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Abstract 
 

 
The objective of this study was to investigate empirically, the relationship between and 

contribution of foreign aid to economic growth in case of Pakistan from 1972 to 2008. 

Where, Official Development Assistance (ODA) was measured as foreign aid and per capita 

GDP (PGDP) as economic growth. This study differs in two aspects from earlier studies in 

the context of Pakistan. First, we did not only include variables for physical capital but also 

incorporated human capital variable (SCH), which is proxied by number of enrolled students 

at secondary level, in our models. Second, by including squared terms of ODA and SCH we 

investigated empirically, about the diminishing marginal returns to increase in ODA and 

SCH, which were not evaluated in earlier studies. This study employed cointegration and 

OLS estimation methods. The cointegration results indicated that there exists long run 

relationship between ODA and PGDP. Across the twelve models we found the estimated 

coefficient of the ODA positive as expected. In model 1, 3, 5b and 6b we also found it 

significant. Although, across the 8 models the estimated coefficient of the squared term of 

ODA was negative as expected, however, it was significant only in two models. We found 

positive and significant coefficient in all models for SCH. Moreover, the estimated 

coefficient of squared term of SCH variable was negative as expected.  
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1. Introduction  

 

The real per capita GDP of Pakistan was 271 and 648 US$ in 1972 and 2008 respectively, as 

compare to 212 and 669 US$ in 1972 and 2008 respectively, for South Asia. Average annual 

GDP growth rate for Pakistan remained 5.07% as compare to 5.17% for South Asia during 

the period from 1972 to 2008. During the same period average annual growth rate in 

Bangladesh was 3.99%, India 5.37%, Iran 3.55%, Sri Lanka 4.80% and Nepal 4.03% [WDI 

(2011)]. (See Table # 1) 

 

What are the factors which contribute to economic growth of a country? Why the growth 

rates and income per capita vary across the countries? Different theories evolved to explore 

the determinants of economic growth and factors which cause variations in growth rates and 

per capita income across the countries. Moreover, they also investigate the mechanisms and 

policies by which poor and stagnant economies can be transformed into sustainable 

economies.  

 

Table # 1: Comparison of some Macroeconomic Indicators
1
 

 

 

 

Pakistan  Bangladesh India Iran  Sri Lanka Nepal South Asia 

Real Per Capita GDP - 

1972 (US$) 
271 210 207 1789 332 142 212 

Real Per Capita GDP - 

2008 (US$) 
648 462 712 2158 1199 254 669 

% Increase in Per Capita 

GDP (1972 - 2008) 
139% 120% 244% 21% 261% 79% 216% 

Avg. Annual GDP Growth 

Rate % (1972 - 2008) 
5.07% 3.99% 5.37% 3.55% 4.80% 4.03% 5.17% 

Avg. Annual GDI (% of 

GDP)  1972-2008 
18.19% 17.35% 23.75% 28.91% 23.75% 20.52% 22.58% 

Avg. Annual GDS (% of 

GDP) 1972-2008 
12.05% 10.21% 22.29% 31.28% 14.63% 10.97% 19.80% 

Avg. Annual Population 

Growth Rate (1972-2008) 
2.64% 2.20% 1.92% 2.42% 1.27% 2.33% 2.04% 

Total ODA US$- Billion in 

Nominal Terms (1972-2008) 
39.26 46.17 59.12 3.2 17.16 11.55 199.5 

Avg. Annual Inflation (CPI) 

Rate % 1987-2008 
8.39% 6.11% 7.49% 20.73% 11.34% 7.87% - 

 

                                                           
1 GDI= Gross Domestic Investment 

   GDS=Gross Domestic Savings 

   ODA= Official Development Assistance (Foreign Aid) 
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Conventional economic wisdom and from classical Keynesian approach influenced Harrod-

Domar growth model to the contemporary endogenous growth theory (theory of ideas) 

suggest that investment is one of the major determinants of growth besides other growth 

factors. Given a target growth rate, a country needs certain amount of investment which is 

financed by the available capital resources. However, the problem lies with the low income 

countries where people have lower income; thus, lower savings which create the gap between 

required capital for investment and available domestic capital. The advocates of the foreign 

aid maintain that with the inflow of foreign aid investment-saving capital gap could be filled. 

Moreover, it does not only help countries to achieve higher growth rates, but, substantially, 

the ability of each economy to sustain further growth from its own resources would increase. 

Further, they also argue that dependence on foreign aid could decline steadily [Chenery & 

Strout (1966)]. On the other hand, some economists argue that foreign aid impede economic 

growth by supplanting domestic savings. Moreover, it does not only supplement investment 

but also finance the unproductive consumption. [Griffin and Enos (1970)], [Weisskopf 

(1972)] 

 

1.1Objective 

 

How does foreign aid contribute to economic growth? Is aid effective in increasing growth 

rates of recipient countries? Through which mechanisms foreign aid can help nations to 

transform into sustainable growth economies from stagnant economies? 

The objective of this study is to investigate empirically, the relationship between and 

contribution of foreign aid to economic growth in case of Pakistan from 1972 to 2008. 

Where, Official Development Assistance (ODA) was measured as foreign aid and per capita 

GDP (PGDP) as economic growth. For construction and evaluation of empirical model 

neoclassical growth framework is used. Where, following the Barro (1991) we incorporated 

the broader concept of capital which does not only includes physical but human capital. To 

estimate the parameters we used the Ordinary Least Squares (OLS) methodology. The 

motivation behind using OLS is its statistical properties, as described in Gauss-Markov 

Theorem that the OLS estimator is minimum variance unbiased estimator among the family 

of all linear unbiased estimators [Greene (2002)]. The structure of the remaining paper is as 

follows. After describing the definition of the ODA, section two will present literature 

review; section three will describe the evolution of economic growth theories, section four 

will describe the empirical specification and data description and its sources. Unit root test, 

cointegration test, regression results and graphical analysis will also be discussed in section 

four. Lastly, we conclude the paper with conclusion section.     

 

1.2 Official Development Assistance (ODA) 
 

Official Development Assistance (ODA) is a statistic compiled by the Development 

Assistance Committee (DAC) of the Organisation for Economic Co-operation and 

Development (OECD) to measure aid. The main objective of ODA is the promotion of the 

economic growth and welfare. It includes multilateral (World Bank, ADB, IDB etc.) and 

bilateral loans (including governments and their agencies). These cover the cost of the capital 

goods, machinery and equipment for the projects [Ishrat Hussain (2005)]. OCED defines 

ODA as follows,  

 

“Flows of official financing administered with the promotion of the economic development 

and welfare of the developing countries as the main objective and which are concessional in 

character with grant element of at least 25 percent.”(OECD)
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However, ODA should not be confused with loans given for temporary support in balance of 

payments difficulties. It should also be contrasted with grants which are used for 

development purposes i.e. project assistance, which covers the cost of capital goods and 

technical assistance, Expert/Advisory services, training facilities abroad and supply of 

equipment for purpose of training. Moreover, sometimes these grants are also given as 

commodity assistance i.e. supply of essential consumer goods and relief aid [Ishrat Hussain 

(2005)]. Explicitly, the purpose of ODA is to promote economic development and welfare, 

however, economic development and welfare are multi-dimensional terms having different 

measures to evaluate. Therefore, as described earlier, in this study we take per capita GDP as 

economic growth/development. Moreover, it is reasonable assumption to make that ODA is 

used for investment in physical or human capital.          

 

The first question strikes in intriguing mind that why countries give aid? According to 

Chenery and Strout (1966) that donors and recipient countries agree that primary 

objective/evaluation framework of the foreign aid should be social and economic 

development measured by per capita income, rather than colonial relations. Griffen and Enos 

(1970) maintained that it is political motives of powerful countries that describe the flow of 

foreign aid to less powerful countries. They go on to state that in granting assistance, 

economic efficiency or social justice or any other criterion is subordinate to the national 

interest. Economic aid is merely another instrument of foreign policy like diplomacy, cultural 

exchange, export of ammunitions, military intervention and war. Alesina and Dollar (2000) 

analysed the question that either good economic policies, which leads to the economic 

development of masses, or political and strategic interests of the aid giving countries is 

objective of aid flow. They concluded that aid is given on the basis of poverty levels of 

recipient countries, strategic interest, colonial history, trade and political institutions. 

Moreover, authors also found different factors for bilateral and multilateral aid. Easterlay 

(2003) states that developed countries don’t only give aid to help poor countries to reduce 

poverty; however, it is also given to reward allies. However, in 1972 at Development 

Assistance Committee (DAC) conference at Stockholm it was recommended that aid should 

not only be granted on quantitative indicators e.g. Per capita GDP alone, but on qualitative 

measures of human development. [ Fayissa and El-Kaissy (1999)] 
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2. Literature Review 

 

The question of aid effectiveness has been approached from different perspectives in earlier 

literature, e.g. evaluated at micro-macro level, cross country analysis and single country case 

studies. Empirical studies were carried out to study the relationship and mechanism between 

foreign aid and economic growth. Hansen and Tarp (2000) maintained that traditional cross 

country empirical analysis did not give any statistically significant evidence about the 

macroeconomic impact of aid. Moreover, the lack of positive macroeconomic impact of aid 

in combination with many favourable micro-based project evaluations is puzzle.
 
Mosley 

(1987) named it as micro-macro paradox. Some of the studies also explored the effect in the 

presence of some policy variables. However, there is no general agreement over the 

relationship and question of aid effectiveness is still inconclusive. Below is brief overview of 

some literature. First we will discuss the studies which support the view that aid contributes 

to the growth positively in chronological order of years, then we will present some literature 

which is against this view.  
 

The pioneers of Two-Gap (Investment-Saving and Import-Export) model Chenery and Strout 

(1966) found positive relationship between foreign aid and growth. They stated that increase 

in investment is engine of economic growth which increases output and per capita income. 

