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ABSTRACT 
 

Then main objective of the study was to investigate about the association between human capital and economic growth in 

Pakistan. The study employed co-integration and Granger Causality to determine the relationship and direction of causality 

between social spending (Proxy for human capital) and economic growth. Results indicated that GDP is co integrated with the 

explanatory variables (Public expenditures on education, Public expenditures on health, gross fixed capital formation & debt 

service payment) for specified time period which means that a long term relationship exists between GDP and social spending 

in Pakistan. Therefore, it is strongly recommended to increase the public expenditures on health and education, which will 

raise productivity and contribute towards sustainable economic growth. © 2012 Friends Science Publishers 

 

Key Words: Human capital; Public expenditure; Co-integration; Granger causality; Education; Debt servicing 

 

INTRODUCTION 
 

Human capital refers to education, health, on-job 

training and the skills acquired through interaction of people 

or societies. In more technical term human capital is defined 

as the aggregation of the innate abilities and the knowledge 

and skills that individuals acquire and develop throughout 

their lifetime (Laroche & Merette, 1999). Human capital is 

also taken as an index of human welfare as health and 

education are not only means to accelerate economic growth 

but are also recognized as the principal indicators of 

economic development. The impact of human capital on 

economic growth gained prominence in the literature. It is 

becoming increasingly important to investigate about the 

effect of good public health system and education on the 

economic growth of countries around the globe (Owoeye, 

2002). 

Poor health leads to less labor force participation that 

eventually restricts the pace of economic growth. When 

people are unable to work or drop out of the workforce, 

because of serious health problems or disability, they do not 

generate economic output, pay taxes on earnings, or help 

raise the nation's economic standard of living(Strauss, 

1986). The investments both in human and physical capital 

separately and interactively affect the economic 

performance. Pakistan has consistently neglected its human 

development sector and as a result total factor productivity 

remained very low in Pakistan as opportunity cost of 

educating a child over his work in informal sector at 

negligible wage still matters in most of the rural areas 

(Chaudhry, 2009). 

The indicators of human capital are taken as public 

expenditures on education and health which are much 

broader than conventional literacy rate, average no. of 

schooling years or health facilities provided. The present 

study also covers the interaction of components of growth 

(human & physical capital) in the form of causality between 

gross fixed investment and human capital. 

 

MATERIALS AND METHODS 
 

Model specification: Before model specification it seem to 

be necessary to mention the source of this time series data 

from 1973-2002. The time series data was obtained from a 

statistical review published by the state bank of Pakistan. 

The data for all variables except GDP was available in 

nominal form that was than deflated with GDP deflator to 

convert all the variables in real values.  

In this paper real GDP measured in Pakistani Rupees 

is used as a proxy for economic development. Real GDP 

was calculated with the help of GDP deflator by setting 

2000-2001 as a base year. Real public expenditures on 

education and health were taken as indicators of human 

capital. Debt service payment was included to see how it 

affected the allocation of public expenditures while gross 

fixed investment was a proxy for physical capital as in the 
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endogenous growth models. Data for all the variables was 

used from 1973-2002 and all the variables were transformed 

to logarithmic form. 
 

ln GDP = bo+ b1 lnEDt-1+b2 lnHEt-1+b3 lnDEBTt-1+b4 

lnINVt-1+Ut-1 
 

Where, 

ln= Natural logaritham 

t-1= lag value  

ln GDP = Gross domestic product in million rupees 

lnED = Public expenditures on education in million 

rupees 

lnHE = Public expenditures on health in million 

rupees 

lnDEBT= Debt service payment in million rupees 

lnINV= Gross fixed capital formation in million 

rupees  

bo, b1, b2, b3, b4= Parameters to be estimated for each 

independent variable 

U = time series residuals. 

