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Abstract 
The major objective of this study is to examine the impact of internet 

usage on economic growth of South Asian countries with particular 

reference to Pakistan. The annual time series data of four Asian 

countries from 1995 – 2013 were used. With technology advancement, 

Internet has becoming an important source to disseminate knowledge. 

For this purpose ARDL approach was used. The results show that both 

capital and labor have positive impact on economic growth of Pakistan 

in the long run. The internet usage has also a positive long run impact 

on economic growth. However, the use of internet needs to be further 

effectively made so that it can exert a significant effect on the economic 

growth of the country. Although, the results of the study may not be 

generalized as the study is based on not a large sample due to 

unavailability of time series data on some variables, but the study 

provides a new avenue for other researcher as this study has got 

important implications for further research. 

 

Keywords: Internet Technology, Economic Growth, Panel ARDL. 

 

I. Introduction 
A. Problem Specification 

Information and Communication Technologies (ICTs) contains three separate 

words; information, communication and technology. Information is any kind of message; 

audio, written or visual through which a person takes knowledge about new place, 

person, environment or situation. Communication is the way of transferring such message 

to the others. Information and communication technology is the use of modern 

technology to aid the capture, processing, storage and retrieval, and communication of 

information, whether in the form of numerical data, text, sound, or image. 

 

The global adoption of Information and Communication Technologies (ICTs) has 

reached vast momentum over the last decades. In these adoptions of technologies the 

flow of internet shows extraordinary figure as a major component. When the initial 

graphical browser was introduced in 1993 only less than 1 percent population of world 

had access to internet. At the turn of the century this number has grown to 8 percent of 
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worldwide population. On average 30 percent of world population has access to internet 

in 2008
1
. 

 

The internet is changing the way we socialize, work, create and share information 

and even all things around the world. Internet is a valuable tool of information for 

producers, middlemen and consumers. It enhances market competition and improves 

prices. With the help of internet e-government can reduce corruption and better delivery 

of public services. It also helps to reduce regional disparities especially between urban 

and rural areas. It also plays a key role in labor market because internet connectivity 

creates new opportunities in working.  It speeds up the globalization development by 

reducing the physical barriers because with the help of online communication many 

businesses are able to reduce travel cost. It removes constraints like lack of information, 

lack of proper roads and lack of alternative infrastructure. Yet the magnitude of ICTs is 

not fully appreciated. Internet usage has socio-economic dimensions. Internet is regarded 

as major contributing factor in socio-economic development. Over the past five year’s 

internet accounted for 21 percent of GDP in mature economies
2
. 

 

 In global internet users Asia Pacific has highest number with 786 million internet 

users and accounted for 43.5 percent of global internet users in 2009. During 2001 only 

1.3 percent of Pakistan population, 0.7 percent of India population and 0.8 percent of Sri 

Lanka population were used internet. With access of internet this ratio increased in 2013 

and 10.9 percent of Pakistan population, 15.1 percent of India population and 21.9 

percent of Sri Lanka population is using internet
3
. 

 

Figure 1: Internet User In 2013 

Source:http://www.saarcstat.org/content/saarc-figures-2013 

 

                                                           
1
http://en.wikipedia.org/wiki/Internet_in_the_United_States 

2
www.mckinsey.com/insights/high_tech...internet/the_great_transformer. 

3
http://www.internetworldstats.com/stats.htm 

 

http://www.saarcstat.org/content/saarc-figures-2013
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 Figure 1 shows internet user per 100 populations in 2013. Bangladesh has 6.4 

percent India has 32.8 percent, Pakistan has 12 percent, Sri Lanka has 6.9 percent internet 

users from per 100 population. In Bangladesh internet came late with connectivity in 

1996. During 2000 to 2010 the number of internet usage has grown from 0.1 million to 

8million. In India number of internet usage has grown from 5.5 million to 100 million. 

According To Internet and Mobile Association of India (IAMAI) India is account for 

largest online community after China. More than 50 percent of urban internet users 

access internet daily in India. Indian Council of Research and International Economics 

Relations (ICRIER) reported that on average 1.08 percent increase in output due to 10 

percent increase in internet subscriber showing huge direct impact on country′s 

GDP
4
.Since the mid-1990s, internet access has been made available in Pakistan. ICT is 

one of the main growing industries in the country. During 2000-10 the number of internet 

users has grown from 0.13 million to 1.85 million
5
. 

