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ABSTRACT 

 

Few studies deal with the Pakistan labour market and most of them have paid little attention 

to wage structures and differentials. This study is concerned with the existence and 

determinants of wage differentials in Pakistan. Therefore, the aim of this study is to fill a 

research gap and contribute to the empirical work on the Pakistan economy. 

Previous empirical studies have revealed that there are several theories and approaches, 

which have been used to explain wage determinants and wage differentials. This study 

involves identification of some of these theories and approaches, which are believed to be 

helpful in explaining the determinants of wage differentials in the developing economy. 

These include i) efficiency wage theory; ii) human capital theory; iii) the segmented labour 

market and iv) other factors that are theoretically relevant to the determinants of wage 

differentials. These theories are explained and tested by using different econometric 

techniques. To do so, this study investigates the wage differential at three different points; the 

wage differential within the industries, the wage differentials between the public and private 

sectors, and the role of education in explaining the wage differential. 

In light of these theories and approaches, the aim of this study is to provide theoretical and 

empirical analysis, focusing on the role of observable characteristics, which directly and 

indirectly influence wage determination and wage differentials in the study area. In order to 

accomplish the objective models are selected based on the above theories and evidence 

provided by previous empirical studies. The main estimations are based on the calculation of 

the wage equation with individual, household and job characteristics. To do this the study has 

employed nine different cross-sectional Labour Force Surveys for the time period between 

1990-91 and 2006-07.  

Estimation suggests the existence of wage differentials across Pakistan, and these wage 

differentials have grown significantly over time. Results on inter-industry wage differentials 

shows that even after controlling for individual, household and job characteristics, substantial 

wage differentials do exist and none of these wage differentials are explained by employer or 

industry effects.  
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The results on public and private wage differentials found that overall the public sector tends 

to pay higher wages compared to the private sector and these differentials have widened over 

the time. On average in 2006-07, private sector employees earned 35 percent less wages 

compared to their public sector counterparts. The analysis of sector selection models reveal 

that much of the educated population wish to get employment in the public sector. The same 

is true for most occupations and industries. 

Over time, the rate of return to education has increased but there is hardly any change in the 

return at low levels of education. In other words, a person having completed the primary or 

middle level of education earns only 3 to 5 percent more compared to the person having little 

or no education. An assessment of wage inequality based on the level of education also shows 

that  wage inequality spread between people who have acquired higher levels of education are 

larger compared to the lower level of education across the wage distribution. 

Decomposition of the wage differential over time shows that much of the wage differentials 

are explained by observable characteristics.  It explains almost 50 percent of the total wage 

inequality increase between 1990-91 and 2006-07 but when split in two time periods, the 

observable characteristics have actually helped to narrow down the wage inequality between 

1999-00 and 2006-07. It also reveals that in the beginning years, 1990-91 to 1999-00, 

education has helped to narrow that gap. But still half of the wage differentials are due to 

unobserved abilities and characteristics. 

The results provided by the study should prove valuable in explaining the existing system of 

employment and wage differentials in Pakistan. In addition, it should be of considerable 

assistance in rationalising the labour market‟s wage policies and narrowing the wage gap 

across industries and public-private sector. The rate of return to education and wage 

inequality estimates should help in designing the education policy as much of the population 

of Pakistan still have little or no education. Overall, the results should prove of major 

importance to the Pakistan government, in assisting their Education Sector Reforms 

programme.  
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1 INTRODUCTION 

Wages account for a large portion of the any government or private sector spending. But not 

all workers with same observable characteristics earn similar wages. The difference in wages 

among workers has been addressed by numerous studies over time. The reasons for 

differentials in wages are complex and controversial. As a result, many economists have 

spent time in developing different theories which could provide possible explanations of 

wage differentials.  

Thus, it is very important to understand what exactly a „wage differential‟ means. The wage 

differential may be due to different levels of education, differences between public and 

private sectors, differences among different industries, and differences in age, gender, area of 

living. Stiglitz (1997, p.529) has referred to a wage differential as: 

“The basic competitive model suggests that if the goods being sold are the same, 

prices will also be the same. Wages are the prices in the labour market; but 

differences in wages are conspicuous and widespread. Even in the absence of unions, 

similar types of workers performing similar types of jobs are sometimes paid at quite 

different wages. For example, some secretaries are paid twice as much as others. 

How can economists explain differences?” 

This quotation describes the wage differential in a labour market. Stiglitz (1997) has 

described several factors which could account for wage differentials. Unions may succeed in 

securing higher wages for their workers; compensating differentials, which are differentials 

due to nature of job; productivity differentials, where wages may corresponds to the 

productivity between workers; and information based differentials, where wages may reflect 

the lack of awareness about the available opportunities in labour market. 

The thesis seeks to explain the wage differentials in Pakistan. As explained above there are 

various reasons for the existence of wage differentials and for the same reason, this thesis 

explains the wage differential by using: i) „efficiency wage theory‟, which describes 

efficiency wages as a point where the marginal cost of increasing a wage equals the marginal 

gain in the productivity of the firm‟s workers ; ii) „segmented labour market theory‟, which 

shows the determinants of wage differentials in both public and private sectors; and iii) 

„human capital theory‟, which takes investment in human capital as  the basic determinant of 
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wages. Therefore, this study will focus on efficiency wage theory, segmentation theory and 

human capital theory and other theoretical determinants to explain wage differentials. 

To be precise, the thesis examines the wage differentials among industries, by type of sector 

and education. In other words, the study assesses the inter-industry wage differentials, public-

private wage differentials and the returns to education and wage inequality in Pakistan. 

1.1 INTER-INDUSTRY WAGE DIFFERENTIALS 

Inequality of earnings among industries is not a new phenomenon. In a perfectly competitive 

labour market, workers who accept jobs can expect to receive compensation equal to their 

opportunity cost. But in reality, firms are paying wages which are just sufficient enough to 

attract workers of the quality they desire and no higher (Krueger and Summers (1988)). Thus, 

contradicting the competitive framework, the labour market does not follow the law of one 

price. Alternative theories such as the efficiency wage formulations surveyed by Stiglitz 

(1987) suggests that job attributes have  nothing to do with the utility that workers receive on 

the job and job attributes should have systematic effects on wages as they influence the 

optimal wage for firms to choose. As in a study by Stiglitz (1987), Bulow and Summers 

(1986) and others have argued that, compared to standard competitive models, efficiency 

wage theories have very different positive and normative implications. An article by Krueger 

and Summers (1988) has reopened the empirical debate about the cause of earnings 

inequalities, where authors have highlighted that USA wage structure was not compatible 

with the standard neo-classical model, according to which wage differentials in equilibrium 

are explained either through differences in the quality of the labour force – measured in terms 

of productive capacity – or by so-called compensating differences.
 1

 The study concluded that 

wage disparities persisted between agents, employed in different sectors, with identical 

observed individual characteristics and working conditions. Accordingly, the existence of 

sectoral effects has become a stylised fact in the economic literature. There is, moreover, 

general agreement on the fact that these effects are persistent and strongly correlated between 

countries [Helwege (1992)] and on a variable scale in industrialised countries. 

