10y | I(O) 1(0)
CLIKF+GDI 10 | 1o PO 10|10 | 10 | L0 | 1O |1O) 10) | 1O0) | 1O
LNGDP OREOIEDIECRLORIRI;
| NGDINVCURR ) | 1O) O] 1) | 1) | T
I NLABOR TN ECIECIECIRIONIRI,
LNWBKEGDI 1) | 1oy [1oy| 1) | 10) | K1)
| NAMGKEGDI [ | o) [1oy| o) [ 1) | 1)
I NCLKFGDI I | o) (1O [ 1) [ 1o | 1)
GROWTH FUNCTION
00 oy | 1) 1Oy 1) [ 1) | 1©)
e 1) | 1o [yl 1o ] 1) | 10
o oy | 10) 1o [ 1) |10 | 10)
ox Ty | 1) [Ty 10y [ 1) | 10)
E3iS OIECIECIEDI KO IRC)
Ninll 10y [ 1Oy [Ty | 1oy | 1) | 1)
B 1Kin32 1Oy [y [roy] 1oy | oy | 1)
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Annex 8a

Larsson et al (2001) Likelihood based cointegration tests in

heterogeneous panels for Growth model

Country-by-country tests

LRiy (H(r) /H(3))

Country Lag(ki)| =0 p=1| =2 | t=3 | =4 | Rank(ri)
Benim 127.32 |61.28] 29.62 |11.47] 1.34
Burundy 120,54 [57.38] 294 |9.56 014
Cote d Ivoire 86.19 4572|2399 | 94 | 1.9
[thiopia 96,94 [47.98] 29.47 | 12.9 | 3.93
Ciabon 11273 70,011 35.84 [10.43] 1.92
KNenya 111.61 |34.34] 20,53 | 7.42 1 0.99
Nalt 10849 |65.71| 37.2 |14.49] 3.37
Niger 128.08 [57.42] 2558 | 8.03 | 0.74
Nigeria 104.67 [39.32] 18.67 | 6.09 | 1.79
Rwanda 102.06 50721 27 19.29|3.14
Scenegal 148.51 78 | 33.57 | 6.84 | 1.39
Sudan 8098 |50.69| 21.9 | 557222
anzanta 109.83 |63.38| 31.01 | 8.03 | 3.27
Zimbabwe 14939 6039 21.53 | 477 | 0.54
[£(zk) 1137 |6.086|14.555(27.73|44.39
Var(Zk) 2212 |10.54| 2473 |45.26(71.28
Pancl Tests r=0 =1 =2 | =3 | r=4
v (H(n)/H(3)) 283.9988|57.39| 9. 7565| -10.5| -18.8
Ave(lr) 114.0243 |55.88|27.5228.878|1.906

Ave( 1) is the average of the trace statistics for the individual countries.

[2(7k) is the mean of the :1:;}'111]1r()lic trace statistic obrained from L

arsson (1998).

Var(ZK) 1s the varance of the asymptotc trace stafistic obtained from Larsson (1998).

[={i V3

The statistic is normally distributed, and so the critical values are 1.645 (at 5%

and 2.326 (at 1%).
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Annex 8b

Notes:

Larsson et al (2001) Likelihood based cointegration tests in

heterogeneous panels for Growth model

Country-by-country tests

LRiy (H(r)/H(3))
Country Lag(ki)| =0 =1 | =2 | r=3 | r=4 | Rank(ri)
Benin 146.76 | 66.9 | 34.23 {12.55] 2.47
Burundi 110.35 |56.75| 31.29 | 8.95 | 1.22
Cote d Tvolre 0049 147.79| 27.24 {12.67] 2.13
I thiopta 8231 |41.212091 773|173
Cabon 99,72 |48.64| 21.47 | 853 [ 1.92
Nenva 106.91 |31.81] 18.79 | 7.86 | 0.07
Mal 99.18 65.73| 37.18 |19.66| 7.60
Niger 12979 |56.12| 25.54 | 7.71 [ 0.6
Nigerta 105.08 |39.27] 18.67 | 6.13 | 1.81
Rwanda 101 49641 2534 [ 818 | 2.11
Scnegal 128.78 [70.781 30.97 113.33] 1.79
Sudan 9245 | 4682552 ]|7.82] 2.6
[ anzania 10633 [48.86] 17.53 | 7.17 [ 0.29
Zimbabwe 12831 [47.88] 25.45 | 8.65 | 1.05
[(2k) 1137 |6.086|14.555(27.73|44.39
\ar(Zk) 2212 |10.54| 24.73 |45.26]71.28
Pancl Tests =0 =1 | r=2 | =3 | =4
by (1 I(r)/ H(3)) 271.6212| 52.11| 8.4033| -9.98| -18.8
\wvg (1) 109.1043 | 51.3 |25.724|9.781|2.004

Avg(Tr) 15 the average of the trace statistics for the individual countries.