 

 In Sri Lanka the percentage of internet user is below than other developing 

countries. On an average 8 percent of Sri Lankan population has access to internet at 

home. During 2000-2010 the number of internet usage has grown from 0.21million to 

1.77 million
6
.  

 

 The contribution of internet to GDP is 1.9 percent in developing countries and 3.4 

percent in developed countries. Hence, the ICT sector is now considered as a backbone in 

growth and development of any country, as it facilities other economic sectors that is why 

it is very important to study impact of internet on economic growth. Keeping in view, 

importance of the ICT there is a need to conduct research on the impact of internet usage 

in economic growth in Pakistan the present study would be therefore as first attempt in 

this regard   

 

B. Objective of Study 

 The main objectives of this study are; 

 

i. To examine the impact of internet usage on economic growth of South Asian 

countries with particular reference to Pakistan. 

ii. To estimate the aggregate production function using various factors including 

internet usage as an explanatory variable. 

iii. To investigate the impact of financial development on economic growth of south 

Asian countries. 

iv. To suggest policy recommendation as to how the use of internet would be more 

efficiently made for economic growth. 

 

C. Plan of Study 
 The rest of paper is organized as follows; Section 2 is dedicated to a critical 

review. Section 3 discusses data and methodology. In section 4, results and discussion are 

presented while concluding remarks and ploy implications are given in section 5. 

 

                                                           
4http://www.dartconsulting.co.in/DARTBlogs/growth-of-internet-users-in-india-and-impact-on-countrys-

economy/ 
5http://www.internetworldstats.com/asia/pk.htm. 
6http://www.internetworldstats.com/asia/pk.htm. 

http://www.dartconsulting.co.in/DARTBlogs/growth-of-internet-users-in-india-and-impact-on-countrys-economy/
http://www.dartconsulting.co.in/DARTBlogs/growth-of-internet-users-in-india-and-impact-on-countrys-economy/
http://www.internetworldstats.com/asia/pk.htm
http://www.internetworldstats.com/asia/pk.htm
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II. Literature Review 
 This section presents a critical review of literature pertinent to this study. Hoon 

and Choi (2005) analyzed the effect of the internet on inflation for 207 countries. Cross 

country panel data were collected from 1990-2000. The hypothesis that internet improves 

productivity and it will reduce inflation rate was tested by pooled OLS and random effect 

model. The hypothesis results showed that internet significantly reduces the inflation rate 

and enhance economic growth. 

 

 Meijers and Version (2010) examined the impact of internet and trade on 

economic growth. 213 time series data from 1990 to 2008 was used. The study reported a 

positive impact of internet on economic growth and trade. A simultaneous equations 

model reveals the significant and positive role of internet use on trade openness for 

almost 32 countries. 

 

 Meah (2012) examined the impact of internet on economic growth in Bangladesh. 

The sample included 224 countries and panel data were used from 1990-2011. This study 

reported that internet usage has positive impact on economic growth and internet usage 

encourages economic growth in Bangladesh. When panel regression tested for South 

Asian countries the results showed that internet takes on a negative coefficient. The 

reasons for contradictory results may be become of biased approach or misspecification 

error. 

 

 Salahuddin and Alam (2012) examined internet usage, trade openness and 

economic growth in Australia. Annual data were collected from 1985-2012. ARDL 

approach was used for data analysis. The results showed that in long run internet usage 

encourages economic growth. This study further revealed that trade openness has positive 

but insignificant long run effect on economic growth. 

 

 Rahman et al., (2013) analyzed ICT impact on socio economic conditions of rural 

Bangladesh. Qualitative research approach was applied. Data were collected from four 

regions of Bangladesh through survey during December 2011 to February 2012. This 

study concluded that factors like rural economy, women empowerment, social security, 

disaster and health care facilities are very much influenced by ICTs in Bangladesh.  

 

 The above review shows the internet use of internet has a positive impact on 

economic growth of various countries of the world. The available literature shows that no 

such studies has undertaken in Pakistan. This study would therefore be an endeavor 

toward this level. 

