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Abstract 
The study explores, using bounds test, the short-run and long-run effects of remittances, 
exports and financial development on per worker income using the annual data for the 
period 1980-2009 in Pakistan. The results show exports are significant both in the short-
run and long-run while remittances is positively significant only in the long-run but has a 
lagged negative effect similar to financial development in the short-run. Contrary to some 
recent findings, the results show financial development does not have any significant long-
run effect on per worker income. Therefore, the need to develop exports and remittances 
markets for long-term sustainability of the economy, and finding innovative ways to make 
financial sector more integrated to economic activities are suggested for development 
policy discourse. 
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1. Introduction 
Pakistan, whose key indicators are given in Table 1, has received a large amount of 
remittances inflows, increasing by almost fivefold since 2001. Further, remittances, and 
exports of goods and services have been identified as critical to the economy’s growth 
(World Bank, 2009a, c).  
 
Table 1: Pakistan: Selected key indicators* 
Land Area (Sq.km.’000) 770.9 
Population (million) (2009) 169.7 
Population Growth as percent (2009) 2.1 
Per Capita GDP (US$) Current Prices (2009) 954.5 
Aid Per Capita in US$ (2008) 5.9 
Aid as percentage of GDP (2004-2008) 0.7 
Annual Average Growth Rate in percent (2005-2009) 5.0 
Annual Average Inflation in percent (CPI) (2005-2009)  11.7 
Fiscal Balance of Central Government as percent of GDP (2000) 74.0 
Current Account Balance as percent of GDP (2005-2009) -5.2 
Rural population as percent of total population (2005) 65.1 
* interval periods are averages calculated by the author. 
Source: World Bank (2009b) 
 
There is a substantial body of literature supporting the role of financial development as 
critical contributor to economic growth (King and Levine, 1993; Beck, Levine and Loyaza, 
2000; and Levine, Loayza and Beck, 2000). Similarly, Kar, Peker, and Kaplan (2008) 
using Turkey as case study find trade liberalization, financial development and the 
interaction between the two as positively contributing to economic growth in the long term. 
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Similar conclusions have been made in case of Fiji, Samoa, and Tonga in the Pacific 
region when remittance inflows and exports of goods and services are taken into account 
(Jayaraman, Choong and Kumar, 2010a; 2010b; 2009).  
 
In regards to Pakistan’s financial sector, it has undergone various reforms over the years 
(c.f. Ahmad, Malik and Humayoun, 2010; World Bank, 2009c). Subsequently, various 
researchers have given importance to financial development as contributing to economic 
growth (Anwar, Shabir and Hussain, 2011; Atif et al, 2010; Muhammad and Umer, 2010; 
Lal et al., 2009). However, some of these studies estimate growth equation without regard  
to capital and labour as fundamental contributing factors (Muhammad and Umer, 2010; 
Atif et al, 2010; Anwar, Shabir and Hissain, 2011; Khan, 2008) while others used gross 
fixed capital formation, which is often used as investment, as a proxy for capital stock (Lal 
et al., 2009).  Ahmad and Malik (2009) in a panel study of 35 countries including Pakistan, 
find that financial development has a very small effect on per capita GDP. In another 
study, Jalil and Ma (2008) find that financial development has a significant effect on 
economic growth of Pakistan. However their study show a relatively high capital share 
(0.75) when credits to private sector is used as a proxy for financial development. 
 
This study deploys the Solow-type specification under the Cobb Douglas framework. The 
method of analysis used is the auto regressive distributed lag (ARDL) bounds testing 
procedure where the short-run and long-run effects of exports of goods and services, 
remittances and financial development on per worker income are estimated. Therefore, in 
this specification, capital stock data is built using perpetual inventory method together with 
labour input as fundamental variables and other variables like remittances, exports and 
financial development included as shift variables.   
 
Therefore the study is different in at least two ways. Firstly, the capital stock and labour 
data are presented and secondly, the role of financial development, exports of goods and 
services and remittances on per worker income is explored. The rest of the paper is set 
out as follows. The data profile is given followed by the method and analysis, and finally, 
the results and conclusion with some policy implications are discussed.  
 
