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Attempts made, during the last half century, to explain some of these puzzles are
usually grouped into three categories. The first category, stimulated by the work of
Harrod [1939, 1948] and Domar [1946, 1947], attempted to study long-run growth
with the help of tools of Keynesian economics. The output of this category seemed to
confirm the widely held view, especially among development economists, that rapid
growth is derived by sustained rise in rate of saving and investment. Moreover, it
provided a rationale for interventions designed to raise savings rates and encourage
investment, [Rattan 1998].

The second category including, but not necessarily limited to, the works of Solow
[1956] and Swan [1956] and most often referred to as neoclassical growth model,
was motivated by skepticism that a sustained rise in the savings rate is the key to the
transition from a slow to a fast growth path and shifted the focus from saving rate to
technological progress. The surprising finding of this category is that a very
substantial component of growth remained unexplained by growth of the traditional
inputs-labor and capital. Solow estimated the unexplained component to be about
four fifth in US economy during 1909-1949, and he named it the residuals, which
others prefer to name it total factor productivity or technical change. The determinant
of this residual was considered to be exogenous to the society and perceived it as a
public good, where the radicals perceived technological opportunity to be the same
throughout the world [see, for example, Mankiw [1995]]. Regarding policy, the
neoclassical growth model assumed implicitly that public policy could affect the level
of aggregate output but not its growth. The insightful analysis of the conclusion of this
group led to stating the hypothesis of what is often referred to as global growth

convergence.

The third group includes, but again not limited to, Romer [1986] and Lucas [1988].
This group, most often identified as endogenous growth model, was motivated by
inconsistencies observed between some implications of neoclassical model and
actual growth patterns like global growth convergence, on the one hand, and lack of
evidence even among the developed economies, on the other hand.

Certainly, the endogenous growth model, like the neoclassical growth economics has
advanced our understanding of the process of economic growth in industrial
economies characterized by reasonable stability of expectations regarding factor and
product markets, legal institutions and civic culture. However, as Solow [1997]
argued, it is not much about the problems facing the poor economies of the world,
particularly, economies characterized by subsistence life and severe market failures.
Such economies need to have more alternatives to growth and development than
what the current models inform based on competitive market structure. Apparently,
the search for some alternative tool to endogenous growth models, for poor
economies, is a superfluous task, but it is possible to understand that the suitability of
endogenous growth models for advanced economies themselves is not yet a settled
point. Some economists are not yet fully convinced whether the theoretical insights of
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through saving. The savings influence part of the agents' utility through purchases of
goods and services made from the markets. Accordingly, the objective function under

this case, J[C(t), i(t)] , will be

J[C(t), i(t)] = [ e-pt ---~~t=~L- )a L(t}It
(1- 0" AC(t J-C

which can be rewritten as,

J[C(t 1 i(t)] = i'"' e-P I -(C(t) -C)+ i(t)- 0" L(t }it [2]
0 (I-a XC(t) + i(t)- C)

by setting C(t)' = C(t)+ i(t) ,where i(t) , effects of factors of market failure.

What makes the objective function [2] different from that used in conventional growth
models i.e. [1] is that the latter suggests that the long-run welfare of the society
depends on consumption time path selected by the agents alone as they presume
perfect competitions, (i(t) = 0), whereas [2] suggests that the welfare depends both

on the selection of consumption time path as well as degree and directions of effects
of factors of market failure. Here it is worth noting that cr and p are constant number
different from zero so far as the agents have some thing to ,save for the sake of utility
maximization.

In the case of our idealized poor economy, where agents have no consumption to be
deferred to tomorrow, consumption at time t will be equal to the lower level

necessary for sustaining life, C(t) = C, that dictates us to modify the objective function

according to this information. In this circumstance the agents are not taking part in the
intertemporal business by deferring current consumption. Consequently, we have
0" = 0, p = 0 ,which reduces the objective function to

J[i(t )] = J: [i(t )L(t )}it [3]

