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Abstract 

      The objective of this research paper is to analyze the role of information technology in 

employment generation in Pakistan. We used time series data for the period from 1996 to 

2015. Employment generation was dependent variable while independent variables include: 

credit to private sector, Gross fixed capital information, FDI and money supply (M2). For 

analyzing data, we used statistical techniques like descriptive statistics, Correlation Metrix, 

Ordinary Least Square (OLS), t-statistics and F-statistics. The results show that credit to 

private sector and FDI have positive and significant relationship with employment generation 

while money supply and gross fixed capital formation have negative relationship. We suggest 

that the Government   should encourage investment in IT sector and focus on the development 

of human capital to make the economy knowledgeable. 
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1. Introduction        

       The fundamental purpose of automation and technology is to improve 

productivity, increased output and reduce costs. Not only does rising 

productivity increase overall growth but also influences living standards, 

consumption and per capita income. Although our standard of living has 

become much better but the effect of technology is not always positive 

specially if we see its effect on job market. Different economies will show 

different results when they will go through the technological changes.  

      If we talk about Pakistan economy, it is undergoing an economic 

transformation that can place it well in the ranks of emerging market 

economies. Pakistan was recent upgraded from a frontier economy to an 

emerging market in the MSCI index. We will see how the Pakistan economy 

is responding to automation and technological progress as it is the need of the 

time to become technologically advanced. We confine our discussion to a 

specific technology, that is information technology and its effects on 

employment generation in Pakistan. Information technology (IT) is the use 

of computers to store, retrieve, transmit, and manipulate data or information. 

The rapid and widespread diffusion of computers and information technology 

(IT) at the workplace is one of the most notable trends of the past 20 years. 

Technology is always evolving, with new software constantly emerging to 

solve problems and inefficiencies that companies may not even be aware of 

yet. Business leaders can sometimes feel overwhelmed in the face of so much 

changes. We always talk about the benefits we gained from technology and 

less about negative effects of new technology and automation especially on 

job markets. Here we will discuss the problems, faced by the job market in 
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Pakistan, which is a developing country where modern technology is crucial 

but what about the job market, is need to be examined. Information technology 

is increasing or decreasing number of jobs in real term is the main research 

problem of this study.  

1.2 Main Research Problem 

The study was conducted to analyze the impact of information technology 

on employment generation in Pakistan. 

1.3 Objectives of the Study 

      The purpose of this research study is given below: - 

 To study the importance of Information Technology.  

 To determine relationship between Information technology and 

employment generation in Pakistan. 

 To investigate whether there is a positive relationship between ICT 

and employment generation.  

 To analyze the impact of information technology on job market in 

Pakistan. 

2. Literature Review 

The brief review of relevant studies is given below: 

Roper (1980) conducted a survey and found that 72 percent of grown-ups 

believed that PCs had made life  better, and just 23 percent felt that PCs had 

some negative effects. In the same survey, 30 percent said that PCs reduce 

costs and "free laborers from drudgery and give them more opportunity to do 

innovative things," even in 1980, 38 percent imagined that "such a large 

number of individuals had lost their positions since they have been replaced 

by PCs." Expansion in the industries is responsible for the new labor-saving  
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technologies (e.g., computers). Shoshana Zuboff (1988) stated that blue and 

white collar workers utilizing computer and improving learning by doing and 

their insight was often inferred, natural, experience-based, and concrete, as it 

was difficult to state clearly, known in "one's bones," and setting bound. On 

the other hand, she concluded that work with PCs and other IT requires 

information that is clear, formal, unique, applied, furthermore, frequently 

learned through proper guidance, courses, or classes. Zuboff (1988) and 

Hirschhorn (1984) argued that modern computers   decreases physical work 

and expands the amount of thinking required for operator’s jobs. Laborers 

presently have readily available data that was before hard to gather and was 

confined to administrators. They can follow steps to gain quality 

measurements and lead their own experiments to improve processes. 

