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Abstract

This study aims to evaluate whether external debt affects growth mainly
through its impact on accumulation of physical and human capital or through the
effect on total factor productivity, and to evaluate the existence of nonlinearity of
these relationships. Further, effort is made to ascertain how the effect of external debt
on growth and its sources interacts with institutional quality and how this relationship
varies across countries depending upon their level of development. Lastly, how debt,
institutions and their interaction affects net foreign direct investment and gross
domestic investment is also analyzed in this study.

The analysis is based on a balanced panel of 68 developing countries over the
period 1985-2009 and its three sub-divisions comprising of 23 low income countries,
30 lower middle-income countries and 15 upper middle-income countries. Three
comprehensive indices of governance, political stability and democracy are included
in our study to broaden the concept of institutional quality. Non-linearity in debt-
growth relationship is modeled through Sarel’s (1996) methodology that allows shifts
of parameters around threshold levels determined endogenously.

Our results indicate that the threshold levels of external debt vary across
different sources of growth as well as across different country groups. The existence
of these turning points indicates that developing countries should develop a clear
policy on what constitute an excessive level of external debt and should pursue
borrowing policies that prevent such an upsurge in the future.

The results clearly support the existence of nonlinearities in debt and growth
relationship. Low levels of debt generally show positive effect but high levels of debt
above the threshold levels show significant adverse effects on all the sources of
growth. Further, the simulated effect of external debt on per worker output clearly
indicates the depressing effect of excessive borrowing on per worker output at both
the overall sample and its subcategories. To prevent the adverse effects of high
external debt there is a need to make debt management policies as a part of
macroeconomic policies at monthly or quarterly basis as external debt management is
closely associated with the management of government budget, balance of payment
and foreign exchange reserves.

At low levels of debt, further improvements in institutional quality exert
significant negative effect on effectiveness of debt for physical capital, human capital
and total factor productivity. But, at the higher levels of debt above the thresholds,
institutional improvements generate positive influence on per worker physical and
human capital and total factor productivity. So improvement in the institutional
quality is particularly important in determining a productive role of external debt as it
leads to effective utilization of borrowed resources. Developing countries with poor
institutional quality have to focus on reformulation of these institutions. However, to
motivate countries with poor institutions, it is recommended that external debt be
issued with measures to improve the institutional quality.

The diagrammatic analysis of the simulated effect of variations in the
variables of institutional quality shows that for overall sample and lower middle
income countries, in the presence of high institutional quality further increases in debt
contribute to output per worker rather than being detrimental to output. It follows that
institutional development is much more crucial in order to make debt an effective
source of economic growth. Institutional quality in terms of governance, political
stability and democracy can be improved by integrating public financial management
and debt management under comprehensive legal environment.



Net foreign direct investment and gross domestic investment are adversely
affected by high levels of indebtness and high institutional quality helps in reducing
the adverse effects of external debt. Improvements in institutional quality are greatly
needed to emit a positive signal to domestic and international financial community
and investors.

Our results clearly indicate that to take benefit of borrowed funds in terms of
enhancing capital accumulation and productivity there is a need of improving and
maintaining good governance, political stability and democratic accountability to
ensure proper utilization of external borrowings for the developmental projects.
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1. INTRODUCTION

The adverse effects of high external indebtedness on the development of many

developing countries have attracted the attention of policymakers and citizens around the

world. At empirical level recent literature supports the existence of nonlinear effect of debt

on economic growth. Some studies have supported Laffer-curve type relationship between

external debt and growth: a positive impact of debt on growth is observed at low levels of

debt, but  this effect turns negative when debt begins to rise above the particular threshold

level or turning point [Cohen (1997), Pattillo, Poirson, and Ricci (2002; 2004, 2011)]. On the

other hand, studies based on bivariate relationship between debt and growth [like Minea and

Parent’s (2012)] show that smooth threshold regression models with endogenously

determined threshold levels yield non-linearities which are much more complex than those

found in models that use fixed exogenous thresholds.

It is well agreed at both the theoretical and policy levels that all the main sources of

growth are affected by the level of external debt. There are two arguments that support

capital-accumulation channel. Firstly, the concept of debt-overhang implies that the growing

size of external debt adversely affects investors by lowering their expected returns as they

expect higher and gradually more distortionary taxes in future that will be required for the

repayment of debt [Krugman (1988) and Agenor and Montiel (1996)]. This exerts a negative

impact on new investment (both domestic and foreign) and, hence, leads to lower

accumulation of capital-stock. The second argument emphasizes the underlying uncertainties

regarding the portion of debt that is actually serviceable with the country’s own resources

[Green and Villanueva (1991), Serven and Solimano (1993) and Agosin (1994)]. Hence,

investors are inclined to adopt the policy of hold back due to these uncertainties. According

to both these arguments a nonlinear negative relationship between debt and growth is likely

to be realized through lower accumulation of capital, assuming neoclassical technology.

There are alternative concerns implying that high debt levels might also limit growth

by adversely affecting total factor productivity. All activities that involve acquisition costs at

present in order to get higher output in future will be adversely affected as future benefits in

terms of higher output are expected to be shared partly by foreign creditors [Corden (1989)].

Consequently, difficult policy reforms, involving liberalization of trade and fiscal adjustment,

are less likely to be undertaken by the government and, hence, the resulting weak

macroeconomic policy environment rather than lower investment is likely to result as the

debt overhang effect [World Bank 1994)]. The efficiency of investment in turn is affected
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because of the expectation that the repayment of debt will involve the imposition of more

distortionary taxes (like inflation tax) or reduction in useful public investment.

Further, the improvement of technology or efficient use of resources is hindered by

increasing levels of ambiguities and instabilities associated with debt overhang.  The growth

prospects of the country are adversely affected by uncertainties about the sources of debt-

servicing and probability of rescheduling [Siddiqui and Malik (2001)]. In such a state of

affairs even though fundamentals are getting better, the investors can still use their option of

waiting. Trading activities will become more attractive in such a risky environment because

they offer quick returns as compared to irreversible high-risk investments, which are highly

beneficial for productivity growth in long run. It will affect the efficiency of investment.

Further, improper use of resources and suboptimal investment projects could thus add to

sluggish growth of productivity.

Lastly, the supporters of debt relief have pointed out that in low income countries the

provision of social services such as health and education are strictly constrained by high

levels of indebtness. High debt service expenditures tend to have unfavorable affect on the

composition of public expenditure by restricting the amount of resources to be used for

development of human capital. Lower expenditure on equipment and high student-teacher

ratio etc., may lead to lower quality of education, health, community development etc., thus

generating a productivity effect on growth [Serieux and Samy (2001)]. The slow growth of

human capital is likely to slower the growth of output directly as human capital is one of key

determinants of output. The slow growth of human capital also produces an indirect effect on

growth by decreasing the efficiency of new investment in physical capital [Serieux and Samy

(2001)].

However, the interaction of debt and institutional quality seems important,

particularly for developing countries. This means that a stagnant low income country could

have the same access to the world economy as a rapidly growing one, but because of the poor

governance, political instability and lack of democracy its firms and workers may not have

the incentive to use available technologies or capital and labor efficiently. Therefore,

institutional quality may interact with the effect of external debt on economic growth.

Reinhart et al. (2003) pointed out that the institutional weaknesses of less-developed

economies are the cause of unreliable policies that do not allow them to manage levels of

debt that are manageable for advanced economies.

In the light of the above background this study is undertaken with a focus on the

following specific objectives.
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 To evaluate whether external debt affects growth mainly through its impact on

accumulation of factors or through the impact on total factor productivity, and to

evaluate the existence of nonlinearity of these effects.

 To investigate whether the effect of external debt on growth and its sources interacts

with institutional quality.

 To examine whether this debt and growth relationship and its interaction with

institutional quality varies across countries depending upon their level of

development.

 To study the impact of external indebtness and institutional quality on domestic and

net foreign direct investment.

Our analysis is based on a balanced panel of 68 developing countries over the period

1985-2009. According to the World Bank Country Classification, the countries that fall into

the categories low-income, lower middle-income, and upper middle-income are classified as

the developing countries. Our methodology is based on regressions on sources of growth

which are then combined on the basis of neoclassical production function. We start the

determination of output (GDP) through a simple Cobb-Douglas production function in which

potential output is constrained by its sources. Similar approach has been followed by Fischer

(1993), Bosworth and Collins (2003) and Pattillo et al. (2004). Thus, the observed output is

allocated between factor inputs and the residual, which is total factor productivity that

captures the effect of changes in technology and changes in efficiency in the use of factor

inputs.

The debt-growth relationship is based on a system of four equations for (1) physical

capital per worker, (2) human capital per worker, (3) total factor productivity, and (4) output

per worker. The specification of these equations allows for the identification of the means

through which debt affects output and it also helps to determine whether the debt-growth

relationship is influenced by institutional variables. Non-linearity in debt-growth relationship

is modeled through Sarel’s (1996) methodology that allows shifts of parameters around

threshold levels determined endogenously. The debt-growth relationship is analyzed for the

overall sample (comprising of 68 countries) and for three sub-samples of the countries

comprising of 23 low income countries, 30 lower middle-income countries and 15 upper

middle-income countries. This classification is done after analyzing annual World Bank’s

analytical classification (on the basis of GNP thresholds) of these countries over the period

1985-2009.
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Governance index in our study is represented by a combination of four indices

including bureaucratic quality, corruption, rule of law and democratic accountability. These

four indices represent the role of government in terms of provision of incentives to firms and

individuals in the country.  These inducements or incentives are capable of promoting

creative activities; for example, growth of expertise or skills, the development of new

techniques and goods [Rondinelli (2003)]. This in turn creates environment necessary for

economic and social progress to help increase productivity. The countries with strong

bureaucracy along with skills to exercise power, consistent policies, uninterrupted

government services, strong and unbiased legal systems, low corruption and last but not the

least, responsive governments to people (democratic accountability) are expected to lead to

efficient allocation of funds borrowed from external countries enhancing growth and, hence,

leading to debt sustainability as the projects for which funds are borrowed will generate

sufficient output and exports for debt repayment.

Democracy index comprises of military in politics and religious tensions.  Democracy

affects quality of life through promotion of social development such as urbanization, raising

education and communication and participation. The literature shows that the countries that

practice democracy, experience a noteworthy process of transformation into higher civil

rights, accountable judiciary, etc., while the countries that do not follow democracy, tend to

face revolutions, suspensions of constitution and other such disruptions [Knack and Keefer

(1995)]. If external debt intermediated through a democratic government, it is expected to be

distributed in a less discriminatory manner and is expected to be spent for productive

purposes enhancing growth, productivity and accumulation of physical and human capital

rather than on non-development activities.

Political stability index includes internal conflict and ethnic tensions. Less political

violence provides grounds for utilization of borrowed funds for productive purposes and

hence increasing productivity, capital accumulation and growth. Political instability will

adversely affect property rights and through the linkages between property rights and private

investment will lead to adverse effects on capital accumulation [La-Porta, et al. (1997), Hall

and Jones (1999) and Glaeser, et al. (2004)]. During periods of political instability

institutional and non-institutional mechanisms for protection of contractual and property

rights become additionally frail and manufacturers are expected to reallocate and decrease

investment to circumvent the associated risks [Knack and Keefer (1995)].

The ethnically diverse societies can take possessions, restrict liberty of opinion and

restrict the manufacturing of public goods to isolate individuals out of the governing group
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from also getting benefit and becoming stronger. As ethnic diversity increases, government

becomes less efficient and more interventionist, the quality of public goods decreases, as well

as the size of government and political freedom [La-Porta, et al. (1997)].

Our study differs from other studies in a number of ways. We are going to examine

the existence of debt threshold for each of the sources of growth separately rather than

finding a threshold for growth rate of output [as done by Pattillo et al. (2003, 2004)] and

using it for all sources of growth on individual basis. The logic behind this exercise is that

different sources of growth are affected by external borrowing to different extents and in

different ways. Hence, instead of having a single threshold for output we may have more than

one turning points depending upon the level of debt and the sources of its growth. Further, we

try to study the interaction of the effect of external debt on growth and its sources with

institutional quality at low and high levels of debt separately and, to the best of our

knowledge, it has not been done by any other study. A couple of studies have taken

institutional quality proxied by some measures of governance or political stability or

corruption. Three comprehensive indices are included in our study to broaden the concept of

institutional quality. Moreover, the debt and growth relationship is examined allowing

variations across developing countries depending upon their levels of development. The

estimation of debt thresholds on the basis of the sub-groupings of developing countries has

not been analyzed by any other study, to the best of our knowledge. The effect of external

borrowing and its interaction with institutions on domestic and net foreign direct investment

is analyzed separately at the end of the study.

While dealing with panel data there are a number of causes of biases which may lead

to inconsistent estimates in dynamic panel regressions on growth and its sources, for instance,

omitted-variables bias, dynamic panel bias and traditional measurement errors. Hence, a

variety of estimation techniques are considered in this study such as (1) pooled Ordinary

Least Square (OLS); (2) Instrumental Variables Least Square; (3) Least Square with Dummy

Variables (LSDV) in the presence of fixed effects (FE) ; (4) Feasible Generalized Least

Square (FGLS) method in the presence of random effects (RE) and (5) GMM to control the

endogeneity of debt and other explanatory variables, and to correct the bias generated

because of inclusion of lagged dependent variable in the presence of country random effects.

It seems hard to decide which estimator produces the smaller total bias considering various

sources of biases mentioned above. Providing estimates based on alternative modeling and

estimation practices prevailing in the literature, thus makes sense, especially to explore

robustness of the conclusions drawn from the empirical results.
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The study proceeds by presenting a qualitative analysis of recent trends in debt stocks

and capital flows to developing countries in Chapter 2. In Chapter 3 the review of literature is

presented highlighting the reasons of borrowing, theoretical underpinnings of debt-growth

relationship, empirical literature and issued involved in empirical analysis. Chapter 4

describes the methodology followed in this study that explains the relevant theoretical

framework and the model to be estimated. Issues related to data and construction of variables

and estimation procedure are discussed in Chapter 5. Chapter 6 presents the empirical results

of the model estimated to analyze the debt-growth relationship at the overall level and for

sub-groups of countries. It also provides results about the effect of external debt and

institutional variables on domestic and foreign direct investment. Chapter 7 discusses the

main findings of the study and relevant policy implications to conclude the study.
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2. A QUALITATIVE ANALYSIS OF RECENT TRENDS IN DEBT STOCKS AND
CAPITAL FLOWS TO DEVELOPING COUNTRIES1

Early years of 2000s witnessed a lot of changes in international financial conditions

after the wave of mid-1990’s financial crises that shocked developing countries and disturbed

international capital markets [United Nations (2003)]. Economies positioned at the centre of

initial shocks later made remarkable growth in terms of better formulation of regulatory

policies and structures whose flaws resulted in the crises [World Bank (2005)]. More prudent

fiscal policies, reduction in inflation and greater flexibility of exchange rate decreased the

possibility that exchange-rate crisis will turn out to be a debt crises and it increased

awareness about the risks underlying the mismatches of currency [United Nations 2005].

The overall stock of developing countries’ external debt, including both public and

private sectors debts, fell from a peak of 45 percent of gross national income in the 1997 to

37.3 percent in 2003 [World Bank (2005)]. This progress took place in spite of the growing

value of external debt in nominal terms, reaching 2581.8 billion dollars at the end of 2003

(see table 2.1). This development was a reflection of stronger performance on the part of

developing countries since the late 1990s. Additional vulnerability indicators of emerging

economies relating to exchange rates and interest rates also demonstrated improvement: the

ratio of debt to exports dropped to 114.3 percent in 2003 as compare to 135 percent in 1997

and ratio of debt service to export also fell from 18.8 percent in 1997 to 17.3 percent in 2003.

In spite of this overall improvement, the debt conditions on individual country basis showed

significant variations [World Bank (2005)]. The reduction in overall debt aggregates was

driven by large improvements in a few countries. In two-third of the middle income

countries, debt burdens were increased over the 1997-2003 period [World Bank (2005)]. The

effects of currency revaluations also became considerable in case of countries having huge

debt denominated in terms of dollar, more than offsetting the underlying reduction in debt

stocks through repayment for some countries.

Other developments taking place in the global financial markets and in the emerging

economies along with additions in investors’ base raised the access of developing countries to

international capital markets [World Bank (2005)]. Due to growing share of private sector

borrowings the share of public sector debt decreased from 82 percent from 1990-95 to 72

1 Most of the statistical information provided in this chapter is derived from World Banks’ Global Development
Finance that provides annual review of global financial conditions facing developing countries and their online
available database. Other sources wherever used are properly quoted.
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Table 2.1: External Debt Stock of Developing Countries and Selected Ratios, 2001-2010
(Measured in billions of dollars)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Total External Debt 2126.4 2280.7 2359.0 2581.8 2606.2 2514.1 2675.3 3220.5 3499.2 3639.6 4076.3

Long-term Debt 1778.3 1943.7 2021.4 2161.0 2056.8 2013.2 2081.5 2456.5 2739.7 2866.4 3039.9

Public and Publically Guaranteed 1287.4 1400.9 1470.1 1557.9 1434.2 1332.1 1266.2 1371.3 1423.2 1530.4 1647.2

Private non-guaranteed 490.9 542.8 551.3 603.1 622.6 681.1 815.4 1085.1 1316.5 1336.0 1392.7

Short-term Debt 289.7 337.0 337.6 420.8 453.3 500.8 593.8 764.0 759.5 773.2 1036.4

International Reserves 666.6 748.3 920.1 1211.8 1616.6 1979.1 2615.9 3701.2 4153.7 4853.6 5587.6

Total External Debt/GNI (%) 37.8 38.4 38.7 37.3 32.1 26.6 23.9 23.2 21.0 22.4 21.0

Total External Debt/Exports (%) 128.5 132.1 125.8 114.3 90.2 75.9 66.1 65.6 59.3 77.0 68.7

Debt Service/Exports (%) 20.9 19.8 18.7 17.3 14.5 13.0 12.4 10.2 9.1 10.8 9.8

Reserves/External Debt (%) 30.2 34.7 41.1 49.7 61.8 78.7 97.8 114.9 118.7 132.9 137.1

Short-term debt to imports (%) 16.9 20.0 18.8 19.4 16.3 15.3 15.2 16.0 13.0 16.2 17.2

Data Source: Global Development Finance (2012 and earlier issues).
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percent in 2003. , Furthermore, the public sector shifted its pressure on domestic modes of

financing. This decrease in the share of public sector’s external debt could reduce sovereign

vulnerability but as demonstrated by the Asian crisis excessive dangerous behavior of private

sector may lead to crisis [United Nations (2004)].

All increase in capital flows is not channeled into productive investment or

consumptions. Some of these flows are directed to foreign exchange reserves. Table 2.1

showed the growing amounts of accumulated reserve among developing countries. This

indicates that the current account surpluses realized over previous few years were primarily

utilized to accumulate international reserves [World Bank (2003)].

These reserves represent a number of objectives: provision of liquidity for exchange

rate management, coverage against unexpected reversal of capital flows, removal of upward

pressures on a fixed exchange rate to keep competitiveness in trade, and for creditworthiness

concerns [e.g. Archer and Halliday (1998), Nugée (2000), Williams (2003), IMF (2004) and

IMF (2013)]. Though these objectives are justified under some conditions but the prevalent

situation indicated the excess of foreign exchange reserves by a greater margin from the

traditional definitions of reserve sufficiency [World Bank (2003)]. This surplus generates

concerns over the sustainability and cost of present plans or policies [Hauner (2005) and IMF

(2010)], in particular, (i) possibility of capital losses on dollar denominated reserves due to a

large decline in the price of dollar translating into a related decrease in domestic value of

reserve assets, and (ii) quasi-fiscal costs2 relating to the sterilized interventions of central

bank to overcome the expansionary monetary effects of higher reserves.

Worldwide economic environment during 2004 presented the evidence of continuing

mutual dependence of developing and developed countries [United Nations (2005)]. The

worldwide economic growth was high and one of the reasons for high growth was remarkable

progress of emerging economies that were taking advantage of conducive worldwide

environment and of improvements in home policies [United Nations (2005)]. Due to

improvement in debt managing capacity of many developing countries the external debt

indicators showed reduction in debt burdens relative to their GNI and exports. Further, in

order to address the weaknesses underlying the previous crises, many countries have acted

aggressively. Apart from this overall improvement, external debt burdens of more than half

of developing countries showed increase and in a large number of countries borrowing from

domestic sources has also increased dramatically [World Bank 2005]. In general, excess of

2These costs indicate the difference between earnings on reserve assets kept in foreign currency and payment by
central bank on domestic securities to offset their expansionary monetary impact.
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borrowing is dangerous, irrespective of the source, and the desire to keep away from the

discipline necessitated by external borrowings by switching to domestic resources may not be

successful [Panizza (2008)].

The whole scene of development finance was altered in 2005. A number of

developing countries began to issue bonds of long-term maturity in global capital markets

[World Bank (2006) and Ketkar and Ratha (2009)]. For some countries domestic debt market

become an important source of financing, catching the attention of foreign investors looking

for high yields and prospective gains in terms of currency appreciations. Still many

developing countries were heavily dependent on official finance from bilateral and

multilateral lenders to help their development plans [United Nations (2006)]. To help these

countries donors expanded their efforts by raising amounts of aid and reallocating them to the

poorest countries. Multilateral debt reduction initiative (MDRI) provided additional support

to qualifying heavily indebted poor countries (HIPCs) to support their development goals

[World Bank (2006)]. Further the role of Euro evolved, attaining significance both as global

reserve currency and for issuance of debt by public and private corporate sector of developing

countries [Masson (2007)]. Moreover, current accounts in many developing countries turned

from deficits to considerable surpluses, taking part in the accretion of foreign exchange

reserves [Felipe et al. (2006)]. All of these advancements joined together leading to an

improvement of external debt burdens of developing countries as exhibited by falling ratios

of debt-to exports and debt-to-GNI (table 2.1).

The economic environment remained highly conducive for developing economies in

2006. The growth rate of global GDP was 4 percent while developing economies expanded

by 7.3 percent, and international capital markets remained helpful in terms of financing their

needs in spite of numerous episodes of sharp volatility [World Bank (2006)]. There was a

record increase in prices of oil and prices of most of other commodities which were produced

by developing countries [IMF (2006)]. Many countries from middle income group took

advantage of this opportunity for improving their credit worthiness by gathering foreign

exchange reserves, enhancing their current account surpluses, reducing their external debt

burdens (as evident by table 2.1) and improving debt management by issuance of longer

maturities. A number of large borrowers bought back considerable amounts of outstanding

debt with the use of excessive foreign exchange reserves [World Bank (2007)].  A large

number of governments turned form foreign to domestic debt markets, where most of debt

was denominated in terms of domestic currency [World Bank (2007)].
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Since the mid of 2007, world economy experienced a phase of financial turmoil and

declining growth. A range of indicators pointed to a decline in economic growth in Europe

and United States to more than previously expected levels [United Nations (2007)]. Because

of such events, financing situation of developing countries shifted from benign atmosphere of

2002-06 to a situation of tight credit conditions and heightened market volatility.  The initial

resilience of developing countries to worsening worldwide economic and financial conditions

was underpinned by strong fundamentals.  Till the mid of 2007 accumulation of foreign

exchange reserves by developing countries rose to $3.7 trillion, for the fourth consecutive

year emerging equity markets were outperforming ( as shown in table 2.3)  many mature

markets by a wide margin and a record low levels of spread on emerging markets sovereign

bonds were observed [World Bank (2008)]. Inflationary forces arising from remarkable

increases in food and energy prices complicated the role to be played by monetary and fiscal

policies in sustaining medium term macroeconomic stability in the developing countries

[Minassian et al. (2008)]. In the mean time increasingly globalizing financial services made

reconciliation of national autonomy with the demands of international banking more difficult.

Falling external finances reduced the pace of external debt accumulation by

developing countries in 2008.  The aggregate stock of outstanding external debt of

developing countries increased slowly by 8.7 percent, in 2008 as compare to 20.4 percent

increase in 2007. Since the start of this decade, indicators of external debt burden measured

in relation to GNI and exports showed significant improvement and this tendency sustained

in 2008. Since 2000 high rates of growth in developing countries outpaced the growth of new

external commitment, the ratio of total external debt outstanding to developing countries as a

ratio to GNI dropped from 37.8 percent to 21 percent over the same period. There was a

sharp increase in export earnings because of high prices of primary commodities in the

international market [Mitchell (2008)], which existed until the last quarter of 2008. The

developing countries’ ratio of total external debt outstanding to exports fell from 128.5

percent in 2000 to 59.3 percent in 2008 and the debt service to exports ratio decreased to

9.1percent, less than half of its level in 2000. In case of low income countries large scale debt

forgiveness under HIPC and MDRI and changes in the composition of international capital

flows from debt to equity played a crucial role in reducing the external debt burden of

developing countries [World Bank (2009)].

However, this above mentioned trend of resilience of developing countries came to an

unexpected end in 2009 when the aftermath of worldwide financial and economic crises

became visible in terms of lower growth and sharply declining export earnings in the wide
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range of developing countries [United Nations (2010)]. There was a 20 percent decrease in

export earnings which in accumulation with increased foreign borrowings pushed up the ratio

of external debt to exports up to 77 percent, the highest level since 2005 and close to 30

percent higher than its level in 2008. The ratio of debt service to export was also affected in a

similar way, rising from 9.1 percent in 2008 to 10.8 percent in 2009. The impact on the ratio

of external debt outstanding to GNI appeared moderate, though it rose in 2009.

In 2010 the combined stock of external outstanding debt of developing countries rose

by $437 billion from its level in 2009, surpassing an aggregate of $4 trillion. This indicated

an increase of 12 percent in total stock of external debt compared to 2009. The stock of long

term external debt appeared to be fairly evenly distributed between public and publically

guaranteed debt, which accounts 54 percent, and the nonguaranteed private debt, which

accounts for 46 percent. The public and publically guaranteed debt rose at the rate of 8

percent which is twice the 4 percent growth rate of private nonguaranteed debt. The

component of external debt stock that experienced fastest growth was the short-term debt

which rose by 34 percent in 2010 as compare to 6 percent increase in the stock of outstanding

long-term external debt. The increase in short-term debt was mainly related to trade credit

which in turn was associated with rapid growth of imports in developing countries [World

Bank (2012)]. The increase in short-term debt was not expected to generate liquidity

problems due to its nature (trade related) and to the fact that most of the countries were

having international reserves that cover more than 100 percent of their short-term debt

[World Bank (2012)]. In majority of countries the international reserve to short-term debt

ratio increased over the period 2006 to 2010. The stock of developing countries’ external debt

appeared to remain moderate in relation to exports and gross national income (GNI). It

averaged at 69 percent of export earnings and 21 percent of gross national income (GNI). The

short term debt comprised of 25 percent of debt stock at the end of 2010 and the risks

associated with it were moderated by foreign exchange reserves. Some of the developing

countries were forced to draw down international reserves due to the global economic crisis

but an accumulation of international reserves was recorded for the aggregate of developing

countries since the onset of the crisis, summing to 137 percent of external debt stock at the

end of 2010 [World Bank (2012)]

Increase in external debt stocks does not necessarily manifest itself into an increase in

debt burden. Its impact on debt burden also depends on the pace at which the growth of

income and export earnings outpaces the accumulation of external obligations. Rapid

recovery of developing countries from the worldwide economic crises raised their GNI by an
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average of 20 percent and their aggregate export proceeds grew by 26 percent with associated

decline of 21 percent in debt to GNI ratio and 69 percent decline in debt to exports ratio

[World Bank (2012)].

Accumulation of developing countries’ foreign exchange reserves surpassed their

aggregate stock of external debt as it showed a value of 137.1 percent for reserves to external

debt ratio in 2010. Hence, as a group, developing countries have been the net creditors. This

aggregate ratio of 137.1 percent, however, covered large heterogeneity among individual

country behavior. In 95 countries out of total 123, for which data were available, the stock of

external debt was larger than international reserves, while 28 countries did not have net

external debt [United Nations (2012a)]. The external debt remained twice international

reserves in 55 countries and in 31 countries external debt remained more than three times

their international reserves [United Nations (2012a)].

Table 2.2 reports selected debt indicators for three country groupings of developing

countries (available in World Bank database) classified on the basis of their GNI. It shows

that the external debt commands a much larger share of gross national income of low income

countries as compares to lower and upper middle income countries. The behavior of debt

indicators for the three country groups over the previous decade is approximately similar to

the behavior of these indicators observed for developing countries as a whole.

Debt burden indicators of low income countries (debt to GNI and debt to exports

ratios) showed a declining trend except for the year 2002 and 2009. The United States,

Germany, Japan, and a number of smaller industrial countries in Europe approached closer to

recession in the course of 2001[United Nations (2002)]. The overall yearly GDP growth of

developed industrialized countries decreased to 0.9 percent in 2001 as compare to 3.4 percent

in 2000. The cause of this economic setback was the slowdown of manufacturing sector felt

in all main industrial countries [United Nations (2002)]. Due to little growth and recession in

developed countries their demand for developing countries’ exports decreased. A large

number of developing countries suffered a double blow because of a decline in the volume of

exports combined with a drop in the prices of their exports [United Nations (2002)]. Though,

2002 was the time of uncertain worldwide revival yet many developing countries were once

again facing challenging financial market conditions, particularly those middle-income

countries’ that relied on international financial markets. Many developing countries had

started repayment of external debt in the year 1998. In certain cases these repayments of debt
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Table 2.2 Selected Debt Indicators for Income Based Country Groupings of Developing Countries 2000-2010

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

L
ow

 I
nc

om
e 

C
ou

nt
ri

es

Total External Debt/GNI (%) 68.7 65.07 65.77 64.1 59.6 51.09 39.47 36.45 32.57 32.95 29.85

Total External Debt/Exports (%) 344.15 306.02 314.84 300.17 263.38 219.01 153.81 136.31 119.21 143.37 114.9

Debt Service/Exports (%) 11.18 8.55 10.16 7.22 6.47 6.52 5.02 5.33 4.94 4.84 5.02

Reserves/External Debt (%) 9.36 10.68 11.798 13.72 15.53 15.65 23.51 30.2 32.38 41.34 43.23

Short-term debt to total external debt (%) 10.36 10.67 8.09 7.67 8.34 8.26 11.3 11.87 11.23 8.76 9.78

L
ow

er
-M

id
dl

e 
In

co
m

e
C

ou
nt

ri
es

Total External Debt/GNI (%) 49.43 47.58 45.76 42.33 38.26 31.52 27.89 26.53 26.15 28.23 26.27

Total External Debt/Exports (%) 171.07 172.28 165.55 154.81 126.15 102.39 90.58 88.81 79.41 107.02 94.17

Debt Service/Exports (%) 16.66 17.36 18.2 19.32 14.49 14.15 13.04 12.55 10.12 11.37 10.95

Reserves/External Debt (%) 22.12 25.56 30.58 36.41 42.43 53.71 64.78 77.48 67.63 64.86 64.06

Short-term debt to total external debt (%) 10.58 11.35 10.81 10.94 11.36 10.14 13.35 15.95 15.79 13.96 15.78

U
pp

er
-M

id
dl

e 
In

co
m

e
C

ou
nt

ri
es

Total External Debt/GNI (%) 33.456 33.81 34.34 32.98 29.61 25.46 23.81 23.77 20.79 22.82 21.53

Total External Debt/Exports (%) 112.14 116.15 110.64 100.01 84.32 72.55 65.68 66.68 59.03 78.22 71

Debt Service/Exports (%) 21.6 20.86 18.99 17.32 13.39 13.57 13 10.24 9.28 11.4 9.84

Reserves/External Debt (%) 32.84 36.44 43.74 53.62 68.87 85.52 102.66 117.48 127.31 141.2 144.28

Short-term debt to total external debt (%) 15.29 16.35 16.5 18.62 20.45 23.94 24.88 26.57 23.83 23.38 27.33
Data Source: Global Development Finance (online database).
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were desired by fearful creditors of developed countries getting cautious of excessive

disclosure to developing countries debt. In other cases they represent decreased requirement

of debt by economies that have either found an alternative modes of external finance or

decreased their demand for aggregate foreign investment funds [World Bank (2003)].

In 2009, the sharp fall in export earnings interrupted the downward trajectory in the

debt to export ratio, but the impact was more pronounced for middle-income countries as

their exports fell by almost 20 percent in 2009. In contrast export earnings of low-income

countries fell by 10 percent [World Bank (2011)]. Compared to 2008, debt to export ratio of

low income countries fell by 20 percent, of lower middle-income countries by 35 percent and

of upper-middle income countries by 33 percent [World Bank (2011)]. As a consequence of

reduction in export earnings, the cost of debt service as a share of export earnings rose for all

the country classifications. Due to strong performance of China and India debt to GNI ratio of

lower-middle income countries declined throughout the period from 2000 to 2010- except in

the year  2009. The share of short-term debt in total external debt seemed quite low for both

the low and lower middle income countries, though it remained quite reasonable for countries

in upper- middle income group.

Table 2.3 shows net capital inflows in developing countries from 2001 to 2010 and

Table 2.4 reports region wise net capital inflows over the same time period. The worldwide

economic slowdown of 2001 manifested itself in terms of reduced flows of private capital to

the developing countries. The bank lending to developing nations reduced significantly.

Compared to this, issuance of bonds by developing countries stayed steady, as developing

countries’ share of investment grade borrowers was high among bond issuers than borrowers

of bank. In 2001, the level of FDI flows to developing countries remained almost unaffected

as compared to the previous year, indicating that variations in flows are mainly driven by

domestic economic conditions, large privatizations and few important achievements by the

private sector [World Bank (2002)].

Developing countries realized a decrease in net capital flows in 2002. The aggregate

of official and net private equity & debt flows was $168 billion, or 2.9 percent of developing

countries’ nominal GNI, down from $212.6 billion in 2001 (3.7 percent of GNI). The

negative sign of net debt inflows from private creditors indicated that debt is being repaid to

private-sector’s creditors by developing countries. The net inflows of equity remained

noteworthy in case of developing countries, largely through the source of FDI. However, net

inward FDI flows got sluggish in 2002, with the majority of the slowdown taking place in

Latin America [see Table 2.4 that provides region-wise net capital inflows from 2001-2010].
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Table 2.3 Net Capital Inflows in the Developing Countries from 2001 to 2010
(Measured in billions of dollar)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Net inflows of capital ( private and Official) 212.6 168.4 261.7 347.3 519.7 686.5 1133 835.2 674.9 1130

Net capital inflows as a percentage of GNI 3.7 2.9 3.9 4.4 5.5 6.1 8.1 5 4.1 5.8

Net equity inflows 165.5 163.3 179.2 245.5 382 495.2 667.1 570.7 508.7 634.5

Net FDI inflows 158.9 155 152.8 208.5 314.5 387.5 534.1 624.1 400 506.1

Net portfolio equity inflows 6.7 8.3 26.3 36.9 67.5 107.7 133 -53.4 108.8 128.4

Net debt flows 47.1 5.1 82.5 101.9 137.7 191.2 466.1 264.4 166.2 495.2

Official creditors 30.9 6.9 -12 -24.3 -64.3 -69 1.5 29.5 80.5 71.2

Private creditors 16.1 -1.8 94.5 126.1 202 260.2 464.6 234.9 85.7 424

Net medium and long term debt flows -3.5 -3.8 36.3 73.2 120.4 164.9 296.3 239.3 70.9 155.5

Bonds 15.7 11.1 23.1 33.9 49.4 34.3 91.7 26.7 51.1 111.4

Banks and other private -19.2 -15 13.2 39.3 71.1 130.6 204.7 212.5 19.8 44.1

Net short term debt flows 19.6 2 58.2 52.9 81.6 95.3 168.3 -4.4 14.7 268.5

Change in reserves (- sign refers to increase) -81.8 - 165.4 -288.4 -395.7 -405.1 -636.9 -1085 -452.5 -681.9 -752
Source: Global Development Finance (2012).

Table 2.4: Region wise Net Capital Inflows 2001-2010
(Measured in billions of dollar)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Net private and official inflows 212.6 168.5 261.6 347.4 519.7 686.5 1,133.20 835.2 674.9 1,129.70

BY region:

East Asia and the Pacific 81.6 49.6 75.9 127.0 209 238.6 301.6 211.7 235.3 447.1

Europe and Central Asia 21.4 38.1 82.9 104.1 135.3 248.9 424.1 313 104 172.8

Latin America and the Caribbean 86.2 52.6 59.8 57.9 93.8 68.7 208.3 181.9 173.7 318.6

Middle East and North Africa 4.4 10.3 13.5 12.9 19.4 14.5 29.6 21 29.2 26.2

South Asia 8.1 7.5 14.5 21.3 28.7 77.1 116.3 64.8 86.2 111.6

Sub-Saharan Africa 10.9 10.4 15.0 24.2 33.6 38.7 53.4 42.6 46.4 53.4
Source: Global Development Finance (2012).
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In contrast, due to strong economic growth and optimism following accession of

China to WTO, FDI inflows to China picked up. In East Asia and the Pacific, the

comparative reliance on external equity was highest largely showing the effect of China,

whose external debt-equity ratio went down to less than 50 percent [World Bank (2003)].