There are various reasons to explain inter-industry wage differentials. One could be the fact 

that the non-observed individual characteristics are not attributed randomly among the 

industries. Thus, where the non-observed quality of the labour forces is the highest, that 

                                                           
1
 For further explanation on neo-classical theory, see chapter 3 (wage theory) 



3 
 

sector becomes the most well paid sector. But, they may also equally stem from the specific 

characteristics of the employers in each sector. The existences of sectoral effects on workers‟ 

wages in the USA, are studied by Gibbons and Katz (1992). Their findings suggest that 

workers changing industries claw back a significant part of the inter-industry wage 

differential after their move. On the other hand, Goux and Maurin (1999) found that the 

substantial part of the inter-industry wage differential is unaccounted by the non-observed 

characteristics of the workers. To sum up, the exact scale of an inter-industry wage 

differential cannot be explained by any single theory. However, it has been shown that the 

workers observed or non-observed characteristics do highlight the influence on workers‟ 

wages in each sector. 

Economic theories such as efficiency wage theory and insider-outsider theory do support the 

existence of an effect of the employees‟ characteristics on wages, which has also proliferated 

over the time. Anyone trying to understand why, in equilibrium, two agents with identical 

productive characteristics, placed in the same working conditions, may be paid differently  

will find these theories provide an interesting framework for the analysis.  

All these discussions lead one to assess the problem of wage differentials across different 

industries and it already has been assessed by many studies, where the focus is mainly on the 

industrialised countries, e.g. USA, European Countries.  However, the issue of wage 

differentials has been addressed by very few studies in the developing countries (Arbache 

(2001) and Erdil and Yetkiner (2001)). Wage differentials analysis in developing countries 

should also have equal importance as in the industrialised countries, in order to gauge the 

effect of the corporate culture and centralisation/decentralisation on the different industries 

and labour market of those developing countries.  

One part of the thesis seeks to extend this literature and also attempts to fill the gap of the 

inter-industry wage differentials in developing countries, by examining industry wage 

differentials in Pakistan using the Labour Force Survey.  

The major reasons why study has chosen to study the Pakistan are the following: 

i. The current understanding of the structure of wages and more particularly inter-

industry wage differentials in Pakistan is very limited. Such analysis required an 

extensive database, which has not been used until now. 
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ii. It also addresses the problem on wage dispersion across different regions and between 

different education levels as it gives insights to policy makers in understanding the 

scale of wage differentials. 

iii. The availability of data over almost fifteen years also gives an insight on whether the 

implications of labour policy have made any difference.  

Examination of inter-industry wage differentials attempts to answer the following questions:  

i. Can we observe inter-industry wage differentials in Pakistan? 

ii. What is the magnitude of any wage differentials and where do they come from? Can 

wage differentials be explained by the sector heterogeneity of the workers and their 

working characteristics or do they derive from the specific needs of the employer in 

each industry? 

iii. Does the dispersion of inter-industry wage differentials follow the pattern of the 

international studies? 

1.2 PUBLIC-PRIVATE WAGE DIFFERENTIALS 

Public sector employment accounts for a sizable share of total employment in most of the 

economies
2
. The rules governing employment conditions and recruitment procedures tend to 

differ across public and private sectors and also the wage determination process within the 

two sectors are discrete, which has the potential to give rise to differentials in pay rewards in 

two sectors between comparable workers. The extensive growth and profit motives of private 

sector firms create incentives to set wages proportionate with worker productivity. This 

motive is absent in public sector but there are rewards in terms of pensions, on the job 

training facility and job security. 

The existence of inter-sectoral wage differentials can create problems for the disadvantaged 

sector. For instance, large ceteris paribus wage differentials in favour of the private sector 

may restrict the public sector‟s ability to employ and retain highly skilled workers, in turn 

affecting the productivity and efficiency of the public sector. And an effort to maintain a 

degree of wage comparability with private sector employees could prove difficult for fiscal 

budgetary allocations. On the other side, the existence of a positive wage differential in 

favour of the public sector, a common issue in developing countries, can give rise to job 

                                                           
2
 Source : Hyder and Reilly (2005) 
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„queues‟ and „wait‟ unemployment given the risk-averse agent‟s preferences for long term 

stable and good paid public sector jobs.   

The segmented labour market theory explains the theoretical aspects of the existence of 

public-private wage differential. The issue of public-private wage differential have been 

addressed by numerous studies over the time. Different studies on developing countries  

carried out by Fogel and Lewin (1974), Gyourko and Tracy (1988), Disney and Gosling 

(2008), Blank (1985) have confirmed the existence of wage differentials among public and 

private sectors even after controlling for observable characteristics. A study by Lucifora and 

Meurs (2004) shows that the public-private wage differential is sensitive to the choice of 

quantile. In France, Great Britain and Italy low skilled public sector workers are paid higher 

wages with respect to their private sector counterparts, whilst the reverse is true for high 

skilled workers. Mueller (1998) provides a decomposition of wage differentials at several 

quantiles of the densities, applied to workers in the public and private sectors in Canada. 

There have been number of studies for developing countries as well which include study by 

Adamchik and Bedi (2000) for Poland,  for Cyprus the study has been done by Christofides 

and Pashardes (2002). Existence of public-private wage differential in Pakistan are assessed 

by Alderman and Kozel (1989), Nasir (2000), Hyder and Reilly (2005), Hyder (2007) and 

Aslam and Kingdon (2009). All these studies have estimated public and private wage 

differential in Pakistan using different data sources but none of the studies has examined the 

wage differentials over time. Thus, they have failed to draw the clear picture of wage 

differentials in Pakistan and have also failed to examine the effect of the introduction of 

different labour policies.  

The thesis tries to address the issue of public-private wage differentials in Pakistan over the 

years 1990 to 2007. The public-private wage differential attempts to answer the following 

questions: 

i. Does a public-private wage differential exist in Pakistan and if yes, then what is the 

trend of the wage differential among public and private sectors over the time? 

ii. Can wage differentials be explained by observable characteristics? 

iii. Do the findings of public-private wage differential supports the findings of previous 

studies on Pakistan? 
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iv. What role do observable characteristics play in choosing the public or private sector 

for the employment?  

1.3 RETURNS TO EDUCATION AND WAGE INEQUALITY 

Education plays an important role in the modem labour market. According to human capital 

theory, education is an investment of current resources in exchange for future returns. Private 

investment in education theoretically provides an individual with the higher lifetime income 

level, social status and personal freedom. A large amount of literature in many different 

countries and time periods has confirmed that better-educated individuals earn higher wages, 

experience less unemployment, and work in more prestigious occupations than their less-

educated counterparts (Card, 1999).  

There is an extensive empirical literature on returns to education that focuses both on 

developed and developing countries. Available literatures on developing countries compares 

the returns to academic education and vocational education (Nasir and Nazil, 2000), or seeks 

to identify the impact of completing a given schooling cycle on earnings (Appleton, 2001).  

Some of the studies have calculated the rate of return to education using multiple countries, 

for example Psacharopoulos (1994) who finds that returns to schooling (particularly for 

primary schooling) in least developed countries (LDCs) are high, but Bennell (1996) argues 

that with chronically low internal and external efficiencies at all educational levels in most 

Sub-Saharan Africa (SSA) countries.  It seems highly implausible that rates of return to 

education are higher than in the advanced countries. Looking at returns country by country, it 

is certainly not the case that the level of returns to primary education is consistently higher 

than either secondary or higher education. There are also differences in returns to schooling 

within a country depending on the location of the individual in the wage distribution (Bauer 

et al., 2002).  

A number of studies have tried to estimate the return to education in Pakistan as well. Among 

others recent studies are carried out by Khan and Toor (2003), Nazli (2004), Aslam (2006) 

and Hyder (2007). Overall the findings for the return to education support the hypothesis of 

positive and significant relationship between education and earnings. Again in the estimation 

of the return to education, the studies lack the assessment of change in rate of the return to 

education over the time and what role education plays in the explanation of wage inequality. 