Unit root test: In order to ensure that selected time series 

are not going to produce spurious results data was checked 

for stationarity using Dickey-Fuller (DF) test, which is most 

commonly used (Dickey & Fuller, 1979) on part of its 

precise estimation. Augmented Dickey Fuller (ADF) test 

(Dickey & Fuller, 1981) is adopted by adding lagged values 

of dependent variable using this general equation for unit 

root test;  
 

             (   )      ∑          

 

   

 

 

Co-integration and granger causality test: Johansen’s full 

information maximum likelihood (FIML) approach is used 

for testing the co-integration (Johansen, 1988).The 

likelihood ratio test constructed for detecting the presence of 

a single co-integrating vector is trace test statistic. The 

equation for this trace test is as follows; 
 

                   ∑   (   )

 

     

 

 

If co-integration is established then error correction 

specification is used to test for Granger causality (Engle & 

Granger, 1987). 
 

RESULTS AND DISCUSSION 
 

Three step procedures were used to determine the 

possible causal relationship between the concerned variables 

and GDP. In the first step, all the data series were tested for 

the presence of possible unit roots and to identify the order 

of integration of the variables. Gross domestic product, 

public expenditures on education, public expenditures on 

health, debt service payment and gross fixed investment 

were tested for the period of 1973-2002. The results of unit 

root tests are presented in following Table I. 

Table I presents the results of the series (in logarithms) 

for unit root using ADF test both with and without linear 

trend. In non-trended model, the absolute values of ADF 

statistic for all the five variables are less than the 95% 

critical value of the test (2.979) and hence the null 

hypothesis that all variables have unit root is firmly 

accepted. Thus, all series are non-stationary in level form. 

Similarly, in the trended model the absolute value of ADF 

statistic for all the variables are below 95% critical value. 

Hence null hypothesis of the presence of unit root is 

accepted. It can be concluded from the results of the ADF 

test that all data series are non-stationary both non-trended 

and tended in level form. Further, we determined the 

stationarity among the variables at the first difference. We 

compared the ADF statistic with the critical value both in 

trended and no-trended model. The absolute value of ADF 

statistic is well above the critical value both in trended and 

non-trended model. So, we reject the null hypothesis of the 

presence of unit root in the data series at their first 

difference. It implies that series become stationary after its 

first difference. 

Johansen’s procedure was used to test the co-

integration between the variables in the model. The first step 

in Johansen’s procedure is the selection of order of Vector 

Auto Regressive (VAR). Adjusted LR-test on the VAR with 

a maximum of four lags was carried out. According to the 

Table II, the adjusted LR-test selects the order one because 

at this order the test value is highly significant. The values 

of both Akaike information criterion (AIC) and Schwars 

criterion (SBC) are maximum at first order and hence, select 

the order of VAR equal to one. Now according to the Table 

II there is one co integrating vector at 95% level because 

first statistical value of LR test is greater than its 95% 

critical value. 

The result of causality between GDP and explanatory 

variables are presented in Table III. During the analysis, lag 

value of 1 was selected. The results clearly indicated public 

expenditures on health granger cause GDP as the test result 

was significant at 6%. It revealed that in Pakistan with high 

economic growth, the allocation to health sector was 

ignored. The results also showed although health 

expenditures did not rose sufficiently during the last 3 

decades yet the health expenditures did contributed towards 

the growth of Pakistan. Davis et al. (2005) concluded that 

loss of output due to ill health is enormous. 

Result provides the evidence of endogenous growth 

theories that health is an important determinant of 

productivity and growth. Similar results were found by 

Abbas and Peck (2007) that returns to health spending in 

Pakistan compare favorably with the industrial investments. 

So, in Pakistan the allocation of public expenditures to 

public health should be raised and monitored for its efficient 

utilization. However, the relationship between public 

expenditures on education and GDP is non-significant. 

Though positive relationship exists between education and 

economic growth however, it can be seen as overall very 
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low allocation to education sector and its inefficiencies 

restricted the possibility of expected relationship between 

education and economic growth. Husain et al. (2003) 

described that Pakistan’s education budget remained 

minimum in comparison with other South Asian countries. 

They also argued that high level of education inequality 

exists in Pakistan. Moreover, Pakistan’s education 

policies concentrated on tertiary education, where 
returns are low as compared to primary and secondary 

education. 

