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Abstract

Is external public indebtedness a source of productive inefficiency in
developing countries? This paper attempts to provide some answers to this
question. In the first part, we propose an endogenous growth model with
overlapping generations to help analyse the impact of public external indeb-
tedness on productive efficiency. The study shows that an increase in the
share of public external indebtedness has two conflicting effects. On the one
hand, it increases the positive externalities and steps up productive efficiency.
On the other hand, it exerts a crowding out effect on the formal private
sector, thus reducing its size in favour of a less efficient informal sector. The
marginal effect of public external indebtedness on efficiency becomes negative
when its share in the total external debt exceeds an optimal threshold. In the
second part, we use the stochastic production frontier method to test the
effect of external indebtedness on the productive efficiency of a sample of 28
developing countries between 1970 and 2005. The results confirm the non-
linear effect of public external indebtedness on productive efficiency, and
show that its optimal share is about 84 percent. We also observe that the share
of public external indebtedness was sub-optimal during the whole period
under study and, in particular, towards the end of the 1980s. The reduction
of the share of public external indebtedness, with effect from the 1980s,
contributed to improving productive efficiency.
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1. Introduction

The external debt of developing countries has risen constantly in the past
decades (see chart 2 in Annex), making the analysis of the role of external
indebtedness in the development financing a particularly important research
theme. External indebtedness is an important source of financing for an
economy characterised by domestic savings that are incapable of financing all
the potential investments. According to the ’debt cycle’ proposed by Avramo-
vic (1964), domestic savings increase during the second phase, making it
possible to finance a more substantial part of the investments and pay the
annual instalments (interest and amortisation) of the debt. This cycle conclu-
des with a third phase marked by decline in the debt and realisation of
domestic savings that are higher than the investment. Several developing
countries seem to be trapped in the first phase of this ’debt cycle’. Their
external debt stock continues to increase and their per capita income is still
low. Has external indebtedness, meant to finance development, become an
obstacle to development?

To move to the second development phase, these countries should
achieve a sufficient and sustained economic growth through the increase in
the total productivity of factors and/or the accumulation of factor inputs.
Productive efficiency is the second component of total factor productivity, in
addition to technological progress (Grosskopf 1993). The latter occurs when
the production frontier is displaced, thus extending all the production possi-
bilities. For its part, productive efficiency improves when the economy moves
closer to its frontier through an enhanced use of factor inputs, following a
wider dissemination of existing technologies, the apprenticeship effect, the
adoption of more efficient management methods, etc. Given the weak tech-
nological progress observed in most developing countries, the growth of total
factor productivity could be obtained by a better use of factor inputs, which
implies an improvement of the productive efficiency. It is therefore wor-
thwhile to analyse the following issue: Has public external indebtedness
improved or has it, on the contrary, deteriorated the productive efficiency of
developing countries?

To address this issue, our study is structured in two major parts. The first
part is theoretical and starts with a review of the literature of works that
analyses the effects of external indebtedness on economic growth. We later
develop a theoretical model that takes into account the major specificities of
developing countries, namely the informal sector1 and the weight of public
debt. The second part is devoted to an empirical analysis of the effect of
public external indebtedness on the productive efficiency of a sample of 28

1. Chickering and Salahdine (1991) assert that the informal sector employs between 35% and 65% of the
active population and produces between 20% and 40% of GDP in developing countries.
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developing countries (including eight African countries) between 1970 and
2005, by using the stochastic production frontier method2.

2. Theoretical Analysis

2.1. Literature Review

Kamin et al. (1989) analyse the effect of external indebtedness on the
development processes of four Latin American countries. They show that,
before the debt crisis was triggered, these countries had reached high levels of
national production. The levels were unsustainable, and the GDP after the
crisis period was lower than that obtained in the financial self-sufficiency
situation.