2. Data and Method of Analysis 
The perpetual inventory was used to compute capital stock with a 10 percent depreciation 
rate and the initial capital stock was approximated to be 1.2 times the real GDP at 1975 
level. Investment data is proxied by gross fixed capital formation at constant prices. 
Labour data is computed using the employment to population ratio, which is the average 
rate of 1991-2008 (48%).  The data used in the study are from 1980 to 2009 and is 
derived from the World Development Indicators (World Bank, 2009b) (Table 2).  
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Table 2: Pakistan - GDP, Capital, Exports, Remittances and Financial Indicatora 
Year and 
Variables 

Real 
GDP/Labour 

(USD) 

Capital 
Stock/Labour 

(USD) 

Exports of 
goods and 

services (as 
percent of 

GDP) 

Private sector 
credit (as percent 

of GDP) 

Remittances 
(as percent 

of GDP) 

 Y K EXP FIN REM 
1976-1980 615.9 316.8 10.5 23.2 6.5 
1981-1985  744.3 692.8 11.1 25.5 8.5 
1986-1990 889.4 939.3 13.6 26.6 5.8 
1991-1995 1014.8 1117.8 16.7 23.7 3.1 
1996-2000  1083.3 1231.3 15.7 24.5 1.9 
2001-2005 1135.3 1206.0 15.6 25.1 3.9 

2006 1258.5 1187.3 15.2 28.8 4.0 
2007 1307.9 1223.3 14.2 29.6 4.2 
2008 1352.9 1277.6 12.9 30.2 4.3 
2009 1345.4 1335.6 12.8 30.8 5.4 

a. the fiver-year interval figures are as average calculated by the author but annual data is used in the analysis. 
Source: data from World Development Indicators, World Bank (2009b) 

 
It is hypothesised that capital per worker (k), exports of goods and services as a percent 
of GDP (EXP), remittance inflows as a percentage of GDP (REM) and private sector credit 
or financial development (FIN) have a positive effect on growth, y (per worker income)  
 
2.1 Approach Used 
Using the conventional Cobb-Douglas production function, with the Hicks–neutral 
technical progress, the per worker output (yt) is defined as:  
 
 yt = At kt

α ,          0 < α < 1                                      (1) 
 
where A = stock of technology and k = capital per worker, and α is the profit share. The 
Solow model assumes that the evolution of technology is given by 
 

At  = AoegT                  (2) 
 
where A0 is the initial stock of knowledge and T is time. 
 

It is also plausible to assume for our purpose that 
 

At     =f (T, EXPt, REMt, FINt)                (3) 
 
 
The effect of EXP, REM and FIN on total factor productivity (TFP) can be captured with 
EXP, REM and FIN entering as shift variables into the production function: 
 

At = AoegT EXPt
β REMt

λ FINt
δ                (4) 

 

  yt  = (AoegT EXPt
β REMt

λ FINt
δ) kt

α                (5) 
 
The above can be formulated as:  

ΔLyt* = gt + βΔLEXPt +λΔ LREMt+δΔLFINt,                                              (6) 
 

where, L denotes logs of respective variables, and the intercept term gt is the TFP 
referring to other likely factors not included in the analysis. 
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Since the number of observations is small, the bounds testing approach under the ARDL 
procedure developed by Pesaran (Pesaran, Shin and Smith, 2001) is deployed. In bounds 
testing approach, pre-testing of unit roots is not required and it is possible to investigate 
cointegration of the levels of the variables, irrespective of their order.  However, with a 
view to meeting the criticism that it is difficult to accept that variables of different orders 
are cointegrated, the unit root tests are conducted to ensure they are of the same order 
before including them into the analysis. In computing unit root tests to examine the time 
series properties of the variables, the ADF and Phillips-Perron test statistics are used. 
From the test results, all variables are nonstationary in their levels however stationary in 
their first differences (Table 3).  