7 
 

This study tries to fill this gap and along with the estimates of return to education it also 

provides estimates of wage inequality in terms of a human capital model. As in a simple 

human capital model, wage inequality can increase because of increases in returns to 

education or experience, or because of residual or within-group inequality increases. Juhn, 

Murphy and Pierce (1993) have developed a decomposition technique to measure the 

dimensions of inequality over the time.  

The estimation of the return to education answers the following questions: 

i. What is the rate of return to education at different level of education across the wage 

distribution and are there any substantial changes in rate of return to education over 

the time? 

ii. Does the finding support earlier evidence on rates of return to education in Pakistan? 

iii. What could the inter-quantile difference tell about the wage inequality and is there 

any significant role played by education in explaining this wage inequality? 

1.4 STRUCTURE OF THESIS 

The next chapter reviews Pakistan‟s economic background and existing wage differentials for 

industries, occupations, public-private sector and education, which is based on mean wages.  

Although being a democratic country, Pakistan has a long history of alternating period of 

electoral democracy and authoritarian military government. Instability of government has led 

to a major fallback in the implementation of policies, especially labour policies and education 

policies, which are essential pillars for any country‟s economic progress. Since  independence 

six different labour policies have been introduced in Pakistan, which covers the areas of 

minimum wage, pensions, working conditions. In the same way, despite the launch of the 

Five-Year Plan in 1959 and Education Sector Reforms in 2002 to address and solve the 

education related problems these have also failed and still today the overall literacy rate is 

only 57 percent and the wage inequality at different levels of education has increased over the 

period of 1990 to 2007. During the same time, there has been an increase in wage 

differentials between different industries and the public-private sector. This chapter presents 

the background to evaluate the implications of econometrics results for the wage differentials 

based on industries, public-private sector and the return to education in Pakistan. 
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The theoretical framework and empirical background relevant to wage differentials are 

presented in chapter 3. The chapter focuses on mainly three representative theories: human 

capital theory, efficiency wage theory and segmented labour market. The theoretical 

framework provides answers to question raised in the last chapter regarding mean wage 

differential. Then the chapter discusses the relevant literature on inter-industry wage 

differentials, public-private wage differentials and returns to education and wage inequality. 

The empirical background provides different econometric techniques to estimate the wage 

differential based on the wage theories. Discussion of the theoretical and empirical 

background introduces the main research themes, which are analyzed and tested in the 

following three chapters. 

Chapter 4, 5 and 6 form the main part of the thesis. The empirical estimation procedure, data 

and the technique for the analysis of inter-industry wage differentials, public-private wage 

differentials and returns to education and wage inequality are presented in these three 

chapters. Chapter 4 provides different econometric techniques to estimate wage differentials 

in Pakistan. The first step of the estimation of wage differentials is based on the commonly 

used logarithmic wage functional form.  The chapter also presents the methodology for the 

calculation of inter-industry wage differentials, public-private wage differentials and 

employment choice and finally returns to education and wage inequality. The inter-industry 

wage differentials are obtained following  the methodology proposed by Krueger and 

Summers (1988) while public-private wage differentials will be estimated through quantile 

regression approach and the calculation of employment choice between public and private 

sector relies on the Heckman selection model. Returns to education are also calculated using 

quantile regression and wage inequality have been measured using inter-quantile differences 

and using the decomposition technique developed by Juhn, Murphy and Pierce (1993). 

Chapter 5 discusses the available datasets for the estimation of wage differentials and 

examines the nature of the main data sets and explains the variables used in the regression 

models. The distribution of hourly wages among industries, occupation and returns to 

education are also discussed to examine the raw wage differential prior to the estimation of 

wage differentials. In addition the chapter also discusses the problem of the chosen data set 

and introduces the concept of pseudo-panel to overcome the problem of pooled cross-section 

data estimation.  
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Chapter 6 puts efficiency wage theory, segmented labour market theory and human capital 

theory to a test by employing the Pakistan data for years 1990 to 2007. By doing so the nature 

of wage differentials are measured. The whole chapter is mainly divided in three different 

sections. First section assess the issue of wage differential across the industries the sub 

section of inter-industry wage differential also tries to identifies the source of wage 

differential. Second, section examines the wage differential among public and private sectors 

and the sub section of public-private wage differential also explains the role of exogenous 

variables in selection of the sector. The last section provides the rate of return to education at 

different level of education and also decomposes the changes in wage inequality over the 

time and what role played by education in explanation of these wage inequality.  

Finally, the conclusion summarises the main findings and explore policy implications using 

the evidence revealed in this thesis for labour and education policy makers. Some suggestions 

for future research are also discussed. 
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2 BACKGROUND ON PAKISTAN 

 

2.1 INTRODUCTION 

Pakistan is a South Asian country that was established in 1947 as a result of partition of 

Hindustan, now know as India. It neighbours include India, Iran, China, Afghanistan and 

Tajikistan and is located around the Arabian Sea and it has a coastline spanning over 1046 

kilometre. Pakistan also enjoys a combination of different cultures and religions. The main 

administrative divisions are known as provinces (Punjab, Sindh, Baluchistan and Khyber 

Pakhtunkhwa (KP)
3
 and the Federal Capital Territory of Islamabad). Two other areas 

Northern Areas and Azad Jammu and Kashmir are administered by the Government of 

Pakistan. 

Pakistan is a parliamentary federal democratic republic which has Islam as the state religion.  

The government has at times been parliamentary, presidential and semi-presidential and its 

constitution was adopted in 1956. Although being a federal republic officially, Pakistan has 

had a long history of alternating periods of electoral democracy and authoritarian military 

government and until today none of the electoral governments have successfully completed 

five years of an elected period. 

At partition in 1947, the newly formed government of Pakistan lacked the personnel, 

institutions and the resources to play a large role in the developing economy, as mentioned 

above there was no constitution for almost 10 years following independence, which has 

affected the initial growth. Pakistan was one of the few developing countries which had an 

average growth rate of 5 percent over four decades period ending 1988-89. Pakistan is self 

sufficient in most of the food production and has also emerged as the leading producers of 

cotton and cotton textiles. Over the years the physical infrastructure network has also 

expanded with a vast network of gas, power, roads and highways, ports and 

telecommunication facilities but neglecting human development is the largest set back in any 

economic progression. 

                                                           
3
 Formally known as North West Frontier Province 
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Education is the fundamental need of any growing economy, which is overlooked in Pakistan 

as the literacy rate is only 57 percent, 69 percent for males and 45 percent for females in 

2008-09. The net enrolment rate for primary education is 57 percent, which drops to only 12 

percent at matriculation (matric) level (GCSE equivalent) due to high drop out rate.  One of 

the main reasons for the low literacy rate is poverty and the lack of budgetary allocation, to 

promote the importance of education, for the education sector. Differences in the received 

education raises the issue of wage inequality as there is positive correlation between 

education and wages. 

The nature of the different industries and occupations and also differences in individual and 

job characteristics creates a wide differential in earnings between individuals. This wide 

wage differential creates a wage structure which can be persistent over time. Irrespective of 

the share of industry in total production, traditional industries, such as agriculture, transport 

and communication and restaurants and hotels, are expected to get paid less compared to 

modern industries, such as financial and real estate. The same can be said for the different 

occupations as managers and professionals who tend to earn higher wages compared to 

agricultural workers. 

This chapter will proceed as follows: section 2 overviews the political background while 

section 3 reviews the macroeconomic situation of Pakistan over time. Section 4 focuses on 

the primary issue of education and the main reforms of education. Section 5 covers the 

development of labour polices followed by an investigation of wage differentials due to 

industries, occupations and sector. The chapter concludes in section 6. 