The required investment depends on the domestic savings, but if domestic savings are lower 

than the required investment then foreign assistance could fill that gap. Again to increase the 

output capital goods should be imported, however, if the exports earnings are lower than the 

required imports then foreign aid again comes into play to fill this gap. They also argue that 

due to shortage of domestic resources, factors of production are also underutilized; however, 

with the foreign aid they will be producing with higher marginal rates if optimally utilized. 

 

To evaluate the relative share and their effects over economic growth of different foreign 

capital inflows, including foreign aid, and domestic capital, Papanek (1973) included 34 

countries in 1950’s and 51 countries in 1960’s into its cross country analysis. He found that 

foreign aid has greater effect over growth as compare to foreign direct investment, other 

foreign capital inflows and domestic savings. Moreover, he concluded that foreign aid can 

help country to fill the import-export and investment-saving gaps.      

 

Incorporating policy variables of trade and financial liberalism into regression Dowling and 

Hiemenz (1983) found positive relationship between foreign aid and economic growth in 

Asian countries during the 1970-78. They maintained that policies of liberal trade and 

financial liberalism have contributed in GDP growth through allocation and mobilization of 

foreign aid resources. 

Snyder (1993) modified the regression model of Mosley (1980), by taking into consideration 

country size in his regression. Where, country size was measured by Gross Domestic Product. 

He found that when country size variable is incorporated into regression, a positive and 

significant relationship between aid and growth can be shown to exist. The author believed 

that contradiction between micro and macro impacts of aid on growth can be further 

explained by adding the variable of country size into regressions, which was ignored by 

earlier literature. 
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Fayissa and El-Kaissy (1999) in cross country regression analysis of 77 countries found the 

positive correlation between foreign aid and economic growth. Moreover, they also found 

other explanatory variables i.e. domestic capital, human capital and exports to be positively 

correlated with growth. They maintained that these results are in consistence with two-gap 

model that aid can help countries to increase growth. They argued that two-gap model is the 

most comprehensive theoretical and empirical framework to date. 

Burnside and Dollar (2000) used new database of foreign aid and Neo-Classical theory as 

analytical framework. They found positive relationship between foreign aid and growth in 

presence of good fiscal, monetary and trade policies and little impact in presence of poor 

policies. Moreover, they argued that aid does affect growth positively; however, positive 

relationship is conditional on good macroeconomic policy environment. They suggested that 

donors should consider the policy environment of the recipient country for aid.    

Modifying, Burnside and Dollar (2000) model by including nonlinear terms for aid and 

policy variables Hansen and Tarp (2001) concluded that there exists positive relationship 

between aid and growth and it is not conditional on good policy environment. However, they 

maintained that there are decreasing returns to aid and the estimated effectiveness of aid is 

highly sensitive to the choice of estimator and the set of control variables. They argued that 

when investment and human capital were controlled for, no positive effect of aid was found. 

However, aid continues to impact on growth via investment. They stressed that there is need 

for more theoretical work before this kind of cross-country regression is used for policy 

purposes. In another comprehensive re-examination of the earlier literature on the aid–

savings, aid–investment, and aid–growth relationships, Hansen and Tarp (2000) pointed out 

that a coherent and positive picture of the aid–growth link emerges. Even the results are 

robust in the countries not having good policy environment. 

 

With a larger sample size (1970 to 1997 compared to Burnside and Dollar 1970-1993), and 

including some missing data Easterly, Levine and Roodman (2000) found the empirical 

results of Burnside and Dollar (2000) insignificant. Moreover, they concluded that the 

relationship between foreign aid and growth is still inconclusive. 

  

Using indices of bureaucratic quality, corruption, and rule of law Knack (2001) analysed 

cross country data. He found that higher level of aid to developing countries erodes the 

effectiveness and efficiency of social and political institutions. Moreover, it results in lack of 

transparent good governance, encourages corruption and reduces the incentive for reform in 

social and political structure.  

Evaluating the official view for the aid which is, aid works in good policy environment, 

Morrissey (2001) found that empirical evidence does not support the official view. There 

does appear to be positive association between aid and growth which is not conditional on 

appropriate economic policies. He described that in general aid promotes growth through 

increase in investment either in physical or in human capital and increases capacity to import 

capital goods and technology. Moreover, it is associated with transfer of technology that 

increases productivity of capital and promotes endogenous technical change and does not 

have indirect effects that reduce investment and saving rate. 
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In another paper Easterly (2003) criticized the approach that regression results of Burnside 

and Dollar paper were passed on from one media to another and cited by international 

agencies advocating an increase in foreign aid, without testing the model with new dataset or 

using alternative definitions of aid, growth and policies. Moreover, no questions were raised 

for the robustness of model. Evaluating the Burnside and Dollar model by using alternative 

definitions of aid, growth and policy, he found the aid-interaction term statistically 

insignificant. 

Some of the earlier literature found negative relationship between foreign aid and economic 

growth. Brief overview of those is given as under. 

Singh (1985) criticised earlier studies that they ignored the composition and direction of 

recipient government economic policies which he called intervention policies. He concluded 

that when the state intervention policy variables were not included in the model, foreign aid 

and domestic savings showed positive and statistically strong relationship with economic 

growth. However, when intervention policy variables were incorporated in the model 

estimated coefficients of foreign aid and saving turned to be negative. Moreover he stated 

that different rate of growth in recipient countries demonstrates that foreign aid may not help 

a country to attain and sustain the high rate of economic growth unless others factors 

conducive to growth are also present. 

Griffin and Enos (1970) found the negative relationship between economic growth and 

foreign aid, despite admitting the limitation to the availability of data. They criticised the 

typical growth model assumptions that investment increases by the same amount of foreign 

inflows which leads to higher rate of capital accumulation. Moreover, the assumption that 

recipient country is unwilling or unable to increase aid merely to increase consumption and 

have no incentive to increase aid by reducing savings was also criticised. They argued that 

foreign inflows supplant rather supplement domestic savings. Moreover, aid does give 

incentive to government and private entrepreneurs not to restrict their own consumption and 

government will also refrain from raising taxes. In other words, aid frequently becomes a 

substitute for tax reforms and as long as the cost of foreign inflows is lower than the 

incremental capital output ratio (IOCR), country has incentive to continuously borrow, thus 

reducing domestic savings. 

For a sample of 44 underdeveloped countries Weisskopf (1972) found negative impact of 

foreign capital inflows on ex-ante (before the foreign inflows) domestic savings. Criticising 

Rahman (1968) and Griffen and Enos (1972) he argued that their results are suggestive but 

not conclusive. He pointed that they failed to exclude the countries those have net capital 

outflow from the regressions. The consequence of that is where the flow of capital is 

outward; one would expect the causality to run from domestic savings to the capital flow 

rather than the other way round. Secondly, the most important question that authors did not 

address that whether the level of domestic savings observed in each country reflected an ex 

ante (before the event) behavioural function or merely a ex post (retrospective) accounting 

relationship.   
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Despite inconclusive relationship and lack of general agreement between foreign aid and 

economic growth it is argued that separating the contribution of the components of 

investment i.e. domestic capital and various forms of foreign capital inflows, one can obtain 

some indication of their effect. Moreover, the complexity of the growth is well described by 

Barro and Sala-i-Martin (1995) that the growth process depends on an intricate range of 

interacting characteristics and lines of influence. The growth process cannot be fully captured 

in simple analytical frameworks. By implication, the same can be said for the macroeconomic 

impact of aid.  
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3. Aid and Growth - Theoretical Framework 

 

To understand the economic growth process and factors and policies which contribute to it 

and mechanism through which foreign aid (ODA) can affect the growth process, different 

theories evolved over the period of time. Below is given the brief overview in chronological 

order. 

Following the Keynes’s static macroeconomic theory some economists tried to model and 

explain the long-run dynamics of economic growth. Using Leontief production technology 

Roy Harrod (1939) and Evsey Domar (1946) developed the most popular and simplest theory 

in this regard. In contrast to the notion of the increasing productive capacity through 

aggregate demand by Keynes, they emphasized on supply side effect of increase in 

productive capacity through investment. The model assumes exogenous growth of labour 

force (n), constant capital to labour ratio and constant capital to output ratio. Constant returns 

to scale and constant returns to capital were assumed. (see Appendix A for derivation of the 

model).  

 

G    =  (s/v - δ) 

 

Where G is the GDP growth rate, s is the fraction of the GDP which is saved, v is capital to 

output ratio and δ is rate of depreciation for capital stock. This equality states that growth is 

determined by the saving rate (s) and capital to output ratio (v). The higher the saving rate 

and lower the capital to output ratio, the faster will an economy grow. 

Economists were dissatisfied with and criticised Leontief production function assumption of 

the imperfect substitutability and fixed capital to output ratio. Imperfect substitutability of 

inputs was criticized on the grounds that in labor abundant countries labor could be 

substituted for capital and vice versa. Moreover, it is also argued that lower growth rate could 

also be due to lower productivity of the capital and not because of the constraints over 

availability of capital (lower investment). They argued that to reach at equilibrium, 

assumption of the fixed capital to output ratio requires that capital and output should grow at 

the same rate. In other words they assume the linear relationship between capital and output. 

Further, assumption of the fixed capital to labor ratio also requires that capital should grow at 

the same rate of labor (n). In short, to be at equilibrium [n = G = (s/v - δ)], which is very 

remote assumption in long run. If n > G, the result will be continuously rising unemployment. 

If G > n, the capital stock will become idle and growth rate will slow down to G = n 

[(Snowdon & Vane 2005)]. Moreover, one to one relationship between foreign aid and 

investment was assumed. Put in other words, foreign aid was considered as addition to 

domestic saving and not as component of Gross National Income (GNI), which will add aid 

both to consumption and investment. Therefore, the fungibilty of foreign aid was not 

assumed.  