The debt overhang theory, developed by Krugman (1988), Sachs (1989),
and Cohen (1992), posits that when it reaches a given threshold, the external
debt discourages consumption and investment, and thus reduces economic
growth. These theoretical predictions were confirmed by a study conducted
by Patillo et al. (2002) concerning 93 developing countries and covering the
1969-1998 period. Indeed, they discover a non-linear effect of external debt
on growth. More specifically, the average effect of debt on growth becomes
negative when the debt to GDP ratio exceeds a threshold of between 35 and
40 percent.

In a second paper, Patillo et al. (2004) tried to identify the channels
through which external indebtedness affects economic growth. Their empiri-
cal study involves a sample of 61 developing countries between 1969 and
1998. They observe that the negative impact of the debt on growth is due to
its negative effects on the accumulation of physical capital (1/3 of contribu-
tion on average) and its negative effects on total factor productivity (2/3 of
contribution on average).

The explanation of the first effect is as follows: When external debt
becomes excessive, the investors, anticipating a progressive increase in taxes
for the debt’s repayment, reduce their investments. This slows down the
capital accumulation dynamics. The decline in total factor productivity, on
the other hand, is explained by the presumption that the government may
decide not to implement difficult and costly economic reforms, considering
that the future profits (in terms of higher national output) will serve the
interests of foreign creditors. This weakness of the economic environment
affects the efficiency of capital allocation and the quality of investments,
which slow down total factor productivity.

The negative effect of external indebtedness on total factor productivity
was also identified by Akinlo (2006) for 34 countries in Sub-Saharan Africa

2. To our knowledge, it is the initial use of the stochastic production frontier method to analyze the
external indebtedness effect on productive efficiency.
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during the 1980-2002 period. The approach used comprises two phases. The
first consists of estimating the Solow residue from a Cobb-Douglas specifica-
tion of the production function. The second phase consists of regressing the
period of the total factor productivity on the macroeconomic variables.

These works do not take into consideration the essential characteristics of
developing countries, such as the predominance of public external indebted-
ness and the importance of the informal sector. The analysis of the role of the
composition of external debt (public, private) is interesting when one ponders
over the effects of external indebtedness on productive efficiency. Indeed, in
most developing countries, external indebtedness is primarily a source of
public expenditure financing. And yet, such public expenditure enhances
productive efficiency when it is intended to finance infrastructure projects, for
example (Odedokun 1997). Besides, when the external public debt stock is
unsustainable, the government can be led to reduce the level of its spending
in education and public health sectors (Fosu 2008), which can reduce pro-
ductive efficiency. It could also decide to increase tax pressure in the hope that
it would make up for the decline in external financing by boosting tax
revenues. This measure could expand the size of the informal sector (Braun
and Loayza 1994) and reduce productive efficiency, since the informal sector
is generally less efficient than the formal sector3. We will try to develop the
latter argument in the following section, proposing an endogenous growth
model with two sectors: A formal sector and an informal sector.

3. Theoretical Model

In this section, we present a theoretical model that makes it possible to
analyse the effects of public external indebtedness on productive efficiency by
taking into consideration public external indebtedness and the informal sec-
tor.

3.1 Economic Environment

The horizon of the economy is infinite and time is divided into discrete
periods denoted by t=0, 1, 2,… The date t corresponds with the beginning of
period t+1 and the end of period t. The economy is endowed with a human
capital formation sector and two production sectors with different technolo-
gies. The first sector manufactures a consumer good (end good) with the help
of physical capital, human capital, and labour. The second manufactures a
capital good (or capital) with the help of the consumer good alone.

The model is one of overlapping generations. Each generation is com-
posed of a continuum of agents regularly distributed at a [0.1] interval and

3. According to ILO (2002), the non-agricultural informal sector employs 59 percent of the labour in
developing countries. It should therefore be considered that its contribution to the non-agricultural
GDP is about 32 percent.
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living through three periods. An agent is trained when he/she is young, works
in the final sector when he/she becomes an adult and receives a salary at the
end of the second stage of life. It is assumed that he/she consumes only at the
end of the third period and uses all his/her salary to undertake an investment
project (producing the capital good). This project can be “formal” or “infor-
mal”. In the case of a formal project, the developer pays tax to the govern-
ment and can receive external funding. On the other hand, an “informal”
developer evades taxes by paying an evasion cost and self-finances his/her
entire project.