2.2 POLITICAL REFORMS 

Political stability plays an important role in a country‟s economic reforms, quality and 

sustained applications of policies and also in sustaining the growth. In the case of Pakistan, it 

raises the question of why the reform programs are not sustained and implemented 

consistently. Why has Pakistan got a poor record in policy development and its 

implementation?  

In the case of Pakistan, there are added complications as the country has oscillated between 

military and civilian forms of government. The political system has been marked by 

instability and the prolonged influence of the military. The country has been run directly by 
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the army for almost half the time since independence. The first Prime Minister Liaquat Ali 

Khan was assassinated in 1951 and General Ayyub Khan took over by declaring martial law.  

He too was replaced by General Yahya Khan in 1969. In 1977 elections, Zulfiqar Ali Bhutto 

became the elected Prime Minister, but General Zia ul Haq declared martial law and 

dismissed all the government activities following allegations of misconduct by the electoral 

commission. Since then in 1985 elections were held but this was on a non-party basis and the 

elected government had worked under the army‟s influence. Total civilian rule was reinstated 

by the election of Benazir Bhutto as a prime minister in 1988, but after only two years, in 

1990, her government was dismissed after accusation of corruption by the President. In 1991, 

Nawaz Sharif was sworn in as Prime Minister but his government was also dismissed by 

President Ishaq Khan. Although Sharif was reinstated by the Supreme Court, he had to step 

down in 1993 under army pressure. 

In the 1993 election, Benazir Bhutto was re-elected as  Prime Minister but this time also her 

government failed to bring stability to Pakistan politics and the President dismissed her 

unpopular government in 1996. Sharif returned to power as Prime Minister in 1997 but in an 

attempt to dismiss his own Army Chief this led to a military coup and general Parvez 

Musharraf took over the reins of government. In 2001, Musharraf officially became the 

President of the country.  After a long battle of political parties against him, Musharraf finally 

stepped down from his position as a President in 2008. Yousaf Raza Gilani then became the 

Prime Minister with Asif Ali Zaradari as Acting President.  

This series of events of taking over the civilian government has caused instability in the 

politics of Pakistan and people still fear rule by the military every day. All the elected civilian 

governments remained in power for less than five years of normal elected time and this has 

disastrous consequences for the sustainability of the policies as each new government mostly 

designs their own policies rather than continuing the old policies. The next section reviews 

the main labour policies in context of Pakistan. 

2.3 THE INSTITUTIONAL CONTEXT 

Since independence six labour policies have been announced by the government in the years 

1955, 1959, 1969, 1972, 2002 and 2010. The basic idea of laying down these policies were to 

establish the parameters for the growth of trade unionism; protection of workers‟ rights, the 

settlement of industrial disputes and redressal of worker grievances. The socio-economic and 



13 
 

political environment of the time influenced the focus and delay in implementation of the 

policies. The policy framework broadly covers the areas of: 

 Minimum wages 

 Old age pensions 

 Social security and welfare relating to medical care, education for workers‟ family 

 Occupational health, hygiene and safety standards 

 Working conditions which describes working hours and leave entitlements 

 Labour rights to organize association and right of collective bargaining 

Labour policy, in 1969, introduced legislation to guarantee freedom of association and the 

right to collective bargaining. A system was put in place to form laws relating to workers‟ 

welfare and minimum wage. Further reforms of labour legislation were introduced in the 

fourth Labour policy in 1972, which had reformed the labour laws introducing enactment of 

laws relating to employees‟ old-age benefits, workers‟ children education, and the 

introduction of bonus and group insurance schemes. The labour policies of 1969 and 1972 

were heavily in favour of labour and created an imbalance in employer-employee 

relationships.  

Due to the Nationalization Policy in the 1970s, exclusive public ownership was reserved for 

large scale industries, such as the generation of hydroelectric power, the manufacture and 

operation of railroad, telephone and telegraph. The rest of the economy was open to private 

investment. In 1972, the government nationalised thirty-two major manufacturing plants in 

major industries and due to this the public sector expanded greatly in this period. As a result 

of the government intervention in creating government agencies to support exports this had 

worse effect on the economy. In order to achieve the economic goals, after 1977, the 

government began a policy of greater reliance on the private sector and successive 

governments have continued this policy throughout the 1980s and 1990s. Despite 

government‟s greater reliance on the private sector, a significant proportion of public 

enterprises, estimated around 40 percent in 1991, were still under government agencies. 

In 1994, the government announced policies of both deregulation and liberalization to end 

state monopolies in selected industries. As result, a rise in the share of the private sector 

reflected the policy shift towards a market-based economy as well as weakening the 

government‟s fiscal position. Despite growing investment in the private sector, the 
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competition of employment in public sector remains keen as the public sector provides much 

better pay, better working conditions, and other benefits such as pension rights and free 

medical treatment.  

The failures of thirty years since the introduction of Labour Policy 1972, has led to the 

introduction of two other Labour Policies in 2002 and 2010. These new policies have 

attempted to create a reasonable balance between the interests of both labour and industry. 

The main changes led to increasing minimum wages, pensions, giving men and women the 

same status, and promotion of education through scholarships and free education. What will 

be the impact of the implementation of the new policies on workers wages will be clear once 

the data of wages and wage differential is derived. 

2.4 EDUCATION 

A basic requirement of every individual is the right to education. The world has reached high 

levels of prosperity and human development by investing and prioritizing the provision of 

quality education facilities to their citizens and East Asian economies are an example of that. 

Pakistan is also entering in the demographic transition where a massive influx in working age 

population is expected. Thus the only way to achieve the demographic dividend is to invest in 

quality education for upcoming working age population. 

2.4.1 EDUCATIONAL REFORMS 

Pakistan has a long history of failed reforms in the education sector. Since independence 

attempts have been made to relate the education system to the needs of the country. In 1947, 

a conference held by the founder of Pakistan Muhammad Ali Jinnah, provided the basic 

guidelines for the development of education and emphasised the importance of education to 

build up scientific and technical knowledge for economic prosperity of the country. The 

National Commission on Education in 1959 was the next major education policy effort and 

the policies on higher and technical education were a serious attempt to address the issue of 

university education and it is still remain relevant.  

Since then, came the Education Policies of 1970, 1972, 1979, 1992, 1998 and each of these 

reports had some unrealistic and ultimately unrealized targets. They all shared a belief that 

without sound management, planning and investment, the education sector will not progress 
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by itself. Alongside the education policies, the Pakistan government also produce eight Five-

Year Plans. Some major problems of Five-Year Plans were: 

 Inadequate facilities of laboratory and libraries 

 No update in syllabus and textbooks  

 Poor quality of research and teacher training 

 Lack of knowledge to students about technical subjects 

These were the basic problems identified by each of the Five-Year Plans which went on to 

state that these problems would addressed and solved by the next Five-Year Plan. However 

that was never going to happen as the lack of funds to  education has had serious drawback 

since 1959.  In 2002, the government launched the Education Sector Reforms (ESR) 

programme, which has emphasised the challenges confronted by the education sector at the 

micro level. The main challenges faced by ESR include inter-district, inter-provincial 

disparity and how to reach the group of uneducated population who are discriminated against 

on the basis of gender and socio-economic status. Once again due to lack of funding, 

implementation of these policies remains at a standstill. 

Public expenditure on education as a percentage of GDP is the lowest in Pakistan compared 

to the neighbouring countries like Bangladesh and India and there is not any improvement on 

the spending over the years
4
.  In 1990, 2.56 percent  of the GDP was invested in education 

but unfortunately it dropped to only 1.83 percent in 2000.   Then under Parvez Musharraf 

government it has increased to 2.84 percent and to 2.90 in year 2007 and 2008, respectively. 