Enlightened managements seek to broaden the operators' role, though there are 

many cases in which management seeks to limit this form of operator 

involvement. However, both Zuboff (1988) and Vallas and Beck (1996) 

noticed that supervisors frequently restricted workers training and input, either 

to ensure their own position and grip over information or in light of the fact 

that they grasped a philosophy of robotization that build skill over the 

commitments that managers could make on the premise of their inadequate 

information. Kelley (1989) surveyed 1,400 foundations in twenty-one 

assembling industries in 1987 and found that 47 percent of metalworking 

plants had introduced at least one or more PC controlled machines.  However, 

even in those foundations most laborers associated with machining 

undertakings chipped away at conventional and non-programmable machines. 

Thompson and Garbacz (2011) explored the effect of mobile broadband on 

economic growth. They found the positive relationship between economic 
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growth and mobile broadband especially in developing countries. Peterson 

(2012) revealed that because of shotage of labor in ICT, Microsoft South 

innovation center and the International youth foundation elevate the students 

to business development program that plan to put 10,000 graduates in 

employments. Muhammad and Sadiq (2015) concluded that the jobs of 

information and communication technology in employment chances for work 

in the developing World couldn't be overemphasized as millions of youth were 

given opportunities for work by both public and private sectors everywhere 

throughout the world in ICT institutions. These opportunities ranging from 

educational, business, security networking. 

3.Research Methodology 

     This study was carried to measure the impact of Information Technology 

on employment in Pakistan. for this purpose, secondary time series data was 

used. The data was collected from different relevant sources.  

3.2 Selected Variables  

      Dependent and independent variables were selected to conduct the 

research study. Our dependent variable is Employment generation while our 

independent variables include:  

 Investment in IT every year  

 Gross fixed Capital Formation 

 Credit to Private sector. 

 Money Growth (M2) 

3.3 Econometric Model  

      The econometric model developed for this study is given in the following: 

- 
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        Employment generation= Information Technology + Investment in IT+  

                   GFCF+ Credit to  Private sector+ Money Growth (M2) 

                               Y=bο+bıxı+b2x2+b3x3+b4x4+µ 

where: 

Y= Employment generation  

bο= Constant 

xı= Foreign direct Investment in Telecommunication  

x2= GFCF 

x3= Credit to Private Sector  

x4= Money Growth 

3.4 Hypothesis of the study 

      Following hypothesis were developed to conduct the study: 

Hο: Information Technology has no positive relationship with employment 

generation in   Pakistan. 

H1: Information Technology has a significant positive relationship with 

employment  generation in Pakistan 

3.5 Analytical Techniques  

      The data used in this study was spread over 30-years period. Multiple 

regression analysis was used to test the hypothesis. In multiple regression 

analysis we analyzed the effect of one or more than one independent variables 

on the dependent variable. In this empirical analysis we checked the degree of 

dependency of dependent variable on independent variables through tests of t-

statistics, coefficients, R-squared and adjusted R-squared, F-statistics, Durbin-

Watson stat, standard error and probabilities and saw their significant effects. 
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We also checked the goodness of fit of the model. We used E-view software 

to draw the results. 

4. Empirical Analysis 

4.1 Descriptive Analysis 

The results of descriptive statistics are shown in Table 1. 

                                   Table 1: Results of descriptive statistics 

 

4.1.1 Interpretation of Results 

      In descriptive analysis we simply described what the data is showing.  

• Results of Mean, Median are clear. Mean is showing average measures of 

the data. Median reduces the effects of outlier. Kurtosis measures the flatness 

and peakedness of the distribution. Skewness measures asymmetry of the  

 EMP CREDIT FDI M2 GFCF 

Mean 0.282259 2453610. 1599.854 4723616. 306964.0 

Median 0.280700 2383622. 1807.800 2486556. 157978.4 

Maximum 0.311700 6119642. 4326.500 15763268 1213658. 

Minimum 0.255400 489865.0 5.300000 290457.0 26848.79 

Std. Dev. 0.020126 1666174. 1437.292 4913526. 296535.7 

Skewness 0.142169 0.441870 0.202844 1.079454 1.381542 

Kurtosis 1.463025 2.132406 1.696325 2.874371 4.548950 

arque-Bera 2.748534 1.405906 1.786476 6.040691 11.28811 

Probability 0.253025 0.495121 0.409328 0.048784 0.003538 

Sum 7.621000 53979429 36796.65 1.46E+08 8288029. 

Sum Sq. Dev. 0.010532 5.83E+13 45447763 7.24E+14 2.29E+12 

Observations 27 22 23 31 27 
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   distribution.  