Further, China bore double liabilities in terms of FDI as compare to its external debt

liabilities. This shift from debt to equity is partially driven by investors’ preferences and

partially by policymakers’ preferences in developing countries [World Bank (2003)]. The

second trend is particularly true for countries in East Asia (Crockett 2002).

The external environment for developing countries improved in 2003. This

improvement was because of increasing global growth and the recovery of private capital

flows due to structural improvements in the developing world and expansionary monetary

policies in the advanced economies. Few countries and regions showed high concentration of

these private capital flows. Only ten countries accounted for 69 percent of foreign direct

investment in the developing world, while only five accounted for 60 percent of total bond

issuance [World Bank (2004)]. The rapid turnaround in private flows occurred in all regions,

with smallest increase in the Middle East and North Africa. The flows to Central Asia and

Europe were specifically strong, as eight transition countries approached accession to the

European Union in May 2004. Total net capital inflows, including official flows, reached

$261.7 billion, up from $168.4 billion in 2002 [See tables 2.3 and 2.4]. The credit quality of

developing countries improved markedly at the same time and helped in rebuilding investors’

confidence [World Bank (2004)].

The powerful revival of capital flows that was initiated in 2003 was held over 2004,

though at a slower pace. The sum of official and private net flows amounted to a record high

level of $367.8 billion, significantly higher than $259.5 billion for the period of 2003. This

rise became more moderate following the factors like considerable depreciation of dollar

against most of major currencies, inflation and economic growth [United Nations (2004)].

The total of net capital follows to developing countries reached 4.4 percent of their

GNI in 2004, rising from 3.9 percent in 2003.  A spectacular turnaround compared to

previous decade led to a continual generation of current account surpluses by drawing on

healthy trade balances. These surpluses together with growing capital flows accelerated

developing countries’ pace of growth of foreign exchange reserves from $288.4 billion in

2003 to $395.7 billion in 2004. The FDI inflows to developing countries increased during

2004, partially counterbalancing the fall of previous two years. Due to a sharp rebound of net

bond flows attaining a record high value in 2004, international lending by banks declined
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significantly. Net bond flows jumped back strongly, attaining a significantly high level of

$33.9 billion in 2004. The improving economic conditions favored inflows of FDI to

developing counties as investment climate showed remarkable improvement in many

developing countries with liberalization of foreign ownership rules, higher corporate earnings

and a stronger global recovery. With the exception of the Middle East and North Africa, the

increase in net capital flows was spread across rest of the regions (Table 2.4).

Due to aggregate growth of 6.6 percent, the year 2004 was a record year for

developing countries. The observed growth was high all over the developing countries but

strong growth in China (and to some extent in India and Russia) notably contributed to this

outcome [United Nations (2005), World Bank (2005)]. The high frequency data, however,

pointed that worldwide growth was getting slow in the second half of the year and this

declining trend was anticipated to persist in 2005-06 [World Bank (2005)]. Consistently

rising prices of oil, increasing interest rates arising from monetary tightening and a declining

fiscal stimulus were expected to reduce domestic demand and economic growth among

developed countries [United Nations (2005)]. These forces and lessening import demand in

high-income countries were projected to dampen the pace of growth in low and middle

income countries. Yet the developing countries were expected to outpace the growth of

industrial countries by a significant margin in part due to persistently strong expansion taking

place in China and India [World Bank (2005)].

In global development finance, 2005 proved to be a milestone year in both the private

and official spheres. Developing countries attracted a record high level of net private capital

inflows [United Nations (2006)]. This was a broad-based increase in private capital flows

with portfolio equity, bank lending and long-term bond issuance showing strong gains

[United Nations (2006)]. FDI flows grew substantially due to move of privatization and

cross-border mergers and acquisitions [World Bank (2006)]. Both private and official entities

took due advantage of favorable conditions in financial markets in refinancing of outstanding

debt and fund future borrowings, whereas Asian and Latin American local-currency bond

markets substantially attracted the interest of foreign investors seeking higher yields and

expected gains from appreciation of currency [World Bank 2006].  In the mean time,

financial integration among developing countries increased persistently. The so-called South-

South (capital flows between developing countries) flows were growing more rapidly than

North-South flows, FDI flows for the most part [United Nations (2006)]. These significant

additions in net private capital flows were also maintained because of financial innovations in

terms of financial instruments (like credit default swaps and other derivatives) and local
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currency financing enhanced investors’ ability to maneuver their exposure to risks related

with assets of emerging markets [World Bank (2006)].

The growth of global economy remained robust in 2005, reaching 3.6 percent and

developing world grew at a rate exceeding 5 percent for the consecutive third year. In

aggregate terms, economic and financial conditions remained conducive inspite of potential

undermining developments, particularly growing financial imbalances, high and volatile oil

prices and increasing short-term interest rates in some important industrial countries [United

Nations (2006)]. Apart from several important credit events, including settlement of

backlogged credit derivatives contracts that came to the notice of US regulatory authorities

and downgrading of two most important automakers, international capital markets remained

resilient [World Bank (2006)]. Net inflows of capital from private and official sources

augmented to $519 billion in 2005 from $347.3 billion in 2004. Despite official net lending

being negative, net private flows to developing countries reached $495.2 billion, highest level

till 2001. Due to improving fundamentals in developing countries and investors’ search for

higher yields (keeping in view the low long-term interest rates in major industrial

economies), demand for equities and bonds of emerging markets remained strong [World

Bank (2006)]. The rise in capital inflows was widespread, with all regions experiencing an

increase [table 2.4].

In 2006, economic atmosphere remained increasingly encouraging for developing

countries. The gross domestic product of world economy expanded by 4 percent, even though

signs of moderation appeared towards the end of the year [World Bank (2007)]. Developing

countries grew at a much faster rate of 7.3 percent and foreign financial markets appeared

helpful towards their financing needs inspite of incidents of heightened instability [United

Nations (2007)]. Prices of oil were very high and prices for primary commodities mainly

produced by developing countries remained high and benefitted many developing countries

[United Nations (2007)]. These conditions led to continuous inflows of private capital to

developing countries, which approached a record $686 billion in 2006, 6.1 percent of the

collective GNI of these countries. A large number of middle-income countries got benefits of

these flows, but access to private capital in various low-income countries stayed inadequate

[World Bank (2007)]. At regional level the rise in net capital inflows was widespread, with

all regions experiencing an increase [table 2.4]. The strongest increase in net capital inflows

was observed in the regions of Europe & Central Asia and South Asia.

International community faced complex policy challenges due to slow economic

growth, chaotic financial markets and sharp inflationary pressures observed during 2007
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[United Nations (2008)]. Up till now, developing countries weathered the storm well but it

seemed that they could not remain complacent due to high uncertainty underlying global

macroeconomic outlook and growing investment and trade linkages with developed countries

[World Bank (2008)]. In developing countries, net private capital flows increased

significantly in 2007, reaching a record of more than $1 trillion. The year 2007 proves to be a

consecutive fifth year of substantial increase in both equity and private debt components.

Bond flows and net bank lending also grew significantly, while net portfolio equity flows and

foreign direct investment rose from 2.7 percent of GDP in 2006 to 4.5 percent in 2007 [see

table 2.3]. The flows of private equity and debt became broader based in terms of their

regional composition in 2007, as flows moved away from the regions of Europe & Central

Asia and East Asia & Pacific to South Asia, Latin America and the Caribbean countries [see

table (2.4)]. Growth was particularly strong in Latin America and the Caribbean, where the

share of total private debt and equity doubled from 10 to 20 percent, while the share going to

Europe and Central Asia decreased from 48 to 40 percent.

However, economic cycles experienced by global economy has always colored the

asset class of emerging-market, the downturn of 2008 is particularly important in terms of its

effects on liquidity conditions in bond markets and asset valuations in equity markets [World

Bank (2009)].  Compared to mature markets, sovereign and corporate bond issuers in

emerging markets were especially affected by risk aversion and liquidity concerns of

investors [World Bank (2009)]. In the mean time, local stock markets realized the worst

yearly decline of recent history. Due to investors’ flight from expected risk, developing

countries experienced a sharp drop in capital flows. Net inflows fell to $835.2 billion, turning

around a rising tendency that started in 2003 and peaked at $1,133.2 billion in 2007. Net

private inflows, combining debt and equity, decreased by roughly 40 percent, due to the large

decrease in the flows of short-term debt, portfolio equity, and bonds. Both short-term debt

and portfolio equity flows turned negative, recording outflows of $4.4 billion and $53.4

billion respectively. Bond flows remained positive, but the inflows in 2008 were 70.9 percent

lower than the previous year. Official creditors in response acted by supplying emergency

funding to developing countries affected most severely by this worldwide financial crisis

[World Bank (2009)].

FDI flows, on average remained more elastic in times of crisis, moderated but

sustained increase in 2008. Contrasting to bond and portfolio equity investments, decisions of

FDI are made with long-term prospect in mind. They represent the objective to construct

productive manufacturing facilities, to diversify export base or utilize natural resources.
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Hence, flows of FDI are less likely to be reversed or liquidated in times of crisis [World Bank

(2009)]. FDI inflows to developing countries posted a slight increase in 2008, reaching

$624.1 billion, equal to 3.5 percent of the collective GDP of developing countries.

Approximately the entire raise took place in middle-income countries, particularly the China,

India, Brazil and Russian Federation.

However, contrary to past crises this decrease in follows affected all developing

regions. The severely affected one was the region of Europe and Central Asia, which realized

largest growth of inflows between 2002 and 2007. Net private capital flows to this region

were estimated to be 6.4 percent of its GDP in 2008, down from 15.1 percent in 2007.

Reduction in short-term debt inflows is responsible for the most of decline in the Middle East

and North Africa, Europe and Central Asia and East Asia and Pacific [World Bank (2009)].

The decrease in portfolio equity accounted for two-third of decline in net inflows in Sub-

Saharan Africa and the rest of decline comes from bond financing [World Bank (2009)].

Net international capital flows to developing countries decreased by 19.2 percent in

2009 to $674.9 billion (4.1 percent of GNI) compared with $835.2 billion in 2008 (5 percent

of GNI). Despite a recovery in portfolio equity flows, short-term debt flows and bond

issuance private flows (combining equity and debt) declined by significant margins due to

precipitous fall in bank lending and FDI flows. Contrary to it, debt related inflows from

official creditors rose by 173 percent because of the support granted to low and middle

income countries severely affected by financial crisis. The region of Europe and Central Asia

felt the most pronounced fall in net capital inflows with 67 percent reduction in debt and

equity flows.   The downward trajectory of net inflows to Latin America and the Caribbean

also continued in 2009 but the decline was moderate [World Bank (2010)]. Rest of the

regions enjoyed an expansion of net capital inflows in 2009 [World Bank (20100].

Following 68 percent increase in 2010, net international capital flows reached $1.1

trillion almost equal to their pre-crisis level of 2007. Relative to their GNI increase in net

capital inflows appeared less remarkable (reaching 5.8 percent in 2010 as compare to 4.1

percent in 2009) but significantly lower from 8.1 in 2007. There was a five-fold increase in

debt inflows from private creditors as compared to 2009 arising from a substantial increase in

short-term debt and a pronounced rebound issuance by both private and public sector

borrowers [World Bank (2012)]. Portfolio and FDI flows rose by 18 percent and 27 percent,

respectively, carrying total private equity flows to $634.5 billion in 2010, little lower than the

all-time high level of 2007. Foreign direct investment and portfolio flows were up by 27

percent and 18 percent, respectively, raising total private equity flows to $635 billion in 2010,
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only slightly below their 2007’s all-time high level of $667.1 billion. Net debt related inflows

from official creditors dropped by 11 percent with an almost 50 percent decrease in debt

flows from International Monetary Fund (IMF) as compared to 2009 [World Bank (2012)].

The net inflows from The World Bank continued to rise and net inflows from other creditors

remained steady at their level of 2009 [World Bank (2012)].

The raise observed in net capital inflows in 2010 was also accompanied by a

significant change in its composition between debt and equity related flows. Table 2.3 also

indicates that equity flows to developing countries remained persistently higher than debt

flows (claiming 97 percent of aggregate flows in 2002 and 75 percent in 2009) over the past

decade. The increase in short-term net financing by private sector fueled the rise in net capital

inflows in 2010. This increase in short-term debt was mainly trade related, mirroring the

upsurge in imports in developing countries and was closely related with the remarkable

recovery in the growth of relatively larger middle- income countries [World Bank (2012)].

These capital inflows to developing countries were mainly concerted to the 10

middle-income countries, namely China, Russia, Brazil, Turkey, India, Mexico, Indonesia,

Argentina, Romania and Kazakhstan [World Bank (2012)]. Over the whole decade, the top

10 borrowers commanded on average 70 percent of the annual aggregate net capital inflows

to all developing countries and they have received a much larger share of net equity inflows

than the rest of the developing countries [World Bank (2012)]. Net capital inflows to top ten

borrowers, mentioned above, rose by approximately 80 percent in 2010 as compared to 44

percent in the rest of developing countries. Their equity inflows grew by 30 percent as

compare to 16 percent for all other developing countries and theirs debt inflows were twice as

much as the amount going to the rest of the developing countries [World Bank (2012)]. The

share of China alone remained 30 percent of total capital inflows to developing countries

while BRICs (Brazil, Russian Federation, India, and China) accounts for 58 percent of total

capital inflows [World Bank (2012)].

Coming to regional composition, in 2010 the most distinctive increase in net inflows

is realized by the East Asia and the Pacific, exhibiting 90 percent growth in aggregate debt

and equity flows, dominated by 178 percent increase in debt flows and 52 percent rise in

equity flows to China. The region of Latin America and the Caribbean observed 83 percent

rise in its net capital inflows as compared to 2009, mostly driven by three-fold increase in

debt flows and the rebound in net FDI inflows. Subsequent to the sharp fall of 2009 net flows

to countries in the region of Europe and Central Asia jumped back with a 66 increase in 2010
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due to higher bond issuance by both public and corporate borrowers and higher short-term

debt related flows by private creditors [World Bank (2012)].

Net capital inflows to South Asia and Sub-Saharan Africa rose by 30 percent and 15

percent, respectively, during 2010. In South Asia, it was because of 92 percent expansion in

portfolio flows to India and net debt inflows of $35 billion from private creditors [World

Bank (2012)]. In Sub-Saharan Africa 33 percent addition to net debt inflows in terms of loans

from official creditors and a recommencement of short-term debt inflows were in part offset

by a 14 percent decrease in net equity inflows [World Bank (2012)]. The Middle East and

North Africa was the only region where net inflows fell in 2010 with increase in bond

issuance not sufficient to counterbalance a 16 percent fall in equity flows and the halving of

net debt inflows from official creditors [World Bank (2012)].

Conclusion

The above review of recent trends in debt stocks and capital inflows to developing

countries indicates that developing countries as a group have maintained their resilience from

worldwide financial instability produced by the European crisis. Most of developing regions

experienced improvement in external debt ratios. However, many countries are expected to

be facing vulnerabilities in the form of increasing domestic debt. Further, at regional level

there is substantial heterogeneity, with some countries still facing debt distress or high risk of

debt distress. The increasing role of short-term debt can also lead to higher vulnerabilities,

particularly if conditions in European countries get worse, thereby adversely affecting the

growth performance of developing countries.

Crises are always costly and occasionally determined by external shocks or may be by

irresponsible behavior of both borrowers and lenders. Careful behavior may reduce the cost

and occurrence of debt crises. There is a need to develop a set of rules or principles for

conscientious sovereign borrowing and lending.

In BRICS summit held in New Delhi in March 2012, the members decided to build up

a working group to analyze the prospects of forming a new development bank to mobilize

resources for sustainable development projects and for infrastructure building in BRICs and

other emerging and developing countries. The large stocks of international reserves

accumulated by developing countries can be utilized to partially finance this bank instead of

investing in low-yield government bonds of developed countries. The reallocation of reserves

can lead to stimulating demand in developing countries and hence can help in addressing

current macroeconomic imbalances.
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3. REVIEW OF LITERATURE
The review of literature is distributed into four sections. In section 3.1 we discuss the

most important economic reasons for the existence of public debt. In section 3.2 we discuss

theoretical literature on the relationship between external debt and economic growth. In

section 3.3 we elaborate the empirical literature on debt and growth nexus. The issues

involved in the empirical analysis of debt and growth relationship are presented in section

3.4. Finally, section 3.5 concludes the chapter.

3.1 Why Public Debt

In this section we review the most important economic reasons underlying the

existence of public debt (including both domestic and foreign debts) from three viewpoints,

identified by Balassone et al. (2004): public finance, monetary policy and political economy.

The first two reasons are normative in logic suggesting reasons why public debt can be a

helpful device; the third reason is positive pertaining to factors leading to the option of deficit

finance in practice and with the resulting peril of excessive debt accumulation [Alesina and

Perotti (1995)].

3.1.1 Public Finance

On the basis of relevant literature, from a strictly public finance perspective the

existence of public debt is justified under three sets of circumstances: first, when government

has to finance non-remunerative expenses of a wholly abnormal scale [Pigou (1929)]; second

for the financing of fixed capital formation [Pigou (1929)]; third, when economy is facing

adverse macroeconomic circumstances [Hansen (1941)].  Thus, public debt is justified as the

collective outcome of deficits incurred under the above cited conditions. These factors, in

general, should not lead to large debts. Temporary debt accumulations are justified by

exceptional, cyclical and tax smoothing considerations, while the need of debt for the purpose

of capital formation is limited by the fact that only net investment should be funded  by

borrowing [Balassone et al. (2004)].

3.1.2 Monetary Policy (Public Bonds and Financial Markets)

Though primary purpose of public bonds is to serve as the instrument for financing

government spending, they also serve as relevant tool for development of financial markets

and for the carrying out of monetary policy [Balassone et al. (2004)]. The progress of the

public bond market plays its role in the creation of a broader, well-organized and efficient

bond market, improving the allocation of resources in the economy.  More specifically, it

may increase the supply of long-term capital [OECD (1982 and 1993)]. Debt instruments
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have high liquidity with low risk and hence can promote household savings [OECD (1982,

1993)]. However, high or rapidly growing debt may lead to problematic effects.

Public bonds offer a benchmark for low risk in financial markets and for that reason

offer better portfolio diversification. As pointed out by Gale (1989), in case of incomplete

markets the introduction of new securities that expand risk-sharing can also increase the

overall welfare. Further, government bonds are also utilized to take care of the needs of

particular groups of savers. As an example government can issue inflation-indexed (inflation-

proof) saving instruments, which other financial institutions are in general reluctant to offer

[Bach and Musgrave (1941)].

The efficiency of transmission mechanism of monetary policy can be improved by the

issuance of public bonds. Government serves as a low-risk borrower that issues significant

amounts of bonds with different maturities and hence helps monetary authorities in regulation

of liquidity through open market operations. In the absence of public bonds the monetary

authorities would buy and sell the assets of private sector. This in turn would affect the

allocation of resources in the country and such situations raise pressures towards restricting

the role of monetary authorities [Gokhale (2002)].

3.1.3 Political Economy

Following Balassone et al. (2004), the models of political economy [as discussed in

reviews of Alesina and Perotti (1995), Persson and Tabellini (2000), and Drazen (2000)] may

be divided into six groups on the basis of:

a. Fiscal illusion of naive voters and opportunistic politicians:  In general voters support

public spending but they do not like to pay for it. They have no knowledge about

government’s intertemporal budget constraint and opportunistic politicians get benefit of

it and incur large deficits in order to win elections [Buchanan and Wagner (1977) and

Buchanan et al.(1986)].

b. Redistribution across generations: Public debt provides a way of intergenerational

redistribution of resources.  Present generations may take advantage of the fact that

upcoming generations do not vote at the time when decision of issuing debt is made

[Browning (1975), Cuckierman and Meltzer (1989) and Tabellini (1990, 1991)].

c. Use of debt for strategic purposes: In order to tie the hands of possible successors

having different preferences, in terms of the level or composition of public spending,

policy makers in the current government issue debt in excess amounts [Persson and

Svensson (1989), Tabellini and Alesina (1990) and Alesina and Tabellini (1990)].
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d. Coalition governments: The accumulation of debt may be the result of a deferred

adjustment to an exogenous shock to the economy as a war of attrition takes place

between parties that desire to reallocate the load of adjustment to supporters of other

associates of the alliance. A situation in which parties with different ideological

inspirations are coexisting,  the initial deficit may be endogenized, this happens even if

all parties share a common preference for balanced budget [Alesina and Drazen (1991)

and Balassone and Giordano (2001)].

e. Contest due to discrete interests: When decisions regarding expenses are decentralized

and revenues are determined as a residual under a centralized process this can lead to a

tendency of overspending as well as overborrowing [Velasco (1999)].

f. Role of budgetary institutes: On the basis of the idea that deficit bias arises because of

common pool problem, there exist vast literature that compares the role of alternative

budgetary institutes, discusses quantitative limits on both fiscal variables and procedural

rules and across political systems. The literature suggests that some institutions are

correlated with smaller deficits [see Von Hagen (1992) and Von Hagen and Harden

(1994) for European countries and Poterba (1994), Alesina and Bayoumi (1996) and Bn

and Inman (1996) for USA].

The above mentioned factors offer some insights as to why countries experiencing

similar economic conditions might follow different debt policies. They also substantiate the

perception of previous studied regarding the risk that opportunistic or prejudiced behavior of

political leaders may lead to unsustainable debt dynamics. They also point towards the need

of introducing rules and procedures limiting budgetary decisions. As history reveals, the role

of these factors varies across countries and time and fiscal developments may be determined

by a number of other factors including political, constitutional and ideological constraints

and external shocks.

3.2 Theoretical Literature on External Debt and Growth Nexus

The positive effect of debt on growth, at reasonable levels of debt, is supported by a

number of theoretical models. In conventional neoclassical growth models when capital

mobility is allowed, it increases the country’s ability to borrow and lend and hence increases

transitional growth. The marginal product of capital in capital scarce countries is generally

higher than the world interest rate, providing them incentive to borrow and invest.

Similar implications are given by some endogenous growth models. In an extension

of Uzawa-Lucas model, Eaton (1993) illustrates that a rise in cost of foreign borrowing leads



27

to lower foreign borrowing resulting in lower level of growth in the long run. Theories

involving perfect mobility of capital are based on idealistic assumptions and include

counterfactual empirical implication [Barro and Sala-i-Martin (1995); Barro et al. (1995)].

The assumption that countries might be constrained to borrow freely seem more realistic due

to the peril of debt repudiation or moral hazard, implying that if borrowers are able to hide

their activities from lenders then  they can desire to spend or reinvest abroad part of their

rented money [Gertler and Rogoff (1990)]. The models involving risk of repudiation, such as

Cohen (1991), support the existence of a positive relationship between low levels of debt and

economic growth.

There are models that indicate a negative impact of large levels of accumulated debt

stocks on economic growth [like Krugman (1988), Sachs (1989), Alesina and Tabellini

(1989) and Tornell and Velasco (1992)]. In some models political economy consideration

may lead to excessive borrowing and low growth, often accompanied by capital flight, if the

costs of high taxes to service debt are not internalized [Alesina and Tabellini (1989) and

Tornell and Velasco (1992)]. Further, there are well recognized theories of debt overhang.

According these theories if there are chances that in future debt is going to be above the

country’s repayment ability then it scares off potential lenders and investors and expected

debt service is likely to be an increasing function of the country's output level. In such a

scenario, returns arising from investing in the country are subject to high marginal taxes by

foreign lenders thus discouraging both domestic and foreign investment [Krugman (1988),

Sachs (1989)]. Even though growth is not considered in these models in an explicit way but

the implication would be that larger debt stock will result in lower growth through the

channel of lower investment as investors will fear that higher the extent of production, the

larger will be the amounts to be taxed away by creditors for external debt servicing. In the

endogenous growth models of Cohen and Sachs (1986) and Cohen (1991, 1992) both the

above mentioned elements of political economy consideration and debt overhang theories are

combined together. According to these models, investment is the channel for non-linear

association between growth and debt.

As argued in several studies, debt overhang theories have wider implications because

all activities that involve acquisition costs at present for the purpose of higher output in the

future will be depressed as future benefits in the form of higher output are expected to be

shared partly by foreign creditors [Corden (1989)]. As an implication it will reduce incentives

for the government to undertake difficult policy reforms (e.g., liberalization of trade and

fiscal adjustments, which generally involve high political and economic costs at initial



28

levels). So, the channel of debt overhang works through both lower volume of investment and

a poorer macroeconomic policy environment, affecting the efficiency of investment [Pattillo

et al. (2011)]. Such an environment results in badly designed and executed and defectively

allocated investment projects. The expectation of debt relief, that is needed to resolve the

problem of debt overhang, can also reduce motivation of the government to follow such

reforms that enhance their capacity of repayment, leading to similar adverse effects on total

factor productivity [Pattillo et al. (2004)].

The broader approach to debt overhang argues that the costs of high debt servicing

relating to larger foreign borrowing may raise the possibility of inflationary financing, such

as the inflation tax [Calvo (1998) pointed out that high debt is related with higher

distortionary tax burden on capital], and/or precipitate a currency depreciation/devaluation on

the part of government to finance the excessive demand for foreign currency resulting from

debt servicing requirements. According to Oks and Wijnbergen (1995) the fear of private

sector regarding forthcoming depreciation or increases in taxes to service the rapid

accumulation of debt may lead to an increase in capital flight.  On the part of government its

efforts for debt rescheduling and other doubts relating to its debt profile may weaken its

administrative capacity and hence generate a further source of uncertainty.  The literature

pertaining to investment in the presence of uncertainty shows that under unstable and highly

uncertain environment investors may continue to follow their alternative of waiting

irrespective of improving fundamentals [e.g., Serven (1997)]. The presence of high

uncertainty leads to inefficiently allocated and inferior quality investment ventures that in

turn slow total factor productivity.

Debt can affect growth through the fiscal account as well. The existence of a debt

burden indicates that a major fraction of government earnings must be allocated to servicing

of debt. Once the alternative of short-term increases in government earnings has been

exhausted then it has to cut its other areas of government spending to provide funds for the

servicing of debt. One of the areas likely to be curtailed is public investment outlays [Agenor

and Montiel (1996)]. Lower public investment in turn results in lower total investment (since

public investment is generally an important portion of gross domestic investment). Secondly,

it may lead to a decrease in private investment, as some of the private investment is

complementary to public investment [Diaz-Alejandro (1981) and Taylor (1983)]. Thirdly, it

leads to a reduction in the efficiency of investment due to cost externalities arising from

particular form of public investment e.g. infrastructure. The association between debt and
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economic growth arising through fiscal account is known as crowding out effect [Serieux and

Samy (2001)].

The large burden of foreign borrowing may affect economic growth via external

account. In case of countries having non-traded currencies the reimbursement of external debt

necessitates the purchase of foreign currency that can be obtained through export earnings or

foreign capital inflows or by reducing foreign exchange reserves. The lack of considerable

accumulation of reserves, buoyant exports or sound inflows of capital indicate that debt

service payments mean lower ability to import. The resultant import compression is attained

either though price rationing (depreciation/devaluation of currency) or non-price rationing

(import restrictions). These lower and/or costly imports may cause a decline of imported

inputs and hence straightforwardly reduce production. The imports of capital goods may also

fall, leading to lower investment growth in addition [Moran (1990) and Ndulu (1991)]. This

outcome of serious debt burden arising from the external account is known as import

compression effec [Serieux and Samy (2001)].

An additional important source by means of which heavy debt can reduce growth is

the impact of high debt burden on development of human capital [Oxfam International

(1999), Serieux and Samy (2001), Clements et al. (2003), Pattillo et al. (2004)]. On the part

of government budget, the debt service payments can crowd out public investment as well as

social investment spending. Such an incidence can lead to lower expenditure on health,

education etc., and is likely to reduce the rate of increase in human capital (through health

and other productivity indicators). Lower expenditure on equipment and amplified teacher-

pupil ratio etc., may lead to lower quality of education, health, community development etc.,

thus generating a productivity effect on growth [Serieux and Samy (2001)]. The slow growth

of human capital is likely to slower the growth of output directly as human capital is one of

key determinants of output. The slow growth of human capital also produces an indirect

effect on growth by decreasing the efficiency of new investment in physical capital [Serieux

and Samy (2001)].

This theoretical review thus indicates that debt may have non-linear effect on growth

both through accumulation of physical and human capital and productivity. This point is well

depicted by “Debt Laffer curve” which postulates that higher debt stocks are linked with

lower likelihood of repayment of debt. On “good” or upward sloping section of the curve

rising face values of debt relate to higher expectations of debt repayment, while further

additions to debt reduce the anticipated reimbursement of debt on “bad” or descending

section of the curve.
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3.3 Empirical Literature on External Debt and Growth Nexus

3.3.1 Studies Relating External Debt to Economic Growth on the Basis of Country Groups

There are a number of earlier studies that supported depressing effect of external

borrowing on economic growth. Geiger (1990) reports statistically significant negative effect

of external debt burden on economic growth using panel data of nine South American

countries by applying distributed lag model over the period 1974-86. His findings were

further strengthened by Cunningham (1993) who conducted pooled, cross sectional and time

series analysis on the basis of 16 heavily indebted countries over the time span of 1971-87.

Rockerbie (1994) applied nested and non-nested tests on a sample of 15 less developed

countries and concludes that debt service requirements showed considerable depressing effect

on economic growth. Fosu (1999) also highlighted a negative effect of outstanding debt on

economic growth for 35 sub-Saharan countries on the basis of OLS analysis over the period

1980-90. Some authors like Savvides (1992) and Sawada (1994) have also supported the

negative effect of debt overhang on investment.

Regarding nonlinear relationship, Cohen (1993) considered capital accumulation as

the sole contributor to economic growth and explained that the effect of external resource

flows was not linear. According to his study the impact of debt on growth depended

significantly on capital flight as servicing of debt required high distortionary tax burden on

capital which lowered return on capital and hence reduces investment and growth. He

expressed the linkage between debt and investment as a kind of “Laffer curve” which

postulates that higher debt stocks are linked with lower likelihood of debt reimbursement.

A few studies indirectly analyzed the non-linear effect of debt. Cohen (1997)

examined poor growth of African and Latin American countries over 70s and 80s and found

that the likelihood of debt rescheduling depended positively on foreign indebtness and led to

a significant decline in growth. The variable of debt stock was not used directly in growth

regression but a variable proxying the predicted risk of debt rescheduling (or debt crises)

significantly lowered growth. He used this method in finding out the debt ratios (debt to GDP

ratio of 50 percent and debt to export ratio of 200 percent) above which probability of

rescheduling became excessive. Reinhart et al. (2003) used credit event history going back to

1920s and found quite lower turning points or thresholds for the likelihood of debt crises.

Though, they did not analyze debt and growth relationship directly but their results showed

that for countries with weak default and inflation history the risk of debt crises raised
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significantly at debt levels as low as 15 percent of GNP. Hence according to them it was

credit default and inflation history that determined the “safe” debt to GNP threshold.

The direct non-linear effect of debt on growth had been analyzed in Elbadawi et al.

(1997) by utilizing a quadratic specification and controlling for country effects. Their study

based on 99 developing countries implied a growth maximizing ratio of debt to GDP at 97%.

This study, however, did not make corrections for biases occurring because of the

endogeneity of a number of regressors - especially the variables relating to debt and due to

country fixed effects included in dynamic panel model. Clements et al. (2003) based their

analysis on low income countries and found that the marginal effect of debt became negative

for nominal debt-to-GDP ratio of 50 percent and net present value of debt to GDP ratio of 20-

25 percent.

Pattillo et al. (2002), using panel data comprising of 93 developing countries from

1969 to 1998, got support for the existence of inverted U (or inverted V) shaped relationship

between debt and growth. To find out the debt levels at which average and marginal debt

effects turn negative various non-linear specifications were tried. Their results showed debt

thresholds of about 160-170 percent of exports or 35-40 percent of GDP after which the

average effect of debt became negative and at about half of these values the marginal impact

of debt became negative. They observed that the effect of high debt appeared significant e.g.,

for a country with average indebtness the doubling of its debt ratio will reduce growth rate of

per capita output between half and a full percentage point. In case of countries benefiting

from debt decrease through highly indebted poor countries (HIPC) initiative, the growth at

per capita basis may rose by 1 percentage point, except when constrained by distortions at

macroeconomic and structural level.

Pattillo et al. (2003, 2004) analyzed the sources by which debt can affect growth.

They also tested for the existence of non-linearities in debt and growth relationship. They

used panel data for the period 1969-98 comprising of 61 developing countries. The results

showed that debt had depressing effect on growth mainly though a significant adverse impact

on the accumulation of physical capital and TFP. In case of countries facing high debt

doubling of the debt on average basis will decrease output growth by about one percentage

point and growth of productivity and per capita physical capital by less than one percentage

point. Considering the contribution, one-third of debt’s effect on growth occurred due to

accumulation of physical capital, and two-third by means of growth of TFP. Further their

findings appeared compatible with Easterly (2001) showing a simultaneous significant effect

of growth on debt ratios.
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A fresh strand of literature tried to evaluate the contribution of country specific

characteristics, for instance quality of their institutions and policies, on external debt and

growth relationship [Cordella et al. (2005), Colombo and Longoni (2007) and Presbitero

(2008)]. Though the role of institutional factors in determining economic growth is widely

recognized [Acemoglu et al. (2005)] but there is scant evidence on what determines debt

accumulation. An important exception is the effort done by Colombo and Longoni (2007)

who tried to show the contribution of socio political and institutional factors in explaining the

level of external debt. Cordella et al. (2005) allowed for different effects across subsamples

(defined on the basis of market access and institutional quality) of countries. They estimated

debt growth relationship by introducing two breaks and found evidence in support of debt

overhang for the intermediate levels of debt while for low and high levels of debt the

relationship appeared to be insignificant. Further, debt overhang and debt irrelevance zones

varied according to country characteristics: countries with better policies, better institutions

and easier market access depicted higher thresholds than the countries with poorer conditions.

Imbs & Ranciere (2005) used non-parametric approach (Kernel estimators) and found that the

marginal impact of debt became negative when debt-to-GDP ratio reached 60 percent and

NPV of debt to GDP reached 40 percent. Further, they found higher thresholds for countries

with good institutions. The study of Presbitero (2008) also supported a non-linear (inverted U

shaped) relationship between NPV of external debt around a threshold of 30 percent of GDP

on the basis of quadratic specification but only for countries following poor policies. On the

contrary, the effect of debt was linear and negative in countries with good policies. Cordella

et al. (2010) found that in case of non-HIPIC countries the marginal impact of debt became

negative when the face value of their debt reached 20 percent of GDP or when NPV of their

debt reached 10 percent of GDP. Moreover, these thresholds were lower in case of countries

with bad policies and higher for countries with good policies. Jalles (2011) also analyzed how

the quality of governance, particularly the level of democracy and the control of corruption

influenced the relationship between external debt and economic growth in a panel of 72

developing countries over the period 1970-2005. The results supported the better utilization

and management of debt by countries with lower corruption. In addition, on the basis of

nonlinear specifications both positive and negative effects of debt on growth were found to be

significant in countries with lower levels of corruption. This study did not clearly support a

Debt-Laffer curve for its sample. Moreover, the levels of debt threshold were found to be

higher for countries with lower levels of corruption.
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Reinhart and Rogoff (2010) examined the relationship of inflation and economic

growth at different levels of the public debt (particularly central government debt). The study

used a large data set comprising of forty-four countries spanning about two hundred years.

The study found a weak association between growth and government debt under a threshold

of 90 percent of GDP, across both emerging economies and advanced countries. After the

threshold level of 90 percent, the median growth declined by one percent and the average

growth declined considerably more. They found similar thresholds for both emerging

economies and advanced countries. Further, in case of external debt emerging economies

confronted lower thresholds. Moreover, the study founds no clear linkage between inflation

and public debt in case of advanced countries. On the contrary in case of emerging economies

inflation rose sharply as debt increased.

Irons and Bivens (2010) demonstrated that both of the theory and data used in the

paper of Reinhart and Rogoff (2010) rested on exceptionally shaky foundations. Firstly, they

argued that yearly growth and debt levels were examined ignoring an over the time impact or

a further complex dynamic linkage between debt and growth. Further, they mentioned that

the US economy had experienced debt levels over 90 percent quite rarely. In particular, out of

218 years only six times the US economy had gone beyond the threshold of 90% and these

six years were mainly related to defense buildups and the following demobilization in the era

of World War II. After the simple removal of the effect of defense spending, contributions to

growth during this period of high debt in fact demonstrated GDP growth that was almost

twice as much as the one during the lower-debt years. Moreover, the study indicated that the

threshold estimations of Reinhart and Rogoff (2010) depended on the simple correlation of

slower growth with high debt levels, however they provided no evidence on causality and

contemporaneous causality was in fact expected to be observed in the reverse direction.