But the budgetary allocation to basic and higher education has been decreased for the year 

2009-10 and 2010-11. The government has defended the cut by putting forward the economic 

situation of the country without realising what would be the impact of low education on the 

economy.  

The effect of lower funding is evident from the literacy data. Data, collected by the Pakistan 

Social and Living Measurement (PSLM) survey 2008-09, suggests that the overall literacy 

rate is only 57 percent. The net enrolment rate at primary level is only 57 percent overall and 

69 percent and 54 percent in urban and rural areas, respectively. At the province level, in 

rural areas, Baluchistan has an enrolment rate of only 42 percent which suggests that more 

                                                           
4
 Source : World Bank (World Development Indicators (2010) 
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than half of the population in this province is still not sending their children to the school. As 

one moves forward towards middle level education the net enrolment rate falls to only 20 

percent and here also it is the Baluchistan‟s rural areas that have the lowest net enrolment rate 

of 10 percent only while the overall literacy rate for this province is only 47 percent. 

As discussed there are some flaws in the system which has created a knowledge divide over 

the time and it has also raised the issue of income inequality. The next section provides a 

brief overview of the education system in Pakistan followed by a description of wages by 

different levels of education. 

2.4.2 EDUCATION STRUCTURE 

The education system in Pakistan can be divided into three main levels: primary, secondary 

and higher education. Currently, schooling, which comprises primary and secondary level, 

can be divided into three different categories in Pakistan, which are: 

 Official Syllabus (Matriculation) 

 Foreign Examinations (O Level Exams conducted by boards in the UK) 

 Dars e Nizami (The Curriculum of the Religious Seminaries) 

 

 Official Syllabus 

This is a remnant category from British rule and has improved little since Independence. This 

is the official system of education in the country, provided by State run schools (charging 

nominal or no fee at all) and the Privately run schools, which hold the majority of teaching. 

Even though several National Education Commissions have been formed, no independent 

curriculum has been designed, nor any National Learning Objectives decided upon. Rather 

the curriculum was in a way, „carried forward‟ by the newly found state in 1947.
5
 And it 

remains the same in a way, except for a few cosmetic changes, that the fourth generation of 

Pakistan‟s youth is met with the same scheme of studies as the first.  

In the 1980‟s the introduction of Islamic Studies and Pakistan studies at not only school but 

also at university level was the only notable change in the curricula, which was compulsory at 

                                                           
5
Almost the entire framework before independence was adopted by newly formed state government, without 

making any changes. 

  



17 
 

both levels. The government has tried to make an effort to integrate Islamic values into 

language subjects and the effect of this, which in turn has proved not to serve any practical 

purpose. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Education System in Pakistan 

Urdu is the main medium of instruction and in the sixth standard, English is being introduced. 

As the introduction of English happens very late, it hinders students‟ comprehension of it. 

Some of the privately run schools offer the entire curriculum in English, but this also fails to 

contribute remarkably to the student‟s academic ability. As a result, if the student is not 
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proficient in English, he is classified in the lower strata of society and usually ends up getting 

a blue collar job. 

Teacher training is minimal, and the teaching quality is so poor that almost all students need 

to seek private tuition after school hours to get through the exams. These academies have 

themselves become a standard part of almost every student‟s life. 

The lack of funds, poorly trained teachers, corruption and nepotism in the administrative 

wing, and meagre salaries have eaten away at whatever good was ever present in the system. 

Moreover, the exams in this system rely on mere retention of facts rather than 

comprehension. The examination papers are prepared from textbooks, and if a student 

manages to rote learn his books, without comprehending a single word, high grades are 

guaranteed. Educationalist will agree that nothing can deform learning abilities more.  

 ‘O’ & ‘A’ Levels 

There has been steady growth of such schools as their certification is more acceptable when 

seeking employment in foreign countries or foreign companies in Pakistan. The examination 

scheme is far better than the Government syllabus, and is relatively modern. As the private 

schools who offer this examination are expensive  the students are more likely to belong to 

upper middle class families. Tutoring is also a big business here and such academies have 

now become even bigger and more profitable than many schools. 

 The main drawback of private schools in Pakistan is, as a lucrative investment opportunity, 

that education has became a purely commercial enterprise. Schooling is a business and 

Pakistan proudly boasts of having the largest chain of private schools, while it is extremely 

shameful that the State is unable to provide quality schooling to majority of its population 

who cannot afford to go to private school, thus creating a huge education inequality gap. 

 Dars e Nizami (Madarassah) 

Only Madarassah (Religious schools) taught Dars e Nizami. Instruction is comprised only in 

religious subjects. Its roots are embedded in the oldest Islamic schools in the world, but their 

current curriculum is more recent.  
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There are purely non-commercial institutions run by the religious leadership; their expenses 

are met by a donor that also includes the State. They also provide free board, lodging, 

medical facilities and stipends to the students. Recently, it has also became a point of 

criticism as graduates from Madrassah are willing to lie and die for the beliefs taught here. 

Traditionally Madrassah was not designed to be a „complete‟ schooling system; rather it was 

a special institution for religious instruction only. It is only recently that these institutes have 

started to include subjects beyond the scope of divinity studies. No cost and other benefits has 

made Madrassah the first choice of people, while state schools are no longer valued. Higher 

education in Pakistan can be provided by general and professional universities through their 

constituent colleges and departments. The professional category includes engineering 

institutions, agricultural, medical, management sciences, architecture and others. The general 

universities are most dominant in nature and are also affiliating institutions. Apart from the 

universities higher education is also provided through affiliated colleges that are either run by 

the government or administered privately. All the colleges are affiliated to the universities as 

far as the exams and the degree awards are concerned. Higher education is divided into 

under-graduate and post-graduate courses. Some of these courses require two years but 

honours need three years, engineering four to five years, medical five years and agriculture 

five to six years. Initially, the system of affiliation was introduced to provide higher 

education to a large proportion of the population but over the time it has contributed 

significantly to the deterioration of academic standards in the country and has had less 

attention from the government for the improvement and investment. 

Over the years, the education system in Pakistan has created five divisions, the whole country 

population, which are absolutely illiterate, low-end educated, middle class educated, elite 

class and religious education only. As a result the problem of income inequality has left 

individuals on an endless income circle where they would less likely to move up unless a 

miracle was to happen. 

2.4.3 WAGES BY LEVEL OF EDUCATION 

The level of education has a positive and significant impact on an individual‟s earnings. For 

example, the LFS 2006/07 depicts that illiterates earn only 9 percent of that earned by 

graduates and above and these differentials have widened over time as illiterate earnings were 

16 percent of those of graduates in 1990/91. 
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The stability of the income is influenced most by the stability of employment. For instance, 

during the time period of 1990-91 to 2006-07, workers who have no education or at least 

primary education and working as a regular paid employee earned almost 1.5 times more 

compared to workers working as a casual paid employee. The type of sector also influences 

individuals‟ earnings, for example an individual with the same level of education earned 1.5 

times to 2 times more in the public or government sector compared to private sector although 

this differential is minimal at post-graduate level. Thus, it is important to take into account 

job characteristics when evaluating income inequality. 

Nominal and real wages reported in the Appendix are suggestive of the divergent wage 

growth trajectories. Over the years, for the educational categories below degree level 

increases in wages were minimal, and the overall trend of wages has been unstable. 