[3] indicates that long-run welfare of agents in subsistence economy is dependent on
the degree and direction of effects of market failure and on the labor size. Moreover,

it suggests that any action that increases i(t) at any instant of time will have an

increasing effect ~n J[i(t)], implying the fact that the society can improve its welfare
by managing properly the factors of market failure in such a way that they have a
positive impact on welfare. Furthermore, it informs us that the aggregate production
function of this economy is a function of an exogenous factor-labor and an
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where &, A are marginal effects of market incompleteness and imperfection in

competition, respectively, By rewriting [5] in growth estimating form, we get
dY(t) (j L + & + A )L(t) dL(t) (j L + & + A) dL(t) h ' h b ' tt 'th t-;;7::\ = ..,{~ \ -;7::\ = ..'{~y r{~\-;7::\ ,w IC can e wrl en, WI ou
Y\tj Y\tj L\tj Y\tj/L\tj L\tj

$$ ' th " ty dY(t) [ Y(t)/ L(t)+ (j L +& +A)- Y(t)/ L(t) ] dL(t) allectlng e equa I ,as -;;7::\= ..'{~\/r{~\
v -;7::\

Y\t j Y\t j/ L\t j L\t j

~ =[1 + ({fL -Y(t)/L(t)}+&+)") ] ~ [6]
Y(t) Y(r )/ L(t ) L(t)

In [6], the item in the curly bracket is the difference between marginal ~ "')duct and
average product of labor, As we have extracted out all effects of factor_of market
failure, the quantity in the curly bracket becomes zero, and hence we have

dY(t) [ (C+A) ] dL(t) (&+A) ,
-;;7::\= 1+ .'{~\/r{~\ -;7::\' Let ()= ..'{~\/r{~\' the quantity that measures the degree
Y\tj Y\tj/L\tj L\t} Y\tj/L\t}

and direction of relative effects of factors of market failure, Then, we can have net
output growth as

~=(1+())~ [7]
Y(t) L(t)

[7] informs how growth of net national output takes place depending on exogenou_sly
determined labor growth and degree and direction of relative effects of factors of
market failure, Taking the indefinite integral of both sides of [7], we get an explicit
production function of the economy under consideration as

Y(t) = AL(r )(1+0) [8]

Solving for per capita income growth, we get ~ = @-~ = () ~, or
y\t} Y\t} L\t} L\t}

~=()~ [9]
y(t) L(t)

[9] suggests that per capita growth to be determined by effects of factors of market
failure and labor growth, Taking the indefinite integral of [9], we find an explicit
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What messages can be drawn from growth estimating equation [10] in general? We
observe here, as noted in section 2, that the major endogenous source of growth and
determinant of level of per capita income for the economy under study to be factors of
market failure as labor is exogenous. For a given poor economy if growth-favoring
factors of market failure outweigh the adverse ones we expect to have some positive
values for B. The larger the B for a given labor growth rate, the faster will be the
growth and the larger will be the level of per capita income. Similarly, if adverse
factors in market failure outweigh the favorable ones, we expect some negative
values of B that entail deterioration of per capita income over time. At the outset, we
have seen that market incompleteness is one cause of market failure. It includes
external economies and diseconomies, public goods and 'Bads'. In this dimension of
factors of market failure, keeping other factors unchanging, the higher positive net
effect of incompleteness, the larger the parameter will be. This implication is in line
with Griliches [.1992] argument that says unless there are significant externalities,
spillovers or other source of increasing returns, it is unlikely that economic growth can
proceed at constant undiminishing rate in the future. Moreover, from dimension of
imperfection, the framework informs us that well-managed market imperfection can
also contribute, favorably, to faster growth through the parameter. Bardhan [1995]
notes that temporary monopoly power acts as a motivating force for private
innovations.

Moreover, the equation has some information for the puzzle of how growth has taken
place in the past in today's advanced economies. The currently developed nations
have managed to pass the point of subsistence level, not by deferring the then
current consumption and investing it in physical capital, schooling and research and
development, which actually contradicts the rationality of human behavior, but
through properly managing and exploiting possible factors of market failure. Once
they passed that point, the arguments of deferring consumption for accumulation of
physical capital, human capital and for searching new knowledge can go with the
growth process that has prevailed.

Furthermore, the equation has special message for poor economies like African
economies. Those economies below or close to subsistence level have to aim at
managing and exploiting possible factors of market failures rather than undermining
them or considering them as given. Relatively lesser attention has to be given to the
recommendations that are actually beyond their capacities. The explicit information

.from the equation is that these economies have to search for means of promoting
activities and encouraging agents availing positive externalities and discouraging
those availing negative externalities. Moreover, market imperfections have to be
looked into, and have to be geared towards contributing to growth rather than
considering them as given. Still further, from the framework, we can drive some
information about the long-run growth for other economies, as well. By considering
the prescription here at together with the prescriptions of conventional growth models,
there is a possibility of keeping growth of economies from petering out.
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the 1960s, but followed dissimilar path thereafter. Using the data set used for this
description, the parameter f) ,in [10] is estimated for both groups using panel data
analytic approach. In forming the panel, the time series data of each country was
averaged over five years and a total of eight periods were formed for each country in
each sub-group.