 

Besides the weaknesses discussed in Harrod-Domar model, economists used this model to 

predict the required rate of investment and gap between saving and required investment, for 

the given growth rate. They argued that GDP growth is determined by the availability and 

productivity of capital. Domestic saving determines the level of investment (availability of 

capital) and which in turn determines the attainable growth rate (productivity of capital). 
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However, if the domestic savings are low then aid will fill this Saving-Investment gap. 

Easterly (2003) argued that assumption of saving-investment gap that aid is used for 

investment and not for consumption, will be valid only when there is shortage of domestic 

capital for investment and return on investments are positive. However, if the cause of the 

low investment is poor incentives to invest, then aid finances non-investment rather than 

investment itself. This model assumes only savings constraint on growth, which was further 

expanded by Chenery and Strout (1966) as two gap (investment-saving gap and import-

export gap) model. They argued import capacity as separate potential constraint on growth 

[Hansen & Tarp (2000)]. Increase in investment assumes that country needs to import capital 

goods besides consumption goods, but if the export earnings are low (constrained), then aid 

can fill this Import-Export gap.  

 

The dissatisfaction with the Harrod-Domar model gave birth to the Neo-Classical growth 

theory, where neoclassical (Cobb-Douglas) production function was used instead of Leontief. 

Perfect substitutability between factors was assumed. No fixed capital to output and labour 

ratio were assumed. The major contributor to this theory was Robert Solow (1956). Solow 

model takes rate of saving, population growth and technological progress as exogenous. The 

aggregate output function at time t with labour and capital is as follows, 

 

Y(t) = K(t)
α

 ( A(t) L(t) )
 1-α

                   (3.1) 

 

Where, Y is output, K is capital, L is labour input and A is a measure of technology (which is 

also described as Total Factor Productivity TFP in literature) [Mankiw, Romer, Weil (1992)]. 

In broader macroeconomic sense technology includes government distortions, protection of 

property rights and things of this sort. It implies that given same amount of capital and 

labour, a country can produce more output than other country because its economy is less 

distorted and government is more efficient [Xavier Sala-i-Martin (1994)]. L and A are 

assumed to grow exogenously at rates n and g respectively, 

 
L(t) = L (0)e

nt 
                    (3.2) 

A(t) = A (0)e
gt                                 

(3.3) 

 

Therefore, effective units of labour A(t) L(t), grows at rate of (n+g). The model assumes that 

total savings are invested. The increase in output is only possible with increase in capital over 

the period of time. Now, define k as stock of capital per effective unit of labour, k = K/AL 

and y as the level of output per effective unit of labour, y = Y/AL, then per capita change in 

capital will be defined as follows, 

 

                         k
.
(t)= sy(t)  - (δ + n+g) k(t)                      ( 3.4 ) 

k
.
(t)= sk(t)

 α

  - (δ + n+g) k(t) 
 

Where s is fraction that is saved form output and δ is exogenous constant rate of depreciation 

for capital. The model assumes diminishing marginal returns to inputs and in aggregate 

constant returns to scale for the output. The assumption of the diminishing marginal returns 

to capital, gave rise to the debate of convergence. Convergence implies that given the same 

structural parameters for preferences and technology, poor countries tend to grow faster than 

rich countries (Barro 1991). Moreover, diminishing marginal returns to capital implies that in 

long run every country tends to reach at steady state according to their saving and population 
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growth rates, independent of their initial conditions and that only sustainable steady state 

growth rate is zero. Put it another way, the assumption of diminishing marginal returns to 

capital implies that k will converge to steady state value k*. Steady state is a state where all 

variables grow at a constant (possibly) zero rates. Thus steady state growth rate is constant by 

definition [Xavier Sala-i-Martin (1994)]. In other words sk*
 α

 =  (δ + n+g) k*. At steady state 

equation (3.4) will be as follows, 

 

k*  = [s/(δ + n+g)] 
1/(1-α)

                      ( 3.5 ) 

 

The steady state capital to labour ratio is positively related to saving rate and negative to the 

population growth. 

“The assumption of diminishing marginal returns to capital of neo-classical model implies 

that the only sustainable steady state growth rate is zero. The interesting question arise here 

that if the sustainable steady state growth rate is zero then how would neo-classical theorist 

explain the decades long positive growth rates? The answer given by them is that 

technology used by these countries improved over time. They allowed the term (A) to grow 

at an exogenously constant rate (A
.

 / A = g ). It implies that steady state growth rate, capital 

per capita in neoclassical model with exogenous productivity growth all are equal to g 

”[Xavier Sala-i-Martin (1994)]. 

Critics dissatisfied with the exogenity of the technology worked to "endogenize" technology 

and developed the endogenous growth theory that includes a mathematical explanation of 

technological advancement [Romer (1986), Lucas (1988)]. Romer (1986) argued that long 

run positive growth rate and technological progress is achieved by accumulation of 

knowledge (which he considered as capital input to production and has increasing returns), 

an endogenous factor, by forward looking and profit maximising agents. Moreover, in 

another paper Romer (1990) argued that stock of human capital determines the growth rate 

and integration into world markets will also increase the growth. “The theory also 

incorporated a new concept of human capital, the skills and knowledge that make workers 

productive. Unlike physical capital, human capital has increasing return. Therefore, overall 

there are constant returns to capital, and economies never reach a steady state. Growth does 

not slow as capital accumulates, but the rate of growth depends on the types of capital a 

country invests in” [Elhanah Helpman
 
 (2004)]. Morrissey (2001) describes that human 

capital plays an important role, but emphasis is also placed on technological change, 

especially spillovers, research and development, learning by doing and externalities 

associated with an increase in knowledge. The important consequence is that the theory 

generates the potential for increasing long-run per capita income growth rates. Moreover, 

aid has long run effects over economic growth if it is in form of technologically advanced 

capital goods which are far better than domestic technology. Benhabib and Spiegel (1994) 

suggested that human capital affects growth through its direct influence on the rate of 

domestically produced technological innovation and on the speed of the adoption of 

technology from abroad. They also argued that to explain long positive steady state growth 

rate in a model with constant return to scale, production function must exhibit constant 

return to inputs that can be accumulated and production function should take following 

form, 

Y = A K                       (3.6) 
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“There are various ways to motivate AK model. The most obvious one is to consider the 

labour as capital. What really matters for production is not the quantity of the raw labour but 

the quality of the labour (Skills and knowledge) i.e. human capital that can be accumulated. 

Hence, if the production function for human capital and physical capital are similar, then we 

can combine the two concepts into a broad measure of capital to get a production function 

which resembles with AK model” [Xavier Sala-i-Martin (1994)].  

“Another way to motivate AK technology is to think in terms of private capital along with 

publically provided capital (roads, infrastructure and law enforcement). Then the production 

function could be written as, 

Y = A K
β

 G 

1-β

                       (3.7) 

 

Where K is private and G is publically provided inputs” [Lucas (1988)]. “The steady state 

growth rate depends on endogenous variables like saving rate or tax structure rather than on 

exogenously given rate of productivity growth. This is why they are called Models of 

Endogenous Growth” [Xavier Sala-i-Martin (1994)]. Barro (1991) states that the important 

difference between exogenous and endogenous growth models is that in former steady state 

growth rate and technical change is determined exogenously, and in latter, it is determined 

endogenously. There were many possible alternative theories of endogenous growth 

explored. Empirical models suggest that investment in Research & Development, education, 

public spending, and financial development have impacts on the economic growth. In order 

to search for good theories, however, growth economists were interested in the ultimate 

forces behind the long-run growth rate of the economy. Perhaps, the most important 

question was that what policy actions taken to affect the long-run economic growth rate. 

They argue that empirical studies are the only way to answer these important questions 

[Elhanah Helpman
 
 (2004)]. 

 

Generally, for sustained economic growth a country needs persistent increase in investment 

and savings, human skills, output and employment, adoption of more productive technology 

and development of new institutions. But the question is that how these things will be 

accelerated? The engine of persistent economic growth is to increase investment in physical 

and human capital which produces increased output and increase per capita income. The 

required investment depends on the savings, but if savings are short than the required 

investment, then foreign aid comes into play. Again to increase the output capital goods 

needs to be imported and if the exports cannot finance those imports then we need the 

foreign aid. It is also argued that due to shortage of resources the domestic factors of 

production are also underutilized; however, with the foreign aid they will be producing with 

higher marginal rates if optimally utilized. Moreover, it is also argued that to get persistent 

growth, there should be simultaneous increase in human skills, domestic savings and export 

earnings. Further, allocation of these increased resources should satisfy the changing 

demands resulting from rising levels of income. The attempt to increase output can be 

frustrated by failure in any one of these attempts, even when the others have been quite 

successful[Chenery & Strout (1966)]. In general aid promotes growth through increase in 

investment in physical and human capital, increases capacity to import capital good or 

technology, is associated with transfer of technology that increases productivity of capital 

and promotes endogenous technical change and does not have indirect effects that reduce 

investment and saving rate [Morrissey (2001)].  
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4. Empirical specification and Data Description  
 

4.1 Empirical Specification 
 

Our empirical model is based on the empirical models developed by [Barro (1991), Fayissa 

and El-Kaissy (1999), Alesina and Dollar (2000), Hansen and Tarp (2001) and Easterlay 

(2003)] and theoretical framework and mathematical model produced in previous section. 