The casual relationship between debt service payment 

and GDP was also found non-significant. These results 

proved that debt service payment had no direct significant 

part in determining the economic growth of Pakistan. This 

non-significance could be as debt servicing is an asset out 

flow restricting the national resource base to contribute 

towards economic growth. The gross fixed investment did 

not granger cause GDP while the effect of GDP on GFI was 

significant at 2%. It implied that with the higher economic 

growth in Pakistan the physical capital grow significantly 

however this proxy for physical capital did not contributed 

to economic growth as the required level of human capital 

was not supported. So, on the basis of these results we can 

say that this mismatch of physical and human capital 

restricted the contribution of physical capital to economic 

growth. The study of Baier et al. (2006) supports this result 

who examined the relative importance of growth of physical 

and human capital. They concluded that total factor 

productivity depends on the interaction of human and 

physical capital and returns from them are as overlapping 

that they cannot be separated. Similarly the results of 

Appleton and Teal (1998) support our study results. 

The Granger causality test among the explanatory 

variables showed that relationship from education to health 

and debt service payment to health were significant at 8% 

and from education to GFI is significant at 3%. It proved 

that education do have significant effect on health status of 

Pakistan, so to improve the health status Pakistan it is 

required to concentrate on its education sector as well. 

Similarly, Siddiqui et al. (1995) reported that favorable 

socioeconomic conditions, particularly changes to GDP and 

education affect resource allocation for improving the health 

status in Pakistan. The assumption that debt service 

payment affects the allocation to social sector was also true 

as the relationship from DSP to health allocation is 

significant. 

Table I: Augmented Dickey-Fuller (ADF) unit root test results 

 
Variables T test value for Trended 

Model 

T-test value for Non-

trended Model 

Variables T test value for 

Trended Model 

T-test value for Non-

trended Model 

LNGDP -2.399 -.614 LND -.429 -2.120 

LNH -1.694 -.646 LNI -2.269 -.837 

LNE -2.682 .747 - - - 
Critical Value -3.594 -2.979 Critical Value -3.594 -2.979 

First Differenced ADF unit root results 

DLNGDP -4.2158 -5.713 DLND -5.758 -4.891 
DLNH -4.941 -5.019 DLNI -4.454 -2.739 

LNE -3.874 -4.713 - - - 

Critical Value -3.602 -2.98 Critical Value -3.602 -2.98 

 

Table II: Co-integration test based on trace of stochastic matrix 

 
List of Variables included in the Co integrated vector LNGDP LNH LNE LND LNI 

Null Alternative Statistics 95% Critical Value 90% Critical Value Adjusted LR Test 

r =  0 r >= 1 83.6540 75.9800 71.8100 138.5656[.000] 

r<= 1 r >= 2 42.4009 53.4800 49.9500 47.9891[.554] 
r <= 2 r >= 3 24.6388 34.8700 31.9300 29.7645[.233] 

r <= 3 r >= 4 13.5320 20.1800 17.8800 ----- 

r <= 4 r = 5 4.1228 9.1600 7.5300 ----- 

 

Table III: Results of the granger causality test carried on selected variables 

 
Causality Lags F-statistics P-value 

LNH→LNGDP 1 0.04261 0.06650 

LNE→LNGDP 1 1.85167 0.18527 

LND→LNGDP 1 0.42556 0.51990 
LNI→LNGDP 1 0.95468 0.33753 

LND→LNH 1 3.36143 0.07821 

LNE→LNI 1 4.76408 0.03828 
LNGDP→LNI 1 6.29131 0.01870 

LNE→LNH 1 3.32576 0.07972 

LND→LNH 1 3.36143 0.07821 
LNE→LNI 1 4.76408 0.03828 
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CONCLUSION 
 

The analytical results of this study evidently proved 

that human capital status in Pakistan remain very low during 

the selected timeframe and the major reason for this poor 

status of human capital in Pakistan was the low public 

investment in social sector. So, to sustain high economic 

growth planned investment in social sector is inevitable. So, 

it is strongly recommended that government investment in 

social sector must be escalated in order to have productive 

human capital stock as it is likely to bring more direct 

benefits to the people. 
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