 

III. Data and Methodology Framework 
A. Data and Model Specification 

 This study deals with the annual time series data of four Asian countries (India, Sri 

Lanka, Bangladesh and Pakistan) from 1995 – 2013. With technology advancement, 

Internet has becoming an important source to disseminate knowledge. Barro’s (1996) in 

his endogenous growth model raise the importance of the role of knowledge and 

innovation in stimulating economic growth. In building an econometric model, we 

specify the equation with economic growth as a function of real GDP to evaluate the 

relationship between internet and economic growth. We follow the new classical 

production function using Cobb-Douglas specification:  
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)1....().........,( LKfY 
 

 This function may be specified as follows: 

 

Where, Y is GDP, L is labor and K is capital. In order to theorize the impact of 

internet and financial growth we modify equation (1) as follows: 

)3.......(..........ieFTKALY 

  Equation (3) can be written by log-transformation as equation (4)

 4.................lnlnlnlnln ioi FTKLY    

 

  Where, dependent variable is GDP and is denoted by YIn this study, for 

technology we use the internet usage and it is taken as internet users per 100 people. 

Gross fixed capital formation is used as proxy for capital. Labor is expressed by Labor 

force participation rate, total (% of total population). In our study the following series of 

proxies are used for financial development, (i)  the ratio of M2 to nominal GDP, (ii) the 

ratio of private credit to disbursed to nominal GDP, (iii) the ratio of bank assets to 

nominal GDP is used. The data of all variables were obtained from World Development 

Indicators (WDI, 2014).  

 

B. Methodology 
 The panel ARDL approach is superior to other conventional panel co-integration 

procedures in time series analysis. To approximate the long run and short run relationship 

among the variables, two new techniques are generated by Pesaran et al., (1997,1999) 

Namely PMG, MG and DFE, which assume that parameters are heterogeneous across the 

countries. Mean Group approach developed by Pesaran and Smith(1995), owing to 

heterogeneous slops, provides the individual  parameters in dynamic panels  from 

average of estimated coefficients of all countries calculated trough ARDL technique. For 

example ARDL model is as follows: 

 

 

 

 

 Where, i is the sign for the countries i.e.  i=1,2,…..N, then the long run parameters 

for ith country is  )6(..........
i

i
i




   

 MG technique (using above ARDL equation) estimate separate regression for each 

country and then calculate mean of the measured coefficients for all countries. Moreover, 

MG analyzes heterogeneous coefficients both in long and short run. However, 

sufficiently large dimension of the data is required for consistency of this approach. 

Additionally, MG gives consistent estimator in the long run even the regressors are 

integrated of I(1) (see Pesaran et al., (1999)). MG estimator for the entire panel is 

computed by following equation; 

)7.........(
1
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 On the other hand, PMG methodology, presented by Pesaran et al., (1999) assume 

short run slopes coefficients including intercepts and speed of adjust me to be differ 

across country. Dynamic Fixed Effect is an additional methodology which imposes 

homogeneity of all slope coefficients in the long run. DFE allows the speed of adjustment 

and co-efficient to be identical also in the short run. However, DFE analyze intercepts to 

be differing across groups. 

 

 The unrestricted ARDL specification of the equation given as follows: 

)8(..........,

0

,

1

itijti

n

j

ijjti

m

j

ijit XYY   







  

 Here, vector of explanatory variables for group i is the jtiX , , where, i  

symbolizes the fixed effects. Moreover, m and n are lags while m and n may vary across 

the countries due to unbalanced panels. For VECM system, above model can be re-

parameterized as: 

 

 Where, 
' represents the long-run parameters, and, i are error correction 

parameters.  Keeping in view model of our study, in equation (9) Y is GDP, X is a set of 

all explanatory variables includes capital, labor, internet, financial development,  &  

signifies the short run coefficients. Moreover, i is the speed of adjustment for long run 

equilibrium, whereas, countries are denoted by i and t shows the time periods. The 

parameters on left side in parenthesis are the long run and term on right hand side is short 

run dynamics. The model is estimated by PMG, MG and DFE methodology, and the 

appropriateness of the PMG estimator can be established through Hausman test. In 

general, Hausmantest is performed to make relative choice among the MG, PMG and 

DFE approaches. 

 

IV. Results and Discussion 
A. Panel Unit Root Test 

 This section gives main findings of the study. The results of panel unit root test are 

reported in Table 1. The results show that all variables (capital, labor, internet usage, and 

financial development) are non-stationary at level with constant and trend, except GDP.  