Table 3:  Results of Unit Root Tests  
ADF  Phillips and Perron Variable 

Level First Difference Level First Difference 

Ly -2.0958 -4.3667*** -1.4804 -4.4145*** 
Lk 1.0861 -1.9702**   3.6888      -1.7760* 
LEXP -0.8873 -5.7002*** -1.1917 -5.7013*** 
LREM -1.9649 -5.17290*** -2.1829 -5.2048*** 
LFIN -1.8926 -5.5841*** -1.9289 -5.5886*** 

Notes: The ADF critical values are based on Mckinnon. The optimal lag is chosen on the basis of Akaike 
Information Criterion (AIC). The null hypothesis for both ADF and Phillips-Perron tests is a series has a unit root 
(non-stationary). ***, **, *- denotes the rejection of the null hypothesis of unit root at 1%, 5%, and 10% level of 
significance respectively.  

 
The ARDL equations are given as follows:  
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There are two steps in examining the relationship between Ly, Lk, LEXP, LREM and LFIN. 
First, equations (7) to (11) are estimated by ordinary least squares technique. Second, the 
existence of a long-run relationship can be traced by imposing a restriction on all 
estimated coefficients of lagged level variables equating to zero. Hence, bounds test is 
based on the F-statistics (or Wald statistics) with the null hypothesis of no cointegration 
( 0: 543210 ===== iiiiiH βββββ ) against its alternative hypothesis of a long-run 
cointegration relationship ( 0: 543211 ≠≠≠≠≠ iiiiiH βββββ ). The results of the bounds test 
are reported in Table 4, confirming the presence of a long run relationship amongst the 
variables when real output per worker (Ly) or when exports (LEXP) is set as the 
dependent variable. However, for our analysis, the output per worker, which has the 
highest F-statistic of 6.0691, is further analyzed. 
 
Table 4: Results of Bound Tests 

 

a Critical values are obtained from Pesaran, Shin and Smith (2001), Table CI(iii) Case III: 
Unrestricted intercept and no trend, p. 300. * indicate significance at 1%. 

Dependent Variable Computed F-statistic 

Ly 6.0691* 
Lk 1.2284 
LEXP 5.0689* 
LREM 2.7293 
LFIN 2.6812 

Pesaran, Shin and Smith (2001)a 
Critical Value Lower bound value Upper bound value 
1 per cent 3.41 4.68 

 
Having confirmed the existence of a long-run relationship between per worker income, 
exports, remittances and financial development, the estimations are carried out (Table 5). 
A number of diagnostic test results (given in the lower panel of Table 5) such as: (a) 
Lagrange multiplier test of residual serial correlation; (b) Ramsey’s RESET test using the 
square of the fitted values for correct functional form; (c) normality test based on a test of 
skewness and kurtosis of residuals; and (d) heteroscedasticity test based on the 
regression of squared residuals on squared fitted values indicates all the equations 
performed relatively well as the disturbance terms are normally distributed and serially 
uncorrelated with homoscedasticity of residuals thus confirming the models have correct 
functional forms. Besides, the CUSUM and CUSUM of Squares plot showed that the 
parameters of the models are relatively stable over time (Figure 1 and 2).  
 
3. Results  
From the results (Table 5), remittance is significant at one percent level of significance 
and contributes about 0.08 percent to per worker income in the long-run. Exports 
contribute about 0.16 percent to income in the long run and about 0.09 percent in the 
short run. The private sector credit (proxy for financial development), though having a 
positive coefficient, is not significant contributor to per worker income in the long-run, and 
is significant at 10 percent level, however, has a small negative lagged effect in the short- 
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run of about -0.07 percent. Remittances (significant at one percent level of significance) 
also have a short-run negative lag effect of about -0.05 percent. Similar to capital per 
worker input, export of goods and services remain significant at one percent level both in 
the short and long run with contribution of about 0.16 and 0.09 percent respectively. 
 
The error correction term (ECT), an indicator of the speed of convergence to long run 
equilibrium, has the correct negative sign (-0.55) and is significant at one percent level of 
significance. Further, the long-run equation has capital share of 0.36, which is very close 
to the stylized value of one third.  
 