We start with the Cobb-Douglas production function and to model the contribution of the 

foreign capital here along with the domestic capital we modify it by separating capital K 

into domestic capital K D and foreign capital K F as follows,   

 

Y = A KD

β 

 KF

α

                    (4.1) 

 

Where Y denotes aggregate output, KD domestic capital, KF foreign capital and A 

technology. β and α are the elasticities of aggregate output with respect to domestic capital 

KD and foreign capital KF respectively. Where constant returns to scale i.e. β + α = 1 is 

theoretical standard assumption. Moreover, we can incorporate other variables which have 

significant contribution to the economic growth. Taking natural logs on the both sides of 

(4.1) we can write it as follows,    

 

log (Y) = log A + β log (KD

 

) + α log (KF

 

)                   (4.2) 
 

By including error term ε in (1.3) we convert above deterministic relationship into statistical 

one and can write our model as follows, 

 

log (Y) = log A + β log (KD

 

) + α log (KF

 

) + ε                    (4.3) 

 
Given above intuition we constructed eight empirical models. We started with very basic 

model and then incorporated some other variables, to estimate the contribution of the each 

variable to growth. Using Ordinary Least Squares (OLS) estimation technique we tried to 

conclude about the relationship between Official Development Assistance (ODA) and per 

capita GDP and some other variables in the case for Pakistan from 1972 to 2008. First we 

will define our models then we define each variable and sources of it. Taking per capita 

Gross Domestic Product (PGDP) as aggregate output and Official Development Assistance 

(ODA) percentage of GDP as foreign aid we construct our basic model as follows,  

 

log (PGDP
t 
)
 
 =  β

0
 + β

1
 log ( ODA

 t
  )+ ε

 t                          
(1)

 

 

Using log-linear model has several motivations. It removes the units of measurement of the 

variables. The estimated coefficients are elasticities and measure changes in percentage terms 

i.e. β1 measures the percentage change in PGDP associated with one percent change in ODA 

[Greene (2002)]. Use of per capita GDP instead of GDP in aggregate is to take into account 

the population/labour effect in growth as we described in theoretical section.   

 

Intuitively, capital investment here through ODA has not only immediate effects over the 

economic growth but also has some delayed effects. Therefore, by including one period lag 

variable ODAt-1 we extend our basic model to dynamic model as follows, 
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log ( PGDP

t 
)
 
 =  β

0
 + β

1
 log ( ODA

 t
  )+ β

2
 log ( ODA

  t -1
  )+ ε

 t    
(2) 

 
To motivate a non-linear relation between aid and growth Hadjimichael et al. argue that 

countries may have limited capacity to absorb foreign resources (absorptive capacity 

constraint), thus yield diminishing marginal returns to increasing foreign aid. The 

diminishing marginal returns can be approximated by second order polynomial [Hansen and 

Tarp (2000)]. To conclude about this relationship we added ODA
2
 into model, 

 

log (PGDP
t 
)
 
= β

0
+ β

1
 log (ODA

 t
 )+ β

2
 log (ODA

  t -1
 )+ β

3
 log ODA

2
 + ε

 t  
(3) 

 

Foreign Direct Investment (FDI) has some similar effects over the economic growth like 

ODA; therefore to estimate the relationship along with ODA we extend our model as follows,  

 

log ( PGDP
t 
)
 
 =  β

0
 + β

1
 log ( ODA

 t
  ) + β

2
 log (FDI

 t
 ) + β

3
 log ODA

2
 + ε

 t       
(4)

 

 

Based on theoretical framework and mathematical model discussed in previous section, we 

include the Gross Domestic Investment (GDI) and number of students enrolled at secondary 

level as proxy for human capital (SCH) in our basic model. Whereby, ODA and GDI are 

proxy for physical capital accumulation and SCH is proxy for human capital. Instead of using 

GDI number of empirical studies also used Gross Domestic Savings (GDS), we also 

estimated the models using GDS besides GDI as follows  

   

log ( PGDP
t 
)
 
 =  β

0
 + β

1
 log ( ODA

 t
  ) + β

2
 log ( GDI

 t
  ) + β

3
 log (SCH

t
 ) + β

4
  log( ODA )

 2

 t
 

+  ε
 t             

(5a)
 

 

log ( PGDP
t 
)
 
 =  β

0
 + β

1
 log ( ODA

 t
  ) + β

2
 log ( GDS

 t
  ) + β

3
 log (SCH

t
 ) + β

4
  log( ODA )

 2

 t
 

+  ε
 t             

(5b)
 

 

We extend above model by including the FDI to estimate the effect in presence of the other 

variables,  

 

log ( PGDP
t 
)
 
 =  β

0
 + β

1
 log ( ODA

 t
  ) + β

2
 log ( GDI

 t
  ) + β

3
 log (SCH

t
 ) + β

4
 log ( FDI

 t
  ) + 

β
5  

log ( ODA
 t
 )

 2 
 +  ε

 t       
(6a)

 

 
log ( PGDP

t 
)
 
 =  β

0
 + β

1
 log ( ODA

 t
  ) + β

2
 log ( GDS

 t
  ) + β

3
 log (SCH

t
 ) + β

4
 log ( FDI

 t
  ) 

+ β
5  

log ( ODA
 t
 )

 2 
 +  ε

 t       
(6b)

 

 

 

Given the fixed amount of physical capital and other growth variables in the economy, we 

also want to estimate the diminishing marginal returns to increasing human capital. Therefore 

we extend the model 6 by including squared term of human capital (SCH
2
),   
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log ( PGDP
t 
)
 
 =  β

0
 + β

1
 log ( ODA

 t
  ) + β

2
 log ( GDI

 t
  ) + β

3
 log (SCH

t
 ) + β

4
 log ( FDI

 t
  ) + 

β
5  

log ( ODA )
 2

 t

 
+  β

6
 log (SCH

t
 )

 2 
+ ε

t       
(7a)

 

 
log ( PGDP

t 
)
 
 =  β

0
 + β

1
 log ( ODA

 t
  ) + β

2
 log ( GDS

 t
  ) + β

3
 log (SCH

t
 ) + β

4
 log ( FDI

 t
  ) 

+ β
5  

log ( ODA )
 2

 t

 
+  β

6
 log (SCH

t
 )

 2 
+ ε

t       
(7b)

 

 

Lastly, to estimate the combined effect of both foreign inflows ODA and FDI, we added both 

variables and created Foreign Cash Inflows (FCI),  

 

log (PGDP
t 
)
 
 =  β

0
 + β

1
 log ( FCI

t
  ) +  β

2
 log ( GDI

 t
  ) + β

3
  log  ( SCH

t
 ) +  ε

 t                      
(8a) 

 
log (PGDP

t 
)
 
 =  β

0
 + β

1
 log ( FCI

t
  ) +  β

2
 log ( GDS

 t
  ) + β

3
  log  ( SCH

t
 ) +  ε

 t                      
(8b) 

 

By constructing eight different models, empirically, we tried to evaluate the stability of the 

relationship (positive or negative) between GDP and ODA. Moreover, we also wanted to 

observe the change in magnitude of the coefficient of ODA when we incorporate other 

variables. Although, we will infer from all constructed models, however, our main focus will 

be model 6, as this model is optimal construction of theoretical growth framework.   

 

4.2 Data description and sources 

 
Where PGDP is per capita Gross Domestic Product, ODA is Official Development 

Assistance taken as percentage of GDP. It is official financing administered with the 

promotion of the economic development and welfare of developing countries (OECD). FDI is 

Foreign Direct Investment taken as percentage of GDP. GDI is Gross Domestic Investment 

(currently described as Gross Capital Formation in World Development Indicators) taken as 

percentage of GDP. SCH is number of enrolled students at secondary level including 

secondary vocational education and is proxy for human capital. It is taken as percentage of 

population. ODA
2
 and SCH

2
 are squared terms of ratios of ODA to GDP and SCH to 

population respectively. To avoid perfect multicollinearity when using squared terms in the 

model we constructed ODA
2
 and SCH

2
 as follows. Each observation of ODA and SCH is 

subtracted from their mean, then squared and taken as percentage of GDP and population 

respectively. FCI is foreign capital inflow constructed by addition of the ODA and FDI and 

then taken as percentage of GDP. ODA
 t -1

 is one period lag variable of ODA, taken as 

percentage of GDP and ε is the disturbance term.  
 

The data for GDP was available in real terms for 2000 as a base year. Originally, ODA, FDI, 

GDI and GDS were in nominal terms. We converted nominal data into real using country 

specific, in this case Pakistan GDP deflator taking 2000 as a base year and then taken as 

percentage of GDP for ODA, GDI, FDI, FCI and GDS. We then converted this real data into 

logarithmic form including ODA
2
 and SCH

2
 to use in our models. All data is in US$ dollars 

and on annual basis. 
 

Theoretically, increase in investment i.e. capital stock in economy through GDI, ODA and 

FDI has positive effects on economic growth. Therefore, they are expected to have positive 

coefficient signs. Moreover, FDI does not affect growth positively only through increase in 

investment but also bring new technology and management skills in the economy that has 
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long term effects on growth through improvement in efficiency and productivity. Theory also 

suggests that investment in human capital (SCH) has positive effects on growth, because it 

generates new ideas and significant source of innovation and improvement in technology. 

Intuitively, efficient and effective investment of ODA in physical or human capital 

contributes positively to growth. As a non-linear relation between aid and growth is 

suggested by Hadjimichael et al. that countries may have limited capacity to absorb foreign 

resources (absorptive capacity constraint), thus yield diminishing marginal returns to 

increasing foreign aid [Hansen and Tarp (2000)]. Therefore sign of the squared term of the 

ODA is expected to be negative. Finally, we expect the sign of the squared term of the SCH 

to be negative. The intuition for negative sign of squared term of the SCH, which is proxy for 

human capital, is that marginal increase in human capital should be coupled with marginal 

increase in physical capital and supporting infrastructure simultaneously, to contribute to the 

economic growth and overall productivity. However, it is not always the case where the 

increase in the magnitude of the growth factors is same. We summarize the expected signs of 

the all variables in the table 2. 