However, these variables become stationary after at first difference. Since, same variables 

are integrated of order zero I(0)or one I(1), therefore the panel ARDL appropriate  and 

much suitable for estimation. Panel ARDL has certain advantages: (1) is it allows the 

estimation with different combination order of stationary either I (0) or I(1). This 

approach captures both short run and long run dynamics with error correction term. 

 

 The results of PMG, MG and DFE models are reported in Table 2. The results 

show that there is a long run impact of internet usage on economic growth. The Hausman 

test also shows the direction of the results and confirms consistent and efficient 

performance of the PMG over MG and DFE models. In line with this argument, under 

short run analysis this study finds statistically insignificant contribution of capital, labor, 
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internet usage, and FD to economic growth. However, the long run analysis of PMG, MG 

and DFE shows better results relative to short run analysis. The present study finds that 

capital and labor have positive and significant impact on economic growth. A unit 

increase in capital and labor will lead to 0.17 and 0.12 percent increase in economic 

growth, respectively.  Regarding the impact of the internet on economic growth, the 

algebraic sign is positive in the long run, though it is statistically insignificant. This is 

very important result. Conversely, financial development has significant but negative 

impact on economic growth. It is argued that FD has important impact on growth for any 

economy.  However in this study we found negative relationship between FD and growth. 

These findings are in agreement with Wong study (2010), and Liu and Hsu (2006) which 

also reported negative relationship between FD and economic growth in Japan. Value of 

ECM is negative & statistically significant. Means convergence to equilibrium is higher, 

or 89% of disequilibrium is corrected in on time period in case of PMG. 

 

Table 1: Panel Unit Root Results 
 Level 1

st 
Difference 

Variables Levin, 
Lin, Chu 

Im, 
Pesaran 
and Shin 

Breitung Levin, Lin, 
Chu 

Im, Pesaran 
and Shin 

Breitung 

Y -3.06* -3.96* -3.48* -11.47* -10.76* -9.68* 

K -0.50 0.318 -1.04 -8.41* -6.86* -6.69* 

I 0.25 0.911 1.76 -8.2.8* -7.00* -4.429* 

T -1.35* -1.87* -0.166 -9.43* -7.84* -6.64* 

F 0.48 0.326 0.30 -7.74* -6.25* -6.28* 

Note: * indicates significance at 5% level 

 

Table 2: Panel ARDL Estimation 
Variables PMG MG DFE 

LONG RUN 

K 0.71(0.017)* -1.03(0.688) 0.046(0.908) 

L 0.12(0.002*) -0.009(0.938) -0.062(0.373) 

I .056(0.331) -0.16(0.048)* 0.067(0.257) 

F -1.06(0.030)* -3.11(0.308) -0.01(0.973) 

Hausman 
Test

7
 

Chi sq 2.32 3.86 

p-value 0.67 0.42 

SHORT RUN 

dK 4.09(0.17) 3.14(0.318) 7.95(0.000)* 

dL 0.12(0.62) -.185(0.423) 0.02(0.777) 

dI 0.33(0.16) 0.21(0.386) -0.008(0.941) 

dFD -2.19(0.45) -2.40(0.551) 0.13(0.915) 

Ecm -.89(0.000)* -0.87(0.000)* -0.34(0.000)* 

Constant -22.14(0.000)* -15.19(0.499) 3.40(0.788) 
Note: * indicate that all variables are significant at 5% level. Probability values are given in parentheses, all 
estimation of PMG, MG and DFE are performed in stata. The lag structure used in ARDL is (1) for all 

variables. Hausman test is also estimated to check the preferred efficient estimator and probability values are 

greater than 0.05 at 5% level reported in parentheses.  

                                                           
7 PMG is efficient estimation than MG under null Hypothesis 

  PMG is efficient estimation than DFE under null Hypothesis 
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V. Conclusions and Policy Implications 
 The study concludes that both capital and labor have positive impact on economic 

growth of Pakistan in the long run. The internet usage has also a positive long run impact 

on economic growth. However, the use of internet needs to be further effectively made so 

that it can exert a significant effect on the economic growth of the country. Although, the 

results of the study may not be generalized as the study is based on not a large sample 

due to unavailability of time series data on some variables, but the study provides a new 

avenue for other researcher as this study has got important implications for further 

research 
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