• Skewness of all independent variables is normal and its platykurtic as the    

  values are less than 3.  

• Results of kurtosis showing normal distribution of credit to private sector,  

  employment rate and foreign direct investment   because their values are  

   less than 3. 

• Jarque-Bera measures the difference between skewness and kurtosis.    

   Difference is not much of any variable.  

• Probability shows normal results of Money growth (M2) and Gross fixed  

   capital formation (total). By observing   data we can conclude that all the  

   data is normally distributed and there is no outlier in the data. 

4.2 Correlation Analysis 

Correlation analysis show the strength of relationship between variables. 

The results of this analysis are shown in Table 2. 

                             Table 2: Results of correlation analysis 

 

 

EMP   CREDIT FDI M2 GFCF 

     EMP 1.000000 0.909647 0.923452 0.784109 0.698007 

    CREDIT 0.909647 1.000000 0.950359 0.957724 0.712094 

    FDI     0.923452 0.950359 1.000000 0.869947 0.690147 

    M2 0.784109 0.957724 0.869947 1.000000 0.587925 

    GFCF 0.698007 0.712094 0.690147 0.587925 1.000000 
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4.2.1 Interpretation of Results  

      Table 2 shows highly positive relation between variables as most of the 

values are close to one and all the values are positive which implies that 

there is positive relationship between them.  It means that if one variable is 

increased the other variable will also be increased and if one is decrease 

other one will also decrease. M2 and credit to private sector has 0.9577 

correlation, credit with GFCF has 0.7120 and so on. With employment all 

the variables have positive relationship. We can see the values in following: 

Credit to employment:    0.9096 

M2 to employment:        0.7841 

Gross fixed capital formation (Total): 0.6980 

Foreign direct Investment in telecommunication to employment: 0.9234 

Now  these results are shown in Figure 1  

                            Figure 1:  Results of correlation analysis 
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Explanation of Figure 1: 

We can see in the graph that there is highly positive relationship between 

credit to private sector and employment as the bar is near to one. Second 

highest bar is Gross fixed capital formation and employment. The correlation 

between them is significant. The is the case of M2. Overall results show   that 

there is positive correlation among all the variables. 

4.3 Multiple Regression Analysis 

      Multiple regression analysis results are presented in Table 3. The results 

were drawn through Ordinary Least Square (OLS) Method and E-View 

software was used for calculation of values.  

                     Table 3: Results of Multiple Regression Analysis 

Multiple regression Analysis   

Dependent Variable: EMP   

Method: Least Squares   

Date: 03/07/21   Time: 22:30   

Sample (adjusted): 1996 2015   

Included observations: 20 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

          
C 0.258235 0.003729 69.24523 0.0000 

CREDIT 2.65E-08 7.15E-09 3.697996 0.0021 

M2 -6.66E-09 1.89E-09 -3.530325 0.0030 

GFCF -7.31E-09 7.44E-09 -0.983127 0.3411 

DFI 2.12E-06 3.21E-06 0.660328 0.5191 
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R-squared 0.927342 Mean dependent var 0.287295 

Adjusted R-squared 0.907966 S.D. dependent var 0.019458 

S.E. of regression 0.005903 Akaike info criterion -7.214352 

Sum squared resid 0.000523 Schwarz criterion -6.965419 

Log likelihood 77.14352 Hannan-Quinn criter. -7.165758 

F-statistic 47.86158 Durbin-Watson stat 2.089665 

Prob(F-statistic) 0.000000    

     
 

 

    
 

4.3.1 Interpretations of Results 

      The significance level of t-statistics, its value must be greater than 2.  In 

probability the value must be lower or equal to the normal level. These levels 

are 0.01, 0.05, 0.10. Normally. the accepted value is 0.05. Now we are 

intended to check our results on the basis of this criteria. 