 

 

Table # 2: Expected signs for coefficients of Variables 

 

 
Models 

Variables 1 2 3 4 5 6 7 8 

ODA  +   +   +   +   +   +   +   +   +   +   +   +  

ODAt-1    +   +                    

GDI          +     +     +     +    

GDS            +     +     +     +  

SCH          +   +   +   +   +   +   +   +  

FDI        +       +   +   +   +      

FCI       
 

             +   +  

ODA2      -   -   -   -   -   -   -   -      

SCH2                  -   -      

- All data is in log form. 

  

 

All the data except number of enrolled students at secondary level including vocational 

secondary enrolment are gathered from World Development Indicators (WDI) 2011. The data 

for schooling is gathered from Federal Bureau of Statistics of Pakistan (FBS).  

 

Since, the focus of the study is to evaluate the effects of foreign aid on economic growth, so 

the main focus will be the coefficient of ODA. At the end of the 1971 former East Pakistan, 

now Bangladesh separated from West Pakistan, current Pakistan. Therefore, the period of 

analysis is from 1972-2008.  
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4.3 Estimation Methods  

 
In this section, we first describe the methods that we used for estimation and analysis. Then, 

we present and discuss the results. To estimate the parameters we used the Ordinary Least 

Squares (OLS) methodology. The motivation behind using OLS is its statistical properties, as 

described in Gauss-Markov Theorem that the OLS estimator is minimum variance unbiased 

estimator among the family of all linear unbiased estimators [Greene (2002)]. To analyze the 

impact of the ODA on economic growth we will carry out the analysis in following steps. 

 

Steps of the analysis: 

 

First, the assumptions of the OLS regression necessitate that disturbance term has zero mean 

and finite variance and variables should be stationary. Therefore, to check for the stationarity 

we will conduct the unit root test for our time series data. In presence of the non-stationary 

variables there might be what Granger and Newbold (1974) called spurious regression. A 

spurious regression has high R-square, t-statistics that appear to be significant, but the results 

are without any economic meaning [WALTER ENDERS (2009)]. So, using OLS with non 

stationary time series variables will result spurious results. Testing for unit root is also a pre-

requisite to cointegration.  

 

Second, if series turn out to be non-stationary in level data, which is the usual case in time 

series, we can make series stationary by taking their first differences and run the regression 

using differenced data series. However, first difference method throws away the information 

that could be interpreted from economic theory for having any long term relationship among 

the variables. Therefore, it is suggested that first difference method should not be used until 

the residuals are not tested for stationarity. Empirically, it is proved that linear combination of 

non-stationary variables turn out to be stationary due to long term relationship among time 

series variables [WALTER ENDERS (2009)]. Therefore, to test the hypothesis that there 

exists long term relationship or equilibrium among the variables we conduct the cointegration 

tests for our models.  

 

Third, given the significant results from cointegration of having long run equilibrium, we run 

models using OLS method to estimate the coefficients of the variables. Cointegration only 

provides the qualitative evidence, whereas the estimation of the parameters would provide 

quantitative evidence.  

 

Finally, we analyse and interpret the estimated results. 

 

4.4 Unit Root Tests 
 

To identify that series are stationary or non-stationary we start our analysis with the unit root 

test for each time series variable, which is also a pre-requisite to cointegration.  As we said 

above that the assumptions of the OLS regression necessitate that variables should be 

stationary. In presence of the non-stationary variables there might be spurious regression.  

 

There are significant differences between stationary and non-stationary time series. A 

stationary series exhibits mean reversion in that it fluctuates around a constant long run mean 

and has finite variance that is time invariant. Contrary, a non stationary series has necessarily 

permanent components. There is no long run mean to which the series returns and mean or 

variance is time dependant [WALTER ENDERS (2009)].  
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Usually, the time series are modelled as random walk process, where dependence between 

consecutive observation are expressed as follows, 

 

Yt = θ  +  λ Yt-1 + µt 

 
Where Yt is the current value of time series variable, which is linearly dependent upon some 

constant term θ, its immediate previous value Yt-1 and white noise stochastic term µt. Above 

equation is called the first-order autoregressive process. To test whether first-order 

autoregressive process does contain a unit root, we run the regression and test the hypothesis 

that is λ = 1 or not, whereby λ = 1 corresponds to unit root. However, practically, following 

differenced equation is tested for unit root [Marno Verbeek (2008)].
2
  

 
∆Yt = θ  +  (λ – 1) Yt-1 + µt 

 

∆Yt = θ  +  Γ Yt-1 + µt 

 
Where Γ = (λ-1) and Γ = 0 corresponds to unit root. The null and the alternative hypotheses 

may be written as,  

 

H0:  Γ  =  0 (Series has Unit Root) 

 

H1:  Γ <  0  (We reject the null hypothesis) 

 

Using Augmented Dickey-Fuller test statistic each variable is tested in their level and first 

difference data for stationarity to avoid any spurious regression and for identification of the 

order of integration of time series for the cointegration analysis. Table 6 presents the results 

for the unit root using Augmented Dickey-Fuller test statistic. Except for the SCH the 

coefficients of the all one period lagged variables are negative. Except for the ODA and FCI 

all series have unit root in level data (see table # 8). However, in case of ODA we reject the 

null hypothesis of having unit root at significance level of 1% and 5% for FCI in level data. 

All the series are stationary in their first differences, thus by rejecting null hypothesis of 

having unit root at significance level of 1%. Except for ODA and FCI all other time series are 

integration of order one I (1). ODA and FCI are integration of order zero I (0). 

 

4.5 Cointegration Tests 
 

Having found that all variables are not stationary in their level data except ODA and FCI we 

run the cointegration test to test the hypothesis that linear combination of variables in our 

constructed models is stationary. Empirically, we try to conclude that there exists long run 

relationship among non-stationary variables. Cointegration refers to that there exists long run 

equilibrium or relation among the non-stationary variables and they cannot move 

independently of each other. It is quite possible that a linear combination of non-stationary 

variables Yt - βXt is stationary (integration of order zero), although Yt and Xt are both non-

stationary (integration of order one); such variables are said to be cointegrated and they share 

a common trend [Marno Verbeek (2008)].  

                                                           
2 The differenced equation is obtained by subtracting current observation from immediate previous observation. (Yt  -  Yt-1 ) 

= ∆ Yt   
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To test that whether there exist long run relation among the variables in the model we 

constructed, we use the Johansen Cointegration Test. Using Vector Auto Regression (VAR) 

methodology it allows one to test for the co-integrating relations. It uses two types of 

statistics to determine the cointegration relations through rank in model, which are computed 

from “trace and max-Eigen value” tests in testing the null of “no conintegration” [WALTER 

ENDERS (2009)]. While conducting Johansen test one has to decide the intercept, trend 

specification and number of lags. Using EViews 7 software package we tried different 

specifications with the least possible number of lags, as it does not suggest any systematic 

approach. Hence, we started our tests with one lag and tried it under different specifications. 

In most cases, we found consistent results with one lag. We found specification two to be 

consistent which assume that level data have no deterministic trends and co-integrating 

equations have intercepts. The results are reported in tables 9 and 10, describing the number 

of lags and rank of the cointegration in respective models. 

For example, to test the existence of cointegration and determine its rank in model (1) which 

includes only log (PGDP) and log (ODA to GDP ratio) series, we follow two steps: 

 

Step 1: 

 

H0: r = 0 (no Cointegration); H1: r ≤ 1 (at most one Cointegration relation) 

In table 9, the reported trace test for model (1) is 28.19. It is significant at 5% level; therefore, 

we reject the null hypothesis and accept the alternative hypothesis. According to max-eigen 

statistics in table 10 again we reject the null hypothesis and accept alternative. Conclusively, 

both statistics confirm the existence of at most one Cointegration relation. 

 

Step 2: 

  

H0: r ≤ 1 (at most one cointegration relation); H1: r ≤ 2 (at most two cointegration relations) 

In table 9, the reported trace test for model (1) is 11.48. It is significant at 5% level. Therefore, 

we reject the null hypothesis and accept the alternative hypothesis. According to max-eigen 

statistics in table 10 again we reject the null hypothesis and accept alternative. Conclusively, 

both statistics confirm the existence of at most two cointegration relations. 

 

In a similar fashion we repeated above steps for the other models and found the cointegration 

relations, thus minimized the risk of spurious regression. 

 

4.6 Results 
 

After qualitative analysis i.e. unit root and cointegration and obtaining significant evidence 

for long run equilibrium among the variables in models, we run regressions for quantitative 

analysis using OLS and presented the estimated results in table 3 and 4. Before discussing 

each model in detail, it is necessary to discuss the problem of multicollinearity. 

Multicollinearity implies that explanatory variables are correlated with each other. Moreover, 

high correlation among explanatory variables may lead estimates to become very sensitive to 

changes in model specification, high standard errors and unexpected sign or magnitude of 

coefficients. Due to high standard errors t-statistic will decrease (perhaps become 

insignificant) [Marno Verbeek (2008)]. By looking at correlation matrix (table# 6), we 

observe high correlation among GDI, GDS, FDI and SCH, an indication of multicollinearity. 

Therefore, allowance should be made when interpreting the individual coefficients. 
Moreover, as we took the variables as percentages e.g. ODA, GDI, GDS and FDI as % of 

GDP and SCH as % of population, however, we described them as ODA, GDI, FDI, GDS 
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and SCH. Therefore, the interpretation of the coefficients should be considered for the ratios 

and not for the absolute data. Now we will discuss each model. 

 

 In model 1 the estimated coefficient of ODA is positive as expected. Though the 

goodness of fit is not that much high, 0.12 only, but the coefficient is significant at 

5% level. As the all variables used in the regressions are in log form, therefore the 

interpretation for the estimated coefficient will be that 1% increase of ODA will 

increase the per capita GDP by 0.31%.  