According to authors the alternative explanation is even supported by the US data.  Finally,

the study pointed out that for the measure of federal debt Reinhart and Rogoff (2010) used

gross debt that covered intra-governmental holdings as well. Though, a more appropriate

measure of debt is considered to be the debt held by public because economic theory linking

overall economic outcomes to public borrowing mainly works through an interest rate

channel, considering the economic relevance it is the debt held by public that is more

appropriate rather than gross debt.

Kumar and Woo (2010) analyzed the impact of high government debt on long-run

economic growth, using panel of 38 emerging and advanced economies for the period 1970-

2007. The study considered a wide collection of growth determinants and a number of
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estimation issues including endogeneity and reverse causality. Further, threshold effects, non-

linearities and differences in the experience of advanced and emerging economies were also

examined. The initial debt and subsequent growth exhibited a negative relationship.

Controlling for other growth determinants, the study showed that a 10% increase in debt

reduced subsequent growth by 0.2 percentage points, on average basis, with relatively smaller

effect observed for advance economies. Further, regarding non-linearity the study showed

that a higher level of initial debt showed comparatively larger depressing impact on

succeeding growth.

Pattillo et al. (2011) evaluated non-linearity of debt and growth relationship by

utilizing a panel data set including 93 developing countries. Their study supported a hump-

shaped association between growth and debt, particularly when nominal debt to GDP and net

present value (NPV) of debt to GDP are used as measures of debt burden. When debt ratio

was doubled it led to a decrease in growth by third to half percentage point, after accounting

for endogeneity. The results indicated debt thresholds of about 160-170 percent of exports or

35-40 percent of GDP after which the average effect of debt becomes negative and at about

half of these values the marginal impact of debt becomes negative.

Shabbir (2013) considered a comparatively smaller sample comprising of 24

developing countries for the period 1976 to 2003 in order to study the effect of external debt

on economic growth. The results supported both the hypothesis of liquidity constraint and the

debt overhang theory, indicating the adverse effect of external debt on economic growth and

private investment serving as the channel through which the effect was realized.

3.3.2 Studies Relating External Debt to Economic Growth of a Specific Country

Were (2001) analyzed the effect of external debt on economic growth in Kenya by

highlighting that it is not external debt that is harmful for the country but it is the inability of

the country to meet its debt obligations that is really a harmful aspect. The model used in the

study was based on Elbadawi et al. (1996). The study used time series annual data for the

period 1970-95 with error correction formulation. The results indicated that external debt

accumulation adversely affected economic growth and private investment in Kenya but debt

servicing did not affect economic growth significantly, though it had some crowding-out

effects on private investment. Further, the results showed a high negative correlation between

private investment and external debt and economic growth and external debt.

Karagol (2002) explored the debt and growth nexus for the economy of Turkey.  A

standard production function model of Cunningham (1993) was used in this study with
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multivariate co-integration techniques to form a VEC (vector error correction) model to

analyze the long-run effects of external debt service on GNP on the basis of time series

annual data from 1956 to 1996. The external debt service was observed to have an adverse

effect on economic growth during the short run. The study found a uni-directional causality

between external debt service and GNP.

Maghyereh et al. (2003) examined the effect of external debt on the economic growth

of Jordan in order to determine its optimum level of debt. They employed endogenous growth

models derived by Romer (1986), Lucas (1988) and Pagano (1993) for their analysis, using

time series annual data from 1970 to 2000. Their results supported an optimal level of

external debt at about 53 percent of GDP. As external debt exceeded this level it started to

have a negative impact on the economy. A strong positive and statistically significant

relationship was observed between investment and economic growth.

Amin and Audu (2006) employed the co-integrating modeling techniques on time

series data spanning from 1970 to 2004 in order to analyze the impact of external

indebtedness on Nigeria’s economic performance. Their model was based on the works of

Elbadawi et al. (1996) and Were (2001). The results showed that debt service obligations

have significant negative effect on the growth rate of GDP.  Further, the results showed that

past debt accumulations have significant positive effect on economic growth which is quite

an unexpected result.

Diallo (2007) assessed the impact of external debt on economic growth of Guinea by

employing the model developed by Patillo et al. (2002) and applied co-integration technique

for time series data, for the period of 1972 to 2005. The study specified investment rate and

human capital development as the key sources of output growth. The results exhibited that all

the debt ratios were inversely related to the growth rate of per capita GDP. The outstanding

debt to export ratio appeared to be one of the main impediments to economic development in

Guinea and that a one-point increase (100 percent) in the debt- to- export ratio led to a six-

point (631 percent) decrease in growth. Though, debt service to export ratio was inversely

related to growth but this relationship was not significant implying that it was not the real

cause of the poor economic performance.

Adepoju et al. (2007) assessed the role of debt management policies in sustaining

economic growth and development of Nigeria. The study analyzed the Nigerian external debt

policies during 1962 to 2006 by distributing the time frame into specific periods such as the

pre-SAP period (1962- 1985), the structural adjustment program period (1986- 1997), the

post-SAP period (1997-1998) and the democratic period (1999- 2006). The study concluded
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that debt was productive only when it was properly managed in such a way that its rate of

return is higher than the cost of the debt servicing.

Patenio and Tan-cruz (2007) explored the relationship between external debt service

payments and economic growth of the Philippines from 1981 to 2005. They utilized the

framework developed by Wijeweera et al. (2005) and Cunningham (1993), which was based

on a standard production function model to examine the association between external debt

and economic growth. The estimated results pointed out that the effect of external debt

servicing on economic growth was not significant at conventional levels of significance,

while the effect of economic growth on debt servicing was highly significant.

Boopen et al. (2007) analyzed the association between external debt and economic

performance of Mauritius over the period 1960-2004. Keeping in view the likelihood of

endogeneity and dynamics in this relationship, a VEC framework was utilized to analyze the

difference between short and long run relationship between external debt and economic

growth. Their results showed negative association between debt and output both in short and

the long run. Further, the negative effect of debt on both the public and private capital stock

appeared consistent with debt overhang and crowding out hypotheses.

Hameed et al. (2008) evaluated the short-run and long-run relationships between

external debt and economic growth of Pakistan over the period 1970 to 2003.They utilized a

neoclassical production function which was also used by Cunningham (1993) and carried out

a variety of tests like the augmented Dickey- Fuller unit root tests, the Johansen’s co-

integration tests and the Granger causality tests in VEC framework. The results pointed out

that debt servicing burden showed a significant negative effect on the productivity of labor

and capital and consequently an adverse effect on economic growth. Their results highlighted

the presence of causal relationship going from debt service to GDP both in the short and long

run.

Adesola (2009) used annual data of Nigeria spanning from 1981 to 2004 to review

and analyze the effects of external debt service payment practices on economic growth and

development. Like Adepoju et al. (2007), this study also distributed Nigerian external debt

policies and performances into different sub periods. The variables analyzed in the study

consisted of annual debt service payments to Paris club creditors, Multilateral Financial

creditors, Promissory notes holders, London club creditors, and other creditors (Non-Paris

Creditors), the gross fixed capital formation and gross domestic product. The OLS technique

was used to analyze the data. They found that debt payments to Paris club creditors and

promissory notes holders were positively related to gross domestic product and gross fixed
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capital formation, while debt payments to London club creditors and other creditors showed a

significant negative effect on gross domestic product and gross fixed capital formation.

Ahmed (2010) studied the influence of external debt and its sustainability on the

public efforts to curtail poverty, sustain economic growth and peace in Sudan. The model

used in this study was developed by Clements et al. (2003). In this model growth rate of per

capita income was used as a measure of economic growth, but Ahmed (2010) incorporated a

number of new variables like revenue, expenditure, money supply, share of agricultural

sector in GDP, population growth rate, investment and service sectors’ (both government and

private sector) contribution to GDP. The results pointed out a significant dampening effect of

excessive external debt on growth rate of per capita income, confirming debt overhang

hypothesis as well as the crowding-out hypothesis.

The study of Udoka and Anyingang (2010) analyzed the impact of external debt

management policies on economic growth in Nigeria from 1970 to 2006. They examined the

effect of external debt on factors like gross domestic investment, exchange rate, fiscal deficit

and terms of trade. They classified debt into productive debt and deadweight debt. Debt was

considered productive when the acquired loans enabled the country to purchase some sort of

assets but debt was considered dead weight debt when the loan was undertaken to finance

wars and outlays on current expenditures. The study also distributed Nigerian external debt

policies and performances into different periods like Adesola (2009) and Adepoju et al.

(2007).  They used three debt indicators including debt service to export earnings ratio,

external debt to GDP ratio and the ratio of debt service to government revenues. The results

showed that an increase in GDI will increase external debt. Further, there was a positive

relationship between exchange rate and acquisition of external debt, foreign debt and

government fiscal expenditure and the terms of trade and external debts in Nigeria. Their

findings led to the conclusion that that GDP, fiscal deficit, exchange rate, terms of trade and

London interbank offer rates were the major determinants of external debt in Nigeria.

Malik et al. (2010) used time series annual data of Pakistan for the period 1972 to

2005 and examined the impact of the external debt and debt servicing on economic growth of

Pakistan. Their analysis showed a significant negative effect of external debt and debt

servicing on the growth rate of GDP. They stressed the use of right policies for overcoming

the external debt problem such as debt relief and debt or expenditure reduction initiatives.

Ezeabasili et al. (2011) investigated the connection between external debt and

economic growth of Nigeria over the period 1975-2006. After the verification of unit root

status and existence of cointegration, the two-stage least square (2SLS) approach was
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employed in order to examine the short run coefficients.  Error correction estimates indicated

negative effect of external debt and external debt service payment on the economic growth in

Nigeria. Specifically, 1percent increase in external debt resulted in 0.027 percent decrease in

GDP and a 1percent increase in total debt service resulted in 0.034 percent decrease in GDP.

Safdari and Mehrizi (2011) attempted to establish the underlying relationship among

five variables including GDP, external debt, imports and the public and private investments

in Iran over the period 1974-2007. The results obtained from VAR model (VAR) revealed

positive effect of public and private investment on economic growth whereas external debt

and imports showed a negative effect on economic growth. Moreover, external debt and

imports showed a negative effect on private investment whereas public investment showed a

positive relationship with private investment.

Nawaz et al. (2012) worked on Pakistani data spanning form 1980 to 2010 to analyze

the short-run and long-run dynamics underlying the external debt and economic growth

relationship by employing Johansen cointegration and Granger causality tests. The study

supported a long run relationship between economic growth and external debt. Further, the

study also supported bidirectional causality in the short run.

3.3.3 Studies on Causal Relationship between External Debt and Economic Growth

There are numerous studies in the literature that have analyzed causal relationship

between external indebtedness and economic growth from the perspective of developing

countries.  It is expected that foreign loans can enhance economic growth and development if

they are converted into capital and other required inputs. In contrast, if borrowed funds are

misallocated or diverted to consumption then economic growth and development are badly

affected

Afxentiou (1993) studied the linkage between foreign indebtness and economic

growth by applying Granger causality test on twenty middle income developing countries

over the period of 1971-1988. The study supported a strong negative effect of external

indebtness on economic growth. According to author mismanagement of borrowed resources

was the main cause of this result.

Another effort for the resolution of disagreement regarding the cause and effect

relationship between external debt and economic slowdown wais made by Chowdhury

(1994). The study also tried to resolve the Bullow and Rogof’s (1990) proposition which

maintains that the foreign debts are the indicators instead of the sources of economic

slowdown in developing countries. This study was based on seven indebted countries of Asia
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and Pacific, including Thailand, Malaysia, Indonesia, South Korea, Sri Lanka, Philippines

and Bangladesh and covered the time span of 1970-1988. The results pertaining to hypothesis

of Bullow and Rogof’s (1990) were rejected. Further, a feedback type relation was not

rejected for two countries, comprising Malaysia and Philippines.

Afxentiou and Serletis (1996) applied Granger causality tests on six alternative

measures of indebtedness, serving as proxies for the multiple mechanisms, on a sample of 55

less-developed countries over the period 1970-1980. The World Bank’s classification system

for debtor countries was used for their classification. The study supported non-existence of

any causal relationship between external debt and income for this sample of 55 developing

countries.

Amoateng and Amoako-Adu (1996) examined the linkage between exports, external

debt servicing and economic growth using data of 35 African countries. The Granger’s

causality test was applied for the analysis over the period 1971-1990 on the basis of panel

data. The study looked at the trivariate causality analysis of African countries by introducing

external debt servicing as a third variable in the export-economic growth analysis. The results

indicate that there is a feedback or bidirectional causality between external debt servicing,

economic growth and exports.

Pattillo et al. (2003, 2004) used panel data for the period 1969-98 comprising of 61

developing countries and a relatively newer method to address endogeneity, that has been

developed by Rigobon and Sack (2003), Rigobon (2003) and Hogan and Rigobon (2003).

This method is based on natural heteroskedasticity in the data (instead of lagged values of

explanatory variables as instruments) in order to solve identification problem arising in

simultaneous equation models.  The examination of the reverse causality supported a bi-

directional causality between debt and growth and the study advocated that both the effect of

growth on indebtedness and the effect of indebtedness on growth were found significant after

controlling for endogeneity.

There are a number of studies based on time series data of a particular country e.g.,

Karagöl (2002), Boopen et al (2007), Jalles (2011), Ezeabasili et al. (2011), Ahmed and

Shakur (2011), Ogunmuyiwa (2011) and Nawaz et al. (2012). Most of them used Granger

causality, Cointegration and ECM based causality tests. Karagöl (2002), Jalles (2011),

Ezeabasili et al. (2011) and Ahmed and Shakur (2011) supported a unidirectional causality

running from external debt to economic growth. While, Boopen et al (2007) showed

existence of bidirectional causality between public debt and economic development of

Mauritius and Ogunmuyiwa (2011) support non-existence of causality between external debt
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and economic growth of Nigeria as the causation is found to be weak and insignificant. On

the other hand Nawaz et al. (2012) worked on Pakistani data spanning form 1980 to 2010 to

analyze the short-run and long-run dynamics underlying the external debt and economic

growth showed unidirectional causality running from GDP to external debt.

3.4 Issues in the Empirical Literature Regarding Debt and Growth Relationship

3.4.1 Nonlinearities in Debt and Growth Relations

A number of studies including Elbadawi et at. (1997), Pattilo et al. (2002, 2003, 2004,

2011), Imbs and Ranciere (2005), Presbitero (2008), Reinhart and Rogoff (2010) etc., have

supported a nonlinear (inverted U type) relationship between external debt and economic

growth: a positive impact of debt on growth is observed at low levels of debt, but  this effect

turns negative when debt begins to rise above particular thresholds or turning points. Pattilo

et al. (2002, 2004 and 2011) pointed out that the comparison of results obtained from

nonlinear models with those obtained from a linear model confirmed that linear specification

tends to underestimate the negative impact of high debt on growth (as it constrained the

coefficient of debt to be the same for both moderately and highly indebted countries).

The straightforward way to test the existence of non-linearities is the introduction of

quadratic term in the growth regression. A number of studies utilized this approach including

Elbadawi et al. (1997), Pattillo et al. (2002, 2011) and Presbitro (2008). The use of quadratic

specification leads them to conclude that the debt and growth relationship can be portrayed

by an inverted U-shaped curve. The limitation of this approach is that it is highly influenced

by extreme values and the derived hump-shaped relationship may be due to few observations.

The spline regression provides an alternative way to determine the existence of non-

linearities by the introduction of one or more knots. Pattillo et al. (2002, 2003, 2004, and

2011), Schclarek (2004), Presbitro (2008) and Kumar and Woo (2010) have followed this

methodology and found the evidence of non-linearities. Compared to quadratic specification

this technique is more flexible but it is also arbitrary if the number and the cutoff of the knots

are selected on the basis of some theoretical prior rather than maximizing the fit of the model.

Imbs and Ranciere (2005) used non-parametric approach (Kernel estimators,

providing the advantage of avoiding the imposition of restrictions on the underlying non-

linearities in debt and growth relationship) and found that the marginal impact of debt

becomes negative when debt to GDP ratio reaches 60 percent and NPV of debt to GDP ratio

reaches 40 percent. Further they found higher thresholds for countries with good institutions.
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Panel threshold regression models (Hansen, 1999, 2000) allow estimation of

endogenous thresholds, rather than fixing them at arbitrary values. Afonso and Jalles (2013)

followed a similar approach in a large sample of developing and developed countries and

came out with a threshold of debt to GDP ratio close to 60 percent. They used Hansen’s

(1999) likelihood ratio (LR) statistic to decide the debt to GDP ratio that maximizes the fit of

the equation. While their results appeared consistent with the existence of a threshold at about

60 percent of GDP but some problems arise while interpreting these findings as evidence in

support of a non-linear debt and growth relationship. The first issue refers to the fact that

Hansen’s derivations presuppose a static model with independently and identically distributed

residuals, and it is not certain whether the results apply to a dynamic model with

heteroskedastic residuals [Panizza and Presbitero (2013)]. The second issue relates to the fact

that Hansen’s LR statistics can only be used to make a confidence interval around a threshold

under the assumption that such a threshold does exist (Hansen, 1999). This statistic cannot be

employed to verify the existence of a threshold. It can only be employed to form a confidence

interval around a threshold and testing for the presence of a threshold requires a more

complicate procedure [Panizza and Presbitero (2013)].

Kourtellos et al. (2013) used the structural threshold regression model [developed by

Kourtellos et al. (2011)] for a sample of 82 countries over three non-overlapping 10-year

growth episodes to estimate an augmented Solow growth model. This estimation technique

allows for regime specific heteroskedasticity and endogenous thresholds.

3.4.2 Endogeneity

Most of the policy makers appear to be of the view that large accumulations of public

debt decrease long run economic growth. This point of view is consistent with increasing

empirical literature that depicts negative correlation between public debt and economic

growth. The existence of this negative correlation does not certainly mean that debt reduces

growth. This negative relation may be driven by the fact that it is low economic growth that

leads to high levels of debt to GDP ratio (Reinhart, Reinhart, and Rogoff, 2012). On the other

hand, this observed correlation between public debt and economic growth may be because of

a third factor [Reinhart and Rogoff (2011)], for instance policies and institutions that have a

joint effect on these two variables or factors like banking crises that results in both growth

slowdown and public debt explosions.

The prevailing literature employs the use of lagged debt-to-GDP ratios to address the

problem of endogeneity. The use of lagged debt lessens endogeneity problem but it does not
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resolve it. Anticipation of a slowdown may introduce counter-cyclical expansionary fiscal

policies, leading to a higher public debt-to-GDP ratio. This high debt-to-GDP ratio will be

correlated with lower growth in future even if public debt has no causal impact on growth in

the future. The situation will be different when time dimension of data is sufficiently large.

This approach, however, is not feasible when the cross-sectional dimension of the data set is

small.

To assess the presence of a causal association between debt and growth we need to

find an instrumental variable that has a direct effect on debt but no direct (indirect effect on

economic growth apart from the one going through debt) effect on economic growth. One

possible approach is to use internal instruments (i.e., lagged values of the explanatory

variables). The recent empirical literature tries to tackle endogeneity problem by using lagged

values of the debt-to-GDP ratio as instruments [Pattillo et al.(2002, 2004, 20011), Kumar and

Woo ( 2010), Cecchetti et al. (2011), etc.] and apply GMM estimations with these internal

instruments [Pattillo et al.(2002, 2004, 20011), Schclarek (2004), Kumar and Woo ( 2010),

Cecchetti et al. (2011) etc.]. The techniques of system and difference GMM estimators are

mainly developed for microeconomic data and they work poorly when macroeconomic

datasets contain relatively small number of cross-sectional units [Bond (2002)].

The alternative approach for the study of causal effect of public debt on economic

growth is to use external instruments. We didn’t find any study relating to developing

countries that have used external instruments for external debt. We are, however, aware of

only two papers relating to developed countries that use an external instrument for public

debt. Checherita-Westphal and Rother (2010, 2012) analyzed 12 euro-area countries spanning

for the period 1970-2008 and instrument for the debt-to-GDP ratio of country i at time t is

taken as the average debt-to-GDP ratio in remaining 11 countries at time t. There are two

problems with this instrument. First the instrument is valid only if: “there is no strong

relationship between debt levels in other euro area countries and the per-capita GDP growth

rate in one specific country”. Such an assumption is not easy to defend particularly at time of

crisis, when there is vast support of large cross-country spillover effects [De Santis (2012)].

Second, the results of their instrumental variable approach are very close to those of the OLS

regressions. This might indicate that debt is not endogenous, or that the instrument is not

appropriate [Panniza and Presbitero (2013)].

Panizza and Presbitero (2012) utilized the same specification as of Cecchetti et al.

(2011) but they used valuation effect as an instrument for public debt. This valuation effect is

formed by the interactions between foreign currency debt and movements in the exchange
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rates. Such an instrument is hard to construct for developing countries due to non-availability

of data.

3.4.3 Choice of Appropriate Measures of Public Debt

An issue that is infrequently discussed in the empirical literature pertaining to the

relationship between public debt and economic growth is the definition of debt itself.

Particularly, it is not clear whether researchers should concentrate on gross or net debt?

Whether they should focus on explicit debt or should they also include the implicit liabilities

of the government? Whether standard measures of public debt should also consider the

expected value of the government’s contingent liabilities? It is hard to find clear cut answers

to such difficult questions.

In gross public debt we consider the stock of outstanding government debt while in

net public debt government assets are deducted from the gross debt and this difference

between gross and net debt can be quite large. Though net debt may seem to be the most

appropriate measure of government indebtness but its calculation involves precise evaluation

of the government’s assets and liabilities which is a tough exercise, full of conceptual as well

as practical challenges. Consequently, the definition of gross debt is fairly homogenous

across country while each country has its own definition of net debt. As an example, Cowan

et al. (2006) indicate that social security reforms can have huge effects on debt ratios even

when they have no effect on government net assets.

The measures of debt that contain the government’s future implicit liabilities may

yield much larger debt ratios. Hagist et al. (2009) estimate the net present value of future

government liabilities and revenues and use the difference between the net present value of

future liabilities and revenues to build a measure of implicit government debt. Their

calculations suggest that the total debt-to-GDP ratio is often twice as large as gross debt to

GDP ratio and, in some cases more than five times the level of the explicit debt-to-GDP ratio.

Keeping in view the difficulties involved in the calculation of net debt, most of the

studies that analyze relationship between debt and growth rely on gross debt, even if this

measure is not a good indicator of the government’s financial situation. Moreover, now it is

acknowledged that vulnerabilities depend on both debt levels and debt composition [Inter-

American Development Bank (2006)] but unluckily, it is very difficult to find cross-country

data on the composition of public debt in advanced and developing economies.
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3.5 Conclusion

The above review of theoretical and empirical studies and issues involved in the

empirical analysis indicates that the relationship between external debt and economic growth

is still a controversial issue. The ‘reasonable’ levels of borrowing by a developing nation are

expected to augment its economic growth, both total factor productivity growth and

accumulation of capital only if they utilize the rented finances for prolific investment and try

their best to avoid policies distorting economic incentives, macroeconomic instability, or

substantial unfavorable shocks so that growth is enhanced and permits for well-timed debt

repayments. The presence of macroeconomic and structural distortions, adverse political and

institutional conditions may add to the adverse impact of high indebtness. In this study we

will further try to explore the non-linear debt and growth relationship by incorporating the

interaction of debt indicators with indices of institutional quality including, governance,

political stability and democracy. Instead of directly linking debt to economic growth to

observe their relationship, we first find the nature of relationship between external debt and

sources of growth including physical capital, human capital and total factor productivity.

Later on, we simulate the impact of external indebtness on output by aggregating the impact

of external indebtness on individual sources of growth.  We also analyze the impact of

external indebtness on domestic and foreign investment separately. The above discussion

indicates that different studies have used different techniques for the exploration of

nonlinearities in debt and growth relationship and there is no unique technique that is suitable

to all types of data and specifications. Because of the difficulty involved in the calculation of

external instrument for debt in case of developing countries and lack of expertise in Semi and

non-parametric approaches we rely on mostly utilized techniques of estimations in case of

developing countries i.e., IVLS, Fixed Effect estimations, Random Effect estimation and

GMM. Considering the large cross section, the use of annual data of sample countries and

inclusion of institutional variables the problem of endogeneity relating to external debt

variable is likely to be taken into account.
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4. METHODOLOGY

4.1 Introduction

This study intends to analyze the role of institutions in debt and growth nexus in case

of developing countries. Specifically, study aims at four objectives. First, to evaluate whether

external debt affects growth mainly through its impact on accumulation of factors or through

the impact on total factor productivity, and to evaluate the existence of nonlinearity of these

effects. Second, to investigate whether the effect of external debt on growth and its sources

interacts with institutional quality. Third, to examine whether this debt and growth

relationship and its interaction with institutional quality varies across countries depending

upon their level of development. Fourth, to study the impact of external indebtness and

institutional quality on domestic and net foreign direct investment.

In order to achieve first three objectives a theoretical framework is presented in

section 4.2.1 We start the determination of output (GDP) through a simple Cobb-Douglas

production function in which potential output is constrained by its sources-same approach is

followed by Fischer (1993), Beck et al. (2000), Bosworth and Collins (2003) and Pattillo et

al. (2004). Section 4.2.2 describes model specification to analyze the nonlinearity in debt and

growth relationship and the interaction effect of debt and institutions at low and high levels of

debt. Section 4.2.3 describes the control variables used in this analysis. Sections 4.3  relates

to the fourth objective of this study and explains the effect of external debt and institutions on

the overall gross domestic and net foreign direct investment. Its first subsection 4.3.1

introduces the logic of this analysis. Sections 4.3.2 shows relationship of FDI with external

debt and institutional variables and section 4.3.3 explains the relationship of gross domestic

investment with external debt and institutional variables.

4.2 External Debt and Growth

4.2.1 Theoretical Framework

To study the nature of relationship between debt and economic growth we start by

introducing simple empirically tractable model like those presented widely in the literature on

growth. The determination of GDP is done through a production function in which potential

output is constrained by available factors of production. The debt-growth relationship is

based on a system of four reduced form equations for (1) physical capital per worker, (2)

human capital per worker, (3) total factor productivity, and (4) output per worker. The
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specification of these equations allows for the identification of the channels through which

external public debt affects economic growth and it also helps to determine whether the debt-

growth relationship is influenced by governance variables. Specifically, we use a Cobb-

Douglas production function assuming constant returns to scale, that is;

  1
ititititit LHKAY (4.1)

where itY is the aggregate output, itA is the total factor productivity (TFP), itK is physical

capital, itH is human capital, and itL is the quantity of labor in country i at time period t. The

parameters  and  measure the income shares of physical and human capital, respectively.

Our specification appears consistent with the “augmented” version of  neoclassical Solow

growth model which is also used by Mankiw et al. (1992), Klenow and Rodriguez-Clare

(1997), Cohen (1997) and more recently by Pattillo et al. (2004). In per worker form equation

(4.1) can be rewritten, after taking logs on both sides, as

ithitkitaity   (4.2)

where ait, yit, kit, and hit are logarithms of total factor productivity, per worker output, per

worker physical capital and per worker human capital, respectively. Equation (4.2)

decomposes the per worker output (y) into the contributions of physical capital per worker

(k), human capital per worker (h), and the total factor productivity (a). The shares of physical

and human capital in income,  and  and are both assumed equal to 0.33 for the entire

sample, on the basis of coefficients implied by Mankiw et al. (1992) study.3 A recent study

by Steffen (2013) developed a method that allows dividing the total labor income into parts

of basic labor and human capital using annual micro data of Germany for the years 1976,

1985, 1995 and 2006. The obtained average income shares appeared in agreement with the

well known results of Mankiw et al. (1992) if only employed workers are considered. If self-

employed labor is also taken into account, the share ratios of physical and human capital and

labor change considerably.

The total factor productivity in log form can then be calculated as a residual by

rewriting equation (4.2) as follows:

itititit hkya   (4.3)

3 This assumption about the shares of physical and human capital appears consistent for a few (mostly
advanced) countries for which micro data are available [Mankiw et al. (1992) and Pattillo et al. (2004)]. The
indication of similar shares in countries where they can be measured appropriately suggests that if we also
assume them same for all the countries then this will not be a serious simplification [Pattillo et al. (2004)]. The
assumption of fixed income share is also consistent with data for OECD countries. In the absence of availability
of data on income shares for developing countries and to avoid arbitrariness, like Pattillo et al. (2004), we also
assume that the industrial countries income share also apply to the  developing countries.
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Following Mankiw et al. (1992) and the subsequent studies, we choose a specification

in which the role of human capital is kept separate as factor of production rather than

absolutely adding it to the labor force, as is done in Bosworth and Collins (2003). Their

specification restricts the human capital’s income share (β) to be equal to the labor’s income

share (i.e., 1-α), thus assigning a larger weight of 0.6-0.7 to the contribution of human capital

as compared to the share suggested by previous research (0.3-0.4) [Pattillo et al. (2003)]. Due

to their assumption of lager share for human capital the contribution of residual TFP becomes

systematically smaller in growth accounts of Bosworth and Collins.

The majority of aggregate production functions and growth accounting studies are

based on the assumption that the marginal private products of each of the factors of

production is equal to its marginal social products; therefore the economies are efficient and

produce maximum or optimal level of production that can be attained from available factors

of production and technology. As compared to this, our argument is that output that a country

may obtain from given resources may also be constrained by the structure of incentives

inherent in its policy regime and institutions. This means that a stagnant low income country

could have almost the same access to world’s technologies as rapidly growing one, but

because of poor governance, political instability and lack of democracy its firms and workers

do not have incentive to use available technologies and factors efficiently.

4.2.2 Model Specification

First we will examine how debt, institutional and other control variables influence the

sources of growth, including physical capital per worker (kit), human capital per worker (hit)

and total factor productivity (TFP). Then we will combine the individual impacts on the three

sources of growth to look at the collective effect of various variables on output per worker.

As already mentioned in the review of literature that reasonable levels of borrowing

by a developing country are expected to augment its economic growth, both through

improvements in productivity and accumulation of capital. These countries, being on the

initial stages of growth and because of the small stocks of capital, are expected to offer

investment ventures with higher rates of return as compared to developed countries.

Particularly, it seems that if they utilize the rented finances for prolific investment and they

try their best to avoid policies distorting economic incentives, macroeconomic instability, or

substantial unfavorable shocks then they can achieve growth targets that permit for well-

timed debt repayments. The presence of macroeconomic and structural distortions, adverse

political and institutional conditions may interact with the impact of high indebtness.
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Three characteristics seem to be important while analyzing the role of debt in

economic growth. First, economies that experience a high level of political stability and

social order are expected to grow faster than economies that have gone through political

instability and chaos. Second, good governance prevailing in the country is more likely to

achieve long-term development. Third, democracy plays an important role for maintaining an

efficient economic system. This may mean having institutions like fair and impartial judicial

system, an independent finance ministry and an independent central bank. Investment in such

an environment enables developing countries to achieve sustained economic growth.

To examine whether the impacts of debt on output per worker, productivity,

physical/human capital per worker are conditional on institutional quality, the model is

augmented with interaction terms. The debt variable is interacted with the governance index,

political stability and democracy index to capture this effect. Debt can have a positive impact

on growth of countries having an institutionalized check on government power. If otherwise

then debt could be utilized to fulfill authorities’ own non-productive goals or for servicing of

already acquired debt. The extent of political accountability will decide the level to which

these resources will be utilized for productive purposes. In addition, during times of political

instability, institutional and non-institutional methods for protecting contractual rights and

property rights are further frail and capitalists are expected to decrease and reallocate

investment to evade risk. We deviate from the literature by analyzing how institutional

quality interacts with debt while influencing the growth performance of developing countries.

On the basis of definitions of variables in International Country Risk Guide (ICRG)4

we have combined Bureaucracy Quality, Corruption, Law and Order and Democratic

Accountability to represent Governance Index. Similarly, an index of Political Stability is

formed by combining internal conflict and ethnic tensions. Lastly, Democracy index is based

on military in politics and religious tensions.

First we take the general equation for the logarithm of total factor productivity  ita :

 itititititit XDemPolGovDfa ,,,,

Where

D : External debt as a percentage of GDP

Gov : Governance Index

Pol: Political stability Index

Dem: Democracy Index

4 Detailed explanation of each risk component of ICRG data is given in Appendix B.
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X : Conditioning or control variables

The nonlinear relationship between debt and productivity is estimated using the

following spline function:
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where

ln = Natural logarithm

ita = Logarithm of total factor productivity

D
~

= Debt threshold after which the marginal effect of debt turns out to be negative

Z = Dummy variable Z = 1, if debt is above D
~

and zero otherwise

LE = Life expectancy at birth

Sec = Gross school enrolment at secondary level

Ter = Gross school enrolment at tertiary level

Pop_g = Population growth rate

Open = Trade openness describe as the aggregate of exports and imports divided by GDP

Ds_exp= Debt service to export ratio

Credit = Domestic credit to private sector as a percentage of GDP

Inf = Rate of inflation, measured by the yearly growth rate of the GDP implicit deflator

I_net = Internet users (per 100 people)

Phone = Mobile and fixed-line telephone subscribers (per 100 people)

ai(t-1) = Lagged total factor productivity

Similarly we have the following spline function for capital per worker:
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where, k is logarithm of capital per worker.

Likewise, the spline function for human capital is as follows:
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where, h is logarithm of per worker human capital.

Finally, substituting equation for physical capital, human capital and total factor

productivity into equation (4.2) we get:
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where, y is logarithm of output per worker. Equation (4.7) shows that the coefficients in the

regression of output per worker are weighted averages of the regression coefficients obtained

from the equations of the three sources of growth (4.4, 4.5 and 4.6). The weights are equal to

1 for TFP, alpha ( ) for physical capital and beta (  ) for human capital regression

coefficients.

At empirical level economists use different measures to capture economic growth, for

instance, GDP, growth rate of real GDP, growth rate of real GDP per capita, levels of output

per worker and growth rate of output per worker. In order to measure growth we are going to

use levels of output per worker instead of growth rates and are decomposing per worker

output into the sources of growth through a neoclassical production function. This

consideration is important for a number of reasons [Hall and Jones (1999)]. Firstly, the

differences in long-run economic performance are captured by levels because levels are

directly related to welfare, as measured by consumption of goods and services [Hall and

Jones (1999)]. Secondly, in the literature on economic growth there are a number of studies

that have pointed toward a focus on levels rather than growth rates, for instance, Easterly et

al. (1993), Parente and Prescott (1994), Jones (1995), Barro and Sala-i-Martin (1995) and

Eaton and Kortum (1995). Easterly et al. (1993) reported that the differences in the growth

rates across countries appeared to be mostly transitory because their study provided relatively
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low correlation of growth rates across decades [Hall and Jones (1999)]. Further, Jones (1995)

presented a model that showed association between different government policies and levels

of output per worker but did not find any relationship between government policies and

growth rates of output per worker. Moreover, Parente and Prescott (1994), Eaton and Kortum

(1995) and Barro and Sala-i-Martin (1995) pointed out that technology transfers keep

countries from drifting indefinitely far from each other and hence in the long-run all countries

will be growing at a common rate. These models indicate that long-run differences in levels

are interesting differences that need to be explained. This point is recognized by some studies

in cross country growth literature. Specifically, the growth regressions in Barro and Salai-

Martin (1992) and Mankiw et al. (1992) utilized a neoclassical growth model with constant

long-run growth rates across countries or regions. These studies highlighted that countries

grow more rapidly the further they are below their steady state and differences in growth

rates are transitory.

4.2.3 Discussion of Control Variables

The variable of life expectancy signifies that healthier population is an asset for the

economy. This variable captures the essence of healthier economy as healthy persons are able

to invest in order to become more productive and hence increases human capital. Healthy

people can contribute more in production by putting in more hours and by no absentees at

work due to bad health. Due to longer life they can contribute their expertise through their

life long experience leading to higher productivity. Higher life expectancy at birth also

positively influences the investment leading to more capital accumulation.

The fundamental element of research sector, that creates innovative goods or ideas

that motivate technological progress, is human capital. Nelson and Phelps (1966) suggested

that in cross sectional models of technical change the spread of innovative ideas across

countries is because of the stock of human capital that makes it easier for a country to absorb

new products and ideas discovered elsewhere. This leads the follower country to catch up

faster to the technical leader. For human capital the rates of school enrollment are used as

proxies. A well educated and healthy work force directly or indirectly increases economic

growth. The greater the stock of human knowledge, the greater will be the rate of

innovations, TFP and economic growth.  The spillover benefits from human capital can lead

to increase in rate of return on human capital over time. Return to abilities like skill in

communication is high if people are more capable. Increase in quantity of such human capital
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per person will guide to higher rates of investments in human and physical capital and hence

a higher growth of output on per capita basis.