4.3.1.1 Credit to Private sector  

Our findings show if one unit increases in credit to private sector it will 

likely to bring 2.65% positive change in dependent variable that is 

employment. It means that 2.65 percent employment will increase if credit to 

private sector increases by one unit. There is a positive relationship between 

private sector investment and employment generation. The p-values are 

statistically significant as there are 0.0000 probability. Standard error is 

showing 7.15 deviations from the regression line. As we know if the value of 

t-statistics is greater than 2 the result will be significant. In credit to private 

sector the value is 3.69 which is significant. So, we can see overall results are 

positive and significant.  
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4.3.1.2 Money Growth (M2) 

      Now we discuss money growth (M2) in the light of results shown in the 

above table. The Coefficient value is -6.66 unit which shows one unit changes 

in independent variable will likely to decrease unemployment by 6.7 % 

employment because the value of coefficient is negative. And t-statistics also 

show insignificant results and its value is also negative. While value of 

probability is 0.0030 which is a significant result as it is lower than 0.05. The 

value of standard error is 1.89% deviation from the mean. The result indicates 

that there is negative relationship between money growth and employment.  

4.3.1.3 Gross Fixed Capital Formation   

      Ratio of total gross fixed capital formation to GDP is taken and analyzed 

and its coefficient value is: -7.31, showing negative relationship between 

independent and dependent variable It means if one unit increases in gross 

fixed capital formation it will likely to decrease employment by 7.31 percent. 

Coefficient value is insignificant as p-values is more than 0.05.  Standard error 

shows 7.44% deviation from mean and result of t-statistics is also 

insignificant.  

4.2.1.4 Foreign Direct Investment in ICT sector 

      Foreign Direct investment is investment made in ICT sector. The 

coefficient value of this variable in the above table is 2.12 which means if one 

unit increases in foreign direct investment it will likely to increase 

employment by 2.12 percent. The Values of t-statistics is more than 0.05 

which is insignificant, probability, coefficients are also insignificant while 

standard error is 3.21% deviation from the mean Although two variables have 
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positive relationship between two variables but these relationships are 

insignificant.  

4.3.1.5 Coefficient of Determination 

      R2 is also known as coefficient of determination. R-squared is the 

proportion of variation in the response variable that can be explained by 

independent variable. Its value can be between 0 to 1: by   0 means no 

relationship while 1 mean perfect relationship. The value of R2 is   0.92 which 

reflects that 92% variation in the dependent variable (employment) level can 

be explained by variation in independent variables. Adjusted R-squared is a 

modified form of R-squared and its value is always less than R-squared. The 

value of Adjusted R2-squared show that 90% variation in the dependent 

variable is due to change in the independent variables. Thus, the model is a 

goodness of fit. F-statistics indicates that independent variables jointly affect 

the dependent variable if the value of F-statistics is greater than probability of 

F-statistics and we can see in the table that value of F-statistics is greater, so 

the independent variables are jointly effecting the dependent variable. 

Moreover, 

      Durbin-Watson test is used to detect the presence of auto-correlation 

between variables. The value always lies between 0-4. If the value is less than 

2 then there is positive serial correlation and if the value is more than 2 it 

means successive error term is negatively related and there is no 

autocorrelation between variables. 

4.5 Graphical interpretation      

In order to explain the above results we present them in graphical form. 
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Figure 1: Variation in the variables over the times. 
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            The results show in the above diagrams show that M2 and credit to  

private sector shows significant effect in the long run while FDI and Gross 

fixed capital formation have insignificant effect on employment due to 

fluctuations during study period. Now we show the same results in scatter  

diagram in figure 2. 
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Figure 2: Scatter diagram 
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5. Findings of study  

      The objective of this research paper was to measure the impact of 

information technology on employment generation in Pakistan. The 

underlying idea was to explore the fact whether information technology has 

negative association with employment generation and create unemployment 

or facilitate in creation of new jobs. In other words, this research is the study 

of job market situation after revolution of information technology. We used  
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time series data from 1996 to 2015 and the data was collected from World 

Development Indicators, Pakistan Economic Survey, State Bank of Pakistan,  

and Pakistan Information Technology Board. Our dependent variable was 

employment generation while our independent variables were: Credit to 

private sector, Foreign Direct Investment (FDI), Gross fixed capital formation 

(GFCF) and M2. We used different statistical techniques like Descriptive 

statistics, Correlation Metrics and Multiple Regression Analysis. We also 

explain the results through diagrams. Our results show that credit to private 

sector has positive significant relationship with employment generation. 

Similarly, Foreign Direct Investment also has positive relationship with 

employment generation. In contrast, M2 and gross fixed capital formation 

have negative association with employment generation. 