 

 In model 2 we tried to capture the dynamic effect of ODA by incorporating one 

period lag variable. Again estimated coefficient of ODA is positive, but not 

significant. However, one period lag variable of ODA is not only positive, but 

significant at 5% level. Adjusted R square is increased to 0.21. Another thing to note 

is that coefficient of ODA is decreased from 0.31 to 0.20 and now coefficient of one 

period lag variable of ODA contributes more to the per capita GDP. Its coefficient is 

0.28, which means that 1% increase in ODA last year increases 0.28% increase in per 

capita GDP in current year. This result is consistent as expected that capital 

investment takes some time to affect the economic growth. 

 In model 3, we incorporated the squared term of ODA to capture non-linear relation 

between ODA and PGDP. It is argued that countries may have limited capacity to 

absorb foreign resources (absorptive capacity constraint), thus yield diminishing 

marginal returns to increasing foreign aid [Hansen and Tarp (2000)]. Both coefficients 

of ODA and one period lag variable of ODA have positive signs as expected. 

Moreover, as expected the coefficient of squared term of ODA is negative, therefore, 

we support the view of decreasing marginal returns to ODA for increase in aid here in 

this model. Further this result is also supported with the negative correlation of 0.20 

between PGDP and squared term of ODA (See Table 6). All other variables are also 

significant and adjusted R square is 0.25. 

 In model 4 we tried to estimate the relationship between ODA and PGDP along with 

FDI. The estimated coefficients have expected signs, however, only FDI coefficient is 

significant. Moreover, the coefficient of ODA is decreased now in the presence of 

FDI. In earlier models it was ranging between (0.31)–(0.20), but, when we 

incorporated the FDI, it decreased to the (0.10). On the other hand the estimated 

coefficient of the FDI is 0.21 and significant at 1% level. Thus, holding other 

variables constant an increase by 1% in FDI increases PGDP by 0.21%. The decrease 

in estimated coefficient of ODA should not be surprising here in presence of FDI. 

Usually, ODA is administered through government and its agencies and donor 

agencies have no any direct stake in project. The governments in developing countries 

like Pakistan have some common characteristics e.g. weak institutions, lack of 

transparency and good governance, corruption and red-tapism, which all lead to the 

increased cost to implement developmental project, decreasing returns to the growth 

and turn out to be inefficient. On the contrary, FDI is net inflows of investment to 

acquire a lasting interest in or management control over an enterprise operating in an 

economy [WDI (2011)].
 
The goodness of fit measured by adjusted R square is 0.80. 

Further, this is also supported by the correlation coefficient. The correlation between 

PGDP and FDI is 0.90, as compare to 0.35 with ODA. (See Table 6).  

 In model 5a, GDI and SCH were incorporated as a proxy for physical and human 

capital following the growth literature [Barro (1991)]. The coefficients have expected 

signs except squared term of ODA, which is positive as against the expectation of 

being negative. The coefficients of ODA and squared term of ODA are not significant 
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at all. The estimated coefficients of GDI and SCH are significant at 1%. Other 

variables remain fixed an increase by 1% in SCH increases the PGDP by 0.11 %, 

while an increase by 1% in GDI increase PGDP by 0.49%. However, in model 5b, 

when we used GDS instead of GDI, all estimated coefficients have expected signs and 

are significant except GDS. The reason behind this change in results is the lower GDS 

than GDI. The average annual GDI was 18.19% as compare to 12.05% for GDS 

during the period from 1972-2008 (See table 7). Due to this net difference of 6.14%, 

which means lower investment in overall economy, squared term of ODA turned to be 

negative and significant now showing decreasing marginal return to ODA for increase 

in aid. In other words, increased inflow of aid will exhibit decreasing returns when 

other growth variables will not increase with the increase in aid in overall economy.  

 In model 6a, we extended the model 5a by incorporating the FDI variable. We 

observe the same trend as in 5a. All the coefficients have expected signs except FDI 

and squared term of ODA. The coefficients of ODA, FDI and squared term of ODA 

are not significant at all. Again, in model 6b, when we use GDS instead of GDI, the 

results are significant and coefficients have their expected signs. The reason is the 

same i.e. lower investment difference, as for model 5b.  

 In model 7a, we tried to conclude about the marginal return to increasing human 

capital by adding squared term of SCH in the model. The estimated coefficient of 

squared term of SCH is negative as expected, but it is not significant. All other 

coefficients have their expected signs except FDI and squared term of ODA. 

Coefficient of ODA is not significant. Both coefficients of SCH and GDI are 

significant and have positive signs. The intuition for negative sign of squared term of 

SCH, proxy for human capital, is that marginal increase in human capital should be 

coupled with marginal increase in physical capital and supporting infrastructure 

simultaneously, to contribute to the economic growth and overall productivity. 

However, it is not always the case where the increase in the magnitude of the all 

growth factors is same. In model 7b, when we used GDS instead of GDI, we observe 

the same trend in estimated results as we observed in model 5b and 6b. 

 Finally, in model 8a, we constructed foreign capital inflow (FCI) by adding ODA and 

FDI and then dividing by GDP, to estimate the combined effect of both foreign 

inflows. All variables except FCI are significant at 1% level and sign of the 

coefficients is positive as expected. The sign for the FCI turned out to be negative but 

the coefficient is not significant. We observe the same trend in estimation when we 

use GDS ratio instead GDI, as we observed in model 5b, 6b and 7b.                        

 

4.6 Graphical Analysis 
 

 Although in figure # 1 both graphs of GDP growth rate and PGDP growth rate looks 

same but the annual average is different. The annual average GDP growth rate was 

5.07% as compare to annual average PGDP growth of 2.34% during the period from 

1972 to 2008. (see table # 7 ) 

 In figure # 2 graph of the net ODA shows increasing trend, however, per capita ODA 

shows the declining trend during the period 1972-2008. Moreover in figure #3 we also 

observe the declining trend in ODA as a percentage of GDP, GDI, GDS and exports. 

The average annual growth rate of net ODA is 8.40% and 5.54% for per capita ODA 

during the period 1972-2008. (see table # 7 ) 

 The annual average GDI (% of GDP) remained 18.19% during the period under 

observation 1972-2008. Annual average growth rate of GDI was 4.73% and per capita 
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GDI growth rate 2.01% during the period 1972-2008. (see table # 7 ) Despite ups and 

downs in GDI graph (% of GDP) , we observe increasing trend in figure # 4 

 In figure # 7 the relationship between PGDP and ODA is graphed in scatter plot. It 

shows the positive association as we also obtained in our regressions. Similarly, 

positive association could also be observed between PGDP and SCH (human Capital), 

PGDP and GDI, SCH and GDS. We also observe the negative association between 

PGDP and population growth rate in figure # 7, which supports the growth theory 

assumption. 
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5. Conclusion 
 

Using Neo-Classical growth theory as evaluation framework and broader concept of the 

capital which does not only includes physical but human capital also for empirical model, in 

this study we tried to study the relationship between foreign aid and economic growth. 

Where, foreign aid is measured as Official Development Assistance (ODA) and per capita 

GDP as economic growth for Pakistan from 1972 to 2008. This study differs in two aspects 

from earlier studies in the context of Pakistan. First, we did not only include variables for 

physical capital but also incorporated human capital variable (SCH), which is proxied by 

number of enrolled students at secondary level, in our models. Second, by including squared 

terms ODA and SCH we investigated empirically, about the diminishing marginal returns to 

increase in ODA and SCH, which were not evaluated in earlier studies. We constructed 

twelve different models not only to conclude about this relationship but contribution of 

domestic capital i.e. Gross Domestic Investment (GDI), and foreign direct investment (FDI). 

We also used Gross Domestic Savings (GDS) instead of GDI as suggested by some growth 

literature. Unit root and cointegration techniques were applied to test the long term 

relationship among the variables and then long run elasticities were estimated.   

 

Across the eight the models we found the estimated coefficient of the ODA positive as 

expected. In model 1, 3, 5b and 6b, we also found it significant (see table # 3 and 4). The 

positive association between PGDP and ODA, which is measured by correlation (0.35) also 

supports this result (see table # 6). Empirically, these models support the view that foreign 

aid have positive impacts over economic growth [Morrissey (2001), Chenery and Strout 

(1966), Fayissa and El-Kaissy (1999), Easterlay (2003)]. In Model 2 and 3 we tried to 

estimate the dynamic effects of ODA over economic growth (PGDP) by adding one period 

lag variable of ODA. We found positive relationship between PGDP and one period lag 

variable of ODA and significant coefficient. Moreover, we found higher coefficient of the lag 

variable (0.28) than current ODA coefficient (0.20) in model 2, which is quite intuitive. 

Usually, capital investment takes some time to contribute to the economy e.g. building of the 

water reservoir, basic infrastructure like roads, schools and other basic facilities, which take 

time to contribute to economic growth. 

 

As expected, we found estimated coefficient of squared term of ODA to be negative in 

models 3, 4, 5b, 6b and 7b. Out of 8 models it is significant in just only two models. In other 

models its coefficient is positive and insignificant. Therefore, empirically, suggestive 

conclusion is that we don’t support the view of decreasing marginal returns to ODA for 

increase in aid in the case of Pakistan for the period under review [Hansen and Tarp (2000)].  

In model 4 we also found that FDI has higher contribution to the PGDP as compare to ODA. 

This observation is also supported by the coefficient correlation between ODA and PGDP, 

and FDI and PGDP. The correlation between ODA and PGDP is 0.35 and between FDI and 

GDP is 0.90.  