3.2 End Good Sector

The consumer good is a tradable item. It is produced from a combination
of substitutable factors: The physical capital, the human capital, and labour.
The end product sector is characterised by a production function of the
Cobb-Douglas type and a production cycle that last a period:
Yt = At(Kt)

�(Ht)
d(Lt)

1-�-d where Ht represents the human capital level in the
economy (which can be expressed as the human capital product per capita
and of the active population: htLt)

This production function shows that the performance of factor inputs is
constant but incorporates an external effect At which induces scale effects on
the efficiency of factors. This externality translates a technological effect
depending on the aggregate capital stock kt = Kt/Lt and the per capita public
expenditure available since the preceding period gt-1 = Gt-1/Lt-1 as follows:
At = (gt-1)ek1-

at. The parameter e confirms e > 0, and represents the level of
externality of public expenditure. Expressed per head, the production of the
tradable good is expressed by

ct = (gt-1)e kt(ht)
d (1)

To simplify the calculations, we assume the total depreciation of the
physical capital during a period (which also represents the duration of the
production cycle). The production is fully paid back to the wage earners and
capital good producers. The factor input costs are equal to their marginal
productivities in terms of consumer good and are expressed by

qt = �(gt-1)e (ht)
d

xt = (gt-1)e kt(ht)
d

(2)

3.3 The Agents’ Investment Decisions
Each generation is composed of a continuum [0.1] of agents. It is assu-

med that an initial generation composed of “old” agents as well as a genera-
tion of “adults” coexist with young agents, during period 0. The old members
of the initial generation hold a capital stock k0 at t = 0 while its adult
members hold a capital stock k1 at t = 1.
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An agent of generation t – 2 (born on date t – 2) is trained during his/her
initial stage of life and on date t – 1 is endowed with a work unit with a
qualification ht-1. The level of qualification of generation t – 2 depends on
that of the preceding generation ht-2 and the performance of the human
capital formation sector. This relationship is of the ht-2 = (1 + y)ht-1 type,
where r is the performance of the time unit spent4 by the agent for his/her
training. The agent inflexibly offers the work unit to the consumer good
production sector (the total offer of work at each period is then L = 1). As a
consequence of his/her work, the agent receives a salary wt at the end of
his/her second stage of life. Relation (2) shows that this salary depends on
his/her qualification, the development stage, and that of public expenditure.

To simplify the model, it is assumed that the agent consumes only at the
end of the third period, thus avoiding to take into account the arbitration
between consumption and investment at the end of the second period. The
arbitration, which is modelled and is the most significant for the issue under
study, is that which is undertaken by the agent between investing his/her
salary in a formal project, or investing in an informal project. Depending on
the choice made, the project will yield him/her a profit that will enable
him/her to consume at the end of his/her third stage of life.

a) Undertake a formal project

By undertaking a formal project, the agent may complete his/her own
financing wt with a foreign loan of about d f

t in consumer goods, at interest
rates fixed on international capital markets. The symbol r denotes the interest
factor. In compensation, the formal developer must pay profits tax to the
government at the rate c. The project produces the capital good in
k f

t+1 = a(wt + d f
t) quantity, where a>1 represents the project’s productivity.