Growth of population and economic growth have a close connection. There are

arguments both for the positive and negative effects of population growth on economic

growth and development. Malthus (1826) stated that increase of population occurs at a

geometric rate whereas production increases at an arithmetic rate and hence growth of output

cannot take place at the same rate. Solow (1956) argued that a rise in growth rate of

population leads to a fall in capital per worker in addition to a decline in the steady state

output per worker. Though, some optimistic views are also at hand indicating a positive

impact of population growth on economic growth. Ahlburg (1998) believed that bigger

population can lead to “demand pulled” and “technology pushed” growth which implies that

higher growth of population can raise the demand for goods and can boost the technical

development. Consequently, it can raise productivity of labor, per capita output and living

environment.

Trade openness is often hypothesized to increase economic growth by a number of

ways, for instance, through access to highly developed technology in foreign countries,

potential of catch up, larger access to a diversity of inputs for production and excess to

broader market places that increase the competence of home manufactures via increased

specialization. Trade openness is taken to represent social infrastructure in the country. In

addition, the added exposure to worldwide trade allows access to overseas technologies that

complements human capital and increases marginal productivity.

External debt service can possibly have an effect on economic growth via crowding

out of private investment or through changing the allocation of government expenditure.

Keeping other things equal, larger debt service may increase the interest bill and budget

deficit of government, decreasing public savings; which in turn might either increase interest

rates or reduce credit to be used for the private investment, diminishing economic growth.

High debt service expenditures may in addition have unfavorable effects on the composition

of public expenditure by restricting the amount of resources to be used for development of

human capital and infrastructure, with depressing effects on economic growth. Certainly,

higher external debt service seems one of the major impediments in fulfilling the basic human

requirements including (healthcare, education and nutrition) in developing countries [Oxfam

International (1999), Clements et al. (2003), Pattillo et al. (2004) and Lumina (2008)].

Inflation is used as an indicator of macroeconomic environment. The impact of

inflation on growth is controversial among theorists and researchers. Tobin (1965) thought
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money to be a substitute of capital to establish a positive effect of inflation on growth; his

results are known as the Tobin effect. On the other hand, the adverse effect of inflation on

growth is recognized as anti-Tobin effect and it is related to cash in advance models (e.g.

Stockman, 1981) that consider money as complementary to capital. High and volatile

inflation that may be the consequence of excessive monetary policy undermines growth by

reducing long-run investment and productivity of investment.

Credit to private sector serves as a proxy for financial development. Financial

deepening is both a cause and effect of economic growth (Rajan and Zingales, 1998). In

general the accessibility to more financial services raises investment and hence economic

growth. In the presence of developed financial markets when additional investment ventures

are carried out, it becomes relatively easier to diversify risk, hence more funds are invested

(Acemoglu and Zilibotti, 1997). On the other hand, financial expansion can reduce growth

even though it may improve economic welfare. Actually this can happen if, for instance, the

opening of insurance markets decreases precautionary savings, reducing the availability of

resources to finance investment (Devereux and Smith, 1994). Moreover, strategies to

encourage financial development by means of financial liberalization are desired to be

undertaken jointly with institutional reforms otherwise it will increase financial fragility.

The provision of better infrastructure comprising of transportation,

telecommunication and information technology and energy use have a deep and lasting effect

on society. A society with well-designed and extensive transportation and communication

system seems to be developed and industrialized. The existence or shortages of these services

forms the boundaries of the country, states and local governments. Due to non-availability of

data on roads and energy sources we only consider the impact of telecommunication and

internet on growth and its sources.

Technology advances in the form of internet can enhance the capability of an

individual and improve the ability to deliver. With the internet awareness comes into play

better knowledge and appropriate understanding of the world around us. This is particularly

important in the development of relevant skills for growth enhancing purposes. There are

possibilities that such skills are cost efficient and could be acquired in short span of time.

This will increase investment and can provide opportunities for exploration of new

investment ventures. This accumulates capital in much better and time-efficient manner.

Moreover, the use of internet in electronic distance learning is becoming common in many

developing countries. The use of this facility in education can increase human capital in a
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cost efficient manner by providing flexible options (home based study or overseas student

registrations) to acquire quality education.

Telecommunication infrastructure, either financed by public or private sector is a key

element of social overhead capital (comprising of public infrastructure, health services and

education.). Telephone lines and mobile phones provide cost efficient communication. Public

investment in communication is highly correlated with economic growth as it reduces the

expense of interaction, enlarges market margins and exceptionally increases information

flows. Kefela (2011) indicated that mobile phones are capable of producing knowledge

driven economic growth, improving efficiency and equality in Sub-Saharan Africa by

creating macroeconomic advantages ensuing to nation as a whole and microeconomic

advantages ensuing to persons or individuals.

4.3 External Debt and Domestic and Foreign Direct Investment

4.3.1 Introduction

The economic planners and policy makers, across the globe, are concerned about the

severity and the length of business cycles especially recessions. Considering both the long-

run and cyclical functioning of any economy a crucial role is played by investment in capital

goods. It is a leading source of long-run economic growth because of its importance as the

chief element of the aggregate demand. For that reason, traditionally a prime place is given to

the capital accumulation in the literature pertaining to economic growth. The empirical

literature on economic growth substantiates that among the determinants of cross-country

growth the most robust one is the investment in capital goods [Levine and Renelt (1992),

Durlauf and Quah (1999)]. However, investment is an intricate process as it relies on past

decisions, current environment and expectations about the future [Lucas and Prescott (1971)].

In an open economy there are two sources of investment, domestic and foreign.

Domestic investors may not supply all the investment needed to run the economy because

domestic investors cannot invest in every sector of economy due to their inefficiency in a

particular field or due to the lack of minimum technology level. In this regard there is a need

of foreign sector to fill this gap. In case of developing countries the need for foreign

investment is even higher. Their low income level is the main hurdle behind low investment

level in their economies. Generally budgets of the developing countries are in deficit due to

which governments itself cannot take incentive to invest in long-term projects. And if they do

so, it is only possible in the form of foreign loans, which are available on high interest rates.

In this scenario, developing countries are in need of foreign investment along with domestic
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investment so that the national resources are utilized efficiently. In order to analyze how high

debt constrains capital accumulation we analyze the impact of debt on gross domestic and net

foreign direct investment separately, controlling for the other determinants of each type of

investment.

We further investigate the interaction of debt with the variables of institutional quality

because the new growth theory’s literature, based on North and Wiengast (1989), emphasizes

on the significance of generating an institutional environment that is generally helpful to

markets e.g., enforcement of contracts, safety of property rights and free market exchange at

predetermined market prices.5 In general investors will be hesitant to put their resources at

risk when property rights are weak and poorly protected.  Hence, good quality institutions are

vital for investment. Soto (2000) and Johnson, et al. (2002) emphasized the significance of

financial institutions in investment. Further, North and Wiengast (1989) suggested a

beneficial effect of political institution on investment, provided that they contain proper

check and balance on government. First we take foreign direct investment.

4.3.2 Foreign Direct Investment

The concept of FDI can be described as the investment decision undertaken to obtain a

long-term management interest in an enterprise working in a country other than that of the

investor. The inflows of FDI are measured by the increase in the book value of the net worth

of investment in one country held by investors in another country. The FDI flows mostly

correspond to the expansion of worldwide activities of multinational companies (MNCs) – or,

as is lately being called, transnational companies (TNCs).

Different types of FDI are defined on the basis of the way foreigners invest in the host

country and their motives of investment in host country. Green field investment is generally

considered as the direct investment in facilities, thus increasing the level of capital stock in

the economy. In brown field investment foreign firms only acquire the existing facilities,

increasing capital stock to a limited extent. Investment by a foreign firm in the domestic

economy in the same industry in which it operates at home is called horizontal FDI. On the

other hand, vertical FDI has two types. In backward vertical FDI foreign firm supplies inputs

for the domestic production process whereas in forward vertical FDI a firm in a foreign

country sells the outputs of a firm’s domestic production.  On the basis of investing firms’

motives there are some additional types of FDI. Investment which seeks to obtain sources of

5See North (1990), Barro (1996), Landes (1998), Knack (1996), Hall and Jones (1999), Acemoglu, et al. (2001)
and Knack ( 2003).



56

production that are more efficient than those available in the home country is called resource

seeking investment. The market seeking investment aims at either maintaining existing

markets or penetrating into new ones. The investment that is made to exploit the benefits of

economies of scale to increase their efficiency and also those of common ownership is called

efficiency seeking investment.

Higher debt burdens create constrictions not only for private lending but also for FDI

flows [Nunnenkamp (1991)]. The presence of large external debt burden reduces the

investment activity in different ways. A high external debt to GDP ratio can lower the

motivation for investment abroad because as the amount of government debt rises, it

increases uncertainty regarding policies and actions that the authorities will follow to meet

their debt servicing requirements, producing unfavorable impacts on investment. Particularly,

the accumulation of public sector’s debt stock may create the anticipation that the

government will follow distortionary measures to service its debt obligations. [Agénor and

Montiel (1996)]. The large literature on investment under uncertainty finds that under such

situations, potential private investors (domestic as well as foreign) will choose as an

alternative to follow their option of waiting [Serven (1997)]. Furthermore, under such

conditions forthcoming investment is expected to be inclined towards quick return activities

instead of irreversible investment projects involving longer period of time and high-risk.

Speedy accumulation of debt may be followed by rising flight of capital if the private sector

doubts significant increases in taxes and/or devaluation of currency for servicing of public

debt obligations [Oks and Wijnbergen (1995)].

Returns on FDI in the form of profits, market development, innovations, and

expansion of business are related to economic, social, financial, institutional and political

factors in the host nation as well as to those internal to transnational corporations. This inter-

linkage of returns with these factors makes them important determinants of FDI, with a

varying degree of risk attached to them. In case of developing countries it is argued that

corruption, political instability, law and order conditions, bureaucratic accountability and

other such factors influence not only the progress of the economy but also FDI flows. Busse

and Hefeker (2005) analyzed how political risk and quality of different institutions attract

FDI in a sample of 83 developing countries over the period 1984 to 2003. The results showed

that the absence of internal conflict and ethnic tensions, government stability, law and order

and democratic rights served as statistically significant determinants of FDI inflows. In the

study by Roberts (2006), the impact of democracy and property rights on FDI is observed in a

sample of 117 under developed economies over the period 1976-2002. Results indicated that
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democracy and property rights have significant positive effect on FDI as investors feel

confidence on the economic policies of the country which are more stable in nature. The role

of democracy for FDI is also observed by Li and Resnick (2003). Democratic institutions

may reduce the monopoly power of MNEs (Multinational Enterprises). Democratic

governments cannot generously offer fiscal and financial incentives to foreign investors. On

the other hand, through the protection of property rights, democratic institutions can attract

FDI flows. Brada et al. (2005) provided an evidence of depressing influence of political

instability on FDI inflows.

In this study we will explore somewhat different aspect of FDI. Apart from analyzing

how indices of governance, political stability and democracy affect FDI, we will also

examine how these factors interact with external debt burden. Poor governance, political

instability and/or low level of democracy can further aggravate the adverse influence of

external debt on FDI. Aside from the above-mentioned factors, a number of social, economic,

and incentive variables are used as the determinants FDI at empirical level.

In the light of the above discussion the following mathematical specification is

proposed for empirical exploration.
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where

FDI = Net Foreign direct investment expressed as a percentage of GDP

GDP = Gross domestic product measured in constant prices of 2000

Grow = Annual growth rate of GDP on percentage basis

DA = Domestic absorption, equal to the sum of GDP and trade deficit

Exch = Real exchange rate index with 2000 taken as base year [nominal exchange rate (in

terms of domestic currency price of US dollar) multiplied by the US CPI and divided

by domestic CPI]

Bop = Balance of payment deficit expressed as a percentage of GDP

DI = Domestic investment expressed as a percentage of GDP

UP = Urban population as a percentage of total population

ODA = Net official development assistance as a percentage of GDP

Dom_S= Gross domestic savings as a percentage of GDP
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S = Average years of schooling (of population aged 15 and over)

FDIi(t-1) = Foreign direct investment as a percentage of GDP in the previous year (t-1) of

country i.

(Note: The rest of the variables have already been explained below equation 4.4)

According to the hypothesis of market size, inward FDI depends on the volume of

market in the host country. Gross domestic product is generally used to measure the size of

market in the host country and we follow this convention. Good economic health, high

aggregate demand and likelihood of obtaining economies of scale are the reasons that give

incentive to investors from foreign countries. The aggregate impact of these factors is

measured by the market size. Reuber (1973), Schneider and Fry (1985), Wheeler and Mody

(1992), Zhang and Markusen (1999) and Majeed and Ahmad (2010) have supported the

existence of positive effect of market size on FDI.

The existing demand in an economy is captured by its market size while future potential

is indicated by growth. A high rate of economic growth highlights existing market

opportunities. The growing market in the host country is considered important for increasing

inward FDI [Clegg and Scott-Green (1999)]. High rates of economic growth are also

important as they are generally linked with higher profitability of companies [Gold (1989)].

As mentioned by De Mello (1999) higher domestic absorption leads to higher FDI

inflows. The sum of GDP and trade deficit is used to measure domestic absorption. This

measure indicates that any variation in domestic absorption that is not captured by prior

presence of GDP, among determinants of FDI, will be quantified by trade deficit. So changes

in trade deficit are translated one to one into changes in domestic absorption when GDP is

taken as a separate variable in the regression equation. Therefore, the impact of this variable

is expected to be positive.

There are different ways though which exchange rate affects FDI. The relative wealth

effect of exchange rate is discussed by Froot and Stein (1991). When there is an increase in

exchange rate in terms of the units of host country’s currency per unit of the foreign country’s

currency, it shows depreciation of the host country’s currency. Due to this reduction in the

real value of the host country’s currency, its assets become attractive for foreigners and result

in an increase in inward FDI by raising the purchase of host country’s assets by foreign

country. The impact of changes in the value of currency on relative labor cost is highlighted

by Cushman (1985, 1987) and Culem (1988). The real depreciation of the currency of host

country enables investors of foreign country to utilize higher amount of labor for a given sum

of its currency, and consequently raises inward FDI in the host country. The significance of
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relative wealth effect is supported by Klein and Rssengren (1994) but their study does not

support the existence of the relative labor cost effect.

In order to measure the impact of balance of payment deficit we use current account

deficit as a proxy. A negative sign of its coefficient is expected because a larger current

account deficit shows that the country is not able to fulfill its requirements with its own

resources. Under such circumstances foreign investors expect imposition of restrictions on

free capital mobility, making transfer of firms’ profits difficult [Schneider and Frey (1985)

and Majeed and Ahmad (2010)].

A higher degree of openness can lead to more flows of FDI. The export oriented nature

of most of the MNCs is the major reason underlying this increase in FDI.  By taking

advantage of export expansion policies they import machinery from their country to carry out

production procedures [Majeed and Ahmad (2006, 2007, and 2010)]. A positive effect of this

variable is expected. A favorable effect of degree of openness of host country on the location

decision of multinationals is reported by Kravis and Lipsey (1982).

Depending upon the investment climate in the host country and forms of FDI flows

domestic investment can be a complement or substitute to FDI. The empirical evidence

regarding this issue is mixed one. In general marginal productivity of investment falls with

rising domestic investment and if marginal productivity of FDI also falls with rising domestic

investment then their relationship is of substitutes. This relationship is expected when most of

the domestic investment is made in the production sector. More specifically, when there is

competition among domestic and foreign investors for common investment projects then this

association will be of a substitute in nature (Buffie, 1993). In contrast, a rising marginal

productivity of FDI in response to rising domestic investment shows that the relationship

between domestic and foreign investment is of complementary nature. Such relationship is

expected when most of domestic investment is made in the sector of infrastructure.

The provision of higher domestic credit facilities create environment conducive for

more domestic investment and hence better credit facilities lead to more domestic investment.

In case domestic and foreign investment are substitutes, increase in credit facilities would

lead to lower FDI as this would leave limited room for foreign investors. In contrast, if

domestic and foreign investment are complement then increase in credit facilities would lead

to higher FDI.

Coughlin et al. (1991) and Kumar (2001) indicated that a good infrastructure not only

attracts more FDI inflows by reducing the overall cost of total investment incurred by

foreigners but also promotes exports from MNEs. Due to non-availability of data on roads
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and energy sources we only consider the impact of telecommunication and internet on FDI.

The use of internet can increase investment by providing opportunities for exploration of new

investment ventures. Telecommunication infrastructure, either financed by public or private

sector seems a key element of social overhead capital (comprising of expenditure on public

infrastructure, health services and education). Telephone lines and mobile phones are

efficient ways of reducing communication gap.

The structural variable of urbanization is likely to have a helpful effect on FDI [Root

and Ahmad (1979)]. The demand for manufacturing is higher in urban sector of the economy

as compared to the rural sector. If vast area of a country is urbanized then it will provide a

better production environment to MNCs. However, overcrowding, crime and burden on

existing facilities is also generated by massive urbanization, hence an adverse influence on

FDI could also be observed.

4.3.3 Gross Domestic Investment

Gross domestic investment provides powerful means of economic growth and poverty

reduction. Countries with wider private-sector investment demonstrate accelerated growth as

it creates more job opportunities, generates more revenues and increases income for the poor

[International Finance Corporation (2013), Darroll (2005) and African Development Bank

Group (2013)]. The role of public sector investment in developing countries is also quite

important considering the provision of infrastructure and related capital and given the

indivisibilities and risks involved in the provision of such capital. An important question here

is why certain countries tend to grow and develop faster than others? A quest to find its

answer shifted attention from limited consideration of narrowly described economic factors

to the importance of a variety of social, structural, cultural, institutional and political factors

in providing a suitable atmosphere.

An important factor that intensifies the impact of external credit constraints on the

financing of production activities is the size of the external debt. The presence of large

external debt burden reduces the investment activity in three ways. First, funds available for

private investment will be reduced where a higher debt service payment is involved. Second,

a high external debt to GDP ratio may lower the motivation for investment as a greater

portion of forthcoming proceeds must be used for the debt servicing payments. These two

points are important because with increase in external public debt, public funds are diverted

to debt servicing and government borrowings from domestic financial markets increase. As a

result of more public borrowing funds available for lending to private sector are squeezed.
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The increasing size of public debt raises uncertainties regarding the actions and policies

which a government will undertake to fulfill its obligations relating to debt servicing,

producing an unfavorable effect on investment. Agenor and Montiel (1996) pointed out that a

growing stock of public debt produces the expectations of utilizing distortionary measures

(the inflation tax, for example) for financing of public debt service obligations. Investment

literature indicates that under unstable and highly uncertain environment investors may

continue to follow the alternative of waiting irrespective of improving fundamentals [Serven

(1997)]. Moreover, investments undertaken under such circumstances are expected to be

diverted towards investment projects involving speedy returns instead of irreversible long-

term, high-risk investment projects. Further, if the private sector anticipates forthcoming

increases in taxes and/or currency devaluations for debt service requirements then rising debt

accumulations can also be accompanied by growing flight of capital [Oks and Wijnbergen

(1995)]. Third, relationships with foreign lenders may worsen due to large foreign debt

making it hard to meet debt-servicing requirements, hence lessening the amount of financing

obtained from international trade. This consequently can make financing of private

investment harder or more costly.

Another important thing in the formation of investment decisions is the irreversibility

of investments made in capital goods because most of capital goods are brand specific and

their resale cannot be made at the same price at which they were purchased [Pindyck (1988)].

This irreversibility can lead to uncertainties that sequentially have a significant impact on

investment decision. At theoretical level several channels are identified through which

uncertainty can affect investment, under different postulates regarding adjustment costs to

investment,  risk aversion and other factors [for details see Caballero (1991) and Abel and

Eberly (1994)].

Due to uncertainties, investors are sometime hesitant to undertake major investments

even when fundamentals are improving. The associated costs of adjustment depend upon the

extent of stability at political and economic level and the reliability of government policies.

On these grounds several studies pertaining to private investment in under-developed

economies [like Green and Villanueva (1991), Serven and Solimano (1993) and Agosin

(1994)] considered variables that capture the underlying uncertainties in the process of

investment decision-making. Barro (1991), Alesina, et al. (1992) and Mauro (1993)

examined the association between investment and political instability. Serven (2003) built a

measure of volatility of real exchange rate using a GARCH-based model and found its

significant negative effect on investment. We hereby, include variables of governance,
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political instability, and democracy as determinants of domestic investment in this study. In

addition, we also incorporate the interaction of these variables with measures of external debt

burden to analyze how these institutional variables interact with external debt.

There is a great deal of literature on the factors determining domestic investment. On

the basis of theoretical considerations and empirical findings, apart from above mentioned

factors, we include the additional variables in our analysis. The regression model specified

here is as follows.
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It has been suggested that a positive relationship exists between domestic investment

and the growth of real GDP [Green and Villanueva (1991) and Oshikoya (1994)]. On the

basis of Jorgenson’s (1963) study, the neoclassical theory of investment considers the amount

of capital stock desired by a competitive enterprise being positively related with its level of

output. According to the accelerator theory domestic investment in a country increases with

an increase in aggregate demand or income. Moreover, in situations when there is an excess

of demand in the economy, firms increase investment to match demand.

In developing countries underdeveloped capital markets and financial intermediations

lead to another noteworthy factor that have an effect on the domestic investment i.e., less

availability of credit facilities. Due to the absence of high-quality futures markets and

facilities of long-term financing, foreign borrowing and bank loans are the main sources of

financing domestic investment. An increase in the volume of bank credit is expected to have

a positive impact on private investment activity among developing countries. In developing

countries the investment activities of well-established firms depend more on equity financing

and retained earnings but bank credit is considered to be the primary source of investment

financing among private enterprises in developing countries.

An important role in the formation of private investment decisions is played by

exchange rate; particularly in the present globalized world it has gained more importance.

The real cost of purchased capital goods changes with variations in currency value and this in

turn affects the profitability of private investors and hence may cause investment to change.

In addition, this may lead to changes in overall real income of the country, which in turn

alters the production capacity. These variations in currency value will particularly influence
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those sectors that are involved in production of internationally traded goods and hence affect

investment due to their impact on competitiveness and volumes of exports.

As already discussed in section 4.3.2, depending upon the investment climate in the

host country and forms of FDI flows domestic investment can be a complement or substitute

to FDI. The empirical evidence regarding this issue is mixed one.

High inflation rate is an important indicator of macroeconomic instability, which in turn

has an adverse impact on private investment. High and unpredictable inflation rates adversely

affect private investment by raising the risk involved in long-term investment projects and

disturbing the information content of relative prices. Thus domestic inflation rate is expected

to be negatively related to the rate of domestic investment.

Telephone lines, mobile phones and internet are easy and cost effective ways of

reducing communication gap. As highlighted by different firm and macro-economic level

studies the availability of good telecommunications infrastructure leads to higher productivity

gains [Correa (2003), Zambuk and Gital (2012)]. At macro level impacts of

telecommunications are vast. Studies conducted by the UN's International

Telecommunication Union [ITU(2011)] have verified the existence of a close relationship

between telecommunications and economic development. Further, investments in

telecommunication facilities create reciprocal investment in trade, industry and agriculture

[ITU (2011)]. This feature is relatively more important in developing economies, particularly

in Asia, Latin America and Africa, where telecommunication facilities are rapidly growing.

So, a positive relationship between investment and telecommunication is expected.

External debt service may crowd out private investment. Keeping other things

constant, a higher level of debt service raises interest payments and budget deficit of the

government, lowering the savings of public sector. This reduction in public savings may

either results in an increase in interest rates or a reduction in the amount of credit available

for domestic private investment, thus reducing the amount of private investment.

Irrespective of all the developments taking place in emerging economies, almost 56%

of total population still lives in poorer rural areas [Morales (2012)]. He reported a significant

move toward urbanization in developing countries and considered it as a change creating

investment opportunities for investors that will help boost growth and disposable incomes.

The study considered urbanization as a driving force towards economic growth, and noted

that an increase of 5 percentage-points in the proportion of citizens residing in urban areas

creates an increase of 10 percentage points in per-capita income. Thus rising urbanization

provides an opportunity of increasing investment to both domestic and foreign investors.



64

5. DATA, VARIABLES AND ESTIMATION PROCEDURE

This chapter is divided into three subsections. Section 5.1 provides details of

data type and sources, section 5.2 explains construction of variables and section 5.3 discusses

estimation issues.

5.1 Data Type and Sources

The present study uses annual data of 68 developing countries from Asia, Middle

East, Latin America, and the Sub-Saharan Africa over the time period 1985 to 2009. We

follow the World Bank’s Country Classification, according to which the countries that fall

into the categories ‘low income’, ‘lower middle income’, and ‘upper middle income’ are

developing countries. The selection of countries is based primarily on the availability of the

required data. We started our work with a sample of more than 100 countries but quite a large

number of countries got excluded because of non-availability of data.

The analysis is based on the overall sample (comprising of 68 countries) and on three

sub-samples of the countries comprising of 23 low income, 30 lower middle income countries

and 15 upper middle income countries. This classification is done after analyzing annual

World Bank’s analytical classification (on the basis of GNP thresholds) of these countries

over the period 1985-20096.

The indices proxying for governance are derived from Political Risk Services (PRS)

Inc., a private company that yearly publishes the ICRG (International Country Risk Guide).

PRS sells these indices typically to banks, multinational companies, researchers and other

international investors. Numerous studies have used ICRG indicators. The widespread use of

ICRG is due largely to its large coverage both across countries (130 +) and over time (since

1982 annually). The construction of governance, political stability, and democracy indices is

explained in table 5.1.

The data on the debt relater variables including total external debt as a percentage of

GDP and total debt service as a percentage of exports are taken from Global Development

Finance dataset (World Bank). Data of a number of control variables including real output,

growth rate of real output, investment, FDI, exchange rate, price indices, current account

deficit, urban population, official development assistance, gross domestic saving, labor force,

life expectancy, school enrollments, population growth rate, trade openness, domestic credit

to private sector, inflation, internet users, mobile and fixed line phone subscribers are taken

from the World Development Indicators (World Bank) dataset. In order to fill missing

6 The detail of countries in each group is given in Appendix A.
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observations help is taken from Human Development Reports (UNDP), SESRIC (Statistical,

Economic and Social Research and Training Centre for Islamic Countries) database, and

form Latin American and Caribbean Selected Economic and Social Data (2011) published by

USAID for secondary school enrollment and life expectancy at birth.

Finally, the stock of human capital is based on the average years of schooling of

population of age 15 and above (as the age of 15 better corresponds to the labor force for

many developing countries) from Barro and Lee (2010) dataset. The data on average years of

schooling, however, is available at five years interval. Since our study is based on annual data

so interpolation was necessary. We, therefore, implicitly assume that the growth in the mean

years of schooling is constant across the five years interval.

5.2 Construction of Variables

This study aims to evaluate whether external debt has an effect on output mainly

through its effect on accumulation of factors or through the effect on total factor productivity

and to examine the existence of nonlinearities in debt and growth relationship. We have to

decompose output per worker in terms of sources of its growth i.e., physical capital per

worker, human capital per worker and total factor productivity.

Due to non-availability of data on the stock of physical capital, we estimate the series

by the following procedure: For estimation of the initial value of capital stock we use the

steady state method. At steady state, the capital output ratio  YK is assumed constant. This

in turn implies that the rate of change of capital and output is equal. The rate of change of

capital stock (K) is given by:

,tKtItdK  (5.1)

where It represents the investment in time period t and  is the rate of depreciation of

physical capital. After dividing both sides of equation (5.1) by output we obtain:
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We divide and multiply left hand side of equation (5.2) by Kt to get the following equation

for growth of physical capital:
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At the steady state both of output and capital stock grow at the same rate, we therefore

replace
t

t

K

dK
by

t

t

Y

dY
in the following equation and have:
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where 
tg is the steady state growth rate of output.
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Where (*) refers to steady state level and  is the rate of depreciation assumed at 5% [As

used in Collins and Bosworth (1996)].

Since the steady state growth rate of output is not equal to the actual growth rate, thus like

King and Levine (1994) we assume that,

  wggg   1* (5.6)

where g is the average growth rate of output for the country and wg is the world growth rate

assumed at 4% and  =0.25, which is a measure of mean reversion of output, like Easterly, et

al. (1993). As a final step we multiply the steady state capital output ratio by output to obtain

the value of capital stock for initial period 1.
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Once the capital stock for the initial period is available, we follow the perpetual inventory

method to calculate the series of capital stock as follows:

  11 1   ttt KIK  t=2, 3,…………n (5.8)

As evidenced by the recent literature, it seems very important to adjust the stock of

labor to signify the variations in its quality. In this regard two methodologies are generally

employed. According to the first methodology workers are classified by a number of

distinguishing characteristics, e.g., age, education, gender and occupation [Young (1995)].

However, this method is very data intensive.

According to the second approach (which we also follow in this study) human capital

can be measured by adjusting the labor force for progress in education. A simple index of

educational attainment (E) is used for adjustment of skill differences. For instance, an index

of the following form:
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 saE  1 (5.9)

where s represents average years of total schooling and a shows rate of return to each

additional year of schooling. The human capital index is then obtained by

  LsaLEH  1 (5.10)

This equation presumes that every additional year of schooling, s, increases the

average productivity of worker by a constant percentage, a. Bosworth and Collins (2003), and

Pattillo et al. (2003, 2004),  assumed 7% rate of return to an additional year of schooling in

developing countries – this rate is close to the lower boundary of the evidences obtained from

microeconomic studies7.

According to this assumption it follows that in a country with average years of

schooling of 10 years, for instance, the effective supply of human capital will be

approximately twofold the labor force. We also use this index in our analysis.

Table 5.1 Description and Sources of Variables
Variable Symbol Definitions/Explanations Source
Real output Y Gross domestic Product (GDP) in

constant  2000 US dollar
WDI

Labor force L Total labor force consisting of
people who fulfill the definition of
the economically active population
as given by ILO

WDI

Log of output per
worker

Y Logarithm of ratio of real output to
labor force

WDI

Log of physical
capital per worker

K Logarithm of ratio of physical
capital to labor force

Author’s calculation

Log of Human
capital per worker

H Logarithm of ratio of human capital
to labor force

Author’s calculation

Log TFP A Logarithm of total factor
productivity

Author’s calculation

Schooling S Average years of schooling
(of the population aged 15 and
over)

Barro and Lee
(2010)

External debt to
GDP

D Public and publicly guaranteed total
outstanding long-term debt at year
end as a percentage of GDP, both
measured in US dollar

Global Development
Finance (GDF)
dataset (World
Bank).

(Continues…..)

7 References to a number of international research studies are available in Psacharopoulos and Patrinos (2004)
and Bosworth et al. (2006).
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Table 5.1(Continued): Description and Sources of Variables
Variable Symbol Definitions/Explanations Source
Governance Index Gov The governance is the sum of

Bureaucracy Quality, Corruption,
Law and Order and Democratic
Accountability. It is converted to an
index by using the

formula 100
minmax

min










x

where x

is value of the sum of four
components, min and max represent
minimum and maximum values of
this sum

International
Country Risk Guide
(ICRG)

Political stability
Index

Pol The political stability is the sum of
Internal Conflict and Ethnic
Tensions. It is converted to an index
by using the

formula 100
minmax

min










x

where x

is value of the sum of two
components, min and max represent
minimum and maximum values of
this sum

International
Country Risk Guide
(ICRG)

Democracy Index Dem The democracy is the sum of
Military in Politics and Religious
Tension. It is converted to an index
by using the

formula 100
minmax

min










x

where x

is value of the sum of two
components, min and max represent
minimum and maximum values of
this sum

International
Country Risk Guide
(ICRG)

Life Expectancy LE Life expectancy, indicating the
number of years a newborn infant
would live if prevailing patterns of
mortality at the time of birth were
to stay the same throughout his/her
life

WDI, Human
Development
Reports, SESRIC
database, LAC
databook

Secondary school
enrollment

Sec Gross secondary school enrollment
ratio

WDI, Human
Development
Reports, SESRIC
database, LAC
databook

(Continues….)
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Table 5.1(Continued): Description and Sources of Variables
Variable Symbol Definitions/Explanations Source
Tertiary School
enrollment

Ter Gross tertiary school enrollment ratio WDI, Human
Development
Reports, SESRIC
database, LAC
databook

Population growth
rate Pop_g

Annual population growth rate WDI

Trade openness Open The sum of exports and imports of
goods and services measured as a
percentage of GDP, all measured in
US dollar

WDI

Debt service to export DS_exp Total debt service as a percentage of
exports of goods and services
(including workers' remittances) both
measured in US dollar; also called
the debt service ratio

Global Development
Finance (GDF)
dataset (World Bank).

Domestic Credit to
private sector

Credit Domestic credit to private sector as a
percentage of GDP, both measured in
US dollars

WDI

Inflation Inf Annual growth rate of the GDP
implicit price deflator

WDI

Domestic Investment DI Gross fixed capital formation as a
percentage of GDP, both measured in
US dollar

WDI

Foreign Direct
Investment

FDI Net Foreign direct investment as a
percentage of GDP, both measured in
US dollar

WDI

Internet users I_net Internet users per 100 people WDI
Phone Phone Mobile and fixed-line telephone

subscribers (per 100 people).
WDI

GDP Growth rate Grow Annual growth rate of GDP on
percentage basis

WDI

Domestic absorption DA The sum of GDP and trade deficit WDI

Real exchange rate Exch Real exchange rate index with 2000
taken as base year [nominal exchange
rate (in terms of domestic currency
price of US dollar) multiplied by the
US CPI and divided by domestic
CPI]

WDI

Balance of payment
deficit

Bop Balance of payment deficit expressed
as a percentage of GDP

WDI

Urban Population UP Urban population as a percentage of
total population

WDI

Official development
Assistance

ODA Net official development assistance
as a percentage of GDP

WDI

Gross Domestic
Saving

Dom_S Gross domestic savings as a
percentage of GDP

WDI
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5.3 Estimation Procedure

The study of Pattillo et al. (2003, 2004) finds a threshold level of debt for growth of

output and uses the same thresholds in regressions on the sources of growth. Instead of

following this exercise we find thresholds for each of sources of growth separately and then

simulate their impact on output per worker. The rationale behind this exercise is that physical

capital, human capital and total factor productivity may have different levels of sensitivity

towards external debt. The threshold valid for the overall output may not closely match the

behavior of each of sources of its growth. This may be the reason why Pattillo et al. (2003,

2004) do not find significant impact of debt on human capital which seems to be adversely

affected in developing countries. To find debt thresholds we have used the methodology of

Sarel (1996). For the overall sample of 68 developing countries with a time series dimension

of 25 years each, we first sorted the data of external debt in ascending order and then divide it

into fifty groups of 34 observations each by constructing a dummy variable for the relevant

range of debt data. Then, we estimate the regression equation for each source of growth on

these dummy variables and other explanatory variables discussed in sections 4.2.2. The

graphical representation of coefficients of debt dummies obtained from this regression

equation against debt dummies helped in determining the groups that capture the peak or

turning point of nonlinear function. After determining the relevant groups of debt values we

formed debt extra term and its interaction with institutional variables by varying the value of

threshold within that range to analyze the impact of debt and its interaction with institutional

quality. We picked the threshold by selecting regression with highest R Square value. This

same methodology is repeated for each of the estimation techniques including OLS, IVLS,

Fixed Effect, Random effect, and Generalized Method of Moments (GMM).

Likewise an identical procedure is applied to country sub-groupings, obtained after

the classification of countries according to their level of development.  For subsamples sorted

data of debt is divided into subgroups [the data of 23 low income countries (LICs) is divided

into 23 groups with 25 observations in each group, data of 30 lower middle income countries

(LMICs) is divided into 25 groups with 30 observations in each group and data of 15 upper

middle income countries (UMICs) is divided into 15 groups with 25 observations in each

group] to determine the point of structural break.

While dealing with panel data there are a number of causes of biases which may lead

to inconsistent estimates in dynamic panel regressions on growth. Among these biases the

primary one is the omitted-variables bias, also known as heterogeneity bias which results
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because of the correlation between regressors and the country specific fixed effects if the

latter are not included in the regression equation. The second bias arises because of

endogeneity problem resulting from the likely correlation between error terms and the

regressors. There is a specific endogeneity bias in panel estimation that is generally called

“dynamic panel bias” which results from unavoidable correlation between lagged dependent

variables and country specific random effects. The third source of bias is traditional

measurement errors (errors in variables) in the explanatory variables that affect the

consistency of pooled estimators.