 

 

We found positive and significant coefficient for human capital variable (SCH) in all eight 

models. Moreover, we tried to conclude about the marginal return to human capital (SCH) for 

increase in human capital by adding squared term of SCH in the model 7a and 7b. We found 

negative relationship between squared term of SCH and PGDP and significant coefficient in 

model 7b. The intuition of negative relationship is that the marginal increase in human capital 
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should be coupled with marginal increase in physical capital and other growth variables 

simultaneously, to contribute to the economic growth and overall productivity. However, it is 

not always the case where the increase in the magnitude of the growth factors is same.    
 

Although, the net amount of the ODA did not fluctuate much over the period of 1972-2008 in 

absolute terms and exhibited mean reversion property, however, we observed the declining 

trend in per capita ODA (see Figure 2). Moreover, as depicted in the figure 2 there is overall 

declining trend in ODA as a percentage of GDP. Further, the annual average ODA to GDP 

during the period under analysis is 2.76% only (see table # 7). In case of Pakistan these 

observations suggest that real growth in GDP was not much dependant on ODA. Moreover, 

ODA as foreign capital inflow if assumed as a addition to domestic investment will 

contribute to the economic growth, no matter how small, when invested to increase physical 

or human capital in efficient and productive way. However, “foreign aid seems to be an 

unimportant factor for economic growth in long run because of its inefficient utilization in 

developing countries, poor financial services along with infrastructure, the problem of bad 

governance and fiscal policy.” [Nazima and Mehboob (2011)]. 

 

In this macroeconomic study, empirically we are inclined to the conclusion that in case of 

Pakistan there is positive relationship between ODA and per capita GDP. However, for 

conclusive evidence coupled with macro study, research should be done at micro level, along 

with the terms and structure of foreign aid and from productivity of investment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



28 
 

Table # 3: OLS Regression results3
 

 

 

 
Models 

Variables 1 2 3 4 

Constant 6.69  7.05  7.66  7.63  

  (25.36) (23.74) (17.13) (33.89) 

ODA 0.31  0.20  0.27  0.10  

  **(2.39) (1.50) **(2.03) (1.55) 

ODA t-1   0.28  0.23    

    **(2.22) ***(1.81)   

ODA2     -0.04  -0.02  

      ***(-1.78) (-1.38) 

FDI       0.21  

        *(10.38) 

Adj R2 

                

0.12  

                

0.21  

                

0.25  

                

0.80  

F-Statistic 

                

5.74  

                

5.67  

                

5.07  

              

49.15  

# of Obs 37 37 37 36 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

                                                           
3
-Values without parentheses are estimated coefficients. 

-Values in Parentheses are obtained t-Statistics. 

- * significant at 1% significance level. 

-** significant at 5% significance level. 

 - ***significant at 10% significance level. 

 -All data is in log form. 
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Table # 4: OLS Regression results4 

 

 

 

Models 

Variables 5 6   7 8 

  a b a b a b a b 

Constant 6.57 9.89 6.54 8.83 6.65 9.18 6.53 9.25 

  (30.56) (28.05) (28.86) (21.91) (26.45) (20.97) (34.27) (23.10) 

ODA 0.02 0.12 0.02 0.08 0.02 0.06     

  (1.25) **(2.30) (1.23) ***(1.75) (0.99) (1.28)     

ODA2 0.00 -0.02 0.00 -0.01 0.00 -0.01     

  (0.64) ***(-1.83) (0.66) (-1.60) (0.63) (-1.50)     

GDI 0.49   0.50   0.48   0.49   

  *(17.52)   *(14.12)   *(12.83)   *(17.92)   

SCH 0.11 0.69 0.11 0.36 0.13 0.45 0.11 0.73 

  *(2.75) *(6.72) **(2.56) *(2.98) **(2.73) *(3.52) *(2.82) *(6.93) 

GDS   0.06   0.12   0.07   0.05 

    (0.72)   ***(1.70)   (0.87)   (0.54) 

FDI     -0.004 0.09 -0.002 0.08     

      (-0.35) *(3.41) (-0.19) *(3.33)     

FCI             -0.01 -0.09 

              (-0.68) 
  ***(-  

1.74) 

SCH2         -0.003 -0.02     

          (-0.95) ***(-1.74)     

Adj R2 

            

0.9880  

            

0.8752  

            

0.9867  

            

0.9075  

            

0.9867  

            

0.9134  

            

0.9874  

       

0.8662  

F-Statistic 

            

744.00  

              

64.14  

              

77.98  

              

69.69  

            

433.96  

              

62.56  

            

943.03  

         

78.69  

# of Obs 37 37 36 36 36 36 37 37 

 

 

 

 

 

 

 

 

 

 

 
                                                           
4
-Values without parentheses are estimated coefficients. 

-Values in Parentheses are obtained t-Statistics. 

- * significant at 1% significance level. 

-** significant at 5% significance level. 

 - ***significant at 10% significance level. 

 -All data is in log form. 
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Table # 5: Descriptive Statistics 

 

  PGDP ODA ODA
2
 GDI GDS FDI FCI SCH SCH

2
 

  Mean  6.07  -2.04  13.94  0.07  -2.19  -5.31  -3.39  -4.67  7.52  

  Median  6.14  -2.10  14.36  0.19  -2.17  -5.25  -3.37  -4.66  7.87  

 Maximum  6.48  -1.34  16.68  0.92  -1.57  -3.24  -2.57  -4.10  9.74  

  Minimum  5.60  -2.71  9.69  -0.80  -3.06  -7.69  -4.30  -5.09  2.42  

  Std. Dev.  0.27  0.33  1.83  0.48  0.40  1.06  0.34  0.31  1.64  

  Skewness  -0.35  0.21  -0.65  -0.39  -0.41  -0.13  -0.09  0.17  -1.70  

  Kurtosis  1.84  2.31  2.68  2.10  1.97  2.83  3.35  1.58  5.84  

# of Obs          37  

          

37  

           

37            37  

           

37  

          

36  

          

37  

          

37  

          

37  
-All data is log form. 

 

Table # 6: Correlation Matrix 

 

  PGDP ODA ODA
2
 GDI GDS FDI FCI SCH SCH

2 

PGDP 1.00  0.35  -0.20  0.99  0.85  0.90  -0.37  0.93  -0.04  

ODA 0.35  1.00  0.27  0.33  0.30  0.30  0.51  0.27  -0.25  

ODA
2
 -0.20  0.27  1.00  -0.24  -0.13  -0.15  0.36  -0.15  -0.03  

GDI 0.99  0.33  -0.24  1.00  0.83  0.90  -0.37  0.92  -0.04  

GDS 0.85  0.30  -0.13  0.83  1.00  0.73  -0.35  0.87  -0.10  

FDI 0.90  0.30  -0.15  0.90  0.73  1.00  -0.17  0.86  0.06  

FCI -0.37  0.51  0.36  -0.37  -0.35  -0.17  1.00  -0.28  0.12  

SCH 0.93  0.27  -0.15  0.92  0.87  0.86  -0.28  1.00  0.12  

SCH
2
 -0.04  -0.25  -0.03  -0.04  -0.10  0.06  0.12  0.12  1.00  

 

 

Table # 7: Annual Averages and growth rates 

 

 

 

 

 

Total      

(million 

US$) 

Avg. 

Annual % 

Growth  

Annual 

Avg. Per 

capita 

(US$) 

Annual 

Per 

Capita 

% 

Growth  

Annual 

Avg. (% 

of GDP ) 

Annual 

Avg (% 

GDI ) 

Annual 

Avg (% 

GDS) 

Annual 

Avg (% 

EXP) 

Real GDP                

(1972-  2008) 

        

1,956,798  

               

5.07  

                

448  

             

2.34  
- - - - 

Real ODA         

(1972-2008) 

             

43,632  

               

8.40  

             

11.09  

             

5.54  

               

2.76  

            

13.50  

            

30.30  

            

21.83  

Real GDI               

(1972-2008) 

           

380,192  

               

4.73  

             

88.75  

             

2.01  

             

18.19  
- - - 

Real GDS                

(1972-2008) 

           

270,968  

               

9.79  

             

58.09  

             

6.91  

             

12.05  
- - - 

Real FDI                   

(1972-2008) 

             

23,094  

             

81.31  

               

4.40  

           

71.11  

               

0.80  
- - - 
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Figure # 15
 

 
 

 

                        

 

 

 

 

 

 

 

 

 
                                                           
5
 GDPGR= GDP Growth Rate 

PGDPGR= Per capita GDP Growth Rate 
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Figure # 2
6
 

 

 

 

 

 

 

 

 

 

 

 

                                                           
6
 ODA= Official Development Assistance 

PODA= Per capita ODA 

ODAGR= ODA Growth rate 

PODAGR= Per capita ODA Growth Rate 
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Figure # 3
7
 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
7
 ODAGDP= ODA as a % of GDP 

ODAGDI= ODA as a % of GDI 

ODAGDS= ODA as a % of GDS 

ODAEXP= ODA as a % of Export 
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Figure # 4
8
 

 

 

 

 

 

 

 

 

                                                           
8
 GDI= Gross Domestic Investment, PGDI= Per capita GDI,  

GDIGR= GDI Growth Rate, PGDIGR= Per capita GDI Growth Rate 

GDIGDP= GDI as a % of GDP 

0

4,000

8,000

12,000

16,000

20,000

24,000

1975 1980 1985 1990 1995 2000 2005

GDI

40

60

80

100

120

140

1975 1980 1985 1990 1995 2000 2005

PGDI

-10

-5

0

5

10

15

20

1975 1980 1985 1990 1995 2000 2005

GDIGR

-15

-10

-5

0

5

10

15

20

1975 1980 1985 1990 1995 2000 2005

PGDIGR

12

14

16

18

20

22

24

1975 1980 1985 1990 1995 2000 2005

GDIGDP



35 
 

Figure # 5
9
 

 