Since it is not consumable, this quantity is sold to the final sector on date t+1
in exchange for the consumer good at price qt+1. The formal project develo-
per will finally obtain a quantity qt+1k f

t+1 of the consumer good. His/her
gross profit is then p f

t+1 = qt+1k f
t+1 – rd f

t while his/her net profit is
(1 – st)k

f
t+1. It is worth noting that as long as the investment project return is

less than the external financing cost (qt+1 a < r), it is not profitable to resort to
additional external financing.

b) Undertake an informal project

Developers of informal projects not benefiting from external financing
produce the capital good in quantity k j

t+1 = awt. It is therefore assumed that
informal projects have the same productivity as the formal projects. However,
they bear a cost linked to their undeclared activity. The developers are hetero-
geneous in relation to the cost, which is proportional to the quantity produ-

4. The introduction of a training/leisure arbitration is not necessary for the issue under study.
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ced c j
t+1 = (1 – hj)awt. It is assumed that hj is specific to each developer and

that it is distributed regularly on [0.1]. It should be noted that hj = 1 corres-
ponds to zero cost. Since the informal project developer does not pay tax,
his/her profit is expressed by p j

t+1 = qt+1(k j
t+1 – c j

t+1) – qt+1hj awt.

c) Choice of Agents

The agent chooses his/her kind of activity (formal or informal) in order
to maximise his/her profit. Thus, at date t, the informal projects are imple-
mented by the agents who verify p j

t+1 ≥ (1 – st )p
f
t+1. By using the previously

established expressions of profits, it follows that the group of informal develo-
pers is expressed by � j tel que hj ∈ [ht, 1] �, where

(3)

Similarly, the group of formal developers is composed of agents who bear
sufficiently high costs, and because of this, it is considered more interesting
for them to undertake formal projects. This group is expressed by � j tel que
hj ∈ [0, ht] �. Thus, when ht = 1, all the developers are engaged in formal
activities.

3.4 Government

On date t, which marks the beginning of period t+1, the accumulated
public external debt stock (in terms of tradable goods) is expressed by D g

t, and
the economy has access to a new external line of credit of d amount. It is
assumed that initially, the economy is not indebted: D g

0 – 0. The government
has two external debt management instruments. The first instrument
concerns share kt of the new external credit, which it will allocate to its
budget expenditure. Share 1 – kt will therefore be allocated to the private
sector. Thus, one has d g

t = kt d and d f
t – (1 – kt)d 5.

The second instrument concerns the fraction ct ≤ 1 of the debt stock to
be repaid. On date t, the government’s resources emanate from tax revenues
collected from the ht-1 proportion of formal developers during the period t–1
and of the new public debt dg

t. Its resources are shared between public
expenditure and the debt service. The balance between the government’s
revenue and expenditure enables us to obtain

5. It is worth noting that as long as the return of investment projects is less than the cost of external
financing (qt+1� < r) it is not in the interest of developers to resort to external financing: kt = 1. This is
the case when the economy has not yet sufficiently accumulated human capital because
qt+1 = �(gt)

e(ht+1)d.
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ht-1spf
t + dg

t = gt + ctD
g
t (5)

The external debt dynamic is expressed by

Dg
t+1 = r[(1 – ct)D

g
t + dg

t] (6)

This relation makes it possible to obtain a sufficient condition for the
external debt to be explosive. It is when the share repaid at every period
confirms ct < 1 – 1/r.

3.5 Debt Management and Productive Efficiency

The productive efficiency on date t+1, which is denoted φt+1 is defined
by the relationship between the effective per capita production yt+1 and its
potential production denoted yt+1. It is expressed as φt+1 = yt+1/yt+1, and can
be written by using (1) in the following manner

(7)

Productive efficiency is thus equal to 1 when the resources available
during the production cycle are put to optimum use. The resources of the
private sector have an internal component equal to the self-financing capacity
wt and an external component equal to the private external debt (1 – kt)d.
The government resources allocated to the final sector are equal to its public
expenditure gt, and are expressed by the relation (5). Thus, the overall resour-
ces of the economy for the production cycle of the period t+1 are equal to
wt + gt + (1 – kt)d = wt + ht-1spf

t + d - ctD
g
t.