Hence, a variety of estimation techniques are considered in this study such as (1)

pooled Ordinary Least Square (OLS); (2) Instrumental Variables Least Square (IVLS

henceforth) to take account of endogeneity (basically it is two-stage least squares in which

lagged values of the endogenous regressors are used as instruments along with the current

values of the exogenous regressors); (3) Least Square with Dummy Variables (LSDV) in the

presence of fixed effects (FE) enabling different intercept for each country (4) Feasible

Generalized Least Squares (FGLS) method in the presence of random effects (RE) which

presume that the relevant country effects are occurrences of a random variable independently

distributed with zero mean and constant variance. Notably, in the RE model it is assumed that

the effect is uncorrelated with the independently and identically distributed residuals. Another

estimation technique considered is (5) GMM to control the endogeneity of debt and other

explanatory variables, and to correct for the bias generated because of inclusion of lagged

dependent variable in the presence of country random effects.

Since the presence of country effects is not considered by the first two techniques, the

results are expected to be influenced by the bias resulting because of omitted variables.

Consequently we also estimate regressions with fixed and random effects (third and fourth

methods). Pooled OLS suffers from both of the omitted variable bias and the classical

measurement errors but it will lead to a lower heterogeneity bias as other things remaining

the same, the measurement error tends to decrease the correlation between country fixed

effects and the regressors [Kumar and Woo (2010)]. The omitted variables’ problem is

controlled by fixed effects model through controlling for fixed effects, but it aggravates the

problem of measurement error, relative to OLS [Kumar and Woo (2010)]. This bias of

measurement error tends to get even worse when independent variables are more time

persistent than the errors in measurement (Hauk and Wacziarg, 2009). Moreover, in a setting

of dynamic panel, the within transformation in the estimation process of fixed effects model

brings in a correlation between transformed errors and transformed lagged dependent
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variables, that makes the estimates of fixed effects model inconsistent as well. On the other

hand, we obtain consistent estimates by using pooled OLS in the presence of random effects.

However, it leads to serially correlated error terms and biased standard errors. For this reason

the application of a FGLS method provides the efficient estimates. In terms of theory the

dynamic panel GMM estimator tackles a number of biases including endogeneity,

measurement errors (as far as instruments are not correlated with the errors in measurement)

and omitted variables bias, but it might be subject to the problem of weak instrument [Bazzi

and Clemens (2009) and Roodman (2009)]. In sum, it seems hard to decide which estimator

produces the smaller total bias considering various sources of bias mentioned a priori.

Providing estimates based on alternative modeling and estimation practices prevailing in the

literature, thus makes sense, especially to explore robustness of the conclusions drawn from

the empirical results.
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6. RESULTS AND DISCUSSION

6.1 Preliminaries

As a preliminary exercise panel unit root tests are applied to all the variables at log

levels and logarithmic first differences to determine their order of stationarity. We do not take

logarithms of variables like phone, internet and indices of governance, political stability and

democracy as they involve zero values. So test is applied on their levels and level first

differences. We apply the Im, Pesaran and Shin (2003) test to check stationarity. The results

are reported in table 6.1. It is evident from the table that null hypothesis of a unit root is not

rejected at conventional significance levels for all of the variables except life expectancy. For

the first logarithmic differences, the null hypothesis of a unit root is rejected at the

conventional significance levels for all the variables.

Table 6.1: Im, Pesaran and Shin Panel Unit-Root Test

0H : All series are stationary; H1: At least one series is non-stationary (Unit root hypothesis)

Variable

Log Level Logarithmic First Difference

Value of statistic Probability Value of statistic Probability

Y/L 5.75507 0.9749 -11.3032 0.0000

K/L 4.84203 1.0000 -3.4318 0.0003

H/L 7.4187 1.0000 -5.9958 0.0000

TFP 1.2803 0.8998 -13.0436 0.0000

Debt/GDP 6.1218 1.0000 -12.6251 0.0000

Debt/Exports 9.0533 1.0000 -14.5307 0.0000

Secondary Enrollment 5.2848 1.0000 -8.0019 0.0000

Tertiary Enrollment 6.8203 1.0000 -8.4984 0.0000

Investment/GDP 1.2954 0.9012 -9.5981 0.0000

Openness 2.3501 0.9906 -19.1620 0.0000

Life Expectancy 24.7567 0.0000

Debt Service to Export 4.0396 1.0000 -19.9249 0.0000

Credit 4.1316 1.0000 -8.1085 0.0000

Level Level First Difference

Gov 1.0318 0.8489 -15.4435 0.0000

Pol -0.7629 0.2228 -15.4642 0.0000

Dem 0.3297 0.6292 -15.4370 0.0000

Phone 5.2886 1.0000 -8.6230 0.0000

Internet 6.9507 1.000 -8.6829 0.0000

In order to access the existence of long-run equilibrium relationship Engle-Granger

based cointegration test has been used that relies on the examination of regression residuals
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obtained from a regression performed using integrated of order one variables. We have

regressed output per worker in logarithmic terms on other non-stationary explanatory

variables. The residuals obtained from this regression are found to be integrated of order zero,

implying the existence of long-run equilibrium relationship among the included variables.

According to Granger (1988) if there is evidence of cointegration between two or

more variables then a valid error correction model (ECM) should exist between them. After

confirmation of existence of cointegration we estimate ECM for log of debt to GDP ratio

[Log Debt/GDP)]and log of per worker output [Log (Y/L)] controlling for other variables

including governance, political stability, democracy, credit, inflation, openness, secondary

and tertiary school enrollments, debt service to export ratio, internet and phone . Then we

perform Granger causality test. Table 6.2 shows that the coefficients of long-run error

correction terms are negative and statistically significant. This indicates the existence of

bidirectional causal relation between debt and growth in the long run. However, causal

relationship from debt to per worker output seems stronger than from per worker output to

debt. To verify the existence of short-run causality we apply Wald test for the joint

significance of coefficients of lagged8 Debt/GDP ratio in the equation for per worker output

and on coefficients of lagged per worker output (Y/L) in equation for debt. The results

reported in the Table 6.3 show the non-existence of short run causality from output to GDP

and from GDP to output.

Table 6.2: Error correction Terms (Long run Causality)
Equation Coefficient Std. Error t-Statistic Prob.

Log of (Y/L) -0.09884 0.011067 -8.93138 0.0000

Log of (Debt/GDP) -0.0012 0.000692 -1.73948 0.0822

Table 6.3: Test for Existence of Short run Causality
Equation of Log of (Y/L) Equation of Log of (Debt/GDP)

(H0= Estimated coefficients of lagged
Debt/GDP ratio are all equal to zero)

(H0= Estimated coefficients of lagged per
worker output  are all equal to zero)

Test Statistic Value Probability Test Statistic Value Probability

F-statistic 1.03908 0.3743 F-statistic 0.828185 0.4783

Chi-square 3.117241 0.3739 Chi-square 2.484555 0.4781

The rest of chapter is divided into six subsections. Sections 6.2-6.4 present results

pertaining to the effect of external debt and institutions on physical capital, human capital and

total factor productivity, respectively, for the overall sample and its three subdivisions. The

8 With the application of lag length criteria the lag length of 4 is selected.
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section 6.5 provides a graphical representation of the impact of debt and its interaction with

institutional quality on output per worker for the overall sample of developing countries and

three sub-groups. The last section 6.6 reports results on the effect of debt and institutions on

foreign direct and gross domestic investment.

6.2 External Debt, Institutions and Physical Capital

In this section we analyze our results obtained for physical capital from the overall

sample of 68 developing countries and their three sub-divisions. Table 6.4 to 6.7 report the

results for the effect of external debt and institutions on physical capital for overall, low

income, lower middle income and upper middle income countries, respectively, with five

different estimation techniques in each table. We are reporting results of all five techniques

for the purpose of comparison. The threshold levels of debt relating to different techniques

are mentioned in the second rows of all the tables. The threshold levels of debt estimated for

capital-labor ratio are quite low for the GMM estimations as compare to other techniques.

This may be because of better accounting for endogeneity of debt and other regressors and

because of inclusion of period and cross section fixed effects.

First, we look at the impact of external debt on physical capital. This spline

specification enables us to analyze the existence of structural break in the impact of debt on

the capital-labor ratio in the sense that the impact is different below and above the threshold

if the coefficient of debt extra term is significantly different from zero. The coefficient of

logarithm of debt to GDP is positive for overall sample and this positive sign prevails in the

results obtained for different groups of countries. This coefficient is positive and significant

for GMM and IVLS estimations in the overall sample, for IVLS in low income countries and

for GMM in lower middle income countries. For upper middle income countries the

coefficient of debt variable is positive in general but it is significant only in fixed and random

effect estimations. The positive effect on capital-labor ratio at low levels of debt indicates

that low levels of debt are generally associated with cheaper borrowing and hence are less

distortionary allowing a country to finance capital formation not only by mobilizing domestic

savings but also by tapping resources from capital surplus countries.

The coefficient of debt extra term is negative and statistically significant in almost all

the five techniques of estimation in overall sample and all its sub-groupings. This result

supports the nonlinear relationship between debt and growth indicating that higher debt levels

above the threshold adversely affect the accumulation of physical capital. This result is

consistent with the concept of debt overhang implying that the growing size of external debt
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adversely affects investors by lowering their expected returns as they expect higher and

gradually more distortionary taxes that are required for the repayment of debt. This exerts a

negative impact on new investment (both domestic and foreign) and hence leads to lower

accumulation of capital-stock. Further, it confirms that the growing size of external debt

adversely affects investors’ expectations of return and generates uncertainties regarding the

portion of debt actually serviceable with the country’s own resources.

Now we consider the effect of variables of institutional quality. The index of

governance in general shows a significant positive effect on physical capital accumulation of

developing countries. In case of sub-groups of countries, governance in general have a

positive effect and its coefficient for GMM estimations is significant in all three sub-

groupings of low, lower middle and upper middle income countries. The realized effect of

governance is relatively weak in low income countries. This index of governance consists of

four components including bureaucratic quality, corruption, rule of law and democratic

accountability. These four components highlight the assertion that the role of government is

represented in terms of provision of incentives to firms and individuals in the country. High

quality institutions with good governance result in more secure property rights, thereby

increasing investors’ confidence. So the study shows that better governance induces capital

per worker.

The index of political stability in most of estimations is positively and statistically

significantly related with capital per worker both in case of overall sample of developing

countries and in the three classifications of these countries. Its effect is very strong in case of

low income countries, indicating the importance of political stability for both domestic and

foreign investors in low income countries. This index includes internal conflict and ethnic

tensions. Less political violence provides grounds for utilization of borrowed funds for

productive purposes and hence increasing capital accumulation. Political instability will lead

to adverse effects on property rights and through the linkages between property rights and

private investment it will lead to adverse effects on capital accumulation. During periods of

political instability institutional and non-institutional mechanisms for protection of

contractual and property rights may be additionally frail, and manufacturers are expected to

reallocate and decrease investment to circumvent risk arising from political instability

because political instability leads to unstable economic policies and uncertainty of

commitments to past contracts and understandings. Further, political instability has direct

relationship with capital flight.  Political stability, on the other hand, encourages the level of

investment to a significant level by increasing investors’ confidence in a particular country.
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The index of democracy, comprising of military in politics and religious tensions

shows relatively weak results for aggregate sample. Though this variable has a general

positive effect in overall sample of developing countries and its sub-groupings but the

realized impact is quite strong for low income and upper middle income countries.

Democracy affects quality of life through promotion of social development such as

urbanization, raising education and communication and participation. The literature shows

that the countries that sought democracy were led to a noteworthy process of transformation

in civil rights, accountable judiciaries etc. and the countries otherwise faced revolutions and

suspensions of constitutions (Knack and Kafeer 1995). A more stable democratic government

provides investors an assurance of the safety of their investments. Therefore, democratic

environment encourages physical capital accumulation by providing environment for raising

investment.

Next we examine the interaction of indices of governance, political stability and

democracy with debt and debt extra term. The coefficients of interaction terms, involving

interaction of external debt with variables of governance, political stability and democracy, in

general have negative signs for collective sample and its three subdivisions. This negative

sign of interaction terms indicates that the favorable effect of low levels of debt on capital

accumulation is reduced in size when institutional quality improves. This negative effect on

per worker capital may indicate that improvements in institutional quality are relatively more

costly considering the low levels of debt and therefore, offset the favorable effect of low

levels of debt on physical capital. The effect of interaction terms involving interaction of debt

and political stability on per worker physical capital is highly significant in the overall sample

and its subcategories. The interaction of debt and governance has insignificant effect on

capital accumulation in low income countries. The interaction of democracy and debt has

highly significant effect on low income countries but its effect is insignificant in case of

lower and upper middle income countries.

When these indices are interacted with debt extra term, capturing the impact of debt

above the threshold level, the overall sign of coefficients is generally positive and significant

in most of the cases (however, the relative effect of political stability is weak in low income

countries and the relative effect of democracy is weak in case of lower middle income

countries). Though debt extra term itself has a negative coefficient in all specifications, this

positive coefficient of interaction terms indicates that the adverse effect of debt on capital-

labor ratio is itself a decreasing function of institutional quality. This finding indicates that

institutional quality simultaneously determines economic growth and the degree of indebtness
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in the developing countries. The positive coefficient indicates that the adverse impact of

higher external debt on physical capital accumulation decreases if quality of institutions
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Table 6.4: Impact of Debt and Institutions on Capital-labor Ratio in Overall Sample of Developing Countries
(Dependent variable is logarithm of capital-labor ratio)

Variable GMM
(Fixed)2

FE RE IVLS OLS

Threshold level of external debt
as a percentage of GDP

8.3 7.1 8.3 21.1 20.1

C -0.6737
(-2.946)*

-0.0617
(-1.040)

0.0262
(0.586)

-0.1597
(-2.597)*

0.0031
(0.102)

Log of Debt/GDP 0.3698
(2.456)*

0.0049
(0.423)

0.0060
(0.617)

0.3729
(3.273)*

0.0085
(1.463)

Log of Debt/GDP Extra1 -0.4682
(-2.544)*

-0.0233
(-1.756) ***

-0.0233
(-2.037)**

-0.5119
(-3.298)*

-0.5162
(-2.035)**

Gov 0.0011
(1.845)**

0.0010
(1.939) **

0.0008
(1.813)***

0.0010
(1.973)**

0.0001
(0.020)

Pol 0.0011
(2.665)*

0.0010
(1.677) ***

0.0001
(1.856)***

0.0017
(3.407)*

0.0014
(3.215)*

Dem 0.0019
(2.496)*

0.0007
(1.313)

0.0006
(1.210)

0.0007
(1.625)

0.0005
(1.635)***

Log of Debt/GDP*Gov -0.0023
(-1.995)**

-0.0005
(-1.831)***

-0.0005
(-1.958)**

-0.0003
(-1.515)

-0.0001
(-0.756)

Log of Debt/GDP Extra*Gov 0.0026
(2.064)**

0.0005
(1.788) ***

0.0005
(2.087)**

0.0001
(0.608)

0.0003
(1.943)**

Log of Debt/GDP*Pol -0.0025
(-2.523)*

-0.0004
(-1.205)

-0.0004
(-1.512)

-0.0007
(-3.466)*

-0.0004
(-3.054)*

Log of Debt/GDP Extra*Pol 0.0028
(2.440)*

0.0003
(0.951)

0.0004
(1.252)

0.0009
(3.393)*

0.0004
(2.653)*

Log of Debt/GDP*Dem -0.0015
(-2.002)**

0.0001
(0.439)

0.0001
(0.416)

-0.0002
(-1.358)

-0.0002
(-1.857)**

Log of Debt/GDP Extra*Dem 0.0022
(2.295)**

-0.0001
(-0.228)

0.0001
(0.365)

0.0014
(1.758)***

0.0002
(1.282)

Log of life expectancy 0.0022
(0.096)

0.0131
(1.015)

0.0041
(0.389)

0.0077
(1.007)

0.0120
(1.734)***

Log of secondary school
enrollment

-0.0085
(-1.664)***

-0.0109
(-3.553) *

-0.0119
(-4.850)*

-0.0098
(-5.016)*

-0.0073
(-4.228)*

Log of tertiary school enrollment 0.0032
(1.681)***

0.0047
(2.648) *

0.0044
(3.080)*

0.0087
(7.183)*

0.0058
(5.599)*

Growth rate of population -0.0078
(-4.480)*

-0.0084
(-8.528) *

-0.0077
(-9.307)*

-0.0089
(-12.597)*

-0.0087
(-13.453)*

Log of openness 0.0012
(1.501)

0.0022
(1.784)***

0.0007
(0.482)

0.0008
(1.037)

0.0035
(1.668)***

Log of debt service to export
ratio

-0.0115
(-3.792)*

-0.0025
(-2.664) *

-0.0013
(-1.534)

-0.0016
(-1.229)

-0.0007
(-0.858)

Log of credit 0.0014
(1.647)***

0.0074
(6.594) *

0.0076
(7.678)*

0.0020
(2.066)**

0.0049
(6.361)*

Internet 0.0002
(1.648)***

0.0002
(1.860) ***

0.0002
(2.291)**

0.0003
(2.910)*

0.0002
(2.662)*

Phone 0.0003
(3.446)*

0.00002
(0.509)

0.00001
(0.225)

0.0001
(1.946)**

0.0001
(1.793)***

Inflation rate -0.000001
(-0.685)

-0.000001
(-1.761) ***

-0.000001
(-1.385)

-0.0000002
(-0.039)

-0.000001
(-1.458)

Lagged log of capital-labor ratio 0.3269
(15.527)*

0.3937
(13.745) *

0.3883
(13.032)*

0.3712
(9.180)*

0.3824
(11.924)*

R-squared 0.8252 0.80435 0.8372 0.8341 0.8543

1: the variable Log of Debt/GDP Extra corresponds to ZDDit ))
~

ln()(ln(  where Dummy variable Z = 1, if debt is
above an endogenously determined threshold level D

~
and zero otherwise.

2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.
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Table 6.5: Impact of Debt and Institutions on Capital-labor Ratio in Low Income Countries
(Dependent variable is logarithm of capital-labor ratio)

Variable GMM
(Fixed)2

FE RE IVLS OLS

Threshold level of external debt
as a percentage of GDP

16.1 21.1 20.1 20.1 20.1

C -0.2013
(-1.683)***

-0.1078
(-1.398)

0.0578
(0.961)

0.2386
(4.902)*

0.1766
(4.705)*

Log of Debt/GDP 0.0268
(1.345)

0.0072
(1.292)

-0.0047
(-0.891)

0.0217
(3.568)*

0.0073
(1.588)

Log of Debt/GDP Extra1 -0.0411
(-1.913)**

-0.0079
(-1.182)

-0.0135
(-2.085)**

-0.0542
(-3.785)*

-0.0252
(-3.771)*

Gov 0.0008
(1.727)***

0.0002
(1.562)

0.0001
(1.168)

0.0002
(1.347)

0.0001
(1.268)

Pol 0.0020
(5.356)*

0.0019
(6.434)*

0.0018
(6.114)*

0.0014
(3.549)*

0.0021
(6.074)*

Dem 0.0009
(1.662)***

0.0018
(4.521)*

0.0018
(4.714)*

0.0012
(3.042)*

0.0016
(4.751)*

Log of Debt/GDP*Gov -0.0002
(-1.042)

-0.0001
(-0.905)

-0.0001
(-0.649)

-0.0001
(-0.517)

0.0001
(0.467)

Log of Debt/GDP Extra*Gov 0.0001
(1.651)***

0.00001
(0.073)

0.0001
(0.741)

0.0003
(2.022)**

0.0001
(0.986)

Log of Debt/GDP*Pol -0.0005
(-4.487)*

-0.0004
(-5.877)*

-0.0004
(-5.492)*

-0.0003
(-3.156)*

-0.0004
(-4.801)*

Log of Debt/GDP Extra*Pol 0.0001
(0.296)

0.0001
(0.478)

0.0004
(0.427)

0.0001
(0.510)

0.0012
(1.664)***

Log of Debt/GDP*Dem -0.0003
(-1.706)***

-0.0005
(-4.736)*

-0.0004
(-4.559)*

-0.0002
(-1.629)***

-0.0004
(-3.887)*

Log of Debt/GDP Extra*Dem 0.0002
(1.671)***

0.00003
(0.238)

0.0002
(1.503)

0.0005
(2.751)*

0.0002
(1.822)***

Log of life expectancy 0.0154
(0.511)

0.0123
(0.714)

0.0236
(1.586)

0.0387
(3.140)*

0.0244
(2.295)**

Log of secondary school
enrollment

0.0140
(1.453)

0.0023
(0.449)

0.0049
(1.179)

0.0142
(3.609)*

0.0098
(2.980)*

Log of tertiary school
enrollment

0.0048
(1.902)**

0.0045
(1.431)

0.0051
(2.219)**

0.0052
(2.903)*

0.0047
(3.149)*

Growth rate of population -0.0073
(-3.862)*

-0.0063
(-4.019)*

-0.0048
(-3.184)*

-0.0003
(-0.159)

-0.0023
(-1.654)***

Log of openness 0.0184
(2.129)**

0.0033
(1.255)

0.0033
(1.914)**

0.0054
(3.470)*

0.0033
(2.714)*

Log of debt service to export
ratio

-0.0061
(-1.672)***

-0.0020
(-1.258)

-0.0016
(-1.120)

-0.0037
(-1.532)

-0.0037
(-2.583)*

Log of credit 0.0022
(1.697)***

-0.0013
(-0.599)

-0.0009
(-0.438)

0.0112
(4.751)*

0.0060
(3.435)*

Internet 0.0005
(1.142)

0.0004
(1.647)***

0.0004
(1.841)***

0.0006
(1.637)***

0.0003
(1.015)

Phone 0.0000
(0.023)

0.0001
(0.622)

0.0001
(0.741)

0.0005
(3.627)*

0.0002
(2.305)**

Inflation rate -0.000001
(-0.977)

-0.000001
(-2.094)**

-0.000001
(-2.033)**

-0.0000002
(-0.346)

-0.000001
(-1.083)

Lagged log of capital-labor
ratio

0.3036
(9.265)*

0.3013
(6.615)*

0.3016
(10.091)*

0.3694
(8.238)*

0.3761
(11.751)*

R-squared 0.8316 0.8218 0.8329 0.8185 0.8382
1: the variable Log of Debt/GDP Extra corresponds to ZDDit ))

~
ln()(ln(  where Dummy variable Z = 1, if debt is

above an endogenously determined threshold level D
~

and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.
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Table 6.6: Impact of Debt and Institutions on Capital-labor Ratio in Lower Middle Income Countries
(Dependent variable is logarithm of capital-labor ratio)

Variable GMM
(Fixed)2

FE RE IVLS OLS

Threshold level of external debt
as a percentage of GDP

12.9 18.6 18.65 18.6 18.6

C -0.0430
(-1.163)

-0.0320
(-1.526)

0.0029
(0.528)

-0.0976
(-1.226)

-0.0488
(-1.820)***

Log of Debt/GDP 0.1639
(1.673)***

0.0057
(0.666)

0.0044
(0.681)

0.1101
(1.590)

0.0038
(0.451)

Log of Debt/GDP Extra1 -0.2826
(-1.828)***

-0.0179
(-1.685)***

-0.0052
(-1.366)

-0.1597
(-1.778)**

-0.0124
(-1.980)**

Gov 0.0016
(1.675)***

0.0021
(4.244)*

0.0004
(0.948)

0.0001
(1.181)

0.0018
(3.779)*

Pol 0.0012
(1.261)

0.0014
(2.924)*

0.0009
(1.795)***

0.0009
(1.645)***

0.0013
(2.655)*

Dem 0.0013
(1.931)**

0.0014
(1.770)

0.0019
(1.926)**

0.0012
(1.494)

0.0023
(0.630)

Log of Debt/GDP*Gov -0.0008
(-1.243)

-0.0008
(-4.543)*

-0.0002
(-1.082)

-0.0004
(-1.118)

-0.0007
(-4.132)*

Log of Debt/GDP Extra*Gov 0.0009
(1.802)***

0.0013
(5.638)*

0.0004
(1.827)***

0.0006
(1.655)***

0.0012
(5.114)*

Log of Debt/GDP*Pol -0.0008
(-1.738)***

-0.0007
(-4.015)*

-0.0003
(-1.743)***

-0.0006
(-2.740)*

-0.0006
(-3.617)*

Log of Debt/GDP Extra*Pol 0.0014
(1.672)***

0.0011
(4.799)*

0.0004
(1.522)

0.0012
(3.205)*

0.0010
(4.293)*

Log of Debt/GDP*Dem -0.0009
(-1.349)

-0.0003
(-1.413)

-0.0003
(-1.605)

-0.0004
(-1.066)

-0.0002
(-1.340)

Log of Debt/GDP Extra*Dem 0.0019
(1.766)***

0.0003
(1.488)

0.0002
(0.882)

0.0005
(1.098)

0.0003
(1.473)

Log of life expectancy 0.1369
(1.185)

0.0191
(1.236)

0.0014
(0.057)

0.0089
(0.421)

0.0213
(1.403)

Log of secondary school
enrollment

-0.0061
(-1.700)***

-0.0068
(-1.894)***

-0.0111
(-2.404)**

-0.0125
(-2.961)*

-0.0088
(-2.561)*

Log of tertiary school
enrollment

0.0086
(2.838)*

0.0050
(2.701)*

0.0057
(2.171)**

0.0107
(4.822)*

0.0056
(3.082)*

Growth rate of population -0.0114
(-2.755)*

-0.0092
(-3.838)*

-0.0099
(-2.663)*

-0.0101
(-3.170)*

-0.0100
(-4.057)*

Log of openness 0.0126
(1.723)***

0.0183
(3.076)*

0.0052
(1.351)

0.0122
(3.711)*

0.0100
(3.838)*

Log of debt service to export
ratio

-0.0050
(-1.986)**

-0.0067
(-4.454)*

-0.0048
(-2.976)*

-0.0070
(-3.032)*

-0.0052
(-3.590)*

Log of credit 0.0065
(1.927)**

0.0113
(2.658)*

0.0104
(2.023)*

0.0091
(2.807)*

0.0112
(3.906)*

Internet 0.0002
(1.831)*

0.0002
(1.891)***

0.0001
(0.789)

0.0003
(2.048)**

0.0002
(2.207)**

Phone 0.0001
(1.710)***

0.0002
(3.197)*

0.0001
(1.462)

0.0001
(1.237)

0.0002
(1.792)***

Inflation rate -0.0000003
(-0.096)

-0.000001
(-0.876)

-0.000001
(-0.835)

-0.000002
(-0.824)

-0.000001
(-0.542)

Lagged log of capital-labor
ratio

0.4178
(10.939)*

0.5852
(14.158)*

0.4926
(11.429)*

0.5847
(11.928)*

0.5859
(9.722)*

R-squared 0.8262 0.8519 0.8343 0.8174 0.8369
1: the variable Log of Debt/GDP Extra corresponds to ZDDit ))

~
ln()(ln(  where Dummy variable Z = 1, if debt is

above an endogenously determined threshold level D
~

and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.
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Table 6.7: Impact of Debt and Institutions on Capital-labor Ratio in Upper Middle Income Countries
(Dependent variable is logarithm of capital-labor ratio)

Variable GMM
(Fixed)2

FE RE IVLS OLS

Threshold level of external debt
as a percentage of GDP

6.1 6.1 8.5 16.1 15.5

C 1.4888
(2.579)*

0.6619
(2.377)**

0.3560
(2.498)*

0.3169
(2.786)*

0.1275
(1.438)

Log of Debt/GDP 0.0122
(1.519)

0.0392
(2.733)*

0.0325
(2.334)**

0.0095
(0.559)

0.0073
(0.535)

Log of Debt/GDP Extra1 -0.1254
(-3.377)*

-0.1048
(-3.351)*

-0.1033
(-2.448)*

-0.1288
(-3.647)*

-0.0204
(-1.289)

Gov 0.0011
(1.741)***

0.0008
(1.306)

0.0001
(0.199)

0.0012
(1.846)***

0.0014
(2.631)*

Pol 0.0024
(1.913)***

0.0005
(1.651)***

0.0004
(1.604)

0.0004
(1.501)

0.0006
(1.917)***

Dem 0.0015
(2.038)**

0.0007
(1.491)

0.0009
(2.245)**

0.00224
(4.392)*

0.0013
(3.476)*

Log of Debt/GDP*Gov -0.0002
(-1.811)**

-0.0003
(-1.634)***

-0.00005
(-0.297)

-0.0005
(-2.304)**

-0.0002
(-1.445)

Log of Debt/GDP Extra*Gov 0.0013
(2.183)**

0.000007
(0.044)

0.00008
(0.469)

0.0006
(2.240)**

0.00001
(1.062)

Log of Debt/GDP*Pol -0.0006
(-1.996)**

-0.0003
(-1.647)***

-0.0003
(-1.770)***

-0.0002
(-1.824)***

0.00007
(0.432)

Log of Debt/GDP Extra*Pol 0.0007
(1.740)***

0.0002
(1.195)

0.0003
(1.907)***

0.0001
(0.509)

0.0004
(1.691)***

Log of Debt/GDP*Dem -0.0002
(-1.067)

-0.0001
(-0.411)

0.00003
(0.273)

-0.0001
(-0.658)

0.0001
(1.281)

Log of Debt/GDP Extra*Dem 0.0011
(3.526)*

0.0005
(2.774)*

0.0004
(2.595)*

0.0012
(4.310)*

0.0004
(2.090)**

Log of life expectancy 0.1639
(1.337)

0.0190
(0.374)

0.0021
(0.076)

0.0203
(0.917)

0.0036
(0.222)

Log of secondary school
enrollment

-0.0378
(-2.188)*

-0.0075
(-0.802)

-0.0009
(-0.153)

-0.0539
(-1.708)***

-0.0052
(-1.159)

Log of tertiary school
enrollment

(0.0027
(1.734)***

0.0042
(1.683)***

0.0027
(1.672)***

0.0028
(1.653)***

0.0033
(1.140)

Growth rate of population 0.0180
(2.501)*

0.0123
(2.801)*

0.0065
(1.879)***

0.0052
(1.788)***

0.0051
(2.170)**

Log of openness 0.0031
(1.728)***

0.0068
(0.792)

-0.0002
(-0.030)

0.0150
(2.141)*

0.0040
(1.156)

Log of debt service to export
ratio

-0.0056
(-1.315)

-0.0039
(-1.319)

-0.0009
(-0.324)

-0.0134
(-2.519)*

-0.0038
(-1.744)***

Log of credit 0.0049
(1.651)***

0.00001
(0.003)

0.0013
(0.446)

0.0035
(1.017)

0.0058
(2.520)*

Internet 0.0011
(1.696)***

0.00001
(0.073)

0.0003
(0.845)

0.0010
(2.303)**

0.0008
(2.356)**

Phone 0.0003
(1.930)**

0.0001
(0.452)

0.0001
(0.589)

0.0004
(2.677)*

0.0002
(2.446)**

Inflation rate -0.00005
(-1.645)***

-0.000001
(-1.161)

-0.000002
(-0.419)

-0.000002
(-1.440)

-0.00001
(-1.942)**

Lagged log of capital-labor
ratio

0.2634
(9.118)*

0.3008
(8.136)*

0.3757
(11.735)*

0.3764
(13.004)*

0.3828
(16.756)*

R-squared 0.3615 0.3231 0.32472 0.3316 0.3063
1: the variable Log of Debt/GDP Extra corresponds to ZDDit ))

~
ln()(ln(  where Dummy variable Z = 1, if debt is

above an endogenously determined threshold level D
~

and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.
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improves. Institutional quality affects borrower’s decision of how to spend borrowed funds:

high levels of corruption, for instance, tend to shift the loan resources away from highest

value projects such as infrastructure, health, education and other development expenditures to

potentially useless projects such as defence and non-developmental expenditures, as the latter

offers better opportunities of corruption [Shleifer and Vishny (1993)]. Moreover, the

improvements in the quality of institutions may decrease the possibility of default in a

country [Ciocchini et al. (2003)] encouraging investor’s confidence. The external debt

intermediated through a democratic government  is expected to be distributed in a less

discriminatory manner and is expected to be spent on productive purposes enhancing

accumulation of physical capital rather than non-development opportunities.

Now we analyze the impact of other control variables on physical capital. The

variable of life expectancy has a positive effect on physical capital accumulation in the

overall sample and its sub-groups. This positive effect implies that better health care

infrastructure and better programs for the awareness of health issues will positively influence

the investment, leading to more capital accumulation. A person will make a greater

investment if the stream of returns from investment lasts longer. Bloom and Canning (2000)

also pointed out that individuals with longer life expectancy may be motivated to save more

for retirement, resulting in a greater accumulation of physical capital. This effect is

significant only for OLS estimation in the overall sample and in OLS and IVLS estimations

relating to low income countries.

The variables of school enrollments serve as proxy for quality of human capital. Our

results show significant negative effect of secondary enrollments on capital labor ratio and

significant positive effect of tertiary enrollments on capital labor ratio for the collective

sample of developing countries and their sub categories except for low income countries

where secondary school enrollment also has positive effect. More educated people are able to

absorb new products and ideas that have been discovered elsewhere. Increase in quantity of

such human capital will guide to higher rates of investments in physical capital and it shows

the indirect effect of human capital in making capital investment more attractive. The main

reason is that high skill levels of workers enable them to extract high returns from investment

in physical capital. The negative effect of secondary school enrollments may be due to less

increase in demand for secondary educated workers than the increase in their supply.

The results indicate that the higher growth rate of population exerts a significant

negative effect on per worker physical capital in all the cases except in upper middle income

countries where its effect is positive and significant. The results of negative effect of
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population growth are consistent with other studies that have verified the results of Solow

(1956) who declared that a rise in growth rate of population leads to a fall in capital per

worker in addition to a decline in the steady state output per worker. On the other hand, the

positive effect of population growth in upper middle income countries is consistent with the

optimistic view of Ahlburg (1998) that supports the idea that bigger population can lead to

“demand pull” and “technology push” growth. This implies that higher growth of population

can raise the demand for goods and can boost the technical development in upper middle

income countries. Consequently, it can raise per capita output and per capita physical capital.

The variable of openness has a positive effect on capital per worker. This effect is

strongly significant in case of low income and lower middle income countries and weakly

significant in case of overall sample and upper middle income countries. Its positive effect

indicates that trade openness is likely to increase physical capital in a number of ways, for

instance through access to highly developed technology in foreign countries, potential of

catch up, larger access to a diversity of inputs for production, and right to explore broader

marketplaces which can increase the competence of home manufacture via increased

specialization.

The effect of debt service ratio is though negative in all estimations but it is

significant only in fixed effect and GMM estimations in case of overall sample of developing

countries. In case of subsamples the strongest negative effect of debt service ratio is realized

for lower middle income countries. Keeping other things equal, larger debt service increases

the interest and debt-repayment bill and budget deficit of government, decreasing public

savings; which in turn might either increase interest rates or reduce credit to be used for the

private investment, diminishing accumulation of physical capital. So, rising debt service

payments lead to lower physical capital per worker.

Credit to private sector which serves as a proxy for financial development has a

significant positive effect on the accumulation of physical capital. This effect is particularly

strong for the overall sample and in lower middle income countries as compared to the other

two subgroups of developing countries. In general, the accessibility to more financial services

raises investment. In the presence of developed financial markets when additional investment

ventures are carried out, it becomes relatively easy to diversify risk, hence more funds are

invested (Acemoglu and Zilibotti, 1997).

The variable of internet, in general, has significant positive effect on per worker

physical capital at overall level and in subcategories of developing countries. Technology

advancements in the form of internet can enhance the capability of individuals. With the



85

internet awareness comes into play and leads to appropriate understanding of the world

around us. This is particularly important in development of relevant skills for growth

enhancing purposes. There are possibilities that such skills are cost efficient and could be

acquired in short span of time. This will increase investment and provide opportunities for

exploration of new investment ventures. This accumulates capital in much better and time

efficient manner.

The growth of telecommunication facilities, as captured by variable of phone, has

positive effect on physical capital accumulation. The use of telephone lines and mobile

phones reduce communication gap and increases investment, leading to higher stock of

capital by reducing the expense of interaction, enlarging market margins and exceptionally

increasing information flows. This effect is particularly weak in low income countries which

may be due to the lack of landlines in villages, specifically in hilly and far-flung areas.

The effect of inflation is negative but generally insignificant. Inflation is used as an

indicator of macroeconomic environment. The impact of inflation on growth is controversial

among theorists and researchers. This adverse effect of inflation on growth is recognized as

anti-Tobin effect and it is related to cash in advance models [e.g. Stockman, (1981)] that treat

money as complementary to capital. High and volatile inflation that may be the consequence

of excessive monetary policy undermines growth by reducing long-run investment and

productivity of investment.