Var(Zk) is the vartnce of the asymj

The statstic is normally distributed, and so the critical values are 1.643 (

(2K 15 the mean of the asvmptotic trace statistic obtained rom Larsson (1998).

stotic frace statistic obrained from Larsson (1998).

at 5%) and 2.326 (at 1%).

Xiil



Annex 8¢

Larsson et al (2001) Likelihood based cointegration tests in
heterogeneous pancls for Growth model

Country-by-country tests
LRiy (H(r)/H(3))

Country Lag(ki){ r=0 =1 | r=2 | =3 | =4 | Rank(zi)
Benin 146.76] 66.29] 33.55[12.52f 2.33
Burundi 118.91] 58.63] 28.48[13.97| 1.30
Cote d Ivoire 104.17| 63.54] 34.35[16.02] 1.35
[ithiopia 90.55| 48.75] 25.21} 9.34] 1.75
CGabon 144.25] 56.67| 25.55[10.04] 1.89
~enva 106.91] 32.85] 19.60[ 8.53] 1.14
Mali 98,90 56.28]  30.34{11.62] 3.05
Niger 180,82 89.20 42.41| 8731 1.19
Nigeria 153.200 51.65| 22.20] 8.56] 2.64
Rwanda 108.890 56.57| 26.86] 8.98 2.89
Senegal 124.45) 63.46| 25.29/10.09] 2.29
Sudan 03.04] 47.03] 25.59] 7.86] 2.67
| anzania 105.54] 4930 17.55{7.217] 0.16
Zimbabwe 128.04| 48.03| 2541 8.61] 1.13
Ii(zk) 1137 |6.086\14.555|27.73|44.39
Var(Zk) 2202 |10.54| 24.73 |45.26)71.28
Pancl Tests =0 =1 | r=2 | =3 | =4
v (1(r)/H(3)) 303.5302| 57.88| 9.5996| -9.78| -18.9
\wp (1) 121.7879 | 56.3 |27.314|10.15|1.841

Notes:
. Avo(l'r) is the average of the trace statistics for the individual countries.
5. 1K) is the mean of the asymprotic trace statistic ohrained from Larsson (1998).
3. Var(Zk) 1s the vanance of the asymptotic trace statistic obtained from Larsson (1998).
1 The statistic is normally distributed, and so the critical values are 1.645 (at 5%0) and 2.326 (at 1%).



Annex 9a

Larsson et al (2001) Likelihood based cointegration tests in
heterogeneous panels for Determinant model

Country-by-country tests
LRiy (H(r)/H(3))
Country Lag(ki)| r=0 | r=1 | r=2|r=3 r=4 | t=5 | Rank(r1)
Benin 245.38(120.69[57.48126.25| 8.09 | 1.15
Burundi 259 | 1394 [68.75]40.28]|14.02]0.043
Cote d Ivoire 200.261120.58(63.73|32.44| 8.51 | 0.07
Lithiopia 274.38| 157.3 |80.27|45.25]25.07| 6.77
Ciabon 191.82(122.45(77.43| 41 |18.79]5.48
Nenya 261.63]141.39(72.37|38.09|12.86| 2.37
Malt 276.35]105.82155.12]18.89| 9.18 | 1.17
Niger 176.05| 109.9 156.28|26.44[10.35] 4.14
Nigeri 201.88[107.53|60.38(35.71]16.16 | 4.09
Ruwvanda 169.02| 97.53 [50.15]28.01]10.56|0.009
Senegal 278.59| 168.7 |95.58]47.66|13.92] 0.40
Sudan 1845 |119.35|73.18] 36.9 [17.86| 7.24
[ anzania 262.04| 113 66.02]35.18|16.56] 1.45
Zimbabwe 378.77|148.57|74.81|27.61]11.23| 2.67
[(zk) 1137 | 6.086 | 14.56|27.73|44.39| 64.96
\Var(Zk) 2212 | 10.54 | 24.73|45.26|71.28| 103.5
Panel Tests =0 r=1 | r=2 | r=3 | t=4 | 1=5
v (H(r)/H(3)) 600.87| 138.88| 40.19| 3.635| -13.6| -22.9
Ava(Tr) 239.98(126.59|67.97(34.27| 13.8 |2.651
Nofes:
. Avo(lr) is the average of the trace starstcs for the individual countries.