Table 1: Income Status of the Sample Countries

Indicator Group 1960-1969 1970-1979 1980-1989 1990-1999 1970-1999

Group-1 239.86 265.69 269.30 265.67 266.89
Average Income.

Group-2 229.26 287.61 377.55 526.88 397.35

Group-1 1.41 0.90 0.47 -0.41 0.32
Average Growth..

Group-2 1.42 3.46 2.42 3.10 2.99
.GDP per capita (constant 1995 US$) ..GDP per capita Growth

In the analysis, after taking natural logarism of [10], it was specified as one-way and
two-way error component model. The superior specification was selected on the
ground of suitable statistical test-F-statistics. Moreover, under each specification,
estimates from the restricted or OLS (RM), the Fixed effect (FE), and Random Effect
or GLS (RE) estimators were obtained. Here again the superior estimator was chosen
based on appropriate statistical tests. The results were given in Table 2.1-3.2.

Table 2.1: Parameter' f)' Estimation for Sub-Group One

One-Way Error Component Regression Model
.Estimate of St. error of the .Estimators Parameters th t t T -ratio p-value

e parame er: parame er

In A 5.2588 0.4086 12.8694 0.0000
Restricted Model OLS

f) 0.0160 0.0264 0.6053 0.5461
In A ;.1"

Fixed Effect Model
f) 0.1269 0,0792 1.6022 0.1118

In A 4.3917 0.7221 6.0815 0.0000
Random Effect Model

f) 0.0721 0.0465 1.5511 0.1209

Lagrange Multiplier t~st of RM vs. FE/RE Z;2} = 177.26, P = 0.0000

Hausman test of FE vs. RE; Z;l} = 0.00, p = 0.9965
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Table 2.2: Parameter' {}' Estimation for Sub-Group One

Two-Way Error Component Regression Model

E t. t P t Estimate of the St. error of the T t "
Isima ors arame ers t t -ra 10 p-va ueparame er parame er

Fixed Effect In A -3.0359 5.0024 -0.6069 0.5451
Model {} 0.5531 0.3239 1.7075 0.0904

Random Effect In A 4.4621 0.7659 5.8256 0.0000

Model {} 0.0676 0.0493 1.3693 0.1709

F-test of aIle-Way vs. Two-Way F 7,97 = 1.38, P = 0.2215

Lagrange Multiplier test of RM vs. FE/RE %;2) = 178.69, P = 0.0000

Hausman test of FE vs. RE; %;1) = 2.3, P = 0.1294

For the first group, to choose from One-Way and Two-Way specification F-statistics
was used. The statistics test the significance of any time specific effect that is not
included in One-Way regression specification. The test result is given at the bottom of
table 2.2- and suggests that One-Way error component regression model is superior
to Two-Way, p = 0.2215. The next step will be selecting appropriate estimator from

the three given estimators. To start with, first pullability hypothesis, i.e. the
appropriateness of constrained model or OLS estimator has to be tested. In other
words, the hypothesis of absence of country specific effects has to be examined. With
N=15 T= 8 and k = 2, a Lagrange-multiplier test for significance of country specific

effects yields a %2 -value of 177.26 , (p = 0.0000). This is distributed as %;2) under the

null hypothesis of zero country specific effects: The null is soundly rejected, and the
within or the random effect model is preferred to OLS estimator. That is the test does
not support the pullability of the data set, as there is strong country specific effect.
Next, for a choice between random effects (GLS estimator) and within effect
estimator a Hausman-test is performed. The basic assumption associated with
random effect is that there is no correlation between the regressor and country
specific effects. If such assumption is violated, then the GLS estimator will be biased

and inconsistent. The test gave a %2 value equal to 0.00, (p = 0.9965). This is

distributed as %;I} under the null hypothesis of absence of the indicated correlation.

The test accepted strongly the null hypothesis of no correlation between the country
specific effect and the regressor, which in turn imply that the GLS estimator in this
case is unbiased and consistent. As a result, the preferable estimate of the parameter

{} for the sub-group one becomes () = 0.0721. This estimate was found to be
insignificant at standard levels of significance, p = 0.1209, implying for the group

the effects of factors of market failure is not significantly different from zero during the
covered period of study.
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