a) Direct effect of Debt Management

For developing countries where the government controls access to exter-
nal indebtedness, the private sector can be restricted to a sub-optimal level of
external indebtedness in favour of a public debt overhang. Later, we use our
model to try to show that a sub-optimal allocation of the external debt
between the public sector and the private sector is a source of productive
inefficiency. The share wt of domestic resources is distributed between the
proportion ht of formal projects and the proportion 1 – ht of informal pro-
jects. Relation (3) shows that the size of the formal sector (and therefore that
of the informal sector) depends on private debt d f

t = kt d and budget expendi-
ture (through the relative price of capital qt+1). An improper allocation of the
external debt can therefore reduce the productive efficiency through two
channels. The first is by increasing the size of the informal sector to the
detriment of the more efficient formal sector (since the informal projects bear
a cost for not declaring their activity), which reduces the physical capital for
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the production of the end good. The second is by increasing the public share
of the external debt at the detriment of the private share.

Two opposite effects are at play. On the one hand, higher public expendi-
ture generates more positive externalities, and through this, exert a positive
effect on the total factor productivity. On the other hand, the increase in
public debt reduces the external financing of formal investment projects
(crowding-out effect), and therefore reduces the physical capital available for
the production of the end product. In this case, the effect is therefore nega-
tive.

We can therefore conclude that there is an optimum allocation denoted
kt, which maximises the resulting effects. If the government considers the
stabilisation and even the reduction of the external debt stock among its
economic policy objectives, then the optimal share kt of the external debt
allocated to public expenditure is the solution to the following problem:

(8)

If the government is indifferent to the trend of the external debt stock,
then constraint D g

t+1 ≤ D g
t is relaxed in problem (8). There is thus another

source of productive inefficiency linked to the accumulation of the external
debt stock. Indeed, the economy might be burdened with a sufficiently high
external debt stock, which, in an initial phase, compels the government to
increase the share of public external indebtedness to exceed the optimal
(kt > kt).

b) Indirect Effect of Debt Management

If the accumulation of public debt is so high that its servicing garners an
increasingly significant share of tax revenues (see (5), then the reduction in
productive efficiency may be more pronounced. In fact, the government may
be led to increase the profits tax, and in so doing, increase the size of the
informal sector (according to (3) we have �(1 – h*t )/�s > 0).

4. Empirical Analysis

The purpose of this section is to empirically test the results of the theore-
tical model concerning the direct and indirect effects of the mismanagement
of external indebtedness on the productive efficiency of the economy. To
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calculate productive efficiency, we use the stochastic production frontier
approach initially developed by Aigner et al (1977). On the basis of the best
practices of countries under study, it consists of building a production fron-
tier that makes it possible to calculate its potential output for given quantities
of factor inputs for a given country on a given date. Productive efficiency is
defined as the effective output to potential input ratio. If it is equal to the
unit, then the country uses its factor inputs in a more efficient manner
compared to other countries, on the considered date. The key advantage of
the stochastic production frontier approach is that, contrary to the estimation
of the Solow residue, it facilitates the distinction between the two compo-
nents of the total factor productivity (Crafts, 2004).

4.1 Empirical Model

Considering a production function with three variables, namely the phy-
sical capital, the human capital, and labour, the frontier is estimated on the
basis of the following model:

Yit = AKc
itH

d
itL

1-c-d
it exp(Vit – Uit) avec i = 1......,N et t = 1,....,T (9)

with Yit being the GDP, Kit the physical capital stock, Hit the human capital
stock and Lit the active population of ième country on date t. The terms Vit are
error expressions identically and separately distributed according to distribu-
tion N(0,y2

v). The terms Uit are the non-negative, independent representa-
tions of Vit, standing for the productive inefficiency (technical). It is distribu-
ted independently as the zero truncation of law N(0,y2

v ).
To test the non-linear effect of public external indebtedness (measured by

the external public debt/GDP ratio) on productive inefficiency, we consider
the following equation:

mit = �0 + b1kit + b2k2
it + b3Finit + b4Insit (10)

with k being the share of external public debt, Finit the financial development
indicator measured through Private Credit/GDP, and Insit the indicator of
the quality of the private investment environment (investment profile). We
can rewrite equation (9) according to logarithmic variables per head as fol-
lows:

lnyit = c0 + cln(kit) + dln(hit) + µln(lit) + Vjt – Ujt (11)