20 13(ZK) 15 the mean of the asymptouc trace statistic obtained from Larsson (1998).
3. Var(Zk) is the variance of the asymptotic trace statistic obtaned from Larsson (1998).
1 The stanstc is normally distribured, and so the eritical values are 1.645 (at 5%) and 23206 (at 1%).
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Annex 9b

Larsson et al (2001) Likelihood based cointegration tests in

heterogencous panels for Determinant model

Country-by-country tests

LRiy (H(r)/H(3))

Country Lag(ki)| =0 | t=1 p=2 | +=3 | r=4 | r=5 | Rank(ri)
Benin 219.1 1116.35|63.69(31.96] 9.51 | 1.56
Burund: 52548 |120.72|70.33 |42.27|18.27[0.313
Cote d Ivoire 166.44] 957 |54.62]26.85|11.67]0.033
Fihiopa 370,73 | 122.6 |67.56(38.82|19.06] 8.02
Crabon 197.61 13547 |87.64{49.49|25.25| 3.38
enva 2182 | 121.69(60.61(31.51(10.15| 2.48
Malt 204471 885 |41.53]15.09] 4.1 0
Niger 208.03[120.94(71.96]25.29| 8.51 | 1.77
Nigertit 171.97106.18]56.81(31.06]14.79] 4.4
Rwanda 226,74 | 104.84(59.46|27.31| 8.57 | 0.75
Senegal 26017 164.31(83.48]|41.16| 7.3 0.09
Sudan 208.2 | 13451 [68.51(34.75{15.51 | 7.41
anzania 336.2 1122.92]54.68(33.52|{14.76| 1.63
Zambabwe 2543 [127.14]55.80(18.65] 8.75 | 0.96
1i(zk) 1137 | 6.086 | 14.56|27.73|44.39| 64.90
\ar(Zk) 202 | 1054 | 24.73|45.26]71.28] 103.5
IPancl Tests =0 p=1 | =2 | r=3 | r=4 | 1=5
y (H{1)/1(3)) 584.33| 131.44|37.24| 2.364| -14.1| -23
Ave(lr) 233.4 |120.13 |64.06|31.98|12.59|2.343

\wo(1r) 15 the average of the trace statistics for the individual countries.

|

2 L(ZK) 1s the mean of the asym
3 \ar(2k) 15 the varance of the ;15}'11’1])“:&( trace stat
|

The statistic is normally distributed, and so rthe critical values

ptotic trace statisie obtained from Larsson (1998).
istic obmined from Larsson (1998).
are 1.645 (at 53%0) and 2.326 (at 1%).
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Annex Yc¢

Larsson et al (2001) Likelihood based cointegration tests in

heterogeneous panels for Determinant model

Country-by-country tests

LRiy (H(r)/H(3))

Country Lag(ki)| =0 | r=1 | r=2 r=3 | r=4 | =5 | Rank(ri)
Benin 196.671121.19(53.80125.77| 88 | 1.11
Burundi 264.881120.81]69.86]29.21 5.32 | 0.52
Cote d Ivorre 166.54 | 95.63 |54.68|26.92]|11.67|0.032
Fihiopia 374.021122.66[67.51|38.77|19.07| 8.03
Crabon 197.12 | 183.08187.19(48.77]|22.83{ 3.38
Ienva 518.13 | 121.67] 66.6 |31.47(10.14| 2.47
Mali 203.87] 88.48 [41.38]15.09] 413 0
Niger 207.77120.27(71.74]25.23| 848 | 1.75
Nigerna 172.67107.22(56.91|31.16[14.81 4.4
Rwanda 726.89 | 104.81159.32{27.35] 851 | 0.76
Scencgal 260.31 | 164.49|83.39[41.12( 7.28 0.08
Sudan 211.98128.95[63.54|27.21|13.99] 5.9
| anzanta 24856 [124.99(60.3G(36.28|17.41 | 2.74
Zimbabwe 219.68129.81|60.14]25.64|12.34] 3.52
Ii(zk) 11537 | 6.086 | 14.56|27.73|44.39| 6496
Var(Zk) 2072 | 10.54 | 24.73|45.26|71.28 103.5]
Panel Tests r=0 =1 | r=2 | =3 | t=4 | r=5
y (11(1)/T1(3)) 566.62| 135.74| 37.23| 1.659| -14.5| -23
Ave(Tr) 226.36 [123.86 | 64.04|30.71|11.77 | 2.499

Notes:

g E i

The statistic is normally distribure

\Var(ZK) is the variance of the asymptotic trace statistic ol

\vo(11) is the average of the trace statistics for the individual countries.