Lastly, the lagged dependent variable has highly significant positive effect on physical

capital accumulation in all specifications. The lagged dependent variable is used in regression

analysis as means of capturing dynamic effects and as method for ridding the model of

autocorrelation. The R square statistics indicate that the estimated regressions have high

explanatory power.

6.3 External Debt, Institutions and Human Capital

We now move to analyze the role of external debt, institutional variables and various

other factors in determining the level of human capital. Tables 6.8 to 6.11 show the impact of

external debt and institutions on human capital accumulation for aggregate sample of

developing countries and their three subcategories with five different estimation techniques in

each table. The threshold levels of debt under different estimation techniques are mentioned

in second row of each table. First, we look at the impact of low levels of debt on human

capital. At low levels the increase in debt, in general, indicates a positive but mostly

insignificant effect on human capital per worker except for low income countries for which
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the effect is negative. The general positive effect of low levels of debt on per worker human

capital may be due to its less distortionary nature. The low income countries generally spend

less share of their fiscal spending on education, health and research and development. The

difference in the effect of low debt levels may be related to the differences in effective

allocation of borrowed funds. The negative effect in low income countries can be the result of

limited allocation of borrowed funds for raising human capital.

This spline specification enables us to analyze the existence of structural break in the

impact of debt on human capital per worker. For the aggregate sample of 68 countries the

coefficient of debt extra term is negative and statistically significant in all the five techniques

of estimation. In the subsamples also the effect of debt above threshold is negative but it is

stronger in lower middle income and upper middle income countries as compared to low

income countries. This result supports the nonlinear relationship between debt and growth,

indicating that higher debt levels above the threshold level adversely affect the accumulation

of human capital.  It validates the beliefs of supporters of debt relief that in developing

countries the provision of social services such as education is effectively constrained by high

levels of indebtness.

The index of governance in general shows a significant positive effect on human

capital accumulation in the overall sample and its subdivisions. The role of government is

represented in terms of provision of incentives to firms and individuals in the country. These

inducements or incentives are capable of promoting creative activities, for instance growth of

expertise or skills, the development of new techniques and goods improving the standard of

living. So the results show that better governance induces human capital as good governance

leads to state sponsored education involving availability of teachers, adequate infrastructure

and availability of funds at the state level.

The index of political stability is positively related with human capital per worker in

the collective sample as well as its sub groupings. This effect is insignificant in case of lower

middle income and upper middle income countries, weak in overall sample and relatively

strong in low income countries. The positive relationship indicates that human capital

accumulation is favorably affected by political stability because it reduces uncertainty about

the future which in turn induces people to invest more in education.

The index of democracy shows positive effect on human capital in overall sample but

this effect is significant in IVLS and GMM estimations only. In case of subsamples this effect

is insignificant except in case of low income countries. The positive effect of democracy

confirms that true democratic government responsible for the development of its country
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encourages human capital accumulation by providing better education and health facilities for

raising the quantity and quality of human capital.

The indices of governance, political stability and democracy have more explanatory

power in the overall sample and in low income countries compared to lower and upper

middle income countries. In lower and upper middle income countries political stability and

democracy have no effect on human capital accumulation as most of the coefficients relating

to political stability and democracy are insignificant. This shows that institutional quality

matters more in low income countries as compare the other two country groups.

Next we see the effect of interaction of the indices of governance, political stability

and democracy with debt and debt extra term. The coefficients of interaction terms, involving

interaction of external debt with variables of governance, political stability and democracy, in

general have negative signs for collective sample and its three subdivisions. This negative

sign of interaction terms indicate that the favorable effect of low levels of debt on human

capital accumulation is reduced in size when the institutional quality improves. This negative

effect on per worker human capital may indicate that the high costs associated with the

improvement of institutional quality offset the favorable effect of low levels of debt on

human capital. The interaction of debt with indices of governance, political stability and

democracy has more explanatory power in low income countries as compared to the overall

sample. In lower and upper middle income countries interaction terms relating to democracy

and political stability have no affect on human capital accumulation as all of the coefficients

are insignificant.

When these indices are interacted with debt extra term, explaining the impact of debt

above the threshold, after which its marginal effect becomes negative, most of the interaction

variables show positive coefficients. The coefficients of these interaction terms are

insignificant in the overall sample and its subdivisions except the coefficient of interaction of

governance with debt extra term, which is significant in overall sample and in lower middle

income countries. The positive signs of these coefficients indicate that the adverse effect of

debt above the threshold is itself a decreasing function of institutional quality. Good

governance enables the government to bring about the needed political reforms. Countries

with strong bureaucracy and skills to exercise power bring consistent policies, improve

government services, encourage unbiased legal system and control corruption which in turn
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Table 6.8: Impact of Debt and Institutions on Human Capital-labor Ratio in Overall Sample of
Developing Countries

(Dependent variable is logarithm of human capital-labor ratio)
Variable GMM

(Fixed)2
FE RE IVLS OLS

Threshold level of external
debt as a percentage of GDP

13.6 13.6 14.7 13.6 13.6

C -0.0858
(-2.874)*

-0.0507
(-2.702)*

-0.0233
(-1.932)**

-0.0477
(-2.614)*

-0.0115
(-1.114)

Log of Debt/GDP 0.0191
(1.939)**

0.0024
(1.031)

0.0023
(1.019)

0.0126
(2.125)**

0.0021
(0.909)

Log of Debt/GDP Extra1 -0.0271
(-2.220)**

-0.0056
(-1.794)***

-0.0054
(-1.855)***

-0.0157
(-2.132)**

-0.0047
(-1.649)***

Gov 0.0005
(2.685)*

0.0001
(1.229)

0.0002
(1.966)**

0.0005
(3.267)*

0.0003
(2.142)**

Pol 0.0001
(1.276)

0.0001
(0.960)

0.0002
(1.723)***

0.0002
(1.501)

0.0002
(1.786)***

Dem 0.0002
(1.677)***

0.000002
(0.012)

0.0001
(0.700)

0.0003
(1.793)***

0.0001
(0.644)

Log of Debt/GDP*Gov -0.0184
(-2.546)*

-0.0001
(-1.010)

-0.0001
(-1.730)***

-0.0002
(-3.173)*

-0.0001
(-2.053)**

Log of Debt/GDP Extra*Gov 0.0002
(2.297)**

0.00005
(0.896)

0.0001
(1.397)

0.0002
(2.771)*

0.0001
(1.776)***

Log of Debt/GDP*Pol -0.00004
(-0.611)

-0.00003
(-0.551)

-0.0001
(-1.623)***

-0.0001
(-1.173)

-0.0001
(-1.824)***

Log of Debt/GDP Extra*Pol 0.0073
(0.813)

0.00004
(0.588)

0.0001
(1.465)

0.0001
(0.977)

0.0001
(1.761)***

Log of Debt/GDP*Dem -0.0001
(-1.424)

-0.00002
(-0.380)

-0.00004
(-0.883)

-0.0001
(-1.868)***

-0.00004
(-0.822)

Log of Debt/GDP Extra*Dem 0.0002
(1.536)

0.00005
(0.935)

0.0001
(1.384)

0.0001
(1.959)**

0.0001
(1.247)

Log of life expectancy 0.0165
(2.832)*

0.0148
(3.329)*

0.0033
(1.216)

0.0012
(0.522)

0.0006
(0.284)

Log of secondary enrollment 0.0052
(4.168)*

0.0042
(4.004)*

0.0034
(4.635)*

0.0032
(5.039)*

0.0033
(5.710)*

Log of tertiary school
enrollment

0.0007
(1.790)***

0.0014
(2.310)**

-0.0002
(-0.637)

0.0007
(1.815)***

0.0005
(1.579)

Growth rate of population -0.0004
(-1.690)***

-0.0004
(-1.236)

-0.0007
(-2.660)*

-0.0009
(-4.021)*

-0.0010
(-4.882)*

Log of openness 0.0003
(1.344)

0.0002
(0.227)

0.0006
(1.878)***

0.0005
(1.820)***

0.0003
(1.512)

Log of debt service to export
ratio

-0.0004
(-1.658)***

0.0003
(0.824)

-0.0004
(-1.400)

-0.0008
(-1.820)***

-0.0005
(-1.991)**

Log of credit 0.0003
(1.425)

0.0004
(1.128)

0.0003
(1.086)

0.0002
(0.502)

0.00004
(0.148)

Internet 0.00001
(0.192)

0.00002
(0.606)

0.000001
(0.020)

0.00001
(0.235)

0.00001
(0.205)

Phone 0.00004
(1.933)**

0.00003
(2.067)**

0.00001
(0.845)

0.00002
(1.634)***

0.00002
(1.516)

Inflation rate -0.0000007
(-0.244)

-0.0000001
(-0.343)

-0.0000001
(-0.400)

-0.000001
(-1.160)

-0.0000001
(-0.651)

Lagged log of human capital-
labor ratio

0.3220
(6.142)*

0.3383
(7.994)*

0.3878
(9.143)*

0.3938
(10.420)*

0.3949
(8.827)*

R-squared 0.838 0.782 0.876 0.818 0.798
1: the variable Log of Debt/GDP Extra corresponds to ZDDit ))

~
ln()(ln(  where Dummy variable Z = 1, if debt is

above an endogenously determined threshold level D
~

and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.
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Table 6.9: Impact of Debt and Institutions on Human Capital-labor Ratio in Low Income Countries
(Dependent variable is logarithm of human capital-labor ratio)

Variable GMM
(Fixed)2

FE RE IVLS OLS

Threshold level of external
debt as a percentage of GDP

28.5 28.5 29.5 29.5 28.5

C -0.0105
(-0.214)

0.0106
(0.715)

0.0001
(0.009)

-0.0010
(-0.108)

0.0117
(4.382)*

Log of Debt/GDP -0.0016
(-0.934)

-0.0017
(-1.334)

-0.0009
(-0.838)

-0.0009
(-0.468)

-0.0026
(-1.183)

Log of Debt/GDP Extra1 -0.0044
(-1.641)***

-0.0026
(-1.007)

-0.0021
(-1.426)

-0.0031
(-1.982)**

-0.0044
(-4.447)*

Gov 0.0005
(1.647)***

0.00004
(0.389)

0.00002
(0.245)

0.0002
(1.788)***

0.0003
(2.681)*

Pol 0.0001
(1.639)***

0.00004
(0.567)

0.000001
(0.012)

0.0002
(1.703)***

0.0001
(3.427)*

Dem 0.0006
(2.017)**

0.0001
(1.109)

-0.00003
(-0.407)

0.0003
(2.028)**

0.0001
(2.753)*

Log of Debt/GDP*Gov -0.0001
(-1.642)***

-0.0001
(-1.460)

-0.00001
(-0.412)

-0.00002
(-0.694)

-0.0001
(-1.675)***

Log of Debt/GDP Extra*Gov 0.00003
(1.482)

0.000003
(0.063)

0.00001
(0.371)

0.00004
(1.348)

0.00003
(2.871)*

Log of Debt/GDP*Pol -0.00002
(-1.638)***

-0.00002
(-0.866)

-0.000003
(-0.193)

-0.00004
(-1.633)***

-0.00002
(-2.809)*

Log of Debt/GDP Extra*Pol 0.00005
(1.424)

0.00002
(1.074)

0.000006
(0.269)

0.00001
(0.188)

0.00001
(0.962)

Log of Debt/GDP*Dem -0.0002
(-2.058)**

-0.00003
(-1.214)

-0.00001
(-0.530)

-0.0001
(-1.837)***

-0.0001
(-1.666)***

Log of Debt/GDP Extra*Dem 0.0001
(1.374)

0.00002
(0.747)

-0.00001
(-0.213)

0.00001
(0.332)

0.00001
(0.997)

Log of life expectancy 0.0110
(1.205)

0.0025
(0.634)

0.0008
(0.305)

0.0020
(0.659)

0.0017
(1.925)**

Log of secondary school
enrollment

0.0013
(1.813)***

0.0020
(1.726)***

0.0012
(1.458)

0.0002
(1.161)

0.0003
(1.111)

Log of tertiary school
enrollment

0.0023
(1.727)***

0.0014
(2.218)**

0.0012
(3.045)*

0.0030
(3.053)*

0.0044
(3.625)*

Growth rate of population -0.0004
(-0.573)

-0.0003
(-0.859)

-0.0005
(-1.480)

-0.0001
(-0.423)

-0.0002
(-1.422)

Log of openness 0.0005
(1.263)

0.0000
(0.048)

0.0003
(0.801)

0.0007
(2.296)**

0.0002
(2.204)**

Log of debt service to export
ratio

-0.0002
(-0.914)

-0.0001
(-0.295)

0.0002
(0.582)

-0.0004
(-0.970)

-0.0002
(-2.191)**

Log of credit 0.0018
(1.713)***

0.0006
(1.149)

0.0005
(1.291)

0.0005
(0.877)

0.0000
(0.421)

Internet 0.0001
(1.171)

0.0000
(0.359)

0.0001
(1.359)

0.0002
(2.141)**

0.0001
(1.132)*

Phone 0.0000
(1.020)

0.0000
(0.560)

0.0000
(1.534)

0.0001
(3.062)*

0.0000
(2.761)*

Inflation rate -0.000001
(-0.494)

-0.0000004
(-0.303)

-0.0000001
(-0.391)

-0.0000001
(-0.375)

-0.0000003
(-0.645)

Lagged log of human capital-
labor ratio

0.4208
(6.356)*

0.4413
(7.207)*

0.4981
(9.703)*

0.4545
(10.010)*

0.4112
(11.748)*

R-squared 0.7346 0.7319 0.7101 0.7108 0.7635
1: the variable Log of Debt/GDP Extra corresponds to ZDDit ))

~
ln()(ln(  where Dummy variable Z = 1, if debt is

above an endogenously determined threshold D
~

level and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.
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Table 6.10: Impact of Debt and Institutions on Human Capital-labor Ratio in Lower Middle Income Countries
(Dependent variable is logarithm of human capital-labor ratio)

Variable GMM
(Fixed)2

FE RE IVLS OLS

Threshold level of external
debt as a percentage of GDP

10.1 7.1 8.1 10.1 10.1

C -0.0031
(-1.798)***

-0.0116
(-1.285)

0.0153
(1.767)***

0.0030
(1.918)***

0.0155
(1.646)***

Log of Debt/GDP 0.0124
(1.003)

0.0081
(2.015)**

0.0053
(1.915)***

-0.0077
(-0.989)

0.0015
(0.864)

Log of Debt/GDP Extra1 -0.0216
(-1.771)***

-0.0123
(-2.518)*

-0.0087
(-2.097)**

-0.0079
(-1.792)***

-0.0034
(-1.081)

Gov 0.00003
(1.742)***

0.0001
(0.615)

0.0002
(2.020)**

0.0001
(0.276)

0.0003
(2.773)*

Pol 0.0003
(1.542)

0.00001
(0.059)

0.0002
(1.325)

0.00021
(1.211)

0.00002
(0.231)

Dem 0.0001
(1.205)

0.0001
(0.968)

0.0002
(1.718)***

0.0004
(1.497)

0.0001
(0.732)

Log of Debt/GDP*Gov -0.00001
(-1.705)***

-0.00004
(-0.470)

-0.0001
(-2.291)**

-0.0001
(-0.459)

-0.0001
(-3.746)*

Log of Debt/GDP Extra*Gov 0.0001
(1.645)***

0.00001
(0.209)

0.0001
(2.364)**

0.00001
(0.594)

0.0002
(4.400)*

Log of Debt/GDP*Pol -0.0001
(-1.421)

-0.00003
(-0.225)

-0.0001
(-1.235)

-0.0001
(-0.727)

-0.00003
(-0.690)

Log of Debt/GDP Extra*Pol 0.0002
(1.322)

0.00004
(0.231)

0.0002
(1.184)

0.00001
(0.102)

0.0001
(1.072)

Log of Debt/GDP*Dem -0.00002
(-0.153)

-0.0001
(-1.167)

-0.0001
(-1.560)

-0.0002
(-1.403)

-0.00001
(-0.376)

Log of Debt/GDP Extra*Dem 0.0001
(0.635)

0.0002
(1.286)

0.0002
(1.551)

0.0002
(1.142)

0.00001
(0.228)

Log of life expectancy 0.0037
(0.328)

0.0016
(0.143)

0.0079
(0.927)

0.0016
(0.415)

0.0075
(1.197)

Log of secondary school
enrollment

0.0100
(5.453)*

0.0080
(5.518)*

0.0065
(3.730)*

0.0042
(5.742)*

0.0054
(3.697)*

Log of tertiary school
enrollment

0.0023
(1.843)***

0.0027
(2.987)*

0.0009
(1.237)

0.0004
(1.277)

0.0001
(0.247)

Growth rate of population -0.0005
(-2.049)**

-0.0000
(-0.169)

-0.0003
(-1.009)

-0.0007
(-5.394)*

-0.0007
(-2.392)*

Log of openness 0.0047
(2.261)**

0.0011
(1.803)***

0.0008
(0.747)

0.0016
(3.040)*

0.0006
(0.576)

Log of debt service to export
ratio

-0.0005
(-1.722)***

-0.0002
(-0.348)

-0.0004
(-0.821)

-0.0019
(-5.063)*

-0.0010
(-1.928)**

Log of credit 0.0012
(1.647)***

0.0013
(1.920)***

0.0004
(0.827)

0.0006
(2.021)**

0.0001
(0.333)

Internet 0.0002
(1.660)***

0.0001
(1.028)

0.0001
(1.049)

0.0004
(1.794)***

0.0001
(1.222)

Phone 0.0001
(1.698)***

0.0000
(1.922)**

0.0000
(0.477)

0.0000
(2.717)*

0.0000
(0.874)

Inflation rate -0.000002
(-1.954)**

-0.0000002
(-0.505)

-0.0000003
(-1.167)

-0.000001
(-2.816)*

-0.0000004
(-1.846)***

Lagged log of human capital-
labor ratio

0.3236
(6.818)*

0.3313
(9.465)*

0.4757
(11.354)*

0.4877
(12.951)*

0.4866
(13.131)

R-squared 0.7192 0.6881 0.6835 0.6756 0.6877
1: the variable Log of Debt/GDP Extra corresponds to ZDDit ))

~
ln()(ln(  where Dummy variable Z = 1, if debt is

above an endogenously determined threshold level D
~

and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.
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Table 6.11: Impact of Debt and Institutions on Human Capital-labor Ratio in Upper Middle Income Countries
(Dependent variable is logarithm of human capital-labor ratio)

Variable GMM
(Fixed)2

FE RE IVLS OLS

Threshold level of external
debt as a percentage of GDP

14.3 12.2 13.1 15.1 13.1

C -0.5339
(-1.682)***

0.0358
(0.388)

0.0899
(2.888)*

-0.1778
(-1.873)***

0.0829
(2.502)*

Log of Debt/GDP 0.0026
(0.504)

0.0003
(0.064)

0.0008
(0.160)

0.0088
(1.219)

0.0011
(0.200)

Log of Debt/GDP Extra1 -0.0344
(-1.863)***

-0.0016
(-1.280)

-0.0111
(-1.953)**

-0.0458
(-1.838)***

-0.0126
(-2.049)**

Gov 0.0011
(1.725)***

0.0002
(1.054)

0.0004
(1.830)***

0.0011
(1.497)

0.0005
(2.005)**

Pol 0.0027
(1.256)

0.0003
(1.108)

0.0003
(1.049)

0.0021
(1.072)

0.0003
(1.209)

Dem 0.0001
(0.246)

0.000004
(0.023)

-0.0001
(-0.640)

0.0002
(0.860)

0.0001
(0.487)

Log of Debt/GDP*Gov -0.0004
(-1.489)

-0.00004
(-0.697)

-0.0001
(-1.089)

-0.0003
(-1.321)

-0.0001
(-1.376)

Log of Debt/GDP Extra*Gov 0.0001
(0.389)

0.0001
(1.180)

0.00002
(0.298)

0.0002
(0.861)

0.00001
(0.155)

Log of Debt/GDP*Pol -0.0007
(-1.229)

0.0001
(1.309)

-0.00003
(-0.566)

-0.0006
(-1.131)

-0.0001
(-0.891)

Log of Debt/GDP Extra*Pol 0.0002
(0.795)

-0.0001
(-1.360)

0.00004
(0.586)

0.0003
(1.473)

0.00003
(0.415)

Log of Debt/GDP*Dem -0.0001
(-1.803)**

-0.0002
(-1.488)

-0.00001
(-0.174)

-0.0002
(-1.260)

-0.00001
(-0.352)

Log of Debt/GDP Extra*Dem 0.0002
(1.516)

0.0002
(1.428)

0.0001
(1.229)

0.0001
(0.798)

0.0001
(1.310)

Log of life expectancy 0.0455
(1.969)**

0.0023
(0.121)

0.0281
(4.412)*

0.0343
(2.830)*

0.0251
(3.640)*

Log of secondary school
enrollment

0.0137
(2.259)**

0.0125
(4.077)*

0.0058
(3.469)*

0.0067
(2.518)*

0.0051
(2.838)*

Log of tertiary school
enrollment

0.0008
(0.155)

-0.0013
(1.145)

0.0011
(1.330)

0.0019
(1.359)

0.0011
(1.291)

Growth rate of population 0.0031
(1.741)***

0.0014
(1.024)

0.0025
(2.807)*

0.0043
(1.944)**

0.0024
(2.452)*

Log of openness 0.0089
(1.721)***

0.0015
(0.548)

0.0033
(2.367)**

0.0071
(1.788)***

0.0034
(2.239)**

Log of debt service to export
ratio

-0.0052
(-1.984)**

-0.0020
(-1.481)

-0.0029
(-3.385)*

-0.0077
(-1.977)**

-0.0027
(-2.912)*

Log of credit 0.0061
(2.031)**

0.0031
(1.996)**

0.0018
(2.005)**

0.0027
(1.678)***

0.0020
(1.989)**

Internet 0.0002
(1.787)***

0.0003
(1.697)***

0.0002
(1.207)

0.0000
(0.128)

0.0001
(1.006)

Phone 0.0004
(1.732)***

0.00002
(0.936)

0.00004
(1.600)

0.00006
(1.809)***

0.00003
(0.825)

Inflation rate -0.000003
(-0.892)

-0.000002
(-1.313)

-0.000002
(-1.231)

-0.000004
(-1.450)

-0.000003
(-1.422)

Lagged log of human capital-
labor ratio

0.3475
(4.166)*

0.3017
(4.081)*

0.3799
(6.273)*

0.3632
(6.139)*

0.3800
(7.425)*

R-squared 0.7087 0.6194 0.6992 0.6987 0.7092
1: the variable Log of Debt/GDP Extra corresponds to ZDDit ))

~
ln()(ln(  where Dummy variable Z = 1, if debt is

above an endogenously determined threshold level D
~

and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.
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lead to efficient allocation of borrowed funds from abroad enhancing growth of the economy

and hence leading to debt sustainability as projects for which borrowed money is used will

generate sufficient output and exports for debt repayment. Further, democratic governments

appear to use external debt in more efficient manner to increase physical and human capital

accumulation instead of financing their non-development expenditures.  Political instability is

considered to be a serious malaise and harmful to economic performance. It is likely to

shorten policy makers’ horizons leading to suboptimal short-term macroeconomic policies,

creating volatility and hence adversely affecting economic growth. Further, political

instability adversely affects human capital by creating uncertainty about the future that causes

people to invest less in education.

Now we analyze the impact of other control variables. The variable of life expectancy

positively affects human capital accumulation in general but this effect is significant in the

aggregate sample and in the sub-sample of upper middle income countries. This variable

provides an important measure of health status. Longer life expectancy encourages human

capital accumulation, since longer time horizon increases the value of investment that pays

out over time [Jayachandran and Muney (2006)].

The variables of school enrollments serve as proxy for quality of human capital. In

general our results show significant positive effect of both secondary and tertiary enrollments

on human capital except for upper middle income countries, where the effect of secondary

enrollment is only significant. The insignificance of tertiary enrollment in upper middle

income countries may be because of rapid increase in supply but slow increase in demand for

tertiary educated workers. The positive relationship of schooling and human capital may be

due to the reason that improving quality of human capital is expected to augment the returns

to schooling in the labor market and ultimately increases schooling investments.

The results show that higher growth rate of population exerts a significant negative

effect on per worker human capital of developing countries. In case of subsamples the effect

of population growth is negative for both the low-income and lower-middle income countries

but it is significant in case of lower middle income countries only, while in case of upper

middle income countries the effect of increase in growth rate of population is generally

positive and statistically significant. The positive effect in upper-middle income countries

may be because of greater availability of health care and schooling facilities on per capita

basis due to low population growth rate.  Developing countries in general have low facilities

of schooling and health care. A higher growth of population exerts further pressure on



93

already meager resources of producing healthy and good quality human capital. Therefore, a

rise in the growth rate of population leads to a fall in human capital per worker.

The variable of trade openness has a positive effect on human capital per worker in

the overall sample and the three subsamples but this effect is statistically more sizeable and

significant in lower and upper middle income countries. Its positive effect indicates that trade

openness is likely to increase the acquisition of human capital by facilitating the transfer of

ideas and technology from technologically more advanced countries to developing countries

[Domeland (2007)]. There are two channels through which technology transfer affects human

capital accumulation.  First, knowledge of workers increases by implementing and working

with a new technology. Second, because of trade wages of skilled workers may increase

relative to unskilled workers and, hence, induce workers to invest more in human capital

[e.g., Pissarides (1997), Hall and Jones (1999) and Goh and Olivier (2002)].

The effect of debt service ratio on human capital per worker is generally negative

except in case of low income countries where some of coefficients are positive but are

statistically insignificant. High debt service expenditures tend to have unfavorable affect on

the composition of public expenditure by restricting the amount of resources to be used for

development of human capital.

Credit to private sector which serves as a proxy for financial development shows

positive effect on accumulation of human capital but this effect is generally insignificant in

the overall sample of developing countries and in low income countries, while its significance

is high in other two groups of countries. In low income developing countries a fraction of

youth finances the increasing cost of education by borrowing and credit market imperfections

play some role in education decisions, since youth cannot generally pledge their future skills

or labor as collateral. These imperfections may be the reason of insignificant results in the

low income countries and in the overall sample.

The variable of internet generally has positive effect on human capital per worker but

this effect is insignificant in the overall sample and significant in some of the estimations in

case of sub-samples. The use of internet facility in education can increase human capital in a

cost efficient manner by providing flexible options (home based study or overseas student

registrations) to acquire quality education and skills. Its insignificance may be a result of less

use of internet facilities in education in developing countries as compare to conventional

methods of teaching.

Telecommunication facilities, as captured by variable of phone, have a general

significant positive effect on human capital accumulation in most of GMM and FE



94

estimations except for low income countries. Telephone lines and mobile phones reduce

communication gap, expand market boundaries and information flows. The

telecommunication facilities reduce expenses and increase opportunities because it becomes

easy to gather information. Further, mobile communications have emerged as a key

technology to bridge the digital divide and as a means to open up excess to government,

health and environmental information.

The rate of inflation being an indicator of macroeconomic environment has negative

but generally insignificant effect on per worker human capital except in case of lower middle

income countries. High and volatile inflation that may be the consequence of excessive

monetary policy undermines growth by reducing investment in human capital as schooling

becomes costly due to reduction in real per capita income. Chang (2002) also showed

negative effect of inflation on human capital by introducing real money as an input into

human capital production.

Finally, the lagged dependent variable, used as a way of keeping dynamic effects and

for controlling autocorrelation, has highly significant positive effect on human capital

accumulation in all the cases. The R square statistics indicate that the explanatory power of

the estimated regressions has been satisfactory.

6.4 External Debt, Institutions and Productivity

Tables 6.12 to 6.15 show the impact of external debt and institutions on total factor

productivity with five different estimation techniques as before. The results show that the

thresholds levels of external debt are high for low and upper middle income countries as

compared to lower middle income countries and the overall sample. Again our results

confirm existence of different thresholds for different sources of growth. When we look at the

effect of low levels of debt on productivity the sign of its coefficients is positive and

coefficients are significant in GMM and IVLS estimations in case of the overall sample and

subsamples indicating a favorable effect of low levels of debt on total factor productivity.

Due to concessionary and less distortionary nature of low levels of debt it provides necessary

finances to capital constraint developing countries and hence increases productivity.

The likelihood of structural break in the effect of debt on total factor productivity is

tested by spline specification which enables us to differentiate the impact of debt on total

factor productivity below and above the threshold level of debt. The coefficient of debt extra

term is negative and statistically significant in IVLS and GMM  estimations in case of low

and lower-middle income countries and in the overall sample of developing countries. In case
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of upper-middle income countries the coefficient of debt extra term is significant in all

specifications except RE estimations. The negative sign of debt extra term indicates that high

levels of external debt adversely affect total factor productivity. There are different channels

through which high levels of debt can adversely affect the allocation of resources, and

therefore, productivity. They include uncertainty, higher financing costs, and fewer

externalities from public investment. The discount rate for potential investors rises because of

debt overhang. Consequently, short-term investment projects would be preferred over more

productive long-term projects [Corden (1989)]. The uncertainty associated with high levels of

debt adversely affects investment activities [Serven (1997)]. Particularly, high volatility of

returns provides incentives to undertake short-term investment projects and postpone long

term investment in anticipation that uncertainty will be resolved before the irretrievable long-

term investment has to be undertaken. Since uncertainty affects all the activities involving

incurring costs today for the sake of increased output in the future therefore investment in

human capital and in technology acquisition will be discouraged [Claessens et al. (1996)].

The less efficient investment projects and misallocated resources adversely affect

productivity [Claessens et al. (1996)]. The high debt burden absorbs a large share of public

resources, reducing the overall level of public capital expenditure. A reduction in productivity

of private investment may occur because of lost externalities from certain types of public

investment (such as physical infrastructure). Further, the governments are generally hesitant

in undertaking costly and difficult policy reforms if they perceive that future benefits in terms

of higher output will accrue partly to creditors. The poorer policy environment affects the

efficiency of investment and productivity [Clements et al. (2003); Pattillo et al. (2004)].

The index of governance in general shows a statistically significant positive effect on

TFP in the overall sample and its subdivisions except upper middle income countries, where

its effect is relatively weak. These incentives provided by government to individuals and

firms can encourage productive activities such as accumulation of skills and development of

new goods and production techniques. This in turn creates an environment necessary for

economic and social progress to help increase productivity.

Our results indicate that political stability significantly encourages productivity in the

overall sample and its subdivisions.  Political stability reduces uncertainty about the future

and leads to more efficient allocation of resources. In addition, it may increase research and

development efforts by firms and governments, leading to better technology. Strikes, violence

and civil unrest may also interfere with the ordinary functions of firms and markets, reducing

hours worked, which leads to under-utilization of some installed productive capacity.
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The index of democracy, comprising of military in politics and religious tensions

shows positive and statistically significant effect on total factor productivity in the overall

sample of developing countries and its sub-samples. The democratic government encourages

the dissemination of ideas and technologies into and within an economy and hence effects

technological change. The efficient utilization of new technologies depends on the absorptive

capacity of various actors and the overall absorptive capacity of the country. This absorptive

capacity in turn is dependent on the already existing infrastructure for research and

development and level of human capital in the country. Policies that improve human capital

flourish under democracies [Lak and Baum (2001), Baum and Lak (2003) and Knutsen

(2011)]. Hence democracy provides better infrastructure for adopting, adapting and

efficiently utilizing new technologies than dictatorship.

The coefficients of interaction variables involving interaction of external debt with

variables of governance, political stability and democracy have negative sign indicating that

the favorable effect of low levels of debt on productivity is reduced in size with

improvements in institutional quality which may be because of high costs involved in this

improvement process. This interaction of debt and institutional variables in general has

significant effect except for upper middle income countries, where interaction of debt with

democracy have insignificant effect and interaction of debt with governance has weak effect

on productivity as most of the coefficients are insignificant. When these indices are interacted

with debt extra term, explaining the impact of debt above the threshold most of the

interaction variables show positive coefficients. The coefficients of these interaction terms

are significant in the overall sample and in lower middle income countries and generally

insignificant in the remaining two subgroups of counties. The positive signs of these

coefficients indicate that the adverse effect of debt above the threshold is itself a decreasing

function of improvements in institutional quality.

Now we analyze the impact of other control variables. The variable of life expectancy,

capturing the essence of healthier economy, positively affects total factor productivity in

general but this effect is stronger for aggregate sample and in upper middle income countries.