Individuals who hold a degree have experienced a decline in the wage until 2001-02, while 

the wages of individuals having a professional degree have increased dramatically since 

1999-00. The wage structure of individuals having no education or having primary level 

education has shown no difference in terms of their earnings. The gap between illiterate and 

educated has widened over time and it requires further assessments of the effects of job 

characteristics on this knowledge divide issue. 

 

Figure 2.2 Average real monthly wages by education level
6
 

                                                           
6
 Except when mentioned, all other tables and figures are author‟s own calculations. 
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2.5 MACROECONOMIC CONTEXT 

If one has to examine the economic growth of Pakistan over the past 60 years, the trend in 

GDP growth rates are suggestive of fluctuations during different decades and periods, 

although, the average growth rate for the entire period is only 5 percent. During the 1960‟s 

Pakistan maintained the average GDP growth of 6.2 percent due to extensive industrialization 

and development. It reached 16.9 percent during 1960-65 and then fell to 3.1 percent due to 

the war with India but it continued to grow afterwards until 1970.  

The separation of East and West Pakistan in 1971, greatly affected the economy and as a 

result GDP fell to only 1.2 percent in 1972. Devaluation of the rupee during that period 

boosted exports and also the nationalization policy helped to achieve an average growth rate 

of 7.5 percent. During the 1980‟s, the government revived the privatization policy to restore 

the confidence to invest in the private sector, which had brought the average growth rate to 

6.5 percent. The structural adjustment programs (SAP) of the World Bank and the 

International Monetary Fund (IMF) have also contributed to economic growth during 1990s. 

The main objective of IMF sponsored programs was to reduce the budget and current account 

deficits by reducing public expenditure and broadening the tax base. During different IMF 

funding programs, it has also insisted that Pakistan should reduce defence expenditure, 

impose an agriculture tax and improve methods of tax collection but these reforms were 

never implemented and the IMF programs have not achieved the desired results.  

The decline in GDP growth during 1990-2002 was a result of massive reductions in public 

sector expenditure to address the issue of budget and current account deficits under the 

stabilisation programme. Because of the low level of growth, the unemployment situation 

worsened and the unemployment rate was increased from 3.1 percent in 1990 to 7.8 percent 

in 2002. Furthermore, Pakistan failed to collect tax from the top earners and industrialists. As 

a results the tax burden was mainly on middle class shoulders as, in 2007, tax collection was 

only 18 percent.  

Since the late 1990s, the economy grew at an average rate of 6.3 percent, due to billions of 

dollars aid received for the war against terror and also due to the launch of a number of 

development projects. However, the main focus was on growth in the service industries, and 

no major manufacturing industries were set up. As a result the economy slipped back to only 
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3.7 and 1.2 percent GDP growth for 2008 and 2009, respectively, following the worldwide 

recession. 

The structure of GDP in terms of industrial origin over the years underwent a drastic change. 

The agriculture sector which contributed almost half of the GDP in 1960s now accounts for 

only 21 percent. On the other hand, share of the manufacturing industry rose to 18.2 percent 

in 2009 from 14 percent in 1990/91.  
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Table 2.1 Macroeconomic Indicators 

 

 1990-91 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2005-06 2008-09 

2009-10 

(P) 

Growth Rate (%) (constant 

fc)                     

 GDP 5.6 4.4 1.7 3.5 3.9 3.1 7.5 5.8 1.2 4.1 

 Agriculture 5.0 5.2 0.1 4.5 6.1 0.1 2.3 6.3 4.0 2.0 

 Manufacturing 6.3 4.5 -0.1 6.9 1.5 4.5 14.0 8.7 -3.7 5.2 

 Commodity producing 

sector 5.9 4.8 0.4 5.3 3.0 1.4 9.2 5.1 0.8 3.6 

 Services sector 5.2 4.2 3.6 1.6 4.8 4.8 5.9 6.5 1.6 4.6 

As a % of GDP                     

 Total investment 19.0 19.4 17.7 17.3 17.4 16.8 16.6 22.1 19.0 16.6 

 Public investment 8.5 8.3 6.8 5.2 5.6 4.2 4.0 4.8 4.6 4.3 

 Private investment 8.5 9.6 9.4 9.6 10.4 11.3 10.9 15.7 12.7 10.7 

 Domestic savings 9.9 15.4 12.8 15.7 17.1 18.1 15.7 16.3 10.6 9.9 

 Total revenue 16.9 17.5 15.8 16.0 13.5 14.2 14.3 14.2 14.5 14.7 

 Total expenditure 25.7 23.4 22.3 23.7 18.7 18.8 16.7 18.5 19.9 19.6 

 Overall deficit 8.8 5.9 6.4 7.7 5.4 4.3 2.4 4.3 5.2 4.9 

 Exports 13.0 12.9 13.0 13.6 11.2 12.7 12.9 13.0 11.8 9.2 

 Imports 18.5 16.8 18.0 16.6 13.1 13.2 14.2 19.4 19.6 14.4 

 Current account deficit 4.8 3.8 6.2 3.1 1.6 1.9 1.4 4.4 5.7 1.7 

P-provisional 

Source: various economic survey of Pakistan 
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The general shift from the commodity producing sector to the service sector is visible as the 

service sector accounted for 48.7 percent in 1990-91 compared with 53.8 percent in 2008-09. 

There has been a major decline in the share of electricity, gas and water supply as it fell to 

only 1.5 percent in 2008-09, compared with 3.9 percent in 2000.  As a result, electricity and 

gas prices are at a record high and have also created as huge gap in demand and power 

generation. The shortage of electricity has resulted in negative growth in the manufacturing 

industry (see table 2.1).  

Inflation means a sustained rise in prices, which is mainly caused by demand side factors 

such as increases in the nominal money supply, deficit financing policy, black money 

spending, increases in public expenditure, the expansion of the private sector and by some 

supply side factors such as the shortage of factors of production or inputs, natural calamities, 

industrial disputes, artificial scarcities.  

Pakistan is one of only a few countries that is still experiencing double digit inflation
7
. The 

overall inflation rate has remained high except from independence to 1970s. The inflation 

rate from 1991 to 1995 ranged between 12.7 percent and 13 percent, for consumer price 

index (CPI). The low rate of economic growth, high rates of monetary expansion and 

adjustment in administered prices have all contributed to high inflation. There was a decline 

in the CPI during 2000 to 2003, due to the availability of essential commodities and food 

stocks of prior periods. Since 2003, lower production of sugar and wheat, the ban on the trade 

of wheat between provinces and rising income of high levels in society have strengthened 

domestic demand and have put upward pressure on the prices of essential commodities. As a 

result, the CPI reached a 12 percent increase in 2008 and at end of the2009, it was almost 

double compared to the year before as it reached 21 percent.  This had dire consequences for 

the population, especially the poorer sections of the society.   

All the macroeconomic indicators have slipped out of hand with fast depleting foreign 

reserves. The nation has suffered as a result of short term and ill conceived policies of the 

regime. The new political regime, currently entangled in the political and judicial crises, has 

yet to demonstrate any improvement from the past. But one hardly notices the seriousness 

and efforts towards the strengthening of the regulatory framework and also towards import 

compression. 