1:(2k) is the mean of the ASVMPLOHIC frace stausiic obrained from Lagsson (1998).
ytained from Larsson (1998).
d. and so the critical values are 1.645 (at 5% 0) and 2.326 (;

at 1%).
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Annex 10a

Larsson et al (2001) Likelihood based cointegration tests in
heterogeneous pancls for Production function

Counll’j.?—b_\“~cmintr_\' tests

LRiy (H(r) /H(3))
Country Lag(ki) | =0 r=1 r=2 | Rank(ri)
Benin 20.68 | 7.47 0.97
Burundt 3259 | 6.92 14
Cote d Ivorre 2831 | 10.65 | 0.06
Frhiopta 197 7.62 (0
Cabon | 26.23 | 11.58 | 0.09
enya 5434 | 1218 | 1.03
Mak 31.5 | 13.54 | 0.26
Nigetr 29.27 (1332 | 542
Nigerti 3341 | 1342 | 033
Rwanda 1844 | 7.43 1.92
Senegal 15.57 5:1 1.09
Sudan 37.31 | 1584 278
[anzanta 40.62 | 1496 | 3.58
Zimbabwe 37.33 | 1697 | 3.82
14(zk) 1137 | 6.086 | 14.555
Var(Zk) 2212 | 10.54 | 24.73
Panel Tests r=0 r=1 =2
v (H(x)/H({3)) 74.284| 5.886 | -9.729
Ao (1) 30.664 | 11.193 | 1.625

Naotes:
l. W) s the average ol the trace statisties for the individual countries.
2 (ZK) 1s the mean of the asvmptotic trace stanstic obrtamed from Larsson (1998).
3. Var(Zk) is the varianee of the AsyMPplolic frace stste ohtained from Larsson (1998).
I The staristic 1s normally distrbured, and so the cotical values are 1.645 (at 5%) and 2.326 (at 1%).
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Annex 10b

Larsson et al (2001) Likelihood based cointegration tests in
heterogencous panels for Production function

Country-by-country tests

LRiy (H(r)/H(3

Country Lag(ki) | r=0 | r=1 r=2 | Rank(ri)
Benim 2075 | 7.4 0.96
Burundi 3203 | 6.9 1.39
Cote d Ivorre 38.59 | 10.71 1.05
[thiopra 19.05 | 5.08 (.34
Gabon 3358 | 13.71 1.30
~enva 43.69 | 13306 | 043
Mali 39.27 | 11.66 0.02
Niger 2038 | 163 | 553
Nigerta 2455 | 1046 | 0.03
Rwinda 16.16 | 598 0.73
Scenegal 2206 | 7.8 0.97
Suddin 37.08 | 15.68 | 274
["anzania 41.28 | 1508 | 3.66
Zimbabwe 3746 | 17.09 | 3.81
I (2k) [ 137 | 6.086 | 14.555
\ (k) 2212 | 1054 | 24.73
Pancl Tests =0 =1 =2
y (H{r)/H(3) 75511 6.203 ) -9.714
Ao (lT) 31.152 | 11.468 | 1.644
Notes:
. Awva( T s the average of the trace stanistics for the ndividual countries.
)

20 1Zk)yis the mean of the asvmplotic trace statsne obtained from Larsson (1998).
Y.\ ar(Zk) 1s the vartance of the asymptonc rrace st iistic obtined from Larsson (1998).
4 I'he sutistic is normally distributed, and so the crneal vi alues are 1.645 (at 5%) and 2.326 (at 1%).



ex 10c

Larsson et al (2001) Likelihood based cointegration tests in
heterogeneous panels for Production function

Country-by-cou ntry tests

LRiy (H(r)/H(3))