On the basis of equation (9), the productive efficiency is expressed by

φit = e-Uit (12)

It should be noted that φit ∈ ]0,1] means that the more a country is
efficient in the use of these factor inputs, the closer its effective production
(taking into consideration the random shocks modelled by Vit ) is to its
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potential production equal to AK c
itH

d
itL

1-c-d
it . We conduct our econometrics

investigation in two phases. First, let us consider the stochastic frontier6

defined by equation (9). We will then recover the average inefficiency terms
mit and regress them according to equation (10). On the basis of the econo-
metric methodology proposed by Greene (2005), we will proceed to take into
account the unobserved heterogeneity through the random coefficient models
applied to the stochastic production frontier approach.

4.2 Data
Our empirical analysis concerns a sample of 28 developing countries7

over the 1970-2005 period. From the World Bank’s WDI data base, we
obtain data concerning the variables Yit, Lit, Deit, kit and Finit. To obtain the
stock of human capital per head hit, we follow the Bosworth and Collins
approach (2003), which assumes the following formulation Hit = hitLit with
hit = (1,07)sit, where Sit refers to the average number of years of study obtai-
ned based on Barro-Lee (2001). This hypothesis means that an additional
study year per worker, on average, generates a seven percent increase in
human capital. To build the physical capital stock, we use the inventory
method by introducing the initial capital stock of 1970 (obtained from the
Nehru and Dhareshwar (1993) data base) and data concerning gross fixed
capital formation (using the WDI data base), and assuming an annual depre-
ciation of four percent. Finally, the investment profiles index Insit results from
the data base of the International Country Risk (ICR) Guide (2005).

4.3 Results

a) Descriptive Statistics

The descriptive statistics presented in Table 3 (see appendices) shows that
the sample is homogenous in relation to GDP, the physical capital stock,
labour, and the share of public external debt. However, the countries are
heterogeneous in relation to the human capital level. Table 4 shows the trend
of the average share of external debt for all samples between 1970 and 20058.
We observe that the public indebtedness rate evolved according to an inverted
U curve, with a level higher than 60 percent between 1985 and 1995 and
lower than 40 percent in 2005. This may be due to the efforts undertaken by
these countries within the framework of structural adjustment plans to reduce
their indebtedness rate, following the excessive increase of the debt level. The
share of public external debt in the total debt followed practically the same
trajectory, and we observe a downtrend that begins at the beginning of the
1990s. The reduction of the share of public indebtedness fits into the same

6. This estimation was made with the Limdep 8 software.
7. The list of countries is presented in table 2 of the annex.
8. Chart 3 (in the appendices) illustrates it.
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debt control framework as the increased privatisation of the economy. Howe-
ver, the external debt remained essentially a public debt of about 84 percent
in 2005.

b) Estimation Results

The results of the estimation are presented in the following table:

Table 1. Estimation Results

c0 c d µ b1 b2 b3 b4

Coefficients 0.06 0.11 0.01 0,61 -0.62 0.37 3.09 -0.42
Standard
deviation

(0.014) (0,04) (0,003) (0.006) (0.09) (0.06) (3.06) (0.02)

The coefficients relative to the production function are significant at the
level of one percent. All the elasticities are positive as estimated, and are
significantly different from zero. The results show that the work factor contri-
butes greatly to production with a 0.61 elasticity. The elasticity of production
in relation to the physical capital is far lower than that of the work factor.
This suggests that the production is labour intensive. The coefficient associa-
ted with human capital is positive but relatively low, which reflects the poor
contribution of skilled labour to the production process of developing coun-
tries.

As can be observed, the financial development has no significant effect on
productive efficiency. This result may be interpreted by the fact that the
financial sector still does not play its role in the financing of innovative
projects with high technological content. More precisely, the financial cons-
traints (credit rationing, high interest rates) confronting businesses, mostly
medium and small-sized in developing countries, are still great and this
prevents them from investing in recent technologies and improving the effi-
ciency of their production process.