Being a developing country Pakistan needs more foreign direct 

investment which brings not only capital but also facilitate transfer of 

technology and this is the reason that these two variables have positive impact 

on employment generation in Pakistan in the long run. Whereas gross fixed 

capital formation and M2 have negative effect on employment generation 

because Pakistan is a labour intensive economy and capital formation or 

automation creates unemployment in the country. We found that information 

technology creates jobs only for skilled workers because unskilled workers 

could not use technology and as such play no role in economic activity. The 

value of adjusted R2   0.90   indicates that the model is goodness of fit as 90 

percent variation in the dependent variable is caused by independent variables. 

The correlation analysis also shows that all variables have strong correlation 

with each other’s. The result of   Durbin-Watson test show that there is 
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negative autocorrelation between variables. The results of descriptive statistics 

are also normal as the values of all variables are normally distributed. 

6. Conclusion 

From the above findings we can conclude that diffusion of information 

technology in Pakistan has created more jobs for those workers who are well-

acquainted with the technology while it has negative effect on unskilled 

workers. These results are consistent with theory of economic growth which 

states technology reduces labour demand because less and less labour is 

required in high tech industry while those workers who are not acquainted with 

technology become jobless because they do have relevant skill. This 

phenomenon has the same effect in all developing countries including 

Pakistan. As Pakistan is labour abundant country the industrialists prefer to set 

up labor-intensive industries to take benefit of cheap labour. But its negative 

effect is that Pakistan has producing primary goods since long. These goods 

are sold at nominal price in international market and this is the reason the size 

of Pakistan’s GDP is small and its per capita GDP and volume of exports are 

very low. In order to boost economy and expand size of GDP Pakistan has to 

disseminate information technology and produce IT specialists in all fields 

through promoting skilled-based education and professional training. In this 

way, Pakistan will be able to utilize its surplus labour and produce surplus 

goods and services. Information technology is not restricted to one sector; it 

covers almost all major sectors of economy. Thus, if we produce more IT 

specialists we can absorb them into different sectors of economy and produce 

high tech products which will facilitate to increase national as well as per 

capita income. 
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7.Policy implications 

In the light of above results we would like to make the following policy 

recommendations:  

● Pakistan should encourage investment in information Technology (IT)  

    sector in order expand its scope and its role in economic growth. 

● Pakistan should establish more Technology Universities and Institute in 

    order to provide IT education in remote areas. 

● The Government should give fiscal incentives to private investors to invest  

    in Technology parks on large scale. 

● The Government should provide scholarship or financial assistance to those  

    students who could not afford IT education at higher level. 

● Professional training centers must be established in all urban areas to provide  

   training facilities to the people in different disciplines of information  

    technology. 

● The Government should take policy initiative to transform the economy 

    from imitative economy to knowledge economy. 

● Pakistan is a growing economy and it needs IT specialists. For producing IT 

   specialists at large scale a massive training program must be launched in  

   different parts of country. 

8. Limitations and future direction of research 

      The sample of this study is restricted to IT industry and it may be expanded 

to other sectors of the economy in order to observe overall effect on national 

economy. This study is based on five variables and more variables can be 

included in the future studies in order to broaden the results. This study has 

also an insight for the policy makers that they should devise policies regarding 
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the skill development of unskilled workers and for this program a crash 

program should be launched at national level for this purpose. The policy 

makers of other developing countries should also take insight from the results 

of this study because they are facing the same dilemma of unemployment of 

unskilled workers. This study has determined the effect of Information 

Technology on employment generation the researchers can see the effect of 

information technology on performance and profitability of business 

organizations by including relevant variables. This study may be expanded by 

including training and development aspects of Information Technology in 

their studies. 

9.Theoretical contribution 

Theory of economic growth states that efficiency improves growth and 

the countries having technology tools have higher level of productivity. This 

study supports this theory because the empirical results of this study show that 

skilled labour contributes more in productivity and national income of a 

country while contribution of unskilled labour is very nominal in productivity. 

So this study also emphasizes that the education and skill of labour must be 

enhanced in order to enhance productivity. The empirical results of this study 

also highlight the fact that information technology enhance human capital 

which leads to innovations and inventions in the economy and facilitate in 

production of goods and services at low price due to reduction in cost of 

production. 
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