The positive sign indicates that improvements in health status pay off in terms of higher

aggregate productivity. At the individual level, health can directly increase general output

(e.g., through enhanced physical energy and mental sharpness), yearly output (e.g., through

reduced sickness absence) and career output (e.g., through decreased morbidity or increased

longevity, resulting in a longer career) [Tompa (2002)]. At the aggregate level, these
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Table 6.12: Impact of Debt and Institutions on Total Factor Productivity in Overall Sample of

Developing Countries
(Dependent variable is logarithm of total factor productivity)

Variable GMM
(Fixed)2

FE RE IVLS OLS

Threshold level of external
debt as a percentage of GDP

23.5 13.5 11.7 13.9 11.1

C -0.3950
(-1.303)

0.2171
(1.760)***

-0.0235
(-0.352)

-1.2029
(-4.876)*

-0.0145
(-0.229)

Log of Debt/GDP 0.2006
(4.863)*

0.0001
(0.005)

-0.0032
(-0.320)

0.3414
(5.074)*

0.0015
(0.472)

Log of Debt/GDP Extra1 -0.2866
(-3.366)*

-0.0260
(-1.252)

-0.0051
(-1.165)

-0.5160
(-4.832)*

-0.0078
(-1.078)

Gov 0.0025
(2.627)*

0.0016
(2.061)**

0.0016
(1.952)**

0.0070
(3.776)*

0.0017
(2.054)**

Pol 0.0045
(4.618)*

0.0024
(2.647)*

0.0020
(2.327)**

0.0073
(5.288)*

0.0021
(2.408)**

Dem 0.0036
(3.073)*

0.0015
(1.663)***

0.0015
(1.775)***

0.0039
(2.624)*

0.0016
(1.893)**

Log of Debt/GDP*Gov -0.0006
(-2.040)**

-0.0007
(-2.031)**

-0.0008
(-2.340)**

-0.0026
(-3.386)*

-0.0009
(-2.445)*

Log of Debt/GDP Extra*Gov 0.0008
(1.909)**

0.0006
(1.374)

0.0009
(2.261)**

0.0026
(3.100)*

0.0010
(2.393)**

Log of Debt/GDP*Pol -0.0014
(-4.162)*

-0.0009
(-2.389)**

-0.0009
(-2.303)**

-0.0031
(-5.166)*

-0.0009
(-2.335)**

Log of Debt/GDP Extra*Pol 0.0017
(1.468)

0.0010
(2.355)**

0.0010
(2.317)**

0.0037
(4.746)*

0.0010
(2.305)**

Log of Debt/GDP*Dem -0.0011
(-3.075)*

-0.0006
(-1.737)***

-0.0006
(-1.695)***

-0.0017
(-2.865)*

-0.0007
(-1.773)***

Log of Debt/GDP Extra*Dem 0.0019
(3.140)*

0.0007
(1.722)***

0.0007
(1.690)***

0.0022
(3.067)*

0.0007
(1.752)***

Log of life expectancy 0.1412
(2.877)*

0.0496
(1.670)***

0.0249
(1.725)***

0.0855
(4.311)*

0.0216
(1.640)***

Log of secondary school
enrollment

-0.0430
(-3.300)*

-0.0227
(-3.254)*

-0.0100
(-2.847)*

-0.0087
(-1.910)***

-0.0093
(-2.858)*

Log of tertiary school
enrollment

0.0126
(1.721)***

0.0081
(2.027)**

0.0046
(2.064)**

0.0030
(1.025)

0.0038
(1.851)***

Growth rate of population 0.0065
(1.933)**

0.0010
(0.423)

0.0027
(1.979)**

0.0017
(1.018)

0.0027
(2.146)**

Log of openness 0.0159
(1.623)***

0.0165
(2.842)*

0.0002
(0.163)

0.0009
(0.447)

-0.0002
(-0.144)

Log of debt service to export
ratio

-0.0014
(-1.714)***

-0.0021
(-1.978)|**

-0.0010
(-0.630)

-0.0075
(-2.404)**

-0.0016
(-1.065)

Log of credit 0.0046
(1.713)***

0.0116
(4.645)*

0.0035
(2.229)**

0.0015
(0.645)

0.0025
(1.735)***

Internet 0.0008
(2.181)**

0.0003
(1.718)***

0.0003
(1.467)

0.0000
(0.116)

0.0002
(1.185)

Phone 0.0002
(2.203)**

0.0003
(3.225)*

0.0003
(3.220)*

0.0001
(1.487)

0.0003
(3.750)*

Inflation rate 0.00001
(-1.724)***

0.000003
(-3.335)*

0.00001
(-4.304)*

0.00001
(-1.930)**

0.00001
(-4.522)*

Lagged log of total factor
productivity

0.3753
(5.417)*

0.4065
(7.409)*

0.4834
(8.091)*

0.4810
(7.243)*

0.3853
(9.417)*

R-squared 0.8817 0.8894 0.8909 0.8841 0.8992
1: the variable Log of Debt/GDP Extra corresponds to ZDDit ))

~
ln()(ln(  where Dummy variable Z = 1, if debt is

above an endogenously determined threshold level D
~

and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.
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Table 6.13: Impact of Debt and Institutions on Total Factor Productivity in Low Income Countries
(Dependent variable is logarithm of total factor productivity)

Variable GMM
(Fixed)2

FE RE IVLS OLS

Threshold level of external
debt as a percentage of GDP

26.5 29.6 26.5 27.6 26.5

C 0.9342
(2.309)**

0.1431
(1.023)

0.0699
(0.861)

-0.0232
(-0.254)

0.0684
(1.027)

Log of Debt/GDP 0.0256
(2.212)*

0.0023
(0.202)

-0.0094
(-1.114)

0.0388
(2.568)*

0.0104
(1.398)

Log of Debt/GDP Extra1 -0.0262
(-2.135)**

-0.0029
(-0.193)

-0.0148
(-1.209)

-0.0458
(-1.887)***

-0.0170
(-1.479)

Gov 0.0019
(1.989)**

0.0029
(3.230)*

0.0030
(3.690)*

0.0010
(1.282)

0.0030
(3.704)*

Pol 0.0024
(2.723)*

0.0010
(1.709)***

0.0010
(1.789)***

0.0007
(1.019)

0.0008
(1.499)

Dem 0.0016
(1.677)***

0.0009
(1.489)

0.0008
(1.265)

0.0010
(1.644)***

0.0011
(2.037)**

Log of Debt/GDP*Gov -0.0005
(-1.033)

-0.0007
(-3.009)*

-0.0007
(-3.063)*

-0.0001
(-0.433)

-0.0006
(-2.812)*

Log of Debt/GDP Extra*Gov 0.0002
(1.316)

0.0005
(1.351)

0.0004
(1.332)

-0.0003
(-0.989)

0.0003
(1.109)

Log of Debt/GDP*Pol -0.0008
(-3.400)*

-0.0003
(-1.981)**

-0.0003
(-1.966)**

-0.0003
(-1.785)***

-0.0002
(-1.644)***

Log of Debt/GDP Extra*Pol 0.0002
(0.628)

0.0004
(1.574)

0.0003
(1.534)

0.0001
(0.669)

0.0003
(1.646)*

Log of Debt/GDP*Dem -0.0011
(-2.532)*

-0.00007
(-0.354)

-0.0002
(-1.142)

-0.0003
(-1.700)***

-0.0002
(-1.365)

Log of Debt/GDP Extra*Dem 0.0014
(2.679)*

0.0007
(2.490)*

0.0004
(1.525)

0.0008
(2.774)**

0.0002
(1.115)

Log of life expectancy 0.0556
(1.824)***

0.0066
(0.190)

0.0157
(0.751)

0.0402
(1.905)***

0.0134
(0.774)

Log of secondary school
enrollment

0.0235
(1.132)

0.0074
(0.702)

0.0057
(0.902)

0.0039
(0.590)

0.0078
(1.437)

Log of tertiary school
enrollment

0.0131
(1.804)***

0.0020
(0.325)

0.0038
(1.249)

0.0008
(1.251)

0.0026
(1.055)

Growth rate of population 0.0029
(1.655)***

0.0061
(1.939)**

0.0054
(2.135)**

0.0036
(1.367)

0.0049
(2.140)**

Log of openness 0.0122
(0.733)

0.0004
(0.077)

-0.0012
(-0.457)

0.0013
(0.537)

0.0012
(0.609)

Log of debt service to export
ratio

-0.0091
(-1.099)

-0.0062
(-1.959)**

-0.0046
(-1.832)***

-0.0101
(-2.739)*

-0.0047
(-1.991)**

Log of credit 0.0171
(1.686)***

0.0020
(0.437)

0.0006
(0.189)

0.0090
(2.056)**

0.0018
(0.634)

Internet 0.0016
(1.680)***

0.0003
(0.565)

0.0001
(0.136)

0.0004
(0.713)

0.0001
(0.188)

Phone 0.0005
(1.079)

0.0001
(0.312)

0.0001
(0.578)

0.0003
(1.087)

0.0001
(0.781)

Inflation rate -0.00001
-(0.659)

-0.0000004
(-0.232)

-0.00001
(-0.508)

-0.000001
(-0.445)

-0.0000003
(-0.734)

Lagged log of total factor
productivity

0.3172
(5.869)*

0.3292
(6.880)*

0.3573
(7.041)*

0.3716
(8.661)*

0.3625
(9.847)*

R-squared 07482 0.7038 0.6963 0.7129 0.7015
1: the variable Log of Debt/GDP Extra corresponds to ZDDit ))

~
ln()(ln(  where Dummy variable Z = 1, if debt is

above an endogenously determined threshold level D
~

and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.
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Table 6.14: Impact of Debt and Institutions on Total Factor Productivity in Lower Middle Income Countries
(Dependent variable is logarithm of total factor productivity)

Variable GMM
(Fixed)2

FE RE IVLS OLS

Threshold level of external debt
as a percentage of GDP

15.5 13.7 14.1 15.5 13.7

C 1.2764
(2.512)*

0.2855
(0.919)

0.0698
(0.594)

-0.9661
(-3.682)*

0.0720
(0.610)

Log of Debt/GDP 0.2112
(3.884)*

0.0262
(1.247)

0.0201
(1.045)

0.2557
(4.529)*

-0.0210
(-1.062)

Log of Debt/GDP Extra1 -0.2994
(-4.268)*

-0.1035
(-1.110)

-0.1004
(-1.016)

-0.2947
(-4.685)*

-0.0000
(-0.001)

Gov 0.0050
(2.251)**

0.0032
(2.768)*

0.0032
(3.026)*

0.00958
(3.263)*

0.0033
(3.034)*

Pol 0.0021
(1.674)***

0.0016
(1.172)

0.0033
(3.036)*

0.0032
(2.149)**

0.0033
(3.022)*

Dem 0.0082
(3.020)*

-0.0012
(-0.944)

0.0033
(3.069)*

000.63
(2.434)**

0.0034
(3.079)*

Log of Debt/GDP*Gov -0.0021
(-2.369)**

-0.0012
(-2.426)**

-0.0014
(-3.172)*

-0.0036
(-3.126)*

-0.0014
(-3.155)*

Log of Debt/GDP Extra*Gov 0.0023
(2.126)**

0.0011
(1.950)**

0.0016
(3.059)*

0.0035
(2.723)*

0.0016
(3.027)*

Log of Debt/GDP*Pol -0.0012
(-1.508)

-0.0004
(-0.778)

-0.0013
(-3.044)*

-0.0017
(-2.835)*

-0.0014
(-3.018)*

Log of Debt/GDP Extra*Pol 0.0023
(2.099)**

0.0004
(0.608)

0.0015
(2.812)*

0.0029
(3.698)*

0.0016
(2.794)*

Log of Debt/GDP*Dem -0.0036
(-3.308)*

-0.0004
(-0.725)

-0.0012
(-2.744)*

-0.0028
(-2.672)*

-0.0012
(-2.752)*

Log of Debt/GDP Extra*Dem 0.0047
(3.531)*

0.0002
(0.264)

0.0010
(2.112)**

0.0035
(2.935)*

0.0011
(2.129)**

Log of life expectancy 0.2682
(1.956)**

0.1058
(1.399)

0.0287
(0.968)

0.0318
(0.712)

0.0285
(0.959)

Log of secondary school
enrollment

-0.0730
(-3.944)*

-0.0664
(-5.593)*

-0.0193
(-2.928)*

-0.0020
(-0.196)

-0.0191
(-2.905)*

Log of tertiary school
enrollment

0.0190
(1.374)

0.0342
(4.231)*

0.0112
(3.065)*

0.0112
(1.200)

0.0111
(3.041)*

Growth rate of population 0.0076
(1.432)

0.0048
(1.916)**

0.0043
(2.205)**

0.0020
(0.687)

0.0041
(2.100)**

Log of openness 0.0733
(3.130)*

0.0276
(2.574)*

0.0061
(1.184)

-0.0012
(-0.140)

0.0059
(1.149)

Log of debt service to export
ratio

-0.0194
(-1.672)***

-0.0024
(-0.610)

-0.0062
(-2.258)**

-0.0047
(-1.887)***

-0.0060
(-2.173)**

Log of credit 0.0081
(1.794)***

0.0148
(3.056)*

0.0029
(1.104)

0.0072
(1.582)

0.0031
(1.173)

Internet 0.0003
(1.249)

0.0002
(1.094)

0.0002
(0.830)

0.0001
(0.223)

0.0001
(0.667)

Phone 0.0002
(1.648)***

0.0001
(0.500)

0.0002
(1.922)***

0.0002
(1.376)

0.0002
(2.044)**

Inflation rate -0.00002
(-2.662)*

-0.00001
(-2.798)*

-0.00001
(-2.808)*

-0.00002
(-2.902)*

-0.00001
(-2.803)*

Lagged log of total factor
productivity

0.3620
(4.314)*

0.3984
(5.527)*

0.4739
(10.432)*

0.4703
(8.497)*

0.4737
(10.320)*

R-squared 0.8814 0.8253 0.8175 0.8584 0.8091
1: the variable Log of Debt/GDP Extra corresponds to ZDDit ))

~
ln()(ln(  where Dummy variable Z = 1, if debt is

above an endogenously determined threshold level D
~

and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.
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Table 6.15: Impact of Debt and Institutions on Total Factor Productivity in Upper Middle
Income Countries

(Dependent variable is logarithm of total factor productivity)
Variable GMM

(Fixed)2
FE RE IVLS OLS

Threshold level of external debt
as a percentage of GDP

21.1 18.7 21.1 21.1 21.1

C -0.6792
(-1.654)***

2.0703
(3.755)*

-0.1365
(-0.634)

-2.6722
(-1.949)**

0.9583
(1.952)**

Log of Debt/GDP 0.0261
(2.056)*

0.0656
(3.844 )*

0.0478
(3.230)*

0.0403
(2.254)**

0.0375
(3.755)*

Log of Debt/GDP Extra1 -0.0834
(-1.650)***

-0. 1142
(-1.652)***

-0.0949
(-1.198)

-0. 1950
(-2.062)**

-0. 1017
(-1.963)**

Gov 0.0056
(1.656)***

0.0009
(0.688)

0.0006
(0.547)

0.0068
(1.774)***

0.0005
(0.358)

Pol 0.0025
(2.066)**

0.0034
(2.284)**

0.0035
(2.605)*

0.0032
(2.247)**

0.0031
(2.249)**

Dem 0.0042
(1.653)***

0.0001
(1.100)

0.0007
(0.905)

0.0039
(1.660)***

0.0013
(1.698)***

Log of Debt/GDP*Gov -0.0038
(-1.669)***

-0.0002
(-0.577)

0.0001
(0.377)

-0.0026
(-1.854)***

-0.0002
(-1.466)

Log of Debt/GDP Extra*Gov 0.0006
(0.432)

-0.0001
(-0.136)

0.0001
(0.118)

0.0008
(0.598)

0.0002
(0.280)

Log of Debt/GDP*Pol -0.0094
(-2.106)**

-0.0010
(-2.681)*

-0.0009
(-2.463)*

-0.0078
(-2.222)**

-0.0008
(-2.206)**

Log of Debt/GDP Extra*Pol 0.0030
(1.691)***

0.0001
(0.249)

-0.0004
(-0.767)

0.0030
(1.438)

0.0002
(0.338)

Log of Debt/GDP*Dem -0.0009
(-1.127)

-0.0001
(-0.265)

-0.0002
(-0.936)

-0.0016
(-1.976)**

-0.0003
(-1.588)

Log of Debt/GDP Extra*Dem 0.0021
(1.642)***

0.00002
(0.046)

0.0006
(1.252)

0.0010
(1.065)

0.0002
(0.346)

Log of life expectancy 0.1113
(1.635)***

0.1918
(1.832)***

0.1408
(2.933)*

0.1805
(1.920)**

-0.0246
(-0.257)

Log of secondary school
enrollment

-0.0286
(-1.665)***

-0.0323
(-1.738)***

-0.0179
(-1.667)***

-0.0242
(-1.167)

0.0105
(0.768)

Log of tertiary school enrollment 0.1132
(2.517)*

0.0427
(3.184)*

0.0006
(0.085)

0.0131
(1.711)***

0.0254
(1.797)***

Growth rate of population 0.0401
(1.501)

0.0090
(0.968)

0.0018
(0.281)

0.0310
(1.783)***

0.0099
(1.202)

Log of openness 0.1292
(1.506)

0.0269
(1.576)

0.0221
(2.215)**

0.0035
(0.161)

0.0150
(0.891)

Log of debt service to export
ratio

-0.0472
(-1.799)***

-0.0158
(-2.732)*

-0.0137
(-2.660)*

-0.0130
(-1.620)

-0.0201
(-3.221)*

Log of credit 0.0483
(1.857)***

0.0168
(2.615)*

0.0018
(0.336)

0.0069
(0.542)

0.0131
(1.376)

Internet 0.0083
(2.087)**

0.0001
(0.179)

0.0002
(0.286)

0.0026
(1.438)

0.0005
(0.759)

Phone 0.0014
(1.917)**

0.0001
(0.427)

0.0003
(1.527)

0.0016
(2.226)**

0.0027
(3.103)*

Inflation rate -0.00003
(-1.738)***

-0.00003
(-3.496)*

-0.00003
(-2.956)*

-0.00002
(-1.119)

-0.00002
(-2.857)*

Lagged log of total factor
productivity

0.2434
(3.046)*

0.3768
(8.425)*

0.4938
(10.472)*

0.4299
(2.738)*

0.3997
(7.747)*

R-squared 0.7882 0.8170 0.8097 0.7448 0.8617
1: the variable Log of Debt/GDP Extra corresponds to ZDDit ))

~
ln()(ln(  where Dummy variable Z = 1, if debt is

above an endogenously determined threshold level D
~

and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.
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individual increases in output translate into increases in labor productivity (i.e., output per

worker) [Tompa (2002)].

The variables of school enrollments in general show significant positive effect of

tertiary enrollments on productivity in the overall sample and its sub categories (except in

low income countries), whereas the effect of secondary enrollment is positive but

insignificant in low income countries and significantly negative in all other cases. The

positive effect of tertiary education shows that higher education can assist the development

and adaptation of new technologies [Benhabib and Spiegel (1994)]. Education promotes

spillovers, externalities and endogenous skill-based technological change. The formal and

informal interactions between uneducated and educated workers provide opportunity of

knowledge sharing and can generate positive externalities across workers and thus make firm

more productive [Moretti (2004)]. On the other hand, negative effect of secondary

enrollments on productivity may be because of underutilization of educational skills of

secondary educated workers. Workers with higher education than their job requirement have

been found to remain more unsatisfied with their jobs [Kalleberg and Sorensen, 1973; Quinn

and Mandilovitch, 1975]. Overeducation can lead to less work effort, larger production costs,

and accordingly lower productivity, implying a likely negative link between productivity and

overeducation.

The results show that higher growth rate of population exerts a significant positive

effect on productivity in the overall sample of developing countries and its subsamples except

the upper middle income countries where the effect of population growth is though positive

but generally insignificant. This positive effect is consistent with a number of studies based

on endogenous growth models [like Romer (1990), Grossman and Helpman (1991), Aghion

and Howitt (1992)] which confirmed that as population rises, the rate of technological

progress also rises because growing population not only stimulates the supply of potential R

&D workers but also increases demand for their services by increasing the size of the market

that can be captured by these innovators.

The variable of trade openness, representing social infrastructure in the country, has a

positive effect on productivity in the overall sample and subsamples but this effect is

statistically significant in GMM and FE estimations for overall sample and in the sample of

lower middle income countries only. Its positive effect indicates that trade liberalization

increases productivity by increasing product variety, reallocation toward more productive

firms, access to new technology, incentives for innovations and improvements in the terms of

trade.
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The effect of debt service ratio is generally negative and significant both in the overall

sample and its three subdivisions indicating  that if a nation has high debt burden then it will

need to service its’ debt, which will affect productivity. More specifically, if foreign creditors

are getting benefit of productivity increase rather than domestic agents then there is little

motivation to increase the productivity of capital or labor. This means that an increase in debt

burden will decrease productivity. Moreover, if the borrowed resources are misallocated or

spend on financing of consumption expenditure of government then it will have negative

effects on productivity [Afxentiou and Serletis, (1996)].

Credit to private sector capturing the effect of financial development shows

significant positive effect on productivity in the overall sample of developing countries. In

case of subsamples its effect is significant in GMM and FE estimations for the lower and

upper middle income countries and GMM and IVLS estimations in low income countries.

The creation of new firms and their growth hinge on matching the searching entrepreneurs

with production technologies and access to credit. Availability of credit fastens the creation

and growth of new private firms, thus increasing productivity.

The variable of internet generally has positive effect on productivity but this effect is

significant only in the GMM estimations for aggregate sample and its subsamples, except for

lower middle income countries where all the coefficients are insignificant. The importance of

expanding internet access in developing countries has been well recognized by governments

and international organizations with a general consensus that internet and related

telecommunication technology are strategic national infrastructure. Internet serves as a tool

for improving productivity as it helps employees get tasks done more quickly. Jayaram et al.

(1997) pointed out that internet offers an opportunity to local companies to market their

product and services abroad and hence to overcome an important barrier of global

competitiveness facing the developing countries. Further, advertising at internet is relatively

cheap. In the field of trade and research network connections improve collaboration and

competitiveness at regional level. The insignificance of internet in low and lower middle

income countries may be because of their less preparation to benefit from the opportunities

that the internet offers as they lack the physical and human capital, along with the institutions

required, to exploit the e-economy [Kenny (2003)].

The growth of telecommunication facilities, as captured by variable of phone, has a

significant positive effect on total factor productivity except for low income category, where

it has weaker positive effect. With the greater use of mobile and landline phones markets

become more efficient and integrated, providing gains in productivity and price dispersion
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and price fluctuations are reduced. According to Garbacz and Thompson (2003) use of land

line and mobile phones significantly reduces production inefficiency and therefore is

conducive to greater productivity. The mobile phones can improve access to and use of

information, thereby reducing search costs, improving coordination among agents and

increasing market efficiency. This increased communication should improve firms’

productive efficiency by allowing them to better manage their supply chains. The literature

shows that the reduction in communication costs, associated with mobile phones, also

improves agriculture and labor market efficiency [Jensen (2007), Aker (2008) and Klonner

and Nolen (2008)].

The effect of inflation is generally negative and significant except in case of low

income countries. Inflation affects the long-run macroeconomic performance of a country by

reducing total factor productivity through efficiency channel. The high level of inflation

induces repeated price changes that are costly for firms due to menu costs. It also reduces the

optimal level of cash holdings by consumers involving shoe leather cost. Finally, it also leads

to greater forecasting errors by misrepresenting the information substance of prices, inducing

economic agents to use more time and resources in collecting information and defending

themselves against the loss caused by price instability, hence risking the efficient allocation

of resources.

The lagged dependent variable included in the equation for taking care of dynamic

effects and for controlling autocorrelation, has highly significant positive effect on

productivity in all the cases. The R square statistics indicate that the explanatory power of the

estimated regressions has been satisfactory.

Table 6.16 summarizes all the results of section 6.2, 6.3 and 6.4.
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Table 6.16 Summary of Estimation Results
Explanatory Variable Dependent Variable

Log of Physical capital-labor Ratio Log of Human capital-labor Ratio Log of Total Factor Productivity
Log of Debt/GDP Positive effect in general. Significant

effect in few estimations
Positive effect in overall sample,
lower and upper middle income
countries. Significant effect in few
estimations. Negative but
insignificant effect in LICs.

Positive effect. Significant effect in
IVLS and GMM estimations in
general.

Log of Debt/GDP Extra Negative effect. Significant effect in
the overall sample and all its sub-
groupings

Negative effect. Significant effect in
the overall sample and relatively
stronger effect in lower and upper
middle income countries as compare
to LICs.

Negative effect. Significant effect in
IVLS and GMM estimations in case
of overall sample and subgroups of
countries. Relatively more stronger
effect in UMICs.

Gov Positive effect. Highly significant in
overall sample and significant effect
in GMM estimations for all the three
sub-groups. Relatively weak effect in
LICs.

Positive effect. Generally significant
in most of the cases in overall sample
and subgroups.

Positive effect. Highly significant in
all the cases except UMICs, where its
effect is relatively weak.

Pol Positive effect. Significant in general
and quite strong effect in LICs.

Positive effect. Insignificant in case
of lower and upper middle income
countries weak in overall sample and
relatively strong in LICs.

Positive effect. Significant effect in
general.

Dem Positive effect. Relatively weak
results for aggregate sample and quite
strong effect in case of LICs and
UMICs.

Positive effect. Significant effect in
IVLS and GMM estimations in
overall sample and insignificant
effect in subsamples, except for LICs.

Positive effect. Significant effect in
general.

Log of Debt/GDP*Gov Negative effect. Significant effect in
general, except LICs.

Negative effect. Significant effect in
overall sample and higher
explanatory power in LMICs as
compared to the remaining two
subsamples.

Negative effect. Significant effect in
general but relatively weak in
UMICs.

(LIC, LMICs and UMICs stand for low income, lower middle income and upper middle income countries respectively.) (Continued……...)
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Explanatory Variable Dependent Variable
Log of Physical capital-labor Ratio Log of Human capital-labor Ratio Log of Total Factor Productivity

Log of Debt/GDP Extra*Gov Positive and significant effect in
general.

Positive effect. Significant in the
overall sample and in LMICs.

Positive effect. Significant effect in
the overall sample and in LMICs and
generally insignificant in the
remaining two subgroups of counties.

Log of Debt/GDP*Pol Negative effect. Highly significant
effect in the overall sample and its
subcategories.

Negative effect. More explanatory
power in LICs as compared to the
overall sample and insignificant
effect in LMICs and UMICs.

Negative effect and generally
significant.

Log of Debt/GDP Extra*Pol Positive and significant effect in
general

Positive effect. Insignificant effect in
the overall sample and its
subdivisions

Positive effect. Significant effect in
the overall sample and in LMICs and
generally insignificant effect in the
remaining two subgroups.

Log of Debt/GDP*Dem Negative effect. Highly significant
effect on LICs but its effect is
insignificant in case of other two
groups of countries.

Negative effect. More explanatory
power in LICs as compared to the
overall sample and insignificant
effect in LMICs and UMICs.

Negative effect. Significant in general
but insignificant effect in UMICs

Log of Debt/GDP Extra*Dem Positive effect. Significant effect in
IVLS and GMM estimations in the
overall sample. Significant effect in
UMICS and LICs. Insignificant effect
in LMICs.

Positive effect. Insignificant effect in
the overall sample and its
subdivisions

Positive effect.  Significant effect in
the overall sample and in LMICs and
generally insignificant in the
remaining two subgroups of counties.

Log of life expectancy Positive effect. Significant effect only
for OLS estimation in the overall
sample and in OLS and IVLS
estimations relating to LICs)

Positive effect. Significant effect in
the aggregate sample and in the sub-
sample of UMICs

Positive effect. Stronger effect for
aggregate sample and in UMICs.

Log of secondary school
enrollment

Significant negative effect of Sec
except for LICs, where its effect is
positive but only significant effect in
OLS and IVLS estimations.

Positive effect. Significant effect in
the overall sample and its
subdivisions. Relatively weak effect
in LICs.

The effect is positive but insignificant
in low income countries and
significantly negative in all other
cases.

(LIC, LMICs and UMICs stand for low income, lower middle income and upper middle income countries respectively.) (Continued……...)
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Explanatory Variable Dependent Variable
Log of Physical capital-labor
Ratio

Log of Human capital-labor
Ratio

Log of Total Factor Productivity

Log of tertiary school enrollment Positive effect. Significant effect in
the overall sample and all its sub-
groupings

Positive effect. Highly significant
effect in the overall sample and LICs
and relatively weak effect in LMICs.
Insignificant effect on UMICs

Positive effect. Significant effect in
overall sample and subgroups except
LICs.

Growth rate of population Significant negative effect except in
UMILCs where effect is positive and
significant.

Significant negative effect on overall
sample and LMICs and insignificant
negative effect on LICs. In UMICs
effect is positive and significant.

Growth rate of population shows
positive and significant effect in all
the cases except for UMICs where its
effect is insignificant.

Log of openness Positive effect. Strongly significant in
LI and LMICs and weakly significant
in overall sample and UMICs.

Positive effect. Statistically more
sizeable and significant effect in
LMI and UMICs.

Positive effect. Significant effect in
GMM and FE estimations for overall
sample and in LMICs only.

Log of debt service to export
ratio

Negative effect. Significant effect in
FE and GMM estimations for overall
sample and in case of subsamples the
strongest negative effect is realized
for LMICs.

Negative effect. Generally
significant effect except in case of
low income countries.

Negative effect. Significant effect in
general.

Log of credit Significant Positive effect. Stronger
effect for the overall sample and
LMICs

Positive effect. Insignificant effect in
overall sample and LICs and
significant effect in remaining two
cases

Positive effect. Significant effect in
the overall sample and in subsamples
its effect is significant in GMM and
FE estimations for the LMICs and
UMICs and GMM and IVLS
estimations in LICs.

Internet Positive effect. Significant effect in
general.

Positive effect. Insignificant effect in
overall sample and significant effect
in few estimations at subgroup
levels.

Positive effect. Significant effect only
in the GMM estimations for aggregate
sample and its subsamples, except for
LMICs.

Phone Positive effect. Significant effect
in overall sample and subgroups
except LICs where effect is
relatively weak.

Positive effect. Significant in
most of GMM and FE estimations
except for LICs.

Positive effect. Significant effect
except for low income category,
where it has insignificant effect.

Inflation rate Negative effect. Generally Negative effect. Generally Negative effect. Generally
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Explanatory Variable Dependent Variable
Log of Physical capital-labor
Ratio

Log of Human capital-labor
Ratio

Log of Total Factor Productivity

insignificant results. insignificant effect except for
LMICs.

significant effect except in case of
LICs

Lagged log of dependent
variable

Positive and highly significant
effect in all the cases.

Positive and highly significant
effect in all the cases.

Positive and highly significant
effect in all the cases.
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6.5 External Debt, Institutions and Output

After thoroughly analyzing the impact of external debt and its interaction with

institutional quality on individual sources of growth for the aggregate sample and its sub-

categorizations now we come to the analysis of this relationship for output per worker.

Instead of reporting tabular results we have more interest in visualizing this relationship with

the help of figures. In order to achieve this objective we have used equation 4.7 (as

mentioned in chapter of methodology) to simulate the impact of rising external debt to output

by fixing the effect of all other variables in relevant equations of sources of growth at their

average values except the terms involving debt, debt extra and the six interaction terms

involving interactive effect of debt and debt extra with the variables of governance, political

stability and democracy. To avoid wastage of time and effort and to remain comprehensive as

well, we draw graphs for our GMM results only because it is the most appropriate technique

in our analysis. First we discuss the effects of external debt and institutional factors on output

in overall sample of developing countries and then for each of subgroup separately.

6.5.1 The Relationship between Debt and Output in the Overall Sample of Developing

Countries

Figure 6.1 shows the relationship between debt as a percentage of output and output

per worker for the overall sample of 68 developing countries. The relevant debt threshold for

different sources of growth (as mentioned in the second row of tables 6.4, 6.8 and 6.12)

clearly show a depressing effect on output. This diagram confirms the existence of

nonlinearities in debt and growth relationship.

Further, to analyze the effect of variations in institutional quality on output we take a

low and a high level for each of the indices of governance, political stability and democracy.

Since each index has minimum value of 0 and maximum value of 100, we assign the value of

10 for low level of an index and the value of 90 for the high level of that index and examine

how these variations affect the locus of output per worker in relation to debt-GDP ratio.

Figure 6.2 shows that with low level of governance the positive effect on output at

low levels of debt is higher than at the average level of governance but with increase in debt

the adverse effect of additional debt on output becomes more sever compared to its effect

with the average governance. On the other hand, when the level of governance is high a

negative effect on output is observed at low levels of debt but with increase in debt the

efficient utilization of borrowed funds for productive purposes increases the level of output
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above its level with average governance. Furthermore, in the presence of good governance

increase in debt contributed to output per worker rather than being detrimental to output.

Similarly, figure 6.3 and 6.4 show the impact of varying political stability and

democracy on the debt-output relationship among the developing countries, respectively.

These figures represent similar effect on output per worker at low and high levels of debt as

observed for governance.
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6.5.2 The Relationship between Debt and Output in the Low Income Countries

Figure 6.5 shows the effect of external debt on output in low income countries. The

relevant debt thresholds estimated for different sources of growth (as mentioned in the second

row of tables 6.5, 6.9and 6.13) clearly show an adverse effect of increases in debt on output

per worker. Moreover, this diagram confirms the existence of nonlinearities in debt and

growth relationship.
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Figure 6.6 shows that low level of governance is associated with low level of output

per worker than at average level of governance and high level of governance is associated

with high level of output per worker than at average level of governance for both low and

high levels of debt.

Similarly, figure 6.7 and 6.8 demonstrate the impact of varying political stability and

democracy on output per worker of low income countries. These figures show similar pattern

as observed for governance in figure 6.6.

The comparison of these figures with ones obtained for overall sample highlights the

difference in the effect of governance, political stability and democracy at low levels of debt.

In low income countries when we look at low levels of institutional quality (low governance

or low political stability or low democracy) positive effect on output at low levels of debt is

lower than at the average level of institutional quality while, situation was reverse in the

overall sample of developing countries. Moreover, for the overall sample of developing

countries, in the presence of good governance increases in debt contributed to output per

worker rather than being detrimental to output and same effect was observed for high levels

of political stability and democracy. In contrast, for low income countries the detrimental

effect of increases in debt above the threshold levels is realized even in the presence of high

levels of governance, political stability and democracy.
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6.5.3 The Relationship between Debt and Output in the Lower Middle Income Countries

Figure 6.9 shows the relationship between debt and output per worker for the lower

middle income countries. It is based on the relevant threshold levels of debt for the different

sources of growth, reported in the second row of tables 6.6, 6.10 and 6.14. These threshold

levels of debt show the depressing effect of increasing debt on output per worker. Moreover,

this diagram confirms the existence of nonlinearities in debt and growth relationship.

Figure 6.10 shows the effect of governance on output of lower middle income

countries. These curves for low and high level of governance show a pattern or shape similar

to the one observed for the overall sample of developing countries.

Similarly, figure 6.11 and 6.12 display the impact of varying political stability and

democracy on output of lower middle income countries. These figures show similar pattern as

observed for governance in figure 6.10.
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6.5.4 The Relationship between Debt and Output in the Upper Middle Income Countries

Figure 6.13 shows the effect of external debt on output in upper middle income

countries with relevant threshold levels of debt for different sources of growth (as given in

second row of tables 6.7. 6.11 and 6.15). The shape of this figure is different from all the

previous cases. Further, the magnitude of adverse effect of increases in debt on per worker
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output is quite high as compare to the previous cases mentioned for overall sample and other

two subsamples of countries.

Figure 6.14, 6.15 and 6.16 show that effect of varying the level of governance,

political stability and democracy, respectively, on per worker output of upper middle income

countries. The realized effect of variability of institutional indicators is relatively low except

for the high level of political stability.
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6.6 External Debt, Institutions and Investment

6.6.1 Net Foreign Direct Investment

Table 6.17 reports the estimation results related to the impact of external debt and

institutional quality on net foreign direct investment. Low levels of external borrowing have
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insignificant positive effect on FDI while external borrowing above the threshold levels

(mentioned in the second row of the table) have significant adverse effect on net FDI. This

indicates that the presence of large external debt burden reduces the investment activity by

foreigners by shaking their confidence. A high external debt to GDP ratio can lower the

motivation for net foreign direct investment because as the amount of government debt rises,

it increases uncertainty regarding policies and actions that the authorities will follow to meet

their debt servicing requirements, Speedy accumulations of debt may be followed by rising

flight of capital if the private sector doubts significant increases in taxes and/or devaluation of

currency for servicing of public debt obligations [Oks and Wijnbergen (1995)].

Returns on FDI in the form of profits, market development, innovations and

expansion of business are related to economic, social, financial, and institutional factors in

the host nation as well as to those internal to transnational corporations.  Hence we have

included the variables of institutional quality among the other relevant determinants of FDI.

The significant positive effect of governance indicates that it serves as an important factor in

attracting foreign investors. Improvements in governance provides effective ownership

registration, contract enforcement and dispute resolution, intellectual property rights, non-

discriminatory treatments of foreign investors and  transparent political institutions which are

likely to attract investment from abroad [Asiedu (2002), Dupasquier and Osakwe (2006),

Musonera (2008)]

Political stability of the host country also has significant positive effect on FDI. A

possible explanation of this effect is that symptoms of political instability for instance riots,

demonstrations, strikes, civil war, terrorism and civil disorder can impair the interests of

MNCs. Brada et al. (2005) provided an evidence of depressing influence of political

instability on FDI inflows.

The variable of democracy is positively related with FDI in both estimations but the

result is significant only in fixed effect estimation. A military takeover or threat of takeover

and religious tensions represent a high risk and indicate that government is unable to function

efficiently and the country therefore has uneasy environment for foreign business community,

discouraging FDI. A full scale military regime may offer new stability and low business risk

in short run but in longer term risk will certainly rise because of corruption in system of

governance and continuation of such government can lead to armed opposition [Savoia and

Sen (2012)]. Therefore, democratic governments are more likely to attract foreign

investment.
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The interaction of indices of governance, political stability and democracy with low

levels of external debt show significant negative effect on FDI. This negative effect indicates

that the favorable effect of low levels of debt on FDI is reduced when institutional quality

improves. This effect is significant for all three indices.

The interaction of debt extra term with the three institutional variables has positive

effect on FDI, though this effect is statistically significant for governance only. This result

indicates that the adverse effect of debt above the threshold is itself a decreasing function of

institutional quality.

Gross domestic product proxying market size shows positive but insignificant effect on

FDI. The positive effect indicates that large market size leads to efficient allocation of

resources and exploration of economies of scale that give incentive to investors from foreign

countries to put their stake in a particular economy.

The growth rate of GDP symbolizing the future potential has a significant positive

effect on FDI. A high rate of economic growth highlights potential of market opportunities in

the host country and these are generally linked with higher profitability of companies [Gold

(1989)].

Table 6.17: Impact of Debt and Institutions on Net Foreign Direct Investment
(Dependent variable is net foreign direct investment as a percentage of GDP)

Variable FE GMM
(Fixed)2

Threshold 19.1 13.5
C 0.7947

(1.963)**
0.8319

(1.677)***
Debt/GDP 0.199

(1.067)
0.1412
(1.004)

Debt/GDP Extra1 -0.5303
(-2.208)**

-0.3479
(-1.678)***

GOV 0.0372
(1.710)***

0.0433
(1.926)**

POL 0.0107
(2.259)**

0.0104
(1.771)***

DEM 0.0097
(1.868)***

0.0253
(0.795)

Debt/GDP*GOV -0.0039
(-1.819)***

-0.0049
(-1.907)***

Debt/GDP Extra*GOV 0.0197
(1.590)

0.2492
(1.788)***

Debt/GDP*POL -0.0033
(-2.119)**

-0.0057
(-1.757)***

Debt/GDP Extra*POL 0.0067
(0.651)

0.0101
(0.359)

Debt/GDP*DEM -0.0004
(-2.171)**

-0.0048
(-1.660)***

Debt/GDP Extra*DEM 0.0156 0.2342
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Variable FE GMM
(Fixed)2

(1.417) (1.572)
GDP 0.0000

(0.998)
0.0000
(1.365)

Growth Rate of GDP 0.0144
(1.673)***

0.0166
(1.710)***

Domestic Absorption 0.0000
(1.663)***

0.0000
(1.126)

Real Exchange Rate 0.0000
(0.119)

0.0000
(0.189)

Current Account Deficit -0.0562
(-5.713)*

-0.0553
(-2.723)*

Domestic Investment -0.0158
(-1.530)

-0.0718
(-1.347)

Urban Population 0.0244
(1.703)***

0.0462
(1.904)**

Credit -0.0003
(-0.922)

-0.0000
(-0.017)

Openness 0.1472
(5.861)*

0.0851
(2.952)*

Official Development Assistance 0.0082
(0.838)

0.0031
(0.456)

Gross Domestic Savings 0.0044
(0.637)

0.0039
(0.067)

Schooling 0.0603
(0.570)

0.0597
(0.455)

Debt Service to Export Ratio -0.0048
(-1.514)

-0.0690
(-2.401)*

Phone 0.0030
(0.906)

0.0068
(1.735)***

Internet 0.0259
(1.1862)

0.0346
(1.686)***

Lagged FDI 0.5551
(5.327)*

0.6602
(8.243)*

R Squared 0.672 0.653
1: the variable Log of Debt/GDP Extra corresponds to ZDDit )

~
(  where Dummy variable

Z = 1, if debt is above an endogenously determined threshold level D
~

and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.