Country Lag(ki) | =0 r=1 | r=2 | Rank(ri)
Benin 20.8 7.11 1.04
Burundi 16.65 | 0.79 | 0.13
Cote d Ivoire 3314 | 142 0.01
FEthiopia 1748 | 7.49 0.35
Giabon 3041 | 13.91 1.4
Nenya 38.6 148 1 032
Nalt 3242 1 1193 | 0.01
Niger 2347 | 999 | 4.34
Nigeria 27 9.91 ()
Rywanda 1713 | 6.63 (.54
Sencgal 2571 0.95 .14
Sudan 3756 | 1598 | 2.71
Tanzania 40.78 | 15.02 | 3.62
Zimbabwe 37.62 | 17.2 | 3.82
.(zk) 1137 | 6.086 | 14.555
Var(Zk) 2212 | 1054 | 24.73
Panel Tests r=0 r=1 =2
v (H(10)/11(3)) 09.876| 5.959 | -9.907
Avg(Ty) 28.912 | 11.256 | 1.388

Wwu(lr) is the average of the trace statistics for the individual countries.

F0Zk) 15 the mean of the asvmprotic trace statistic obtained from Larsson (1998).
Var(Zk) 1s the vartance of the asymptotic trace statistic obtained from Larsson (1998).
The statisric 1s normally distributed, and so the critical values are 1.645 (at 5%0) and 2.326 (at 1%).



Annex 10b

Larsson ct al (2001) Likelihood based cointegration tests in

heterogeneous panels for Production function

Country-by-country tests
Country Rank(ti)
[3enin 2075 | 7.14 0.96
Burundi 32.03 6.9 1.39
Cote d Ivorre 2450 11071 | 1.05
I thiopia 19.65 | 8.08 0.34
Cabon 33,58 | 13.71 1.36
kenva 43.60 | 1336 | 043
NMalt 39.27 | 11.06 0.02
Niger 2038 | 163 5.53
Nigerna 7455 | 1046 | 003
Rwanda 16.16 | 5.98 0.73
Senegal 2266 | 7.8 0.97
Sudan 37.08 | 15.68 | 2.74
[ anzania 11.28 | 1508 | 3.60
Zimbabwe 3746 | 17.00 | 3.81
15(2K) 137 | 6.086 | 14.555
\ar(Zk) 2212 | 10.54 24.73
Panel Tests rt'ZO l =1 =2
Ly (HE/HE) [ 75.511] 6.203 | -9.714
Ava(l1) l [31.152 | 11468 | 1.644

Notes:

1o Awvo( 1) s the average of the trace statistics for the individual countrices.

al

A

10/2%) s the mean of the asvmptofic frace statistic obtamed from Larsson (1998).

v V() s the vanance of the asymptonc frace sratistic obrained from Lagsson (1998).

L The stanshe s norma

(1S disiributed, and so the critical values are 1.645 (at 5%) and 2.3206 (al 1%).



Annex 10d

Larsson et al (2001) Likelihood hased cointegration tests in
heterogeneous panels for Production function

Country-by-country tests
Country Lag(ki) | r=0 r=1 r=2 | Rank(ri)
Benin 2075 | 7.13 0.95
Burund: 2328 | 7.22 0.79
Cote d Ivorre 3861 | 10,721 1.06
thiopa 19.71 8.67 (.34
Gabon 3353 | 1374 | 1.36
kenva 4359 | 1333 | 0.43
NMalt 30923 | 11.65 | 0.02
Niger 293 | 16.35 | 553
Nigeria 2442 | 1047 ] 0.02
Rwanda 16.52 | 6.01 (75
Senegal 22.66 7.8 0.97
Sudan 3732 | 1578 | 2.72
Tanzanta 4117 | 1499 | 3.67
Zimbabwe 3743 | 17.08 | 3.79
[<(zk) J137 | 60.086 | 14555
Nar(Zk) 2212 | 1054 | 247
Panel Tests r=0 r=1 =2
y (H(x)/HEG) 73.964| 6.235 | -9.747
Avo(Tr) 30.537 [ 11.496 | 1.600

Noles:

| Ve (1) 1 the average of the frace statistics for the individual countries.

2 1/Zk) is the mean of the asvmprotic trace sratistic obrained from Lagsson (1998).
3. Var(Zk) 1s the varance of the asymptotic frace statisie obtaned from Larsson (1998).

4 The statistic is normally distributed, and so the erirical values are 1.645 (at 5%) and 2326 (at 1%).
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