                                                           
7
 Source : Pakistan Economic Survey 2009-10 accessed via http://finance.gov.pk/survey/chapters/07-

Inflation09.pdf on 5
th

 April 2011. 

http://finance.gov.pk/survey/chapters/07-Inflation09.pdf
http://finance.gov.pk/survey/chapters/07-Inflation09.pdf
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2.6 WAGE AND SECTOR WAGE DIFFERENTIALS 

2.6.1 WAGE DIFFERENTIALS 

Individual and worker characteristics create wide wage differentials and not only have these wage 

differentials persisted for a long time but also they have widened over time. For instance, overall 

real wages for LFS 2006-07 were Rs. 4357 per month. The average wage in rural areas was 

around 83 percent of this wage, while the average for urban areas was 15 percent higher than the 

national average. Gender disparities reflected in the male/female wage yielded by the data are 

provided in the Appendix Tables 1. Female wage employees earned around 72 percent of the 

average wage of males in 1990-91. Over time, the gap has been widened and in 2003-04 and, 

were earning only 56 percent of the average males. Rural/urban wage differentials have also 

changed during 1991-2007; in 1991, rural wage employees earned 54 percent of the average urban 

wage employee while these differentials have increased to 59 percent in 2006-07. The next section 

investigates the wage differential further in terms of different industrial sectors, occupation and 

type of sector. 

2.6.2 WAGE LEVEL AND TRENDS BY INDUSTRIAL SECTORS 

Inter-industrial wage differential became narrowed by excluding Financial Intermediaries, which 

tops the ranking of wages by industry. Nearly all industries, except Electricity, Gas and Water 

(EGW), suffered a relative decline in average wages during 1990-91 to 2006-07. For instance, in 

case of agriculture it dropped from 34 percent to 22 percent between 1990-91 and 2006-07. All 

the other industries had a similar trend except EGW, mining and social services having average 

wage roughly half of financial intermediaries in 2006/07. Inter-industrial wage differentials have 

widened over the time but the wage ranking by industries remains stable. 

The manufacturing sector was ranked sixth in the wage hierarchy, although it accounts for 13 

percent of wage employment, mainly due to the low education of its employees and also due to 

primitive technology. Similarly, construction and trade and restaurants are associated with below 

average wages, while agriculture has the lowest wage in the wage hierarchy. The Federal Bureau 

of Statistics (FBS) collects daily wages of construction workers.  Data on Carpenter and Mason 

suggests growth of wages by 6 percent a year, which is less than the Consumer Price Index (CPI). 

Agriculture and construction are both often viewed as an example of free labour markets where 

the daily wage rate is function of „reservation wage‟ due to unskilled labour. 
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Table 2.2 Average monthly wages by industrial sectors 

Real Wages (As % of Financial Intermediaries) 

Year Agriculture Mining Manufacturing EGW Construction 
Trade and 

Restaurants 
Transport 

Social 

Services 

1990-91 34.40 45.20 44.69 52.66 36.66 39.41 47.41 48.27 

1991-92 28.62 43.71 43.62 54.28 35.65 37.10 48.22 48.48 

1993-94 25.16 36.66 40.28 52.93 31.58 37.40 44.21 45.16 

1996-97 28.43 51.07 40.40 54.38 33.16 34.88 44.54 42.82 

1997-98 25.05 52.49 39.98 51.29 31.27 33.29 41.68 40.37 

1999-00 20.58 28.78 35.78 48.56 28.60 29.59 40.24 40.43 

2001-02 18.13 37.55 31.17 51.07 25.53 26.83 38.30 38.71 

2003-04 19.30 38.43 30.93 51.97 25.23 25.89 38.57 41.43 

2006-07 22.16 44.99 35.92 65.35 31.30 30.63 42.04 49.47 

Nominal and real wages (provided in Appendix) suggests a decline in real wages in commodity 

sectors. Average wages in manufacturing sectors have declined since 1990-00, although it is a 

sector that employs almost half of the Pakistan population.  Agriculture has had a similar 

experience since 1991-92.  The real wage growth is experienced in financial intermediaries, the 

higher paid in the wage hierarchy, during 1990-02 and with a slight decline after that, while other 

industries have gained positive wage growth during the same time. The reason for the decline in 

wages for the banking sector is due to deregulation while the decline in real estate could be 

because of the earthquake in 2005. 

This analysis shows the existence of wage differentials between different industries but while it 

shows the basic pay difference, it does not explains the factors which could cause wage 

differential and why they are persistent over time. 

2.6.3 WAGE LEVEL AND TRENDS BY OCCUPATION 

The occupational category may be only partially associated with education or skills of the 

workers. There have been some changes in the coding of occupation since 1996-97 LFS for the 

top two categories; therefore these two categories are averaged for this section of analysis only. 

Overall senior officials earn four times more compared to elementary workers in 2006-07. In 

general blue collar workers get a minor fraction of wages of the white collar workers. The wage 

ranking appears to have been stable between 1990-91 and 2006-07 for occupations, although the 

wage differentials have increased over time. 
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The overtime changes in the inter-occupational wage differential have been reported in table 

below.  The ratio between average wage of each of occupation and the average of the top two 

occupational categories shown in table suggests a decline during the period of 1990-91 to 2006-7. 

For instance the elementary occupation suffered a decline from 40 percent in 1990-91 to 27 

percent in 2006-07, and was also the lowest paid occupation in wage hierarchy. Apart from clerks 

and technicians, all other occupations have experienced a worse position compared to the top two 

occupations but it is not as bad as for elementary workers. The clerical category has had bad as 

well as good experience as the relative wages were increased and decreased several times, but it 

has kept increasing since 2001-02. 

Table 2.3 Average monthly wages by occupation
8
 

Real Wages (As % of Manager & Professional) 

Year Technicians Clerks 
Service 

Workers 

Skilled 

Agriculture 

& Fishery 

Workers 

Craft 

Trade 

Workers 

Plant & 

Machine 

Operators 

Elementary 

Occupation 

1990-91 51.94 47.42 37.50 33.43 38.14 45.87 40.56 

1991-92 51.92 41.38 38.11 28.37 38.50 44.44 38.41 

1993-94 53.86 46.82 39.58 29.09 38.64 47.64 39.05 

1996-97 54.33 58.16 40.19 29.11 43.40 50.41 34.96 

1997-98 55.11 61.36 43.69 34.74 43.10 55.58 35.34 

1999-00 47.28 56.46 37.89 29.25 37.32 46.18 28.83 

2001-02 48.68 53.56 36.25 36.73 35.74 44.43 27.16 

2003-04 48.54 48.58 34.08 30.99 31.49 39.65 25.32 

2006-07 52.52 57.65 38.30 33.31 33.53 39.52 27.25 

Real wage data suggests a persistent wage gain for the top two occupational categories and also an 

increase in real wages for other occupations since 2001-02 (see appendix). The real wage for 

elementary occupations declined by 8 percent since 1992, which accounts for 18 percent of the 

wage employees in 2006-07. In other words, the occupational distribution denies any real wage 

gain to the bottom occupational group.  As different occupations are covered by industries it is 

also interesting, while analyzing industry wage differential, to estimate industry wage differential 

by different occupation in order to explain the role of occupations in inter-industry wage 

differential. 

                                                           
8
 Except when mentioned, all other tables and figures are author‟s own calculations. 
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2.6.4 WAGE LEVEL AND TRENDS BY SECTOR 

The LFS also provides information on the type of sector in which a worker is employed. In this 

study, government employment is defined as public sector, as distinguished from the private 

sector or formal employment. Thus, individuals who are working in Federal, Provincial and Local 

Body government and Public Sector corporations are classified as a public sector employee and 

rest all the enterprise such as private and public limited company, cooperative society, individual 

ownership and partnership are classified as private sector. Overall the data suggests that the share 

of the public sector has shrunk from 32 percent to 26 percent during 1999-00 to 2006-07 while it 

shows an increase in the private sector share from 67 percent to 73 percent during the same time.  

 

Figure 2.3 Average monthly wages by type of sector 

Cross-classified wage structure by type of sector is an indicator of wide wage differentials. 