Moreover, we observe that an improvement of the investment environ-
ment contributes positively to productive efficiency. The associated coeffi-
cient is substantially different from zero to five percent. The non-linear effect
of the share of public debt on efficiency is confirmed, since the coefficients are
significant at one percent. On the basis of equations (10) and (12), we can
express the effect of an increase in the share of public external debt on
productive efficiency, all things being equal, as:

(13)

Thus, the threshold beyond which an increase in the share of public
external debt negatively affects efficiency is 84 percent.
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c) Interpretations

First, we shall begin by graphically illustrating the trend of external
indebtedness and productive efficiency for all samples.

How can these results be interpreted in relation to the scenarios presented
in the theoretical part of the paper?

It was established in the theoretical part, that there is a threshold kt below
which any increase in public external debt generates a positive (direct) effect
on productive efficiency. On the contrary, beyond this threshold, this increase
generates a negative (direct) effect on productive efficiency. The empirical
results show that the threshold kt is about 84 percent. This result means that
the crowding out effect of the formal private sector in developing countries
appears only for a fairly high public external debt level in the total debt.

In the theoretical part, we also identified an indirect effect of public
external indebtedness linked to an increase in the tax level. When the external
public debt stock increases, the debt service also increases. In view of the
constant levels of public expenditure and taxation, the government is obliged
to increase its share in the external debt to be able to repay the increasingly
high interest. When this financing solution is no longer possible, the govern-

Chart 1. Trend of External Indebtedness and Productive Efficiency
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ment increases taxes9, thus increasing the size of the informal sector and
reducing productive efficiency. This is the indirect negative effect.

Chart 1 shows that during the 1974-1989 period, the share of public
external debt continuously increased above the threshold kt = 84%. There is
thus a direct negative effect of public external indebtedness on productive
efficiency during this period. In the same period, the increase in the share of
public debt was accompanied by an increase in the public debt stock from
about 22 percent of GDP in 1974 to 61 percent of GDP in 1989. An indirect
negative effect would probably have been registered if governments had raised
taxes, in addition to the increase in their shares in the external debt. In any
event, these effects slightly influenced productive efficiency, which deteriora-
ted from 0.90 in 1974 to about 0.92 in 1989.

During the 1990-2005 period, the share of public external debt declined
almost continuously from about 95 percent in 1990 to about 84 percent in
2005. This corresponds with a direct positive effect since the share of public
external indebtedness declined to close to its optimal level kt = 84%. The
decline in productive efficiency from 1993 to 1994 from 0.92 to 0.88 can be
explained by the negative indirect effect. Indeed, the level of external public
debt stock is high, rising from 61 percent of GDP in 1993 to 66 percent in
1994. At the same time, the share of external public debt declined from 0.93
percent to 0.92 percent. An anticipation of a future tax increase could explain
the existence of an indirect negative effect and the decline in productive
efficiency. The decline in the external public debt stock with effect from 1995
means that the indirect negative effect disappears and the presence of a direct
positive effect is observed (decline in the formal private crowding out effect).

5. Conclusion

In addition to technological progress, productive efficiency is the second
component of overall factor productivity. Productive efficiency improves
when the economy is close to its potential production level by better use of
factor inputs. In view of the importance of external public debt in developing
countries, we tried to analyse the following issue: Is public external indebted-
ness a source of productive inefficiency in developing countries?

In the theoretical part, we proposed an endogenous growth model with
overlapping generations taking into account the essential characteristics of
developing countries, namely the informal sector and public external indeb-
tedness. We have tried to show that public external indebtedness can impact
on productive efficiency through a direct effect (positive or negative) and a
negative indirect effect. The direct effect is linked to the fact that an increase
in the share of public external indebtedness in the external debt has two
conflicting effects. On the one hand, it increases the positive externalities and

9. The investors can anticipate tax increase.
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enhances productive efficiency. On the other hand, it exerts a crowding out
effect on the formal private sector, thus reducing its size in favour of a less
efficient informal sector. The direct effect of public external indebtedness on
efficiency becomes negative beyond an optimal threshold of its share in the
total external debt. For its part, the negative indirect effect is linked to the
accumulation of a high stock of external public debt that encourages the
government to increase the profits tax. This leads to a reduction in the size of
the formal sector in favour of a less efficient informal sector.