 Plot of Cumulative Sum of Recursive Residuals

 The straight lines represent critical bounds at 5% significance level
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Figure 1 

 
 Plot of Cumulative Sum of Squares of Recursive Residuals

 The straight lines represent critical bounds at 5% significance level

-0.5

0.0

0.5

1.0

1.5

1980 1985 1990 1995 2000 2005

 
Figure 2 

Do Remittances, Exports and Financial Development Matter for Economic Growth? 
A Case Study of Pakistan using Bounds Approach 23 



Journal of International Academic Research (2011) Vol.11, No.1. 30 April 2011 
 

Table 5: Dependent variable: RGDP/Labour (Ly) – ARDL(1,2,0,2,2) 
Long-run coefficients Short-run coefficients 

Regressor Coefficient t-ratio  Regressor Coefficient t-ratio 
Lk 0.3602 2.6500 **  ΔLk 0.8802      2.4479 ** 
LEXP 0.1579 2.9459 ***  ΔLkt-1 - 0.5681     - 2.2941 ** 
LREM 0.0834 3.3870 ***  ΔLEXP 0.0876      3.7838 *** 
LFIN 0.0513 0.5271   ΔLREM 0.0013      0.1359  
C 3.3306 4.0783 ***  ΔLREMt-1 - 0.0491     -3.9310 **** 
T 0.0161 7.7022 ***  ΔLFIN - 0.0146     - 0.3123  
     ΔLFINt-1 - 0.0669     -1.9559 * 
     C 1.8476      4.3643 *** 
     T 0.0009 4.3757 *** 
     ECT(-1) - 0.5547     -3.6922 *** 
  0.59  
 DW-statistics  2.218  

Diagnostic Tests 
 LM Version         p-value F Version  p-value 
(a) Serial Correlation χ2( 1)   =   6.8331 0.010† F(1,16) =   4.7192 0.045† 
(b) Functional Form    χ2( 1)   =   0.6867 0.407† F(1,16) =   0.3747 0.549† 
(c) Normality          χ2( 2)   =   0.1360 0.934† Not applicable 
(d) Heteroscedasticity χ2( 1 )  =   3.4715 0.062† F(1,28) =   3.6640 0.066† 
*** - Significant at 1% level, ** - significant at 5% level and * - significant at 10% level. 
†Rejection of null hypothesis at 5% or below level of significance; results based on obtained using Akaike 
information Criteria (AIC). 
 
4. Conclusion and Policy Implications 
In this analysis, the ARDL Bounds approach under the Solow specification was used to 
establish the existence of long-run relationship between capital and labour stock, exports 
of goods and services, remittances and credit to private sector with respect to per worker 
income.  
 
The results indicate remittances are pertinent contributor to economic growth of Pakistan’s 
economy in the long run. We do not find remittances as effective contributor in the short-
run. This may be due to remittances flowing through informal channels resulting in 
remittance income being accumulated at home which is later invested in economic 
activities (World Bank, 2009c). 
 
Moreover, exports are a key contributor to growth besides capital stock both in the short-
run and the long-run. Consequently the export sectors need to be developed and export-
led initiatives perused for long-term economic sustainability. Similarly, the role of small 
and medium enterprises engaged in exports of goods and services need to be 
incentivized (World Bank, 2009c).  
 
On the other hand, as noted, financial development in the economy is not having any 
significant positive effect on growth, and similar to remittances, has a lagged negative 
effect in the short-run. This is plausibly due to disintegrated functions or financial services 
not easily accessible to many remittance recipients. However, the role of financial services 
cannot be overlooked and hence financial sectors need to be integrated so as to facilitate 
exports and remittances market effectively and provide services at a reasonable cost to 
customers. Further, greater awareness need to be created on the various financial 
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services and products developed to maximise gains from remittances to those residing in 
the rural (about 65 percent of the population) Pakistan. 
. 
In addition, agriculture, manufacturing and tourism industry among other priority sectors 
need to be developed to target growth in export base. In boosting remittance inflows, 
short-term migration, that is, the possibility of temporary movements (migration) of natural 
persons (TMNP) for short-term work with least transaction costs, in countries that need 
workers can be researched. Remittance inflows can also be encouraged through 
reduction in remittance transfer costs, and having a formal channel in place for easy 
transfer both from the sending and receiving ends. Further, the use of remittances can be 
maximized when initiatives such a micro-savings and small business initiatives are 
extended to the remittance recipients with attractive deals.  
 
Finally, it is incumbent for policy makers to identify projects to attract investment so as to 
increase capital stock and employment whilst striving to increase labour productivity in the 
economy.   
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