 

 

  

                                                           
9
 FDI= Foreign Direct Investment, PFDI= Per capita FDI,  

FDIGR= FDI Growth Rate, PFDIGR= Per capita FDI Growth Rate 

FDIGDP= FDI as a % of GDP 
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Figure # 6
10

 

 

 

 

 

 

  

                                                           
10

 SCHPOP= Number of enrolled students at secondary level as a % of total population 

POPGR= Population Growth Rate 

EXPGDP= Exports as a % of GDP 

LE= Life Expectancy 

0.6

0.8

1.0

1.2

1.4

1.6

1.8

1975 1980 1985 1990 1995 2000 2005

SCHPOP

2.0

2.2

2.4

2.6

2.8

3.0

3.2

1975 1980 1985 1990 1995 2000 2005

POPGR

8

10

12

14

16

18

1975 1980 1985 1990 1995 2000 2005

EXPGDP

54

56

58

60

62

64

66

68

1975 1980 1985 1990 1995 2000 2005

LE



37 
 

Figure # 7 
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Figure # 8 
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Table # 8: Unit root Test results  

 

 

 

  Unit Root Test 

Variables Level 
First 

Difference 

Integration 

order 

PGDP 
-0.0143  -0.7712  

1 
(-1.1498) (-4.4117) 

ODA 
-0.6954  -1.7699  

0 
(-4.5504) (-6.3240) 

ODA t-1 
-0.6074  -1.7392  

0 
(-3.8947) (-6.3525) 

ODA
2
 

-1.9690  -3.5289  
0 

(-4.5633) (-7.3966) 

FDI 
-0.1719  -1.2515  

1 
(-1.9617) (-8.2366) 

GDI  
-0.0091  -0.9896  

1 
(-0.4324) (-5.6797) 

GDS 
-0.1288  -1.0788  

1 
(-1.3590) (-6.0862) 

SCH 
0.0086  -0.7103  

1 
-0.2776  (-4.3042) 

FCI 
-0.4197  -1.6405  

0 
(-2.9752) (-6.2333) 

SCH
2
 

-0.1472  -0.6326  
1 

(-2.3084) (-3.8588) 

 

-Values without parentheses are coefficients for the one period lag variable. 

-Values in parentheses are Augmented Dickey-Fuller test Statistics. 

- Bold numbers denote that they are significant at 1% level, except FCI which is significant at 5% 

level. 

-In choosing lag length, automatic lag length selection (Schwarz) is used. 

-All data is in log form. 
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Table # 9: Conitegration Test results- Trace Statistics 
 

 

 

 

  Trace  Statistics 

 

  

Model and Variables  tr 

(r=0) tr (r ≤ 1) tr (r ≤ 2) tr (r ≤ 3) tr (r ≤ 4) tr (r ≤ 5) tr (r ≤ 6) 
Rank  Lag 

PGDP, ODA 
28.19 11.48           2 1 

(0.00) (0.01)               

PGDP, ODA, FDI, 

ODA
2
 

66.01 37.76 19.39 7.95       2 1 

(0.00) (0.02) (0.06) (0.08)           

PGDP, ODA, GDI, 

SCH, ODA
2
 

131.53 69.94 42.62 17.88 6.89     3 1 

(0.00) (0.00) (0.00) (0.10) (0.13)         

PGDP, ODA, GDS, 

SCH, ODA
2
 

123.20 72.36 40.25 17.88 5.75     3 1 

(0.00) (0.00) (0.01) (0.10) (0.21)         

PGDP, ODA, GDI, 

SCH, FDI, ODA
2
 

172.31 89.44 60.27 38.31 21.14 6.70   5 1 

(0.00) (0.00) (0.01) (0.02) (0.03) (0.14)       

PGDP, ODA, GDS, 

SCH, FDI, ODA
2
 

146.23 93.97 62.02 34.51 16.60 7.99   3 1 

(0.00) (0.00) (0.00) (0.05) (0.14) (0.08)       

PGDP, ODA, GDI, 

SCH, FDI, ODA
2
, SCH

2  
 

228.98 133.45 78.44 53.75 32.12 16.40 7.00 3 1 

(0.00) (0.00) (0.03) (0.05) (0.10) (0.15) (0.12)     

PGDP, ODA, GDS, 

SCH, FDI, ODA
2
, SCH

2  
 

208.65 144.17 94.78 48.73 28.75 14.75 6.13 3 1 

(0.00) (0.00) (0.00) (0.13) (0.20) (0.24) (0.18)     

PGDP, FCI, GDI, SCH, 
71.87 41.74 18.32 5.73       2 1 

(0.00) (0.00) (0.09) (0.21)           

PGDP, FCI, GDS, SCH, 
75.83 36.95 17.12 6.48       2 1 

(0.00) (0.03) (0.12) (0.15)           

 

 

 

-Values without parentheses are Trace Statistics.  

-Values in parentheses are Mackinnon-Haug-Michelis  (1999)  p-values 

- Bold numbers denote that they are significant at 5% level. 

-Rank column shows the rank of cointegration and lag column denotes the number of lags 

used in the test. 

-The following null hypotheses are tested in turn: H0: r = 0, H0: r ≤ 1, H0: r ≤ 2, H0: r ≤ 3, H0: 

r ≤ 4, H0: r ≤ 5, H0: r ≤ 6, H0: r ≤ 7. 
-All data is in log form. 
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Table # 10: Conitegration Test results- Eigen Values 
 

 

 

 

-Values without parentheses are Maximum Eigen Statistics.  

-Values in parentheses are Mackinnon-Haug-Michelis  (1999)  p-values 

- Bold numbers denote that they are significant at 5% level. 

-Rank column shows the rank of cointegration and lag column denotes the number of lags 

used in the test. 

-The following null hypotheses are tested in turn: H0: r = 0, H0: r ≤ 1, H0: r ≤ 2, H0: r ≤ 3, H0: 

r ≤ 4, H0: r ≤ 5, H0: r ≤ 6, H0: r ≤ 7. 
-All data is in log form. 

 

 

 

 

 

 

 

 

 

  Max Eigen value 

 

  

Model and Variables  
λ (r=0) λ (r ≤ 1) λ (r ≤ 2) λ (r ≤ 3) λ (r ≤ 4) λ (r ≤ 5) λ (r ≤ 6) 

Rank  Lag 

PGDP, ODA 
16.71 11.48           2 1 

(0.03) (0.01)               

PGDP, ODA, FDI, 

ODA
2
 

53.63 19.76 11.82 11.11       2 3 

(0.00) (0.10) (0.19) (0.02)           

PGDP, ODA, GDI, 

SCH, ODA
2
 

61.58 27.32 24.74 11.00 6.89     2 1 

(0.00) (0.07) (0.02) (0.25) (0.13)         

PGDP, ODA, GDS, 

SCH, ODA
2
 

50.83 32.11 22.37 12.13 5.75     3 1 

(0.00) (0.01) (0.04) (0.17) (0.21)         

PGDP, ODA, GDI, 

SCH, FDI, ODA
2
 

63.32 48.55 31.44 22.98 12.74 7.46   4 2 

(0.00) (0.00) (0.02) (0.04) (0.14) (0.10)       

PGDP, ODA, GDS, 

SCH, FDI, ODA
2
 

55.29 40.57 29.85 18.81 9.49 8.74   3 2 

(0.00) (0.00) (0.03) (0.14) (0.38) (0.06)       

PGDP, ODA, GDI, 

SCH, FDI, ODA
2
, 

SCH
2  

 

95.53 55.01 24.69 21.64 15.71 9.40 7.00 2 1 

(0.00) (0.00) (0.47) (0.29) (0.31) (0.39) (0.12)     

PGDP, ODA, GDS, 

SCH, FDI, ODA
2
, 

SCH
2  

 

64.48 49.39 46.05 19.98 13.99 8.63 6.13 3 1 

(0.00) (0.00) (0.00) (0.41) (0.46) (0.47) (0.18)     

PGDP, FCI, GDI, 

SCH, 

30.14 23.41 12.59 5.73       2 1 

(0.03) (0.03) (0.15) (0.21)           

PGDP, FCI, GDS, 

SCH, 

38.87 19.83 10.65 6.48       2 1 

(0.00) (0.10) (0.27) (0.15)           
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Appendix A 

Harrod-Domar Model 

 

Given two sector economy (households and firms) we can write simple national income 

equation as follows,  

Yt  =  Ct  +  St                                     (1) 

Where Yt  = GDP, Ct = consumption and St = Saving. It is assumed that all savings are 

invested St = It. For an economy to grow net additions into capital stock is required through 

investment. The net addition into capital stock (K) over time is given by following equation, 

Kt+1  =  It  +  (1-δ)Kt                                     (2) 

Where δ is the rate of the depreciation of the capital stock. The capital output ratio (K/Y = v) 

is assumed to be fixed. Given that saving is some proportion of the GDP (St = sYt) and (K = 

vY), we can write the equation (2) as follows 

vYt+1  =  sYt  +  (1-δ)vYt                                     (3) 

Divide both sides by v and by subtracting Yt form both sides of equation (3), we get 

Yt+1 - Yt  =  (s/v - δ)Yt                                     (4) 

Dividing by Yt  to both sides we arrive at following equation 

[Yt+1 - Yt ]/ Yt    =  (s/v - δ)                                     (5) 

Where [Yt+1 - Yt ]/ Yt  is the GDP growth rate. Let G = [Yt+1 - Yt ]/ Yt  we can rewrite the 

equation (5) as follows,  

G    =  (s/v - δ)                                     (6) 

This equality states that growth is determined by the saving rate (s) and capital to output ratio 

(v). The higher the saving rate and lower the capital to output ratio and depreciation rate, the 

faster will an economy grow. 