In the empirical part, we used the stochastic production frontier method
to test the effect of external indebtedness on the productive efficiency of a
sample of 28 developing countries between 1970 and 2005. Our results
confirm the non-linear effect of public external indebtedness on productive
efficiency, and show that its optimal share is about 84 percent. We also
observed that the share of public external indebtedness was sub-optimal
during the whole period under study, and, in particular, towards the end of
the 1980s. The reduction of the share of public external indebtedness with
effect from the 1990s contributed to improving productive efficiency.

In conclusion, this paper shows that the share of public external indeb-
tedness has a non-linear effect on the productive efficiency of developing
countries. Since 1970 and up to 2004 the level of public external indebted-
ness was sub-optimal and slowed down the economic growth potential by
limiting productive efficiency. Taking into account the sensitivity of the
formal/informal sector as regards taxation to explain productive efficiency will
make it possible to better test the results of the theoretical model.
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Appendix

Chart 2. Trend of the External Debt of Developing Countries
(Data sources: CNUDST)
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Chart 3. Evolution of the Share of Public External Indebtedness
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Table 2. List of countries

Algeria

Bangladesh
Brazil
Cameroon
Colombia
Costa Rica
Dominican Republic
Equator
Egypt
Guatemala
India
Indonesia
Kenya
Malawi
Malaysia
Mali
Mexico
Morocco
Pakistan
Panama
Paraguay
Senegal
Sri Lanka
Sudan
Thailand
Tunisia
Turkey
Uruguay

Table 3. Descriptive Statistics

Observations Average Standard
deviation

Maximum Minimum

Log(Y) 972 11.34 1.58 15.24 7.53
Log(K) 972 11.98 1.46 16.16 8.68
Log(L) 972 6.89 0.62 8.63 5.67
H 972 4.08 1.79 8.74 0.32
l 972 0.89 0.13 1.00 0.53
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Table 4. Descriptive Statistics of the Share
of Public External Debt

Year

l

Average Standard
deviation

Minimum Maximum

1970 0.87 0.17 0.45 1
1971 0.87 0.17 0.46 1
1972 0.87 0.17 0.43 1
1973 0.87 0.16 0.49 1
1974 0.85 0.17 0.44 1
1975 0.85 0.17 0.46 1
1976 0.86 0.16 0.51 1
1977 0.86 0.16 0.51 1
1978 0.88 0.14 0.56 1
1979 0.88 0.12 0.58 1
1980 0.89 0.11 0.67 1
1981 0.90 0.10 0.70 1
1982 0.90 0.10 0.70 1
1983 0.92 0.09 0.72 1
1984 0.92 0.09 0.68 1
1985 0.93 0.07 0.74 1
1986 0.94 0.06 0.79 1
1987 0.95 0.05 0.83 1
1988 0.95 0.05 0.81 1
1989 0.95 0.06 0.73 1
1990 0.95 0.08 0.63 1
1991 0.94 0.10 0.53 1
1992 0.93 0.11 0.49 1
1993 0.92 0.11 0.49 1
1994 0.91 0.13 0.45 1
1995 0.89 0.16 0.30 1
1996 0.88 0.18 0.26 1
1997 0.86 0.19 0.32 1
1998 0.86 0.19 0.39 1
1999 0.85 0.18 0.45 1
2000 0.85 0.17 0.46 1
2001 0.86 0.16 0.50 1
2002 0.86 0.16 0.48 1
2003 0.86 0.16 0.43 1
2004 0.85 0.17 0.38 1
2005 0.84 0.17 0.39 1
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