The variable of domestic absorption comprising the sum of GDP and trade deficit has a

significant positive effect on FDI. This measure indicates that any variation in domestic

absorption that is not captured by prior presence of GDP among the determinants of FDI will

be quantified by trade deficit. So changes in trade deficit are translated one to one into

changes in domestic absorption when GDP is kept constant. Therefore the impact of this
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variable is expected to be positive. These results are also consistent with Majeed and Ahmad

(2010) and other studies mentioned in the discussion of control variables for FDI.

Our results show positive but insignificant relationship between real exchange rate and

FDI. An increase in real exchange rate shows depreciation of the host country’s currency.

Due to this reduction in the real value of host country’s currency its assets become attractive

for foreigners and result in an increase in inward FDI by raising the purchase of host

country’s assets by the foreigners.

The current account balance proxying the impact of balance of payment deficit has

significant negative coefficient. A larger current account deficit shows that the country is

living beyond its means. Moreover it shows that the country is facing macroeconomic

instability. Under such circumstances foreign investors expect imposition of restrictions on

free capital mobility, making transfer of firm’s profits difficult [Schneider and Frey (1985)

and Majeed and Ahmad (2010)].

The effect of domestic investment is negative but insignificant, which shows that

domestic investment and FDI are substitutes and more domestic investment leaves little room

for FDI. This relationship is expected when most of domestic investment is made in the

production sector. Moreover, when there is competition among domestic and foreign

investors for common investment projects then this association will be of a substitute in

nature [Buffie (1993)]. Since the relationship is statistically insignificant in our case, the

substitutability between domestic and foreign investment is rather weak because domestic

investment is not restricted to production sector only, it also includes investment in

infrastructure, etc.

The variable of urbanization has a significant positive effect on FDI. A higher degree of

urbanization creates effective demand for industrialization and signifies the availability of

public facilities. Further, congested population causes domestic prices to rise.  All these

factors associated with proposition of urbanization attract foreign investors.

The availability of credit to private sector in the host country has negative but

insignificant effect on FDI. The variable of credit to private sector serves as a proxy for

domestic financial development. High domestic credit to private sector also implies

abundance of domestic capital and hence foreign capital in the form of FDI would not be

needed as much providing negative relationship between domestic credit and FDI.

The higher degree of openness shows significant positive relationship with FDI. The

variable of trade openness indicates the magnitude of trade liberalization in respective

countries. This factor has particular importance as developing countries are mainly used as
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terminals. The MNCs are export oriented and are attracted to developing countries to take

location advantages and export their intermediate and final products to larger markets. The

less trade barriers help them in importing raw material and plant machinery. Further, because

of trade liberalization policies MNCs also take advantage of export promotion policies in

developing countries.

Official development assistance has positive but insignificant effect on FDI. The reason

for its insignificance may be the low level of structural development. It may be because of

low revenue and more expenditure on defence and other non-development activities.

The variable of gross domestic savings representing the source of capital inflow has

positive but insignificant relationship with FDI. Savings in a country respond to worldwide

investment opportunities and investment in that country, on the other hand, is financed by

worldwide pool of capital [Feldstein and Horioka (1980)]. Positive relationship indicates that

more availability of domestic savings means easy availability of funds and improves the

credible position of concerned country at the international level.

The variable of schooling represents availability of human capital in the country. It has

positive but insignificant effect on FDI. Human capital is an important input for efficiency

seeking FDI that needs skilled workforce as one of its key inputs. Human capital improves

health, civil liberties and crime rate and hence indirectly affects FDI [Majeed and Ahmad

(2008)]. The insignificance of this variable may be because it takes longer time for improved

human capital to have an impact on socio political stability and hence on FDI.

Debt service to export ratio has significant negative effect on FDI. This finding is

consistent with the results of Savvides (1992), Levy and Chowdhury (1993), and UNECA

(1998) that incentives to invest are weakened due to debt service payment burden on

developing countries.

The variables of internet and phone have positive relationship with FDI but the

relationship is significant in GMM estimations only. Phone and internet facility help in

reducing some of the costs of transaction and coordination over distance and increase

opportunities as they expand market boundaries and makes it easy to gather information.

Lagged dependent variable shows significant positive effect on FDI. The lagged FDI

captures time-moving country-specific factors and agglomeration effects, and basically

reflects the persistent nature of FDI.
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6.6.2 Gross Domestic Investment

Table 6.18 presents the estimation results related to the effect of external debt and

institutional quality on gross domestic investment. Low levels of external borrowing have

positive effect on gross domestic investment but this effect is significant in GMM estimation

only. On the other hand, external borrowings above the threshold levels (mentioned in the

second row of table) have significant adverse effect on domestic investment. The presence of

large external debt burden reduces the investment activity in different ways. The increasing

size of public debt raises uncertainties regarding the actions and policies which a government

will undertake to fulfill its obligations relating to debt servicing, producing an unfavorable

effect on investment. More specifically, as the stock of public debt increases it may generate

expectations that distortionary measures (inflation tax, for example) may be used to service

the debt-related obligations [Agenor and Montiel (1996)].  In case of unstable and highly

uncertain environment investors may continue to follow their alternative of waiting

irrespective of improving fundamentals [Serven (1997)]. Moreover, investments undertaken

under such circumstances are expected to be diverted towards investment projects involving

speedy returns instead of irreversible long-term, high-risk projects. Further, relationships with

foreign lenders may worsen due to large foreign debt, making it hard to meet debt-servicing

requirements and thereby lessening the amount of financing obtained from international

trade. This consequently can make financing of domestic investment difficult or more costly.

The significant positive effect of governance on domestic investment indicates that

this factor is important in attracting investors. A country’s economic performance over time

is determined to a large extent by its governance performances. This includes the

effectiveness of government in formulating and implementing sound policies, the respect for

the rule of law, the state of the institutions that govern against corrupt practices and the

stability of the political environment. An improvement in these elements of governance will

positively affect the investment decisions of firms.

The variable of political stability has highly significant positive effect on domestic

investment.  It implies that political stability encourages domestic investment by providing

favorable investment environment. On the other hand, internal conflict and ethnic tensions

increase the perceived investment risk, which discourages domestic investment.

The variable of democracy has significant positive effect in results from both the

estimation. A military takeover or threat of takeover and religious tensions represent high risk
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and indicate that government is unable to function efficiently and the country, therefore, has

uneasy environment for domestic and foreign business community.

The interactions of the indices of governance, political stability and democracy with

external debt indicate that the favorable effect of low levels of debt on domestic investment is

Table 6.18: Impact of Debt and Institutions on Gross Domestic Investment
(Dependent variable is gross domestic investment as a percentage of GDP)

Variable FE GMM
(Fixed)2

Threshold 20.5 20.1
C 1.4759

(2.772)*
1.1840

(2.577)*
Debt/GDP 0.1725

(1.384)
0.2777

(2.973)*
Debt/GDP Extra1 -0.4135

(-1.748)**
-0.7642

(-2.941)*
Gov 0.0166

(2.458)*
0.0122

(1.757)***
Pol 0.0825

(1.881)**
0.1016

(2.468)*
Dem 0.0436

(1.7452)***
0.0498

(1.910)**
Debt/GDP*Gov -0.0012

(-1.682)***
-0.0114

(-3.098)*
Debt/GDP Extra*Gov 0.4637

(1.7572)***
0.6509

(3.053)*
Debt/GDP*Pol -0.0002

(-0.709)
-0.0006
(-0.727)

Debt/GDP Extra*Pol 0.1309
(1.656)***

0.1760
(1.955)**

Debt/GDP*Dem 0.0011
(0.440)

-0.0121
(-1.844)**

Debt/GDP Extra*Dem 0.0035
(0.208)

0.0736
(1.005)

GDP 0.0000
(2.885)*

0.0000
(1.865)*

Growth rate of GDP 0.1747
(3.388)*

0.1883
(4.775)*

Real exchange rate 0.0000
(1.033)

0.0000
(1.994)*

Urban population 0.0981
(3.077)*

0.0605
(1.437)

Credit 0.0072
(1.194)

0.0168
(2.586)*

Openness 0.0934
(1.833)*

0.1149
(1.880)*

Official development assistance 0.0245
(1.502)

0.0156
(1.208)

Gross domestic savings 0.0594
(2.754)*

0.0015
(1.013)

Schooling 0.1204 0.1739
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Variable FE GMM
(Fixed)2

(1.420) (1.307)
Debt service to export ratio -0.0059

(-1.312)
-0.0445
(-1.415)

Phone 0.0400
(2.321)**

0.0140
(2.262)**

Internet 0.0127
(1.393)

0.0225
(0.953)

Net FDI as a percentage of GDP -0.0953
(-4.661)*

-0.0644
(-2.407)*

Lagged gross domestic investment 0.7340
(4.506)*

0.6366
(3.438)*

R-squared 0.771 0.694
1: the variable Log of Debt/GDP Extra corresponds to ZDDit )

~
(  where Dummy variable

Z = 1, if debt is above an endogenously determined threshold level D
~

and zero otherwise.
2: GMM (fixed) includes fixed effects for both the time periods and the countries.
The numbers in parenthesis are computed t-values.
* significant at 1 percent level; ** significant at 5 percent level; ***significant at 10 percent level.

reduced in size with improvements in institutional quality. This effect is insignificant for

interaction term involving political stability.

The interactions of debt extra term with the three institutional variables has positive

effect on domestic investment, though this effect is significant for governance and political

stability in both the estimations. This result indicates that the adverse affects of debt above

the threshold levels fall with improvements in institutional quality.

Gross domestic product and its growth rate both have statistically significant positive

effect on domestic investment in developing countries. These results are consistent with

Green and Villanueva (1991), De Long and Summers (1992), Oshikoya (1994) and Ghura

and Goodwin (2000), supporting the existence of a positive relationship between domestic

investment and the growth of real GDP. Thus, larger market size and higher growth potential

encourage domestic investors by increasing their confidence in domestic economy.The

variable of real exchange rate has positive effect on domestic investment and this effect is

statistically significant in GMM estimations. Its positive sign shows that the depreciation of

the domestic currency serves as an incentive for domestic investment, as it will generate a

higher demand for mainly exporting and import substitute sectors of the economy.

The increase of urban population has significant positive effect on domestic investment

in fixed effect estimations. The demand for manufacturing is higher in urban sector of the

economy as compared to the rural sector. If vast area of a country is urbanized then it will

provide a better production environment to investors. Morales’ (2012) reports a significant

move toward urbanization in developing countries and considers it as a change creating
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investment opportunities for investors. This rising urbanization provides an opportunity of

increasing investment to both domestic and foreign investors.

The availability of credit facilities has significant positive effect on domestic

investment. Due to the absence of high-quality futures markets and facilities of long-term

financing, foreign borrowing and bank loans are the main sources of financing domestic

investment. An increase in the volume of bank credit encourages private investment activity

among developing countries. In developing countries the investment activities of well-

established firms depend more on equity financing and retained earnings but bank credit is

considered to be the primary source of investment financing among private enterprises in

developing countries.

Trade openness shows significant positive relationship with domestic investment.

Trade openness provides opportunities of expansion to firms and hence enables them to

realize economies of scale and greater efficiency in investment (Krueger, 1978). Increased

openness provides access to highly developed technology in foreign countries, potential of

catch up, larger access to a diversity of inputs for production and excess to broader market

places that increase the competence of home manufactures via increased specialization.

Official development assistance has positive but insignificant effect on domestic

investment. The reason for its insignificance may be the low level of structural development.

It may be because of low revenuer and more expenditure on debt servicing and defence.

The variable of gross domestic savings has positive effect on domestic investment but

this effect is statistically significant in the fixed effect estimations only.  Its positive effect

indicates that more domestic savings are important in bridging the financial resource

constraint in developing countries.

The variable of schooling proxying human capital in the country has positive but

insignificant effect on domestic investment. Human capital serves as an important input for

efficiency seeking domestic enterprises. Human capital improves socio political stability by

improving health, civil liberties and crime rates. The insignificance of its effect might be due

to the presence of long lags in realizing the impact of improvement in human capital on socio

political stability and hence on investment.

External debt service has negative but statistically insignificant effect on domestic

investment. Its negative effect shows that higher debt servicing crowds out private

investment. Keeping other things constant, larger debt service increases the budget deficit of

government, decreasing public savings, which in turn might increase interest rate or reduce

credit to be used for the private investment.
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The variables of phone and internet show favorable effects on domestic investment but

this effect is statistically significant for phone only. Telephone landlines, mobile phones and

internet serve as means of reducing communication gap. More investments in

telecommunication facilities create reciprocal investment in trade, industry and agriculture at

a rate much higher than the level of investment in telecommunications itself [ITU (2011)].

Foreign direct investment has significant negative effect on domestic investment, which

shows that domestic investment and FDI are substitutes and more FDI leaves little room for

domestic investment. This relationship is expected when most of domestic investment is

made in the production sector. Moreover, when there is competition among domestic and

foreign investors for common investment projects then this association will be of a substitute

in nature [Buffie (1993)].

Lagged domestic investment shows significant positive effect on current domestic

investment. The lagged domestic investment captures time-moving country-specific factors

and agglomeration effects, and basically reflects the persistent nature of domestic investment.
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7. CONCLUSION
This study aims to evaluate whether external debt affects growth mainly through its

impact on accumulation of physical and human capital or through the effect on total factor

productivity, and to evaluate the existence of nonlinearity of these relationships. Further,

effort is made to ascertain how the effect of external debt on growth and its sources interacts

with institutional quality and how this relationship varies across countries depending upon

their level of development. Lastly, how debt, institutions and their interaction affects net

foreign direct investment and gross domestic investment is also analyzed in this study.

Our analysis is based on a balanced panel of 68 developing countries over the period

1985-2009. Considering World Bank’s analytical classification over the study period these 68

countries are divided into three groups with 23 countries in low income group, 30 countries in

lower middle income group and 15 countries in upper middle income group. Our

methodology is based on regression on the sources of growth, which are then combined on

the basis of neoclassical production function.  We start the determination of output (GDP)

through a simple Cobb-Douglas production function in which potential output is constrained

by sources of growth. Thus, the observed output is allocated between factor inputs and the

residual, total factor productivity that captures the effect of changes in technology and

changes in efficiency in the use these inputs.

The debt and growth relationship is based on a system of four equations for (1)

physical capital per worker, (2) human capital per worker (3) total factor productivity and (4)

output per worker. The specification of these equations allows for the identification of the

means through which debt affects output and it also helps to determine how the debt-growth

relationship is influenced by institutional variables.

Spline Specifications are utilized to evaluate the existence of structural break in the

impact of external debt on per worker output and sources of growth in case of overall sample

of developing countries and its sub-categories. The methodology of Sarel (1996) has been

utilized for determination of turning points or threshold levels of debt-to-GDP ratio, after

which marginal impact of debt becomes negative. When we compare threshold levels of debt-

to-GDP ratio, obvious differences are apparent in these threshold levels across different

sources s of growth as well as across different country groups. It shows that different sources

of growth have different sensitivities towards external debt and this strength of relationship

varies across different groups of countries.

Among the country groups, low-income countries in general have highest levels of

debt thresholds for all the three sources of growth. Upper-middle-income countries have
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lowest levels of thresholds for physical capital accumulation and lower middle-income

countries have lowest levels of debt thresholds for human capital and total factor

productivity. So our study clearly indicates that the utilization of a single debt threshold

derived on the basis of output for different sources of growth can misguide about the effect of

external debt on different sources of growth at both considerations of data set i.e.,  aggregate

as well as disaggregate levels of country groups.

Our results clearly support the existence of nonlinearities in debt and growth

relationship indicating that low levels of debt in general have positive effect on physical and

human capital accumulation and total factor productivity but high debts above the threshold

levels adversely affect the per worker physical capital, human capital and total factor

productivity. The low levels of debt are generally associated with concessionary borrowings

and their distortionary effects tend to be offset by favorable effect of available finances from

capital surplus countries to resource constraint developing countries. While, debt levels above

the turning points are more distortionary and are generally inefficiently utilized due to which

highly indebted developing countries face severe problems in debt repayment. The realized

adverse effect of high debts is quite strong for physical capital as this effect is significant in

almost all the five techniques of estimation in overall sample and all its sub-groupings. For

human capital the negative coefficient of debt extra term is statistically significant in all the

five techniques of estimation in overall sample. In the subsamples this effect is stronger in

lower middle income and upper middle income countries as compared to low income

countries. In case of total factor productivity the coefficient of debt extra term is negative and

statistically significant in IVLS and GMM  estimations in case of low and lower-middle

income countries and in the overall sample of developing countries. In case of upper-middle

income countries the coefficient of debt extra term is significant in all specifications except

RE estimations. These results, therefore, indicate that the adverse effect of debt is stronger for

physical and human capital as compare to the total factor productivity.

Further, differences are observed in the effects of institutional variables on different

sources of growth both at the overall and sub-sample levels. The institutional indicator of

governance, in general, has strong positive effect on all the sources of growth at overall level

and subgroups of countries except for low-income countries where its effect on per worker

physical and human capital accumulation is relatively less strong.

The favorable effect of political stability is quite strong on total factor productivity

and physical capital accumulation both in the aggregate sample and its sub-categories. It
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shows relatively weak favorable effect on human capital at the overall level, strong in case of

low income countries and insignificant effect on lower and upper middle income countries.

Democracy, being another indicator of institutional quality has a quite strong

favorable effect on total factor productivity both in the aggregate sample and sub-samples of

countries. Its explanatory power relative to physical capital remained strong in low income

and upper-middle income countries and relatively weak in the aggregate sample. On human

capital its effect is positive but weak in case of overall sample and insignificant at subgroup

levels, except for low income countries.

The interaction of variables of institutional quality with debt has different effect at

debt levels lying below and above the threshold levels of debt on different sources of growth.

At low levels of debt, further improvements in institutional quality exert negative effect on

effectiveness of debt for physical capital, human capital and total factor productivity. While,

at the higher levels of debt above the thresholds, institutional improvements generate positive

influence on per worker physical and human capital and total factor productivity. The signs

of these effects of interaction variables on different sources of growth generally remain

consistent across different subsamples of countries. Negative effect of institutional

improvements at low levels of debt may be because of high cost of institutional improvement

relative to low levels of debt. At high levels of debt further improvements in institutional

quality enhance the effectiveness of borrowed funds by diverting them to most efficient uses

and hence generate favorable effect on the sources of growth. High institutional quality in

terms of good governance, political stability and prevalence of democracy, therefore, implies

that a country is capable of taking advantage of its borrowing opportunities.

Interactions of institutional variables with low levels of debt in general have high

explanatory power for physical capital and total factor productivity of almost all the country

groups apart from aggregate sample. In case of human capital its effect is mainly insignificant

for both lower and upper middle income countries. Further, interaction of high debt levels

with indicators of institutional quality, in general, have significant positive effect on per

worker physical capital for all three subgroups of countries. The effect of interactions of these

variables on human capital is generally insignificant for all the three sub categories of

developing countries. Regarding total factor productivity its effect is significant in the overall

sample and in lower middle income countries and insignificant for the remaining two sub-

groups.

This comparison indicates that institutional quality improvements and their

interactions with the level of external debt have more profound effect on physical capital and
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total factor productivity. While in case of human capital its effect is relatively weak and

generally insignificant. This insignificance may be due to the long lags involved in realization

of effects of institutional improvements on the stock of human capital.

The simulated impact of rising external debt on per worker output of overall sample

of developing countries and its subgroups clearly indicates that the high levels of debt above

the threshold levels clearly show a depressing effect on output per worker. The diagrammatic

analysis confirms the existence of nonlinearities in debt and growth relationship.

Further, the analysis of variations in institutional quality shows significant effect on

per worker output both at low and high levels of debt for overall sample and its subgroups.

This analysis clearly shows differences in subgroups of countries relative to the overall

sample as well as across different country groups. In case of overall sample and lower middle

income countries, in the presence of high institutional quality (high value of governance,

political stability and/or democracy indices) further increases in debt contributed to output

per worker rather than being detrimental to output but in case of remaining two subgroups a

detrimental effect of increases in debt on output per worker is realized above the threshold

levels of debt even in the presence of high levels of institutional quality. In upper-middle

income countries the realized effect of variability of institutional indicators is relatively low

except for the high level of political stability.

When we compare the absolute sizes of the marginal effects9 of the key variables

across the three sources of growth for the three country groups we observe that, in general, all

institutional, debt and interaction variables indicate largest absolute impacts for total factor

productivity and smallest for human capital for all country groups except in three cases for

low income countries, where governance, political stability and democracy show strongest

absolute impacts on physical capital followed by total factor productivity.

Lastly, net foreign direct investment and gross domestic investment are adversely

affected by high levels of indebtness. Improvements in the institutional quality have

significant favorable effect on both types of investments. The interactions of variables of

institutional quality with debt have more significant effect when interacted with low levels of

debt as compare to high levels of debt. Further, the interactions of institutional quality with

9 These marginal effects are obtained after adjusting the coefficients of sources of growth with their weights
which are equal to 1 for TFP, alpha ( ) for physical capital and beta (  ) for human capital regression
coefficients.
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high levels of debt have more explanatory power in case of gross domestic investment as

compare to foreign direct investment.

Our study indicates that the developing countries are facing crucial challenges due to

external debt burden and weak institutional quality.  On the basis of our results we can draw

the following conclusions and recommendations:

 Our results clearly support the existence of nonlinearities in debt and growth

relationship. Low levels of debt generally show positive effect on all the three sources

of growth but high levels of debt above the thresholds or turning points of debt show

significant adverse effects on output and all the sources of growth. Further, the

simulated effect of external debt on per worker output clearly indicates the depressing

effect of excessive borrowing on per worker output at both the overall and subsample

levels. To prevent the adverse effects of high external debt there is a need to make

debt management policies as a part of macroeconomic policies at monthly or quarterly

basis. The management of external debt should not be done in isolation from the

general macroeconomic management as external debt management is closely linked

with the management of government budget, balance of payment and foreign

exchange reserves.

 Due to different sensitivities towards external debt the threshold levels of external

debt after which the marginal effect of debt becomes negative significantly vary

across different sources of growth as well as across different country groups. The

utilization of a single debt threshold derived on the basis of output for different

sources of growth can misguide about the effect of external debt on output and

sources of growth. The existence of different turning points as found in this study

indicates that developing countries can have a clear idea about what constitute an

excessive level of external debt and can follow borrowing policies that prevent such a

build up in the future. Instead of excessive reliance on external debt there is a need to

determine an upper limit of effective level of external debt after thoroughly analyzing

their economic performance, social, structural and institutional underpinnings and the

state and productivity of their physical and human capital.

 Improvement in the institutional quality is particularly important in determining the

productive role of external debt as it leads to effective utilization of borrowed

resources. It does not seem possible to make debt an effective source of growth
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without attaining good institutional quality. Developing countries with poor

institutional quality have to focus on reformulation of these institutions. However, to

motivate countries with poor institutions, it is recommended that external debt be

issued conditional on adoption of effective measures to improve the institutional

quality.

 The diagrammatic analysis of the simulated effect of variations in the variables of

institutional quality shows that for overall sample and lower middle income countries,

in the presence of high institutional quality further increases in debt contribute to

increase in output per worker rather than being detrimental to output. It follows that

institutional development is much more crucial in order to make debt an effective

source of economic growth. Institutional quality in terms of governance, political

stability and democracy can be improved by integrating public financial management

and debt management under comprehensive legal environment.

 The adverse effects of external debt can be controlled by effective debt management.

In developing countries, particularly in low and lower middle income countries, the

actions of debt management are generally spread across a number of institutions and

agencies lacking proper coordination and hence, adversely affect the governments’

ability to manage their debts. Further, lack of proper debt management institutions

leads to incomprehensive debt strategy, which seems to be a serious challenge facing

developing countries. Proper formation and implementation of external debt strategy

will help in achieving a sustainable level of external debt and will minimizing the cost

of borrowing. Therefore, there is a need of building strong debt management

institutions and to establish a clear legal framework and institutional setup for

effective debt management.

 Net foreign direct investment and gross domestic investment are adversely affected by

high levels of indebtness and high institutional quality helps in reducing the adverse

effects of high external debt. Improvements in institutional quality are greatly needed

to emit a positive signal to domestic and international financial community and

investors.
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Our results clearly indicate that to take benefit of borrowed funds in terms of

enhancing capital accumulation and productivity there is a need of improving and

maintaining good governance, political stability and democratic accountability to ensure

proper utilization of external borrowings for the developmental projects. For creating and

maintaining credible Public Debt Management (PDM) institutions, international

organizations (e.g. IMF, World Bank etc.) can play a vital role in organizing a transfer of

know-how and providing technical expertise for improving quality of institutions.
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APPENDIX A

Albania, Algeria, Argentina, Bangladesh, Bolivia, Botswana, Brazil, Bulgaria, Cameroon,
Chile, China, Colombia, Congo Democratic Republic, Congo, Republic, Costa Rica, Côte
d'Ivoire, Dominican Republic, Ecuador, Egypt, Arab Rep, El Salvador, Gabon, Gambia The,
Ghana, Guatemala, Guyana, Haiti, Honduras, Hungary, India, Indonesia, Iran Islamic Rep,
Jamaica, Jordan, Kenya, Malawi, Malaysia, Mali, Mexico, Morocco, Mozambique,
Nicaragua, Niger, Pakistan, Panama, Papua New Guinea, Paraguay, Peru, Philippines,
Poland, Romania, Senegal, Sierra Leone, South Africa, Sri Lanka, Sudan, Syrian Arab
Republic, Tanzania, Thailand, Togo, Trinidad and Tobago, Tunisia, Turkey, Uganda,
Uruguay, Venezuela, RB, Vietnam, Zambia, Zimbabwe.

List of Low Income Countries

Bangladesh, Congo Democratic Republic, Côte d'Ivoire, Gambia, Ghana, Haiti, India, Kenya,
Malawi Mali, Mozambique, Nicaragua, Niger, Pakistan, Senegal, Sierra Leone, Sudan,
Tanzania, Togo, Uganda, Vietnam, Zambia, Zimbabwe,

List of Lower Middle Income Countries

Albania, Algeria, Bolivia, Bulgaria, Cameroon, China, Colombia, Congo, Republic,
Dominican Republic, Ecuador, Egypt, Arab Rep, El Salvador, Guatemala, Guyana,
Honduras, Indonesia,  Iran, Islamic Rep, Jamaica, Jordan, Morocco, Papua New Guinea,
Paraguay, Peru, Philippines, Romania,  Sri Lanka, Syrian Arab Republic, Thailand, Tunisia,
Turkey

List of Upper Middle Income Countries

Argentina, Botswana, Brazil, Chile, Costa Rica, Gabon, Hungary, Malaysia, Mexico,
Panama, Poland, South Africa, Trinidad and Tobago, Uruguay, Venezuela, RB
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APPENDIX B

The Political Risk Components

The following risk components, weights, and sequence are used to produce the

political risk rating:

Political Risk Component

Sequence Component Points

Max

A Government Stability 12

B Socioeconomic Conditions 12

C Investment Profile 12

D Internal Conflict 12

E External Conflict 12

F Corruption 6

G Military in Politics 6

H Religion in Politics 6

I Law and Order 6

J Ethnic Tensions 6

K Democratic Accountability 6

L Bureaucracy Quality 4

Total 100

Government Stability – 12 Points

This is an assessment both of the government’s ability to carry out its declared

program(s), and its ability to stay in office.  The risk rating assigned is the sum of three

subcomponents, each with a maximum score of four points and a minimum score of 0

points.  A score of 4 points equates to Very Low Risk and a score of 0 points to Very

High Risk.

The subcomponents are:

 Government Unity

 Legislative Strength

 Popular Support
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Socioeconomic Conditions – 12 Points

This is an assessment of the socioeconomic pressures at work in society that could

constrain government action or fuel social dissatisfaction.  The risk rating assigned is the sum

of three subcomponents, each with a maximum score of four points and a minimum score of

0 points.  A score of 4 points equates to Very Low Risk and a score of 0 points to Very High

Risk.

The subcomponents are:

 Unemployment

 Consumer Confidence

 Poverty

Investment Profile – 12 Points

This is an assessment of factors affecting the risk to investment that are not covered

by other political, economic and financial risk components.  The risk rating assigned is the

sum of three subcomponents, each with a maximum score of four points and a minimum

score of 0 points.  A score of 4 points equates to Very Low Risk and a score of 0 points to

Very High Risk.

The subcomponents are:

 Contract Viability/Expropriation

 Profits Repatriation

 Payment Delays

Internal Conflict – 12 Points

This is an assessment of political violence in the country and its actual or potential impact

on governance.  The highest rating is given to those countries where there is no armed or civil

opposition to the government and the government does not indulge in arbitrary violence,

direct or indirect, against its own people.  The lowest rating is given to a country embroiled in

an on-going civil war.  The risk rating assigned is the sum of three subcomponents, each with

a maximum score of four points and a minimum score of 0 points.  A score of 4 points

equates to Very Low Risk and a score of 0 points to Very High Risk.

The subcomponents are:

 Civil War/Coup Threat

 Terrorism/Political Violence

 Civil Disorder
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External Conflict – 12 Points

The external conflict measure is an assessment both of the risk to the incumbent

government from foreign action, ranging from non-violent external pressure (diplomatic

pressures, withholding of aid, trade restrictions, territorial disputes, sanctions, etc) to violent

external pressure (cross-border conflicts to all-out war).

External conflicts can adversely affect foreign business in many ways, ranging from

restrictions on operations, to trade and investment sanctions, to distortions in the allocation of

economic resources, to violent change in the structure of society.

The risk rating assigned is the sum of three subcomponents, each with a maximum score of

four points and a minimum score of 0 points.  A score of 4 points equates to Very Low Risk

and a score of 0 points to Very High Risk.

The subcomponents are:

 War

 Cross-Border Conflict

 Foreign Pressures

Corruption – 6 Points

This is an assessment of corruption within the political system.  Such corruption is a

threat to foreign investment for several reasons: it distorts the economic and financial

environment; it reduces the efficiency of government and business by enabling people to

assume positions of power through patronage rather than ability; and, last but not least,

introduces an inherent instability into the political process.

The most common form of corruption met directly by business is financial corruption

in the form of demands for special payments and bribes connected with import and export

licenses, exchange controls, tax assessments, police protection, or loans.  Such corruption can

make it difficult to conduct business effectively, and in some cases my force the withdrawal

or withholding of an investment.

Although our measure takes such corruption into account, it is more concerned with

actual or potential corruption in the form of excessive patronage, nepotism, job reservations,

‘favor-for-favors’, secret party funding, and suspiciously close ties between politics and

business.  In our view these insidious sorts of corruption are potentially of much greater risk

to foreign business in that they can lead to popular discontent, unrealistic and inefficient

controls on the state economy, and encourage the development of the black market.

The greatest risk in such corruption is that at some time it will become so overweening, or
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some major scandal will be suddenly revealed, as to provoke a popular backlash, resulting in

a fall or overthrow of the government, a major reorganizing or restructuring of the country’s

political institutions, or, at worst, a breakdown in law and order, rendering the country

ungovernable.

Military in Politics – 6 Points

The military is not elected by anyone.  Therefore, its involvement in politics, even at a

peripheral level, is a diminution of democratic accountability.  However, it also has other

significant implications.

The military might, for example, become involved in government because of an actual

or created internal or external threat.  Such a situation would imply the distortion of

government policy in order to meet this threat, for example by increasing the defense budget

at the expense of other budget allocations.

In some countries, the threat of military take-over can force an elected government to

change policy or cause its replacement by another government more amenable to the

military’s wishes.  A military takeover or threat of a takeover may also represent a high risk if

it is an indication that the government is unable to function effectively and that the country

therefore has an uneasy environment for foreign businesses.

A full-scale military regime poses the greatest risk.  In the short term a military

regime may provide a new stability and thus reduce business risks.  However, in the longer

term the risk will almost certainly rise, partly because the system of governance will be

become corrupt and partly because the continuation of such a government is likely to create

an armed opposition.

In some cases, military participation in government may be a symptom rather than a

cause of underlying difficulties.  Overall, lower risk ratings indicate a greater degree of

military participation in politics and a higher level of political risk.

Religious Tensions – 6 Points

Religious tensions may stem from the domination of society and/or governance by a

single religious group that seeks to replace civil law by religious law and to exclude other

religions from the political and/or social process; the desire of a single religious group to

dominate governance; the suppression of religious freedom; the desire of a religious group to

express its own identity, separate from the country as a whole.

The risk involved in these situations range from inexperienced people imposing
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inappropriate policies through civil dissent to civil war.

Law and Order – 6 Points

Law and Order are assessed separately, with each sub-component comprising zero to

three points.  The Law sub-component is an assessment of the strength and impartiality of the

legal system, while the Order sub-component is an assessment of popular observance of the

law.  Thus, a country can enjoy a high rating – 3 – in terms of its judicial system, but a low

rating – 1 – if it suffers from a very high crime rate of if the law is routinely ignored without

effective sanction (for example, widespread illegal strikes).

Ethnic Tensions – 6 Points

This component is an assessment of the degree of tension within a country attributable

to racial, nationality, or language divisions.  Lower ratings are given to countries where racial

and nationality tensions are high because opposing groups are intolerant and unwilling to

compromise.  Higher ratings are given to countries where tensions are minimal, even though

such differences may still exist.

Democratic Accountability – 6 Points

This is a measure of how responsive government is to its people, on the basis that the

less responsive it is, the more likely it is that the government will fall, peacefully in a

democratic society, but possibly violently in a non-democratic one.

The points in this component are awarded on the basis of the type of governance enjoyed by

the country in question.  For this purpose, we have defined the following types of

governance:

Alternating Democracy

The essential features of an alternating democracy are:

 A government/executive that has not served more than two successive terms.

 Free and fair elections for the legislature and executive as determined by

constitution or statute;

 The active presence of more than one political party and a viable opposition;

 Evidence of checks and balances among the three elements of government:

executive, legislative and judicial;

 Evidence of an independent judiciary;

 Evidence of the protection of personal liberties through constitutional or other
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legal guarantees.

Dominated Democracy

The essential features of a dominated democracy are:

 A government/executive that has served more than two successive terms.

 Free and fair elections for the legislature and executive as determined by

constitution or statute;

 The active presence of more than one political party Evidence of checks and

balances between the executive, legislature, and judiciary;

 Evidence of an independent judiciary;

 Evidence of the protection of personal liberties.

De-facto One-Party State

The essential features of a de-facto one-party state are:

 A government/executive that has served more than two successive terms, or where

the political/electoral system is designed or distorted to ensure the domination of

governance by a particular government/executive.

 Holding of regular elections as determined by constitution or statute

 Evidence of restrictions on the activity of non-government political parties

(disproportionate media access between the governing and non-governing parties,

harassment of the leaders and/or supporters of non-government political parties,

the creation impediments and obstacles affecting only the non-government

political parties, electoral fraud, etc).

De jure One-Party state

The identifying feature of a one-party state is:

 A constitutional requirement that there be only one governing party.

 Lack of any legally recognized political opposition.

Autarchy

The identifying feature of an autarchy is:

 Leadership of the state by a group or single person, without being subject to any
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franchise, either through military might or inherited right.

In an autarchy, the leadership might indulge in some quasi-democratic processes.  In its

most developed form this allows competing political parties and regular elections, through

popular franchise, to an assembly with restricted legislative powers (approaching the category

of a de jure or de facto one party state).  However, the defining feature is whether the

leadership, i.e. the head of government, is subject to election in which political opponents are

allowed to stand.

In general, the highest number of risk points (lowest risk) is assigned to Alternating

Democracies, while the lowest number of risk points (highest risk) is assigned to autarchies.

Bureaucracy Quality – 4 Points

The institutional strength and quality of the bureaucracy is another shock absorber

that tends to minimize revisions of policy when governments change.  Therefore, high points

are given to countries where the bureaucracy has the strength and expertise to govern without

drastic changes in policy or interruptions in government services.  In these low-risk countries,

the bureaucracy tends to be somewhat autonomous from political pressure and to have an

established mechanism for recruitment and training.  Countries that lack the cushioning effect

of a strong bureaucracy receive low points because a change in government tends to be

traumatic in terms of policy formulation and day-to-day administrative functions.