Initially, from 1990-91 to 1993-94, the private sector paid higher wages compared to the public or 

government sector but since then it is the public sector which has enjoyed the higher wages. The 

private sector suffered a relative decline in wages as compared to the public sector during 1997-98 

to 2006-07; a private sector employee now earns only 54 percent of public sector employee 

wages, which represents a fall of 71 percent since 1997-98.   

On the other hand the public sector has registered a  real wage growth of 5 percent compared to 

only 1 percent for the private sector from 1997-98 to 2006-07 while as mentioned above there is a 

reverse trend in the share of public and private employment during the same time. Both nominal 

and real wage data are provided in the appendix.  
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2.7 CONCLUSION 

This chapter has overviewed the comprehensive information about Pakistan‟s political 

background, education structure and also the policy development over time. From the policy 

discussion, it is clear that over the years attempts have been made in the direction of stable and 

sustainable growth of the economy but it has suffered from poor implementation. At the same 

time, education reforms have failed to play a part in bringing the literacy level up over the 60 

years since independence. 

The last section of the chapter has documented the existence of wage differentials, by gender, 

industry, occupation, education and sector, by calculating the average monthly income. This wage 

differential raises the requirement of proper analysis using econometric techniques as the reason 

and scale for wage differential remains unclear.   

The next chapter provides wage theories to explain the reasons for the wage differential and the 

second section of the chapter discusses the relevant literature, to investigate empirical issues and 

available econometric techniques, on the inter-industry and sector wage differential followed by 

literature on the return to education.  
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3 THEORETICAL BACKGROUND AND 

LITERATURE REVIEW 
3.1 INTRODUCTION 

Chapter 2 described the existence of a pay gap between different industrial sectors and other 

relevant background information – i.e. occupation and education background – in Pakistan. 

As mentioned the minimum wage law has not been implemented well and because of that the 

introduction of policies and law to implement minimum wages have had no impact. Further, 

due to lack of governance and high inflation substantial wage differentials do persist in 

Pakistan. What could be the reason for existence of these wage differentials? Why are private 

sector wages constantly lower than public sector wages? How are they structurally related to 

the sector wage gap? What role does education plays in the explanation of wage differentials? 

The concern of this chapter is to explain the existence and persistence of wage differentials 

with economic and social or institutional theories and to provide literature evidence on the 

existence of these differentials. The persistence of wage differentials in the labour market has 

been explained by numerous scholars of economics and sociology, which are discussed in the 

first section of the chapter. With increasing concern about wage differentials, various theories 

have been developed to explain it. These theories may suggest the complexity of wage 

differentials and sector wage gaps, but none of them can on its own prove the full explanation 

of wage differentials and sector wage gaps. 

Large amounts of literature in many different countries and time periods have confirmed the 

existence of industry wage differentials, even after controlling for individual and personal 

characteristics. The benchmark model to address the issue of industry wage differential was 

developed by Krueger and Summers (1988). In similar manner, numerous studies have also 

focused on the public-private sector wage differential and their result shows a great deal of 

variation in estimated differentials based on sample selection, the definition of the public 

sector and use of specification.  

Education plays an important role in modern labour markets. Many studies over time have 

confirmed that highly educated individuals earn higher wages, faces less unemployment and 

work in more prestigious occupations than their less-educated counterparts (Card (1999)). 
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The benchmark model for the estimation of returns to education was derived by Mincer 

(1974). Most of the recent studies have evolved from this model. 

This chapter begins with an overview of the theories of how labour markets operate to 

produce wage differentials between industries, sector wage gaps, and returns to education. 

The chapter then focuses on examining the theories mainly used for the analysis of wage 

differentials and returns to education in Pakistan: neoclassical, theory of equalizing 

differences, efficiency wage theory, alternative theories of wage differential and human 

capital theory. The second section of the chapter reviews the related literature on wage 

differentials. This section is further divided into three sub sections, where the first section 

discusses the relevant literature on industry wage differentials.  This is followed by a review 

of the literature on public-private wage differentials and employment choice between the two 

sectors. The third sub section reviews the literature of returns to education and it also 

introduces a brief discussion of education inequality.  

3.2 OVERVIEW OF WAGE THEORIES 

3.2.1 INTRODUCTION 

It is helpful to look very briefly at the main economic, sociological and institutional theories 

on wage differentials in industry and on wage discrimination, in order to provide a more 

complete theoretical framework before reviewing theories mainly used in the Pakistan. The 

theories to be discussed in this section include mainly neo-classical theories, which are the 

theory of equalizing differences, human capital, and efficiency wage theory and non neo-

classical theories, which are labour market segmentation and alternative theories. The next 

part of the section will discuss briefly neo-classical and non-neo-classical explanation. 

3.2.1.1 NEO-CLASSICAL THEORIES 

The most basic neoclassical model suggests that wages should be equal in a labour market, 

which was based on perfect competition, profit maximization and homogeneity of workers 

but contrary to this it is clear that the difference in wages among individuals do exist. This 

has led economists to develop a wage differential argument. There are three main 

neoclassical theories or arguments, which explain differences seen among workers: the 

Theory of equalizing differences, refers to observed wage differentials which exists among 

work activities and workers due to the monetary and non-monetary advantages or 

disadvantages, Human Capital Theory, refers to the skills, knowledge and competencies of 
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individuals and Efficiency Wage Theory, where wages above opportunity costs are consistent 

with profit maximization assuming that higher wages can increase output.  

3.2.1.2 NON-NEO-CLASSICAL THEORIES 

The theories introduced so far fall into neo-classical economics. Alternative explanations 

which fall outside these orthodox analyses of the labour market are discussed here. The 

Human Capital theory suggests that the individual productive capacities are determined by 

the wage and the allocation over the job but some economists also emphasize in contrast 

theory to Human capital, which they called Segmented Labour Market (SLM). This can be 

further classified as the Dual Labour Market and the Internal Labour Market. Each theory 

will be discussed in detail in the next section of this chapter. 

3.2.2 THEORY OF EQUALIZING DIFFERENCES 

The Theory of Equalizing Differences identifies wage differentials as the result of intrinsic 

properties of specific occupations that require wage compensation for negative job traits or 

are compensated for with non- pecuniary positive traits. Rosen (1986, ch12 p641) writes: 

“The theory of equalizing differences refers to observed wage differentials required to equalize the 

total monetary and nonmonetary advantages or disadvantages among work activities and among 

workers themselves.”  

The Theory of Equalizing Differences (or compensating differentials) assumes that wages 

reflect the amenities or disamenities of a job. Industry wage differentials can be explained by 

this because of different working conditions and the nature of risk. For example, due to the 

high risk in the mining and construction industry a worker expects an added premium on their 

average wage while social service jobs, which have convenient working hours, proximity to 

home or safety, worker accepts lower wages in exchange for these non-monetary amenities. 

A theory of the supply of workers to labour activities has been widely used for the analysis of 

compensating wage differentials, which are then differentiated by various job attributes – 

safety, working conditions, worker skills and other job requirements.  

Working Environments, which often refer to nonpecuniary factors, decides the wages 

on the basis of working conditions. Favourable working conditions attract labour at 

lower wages then the average whereas unfavourable working condition require a 

premium as a compensation to get more workers. 
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Worker Skills requires investment in acquiring skills necessary to carry out different 

types of work. It can be associated with formal schooling and on-the-job training. So, 

the opportunity cost of forgoing the time-spent training will be compensated through 

premium wage.  

Other Job Requirements may include factors such as partial or inconsistent, flexi-

time and part-time employment. Partial or inconsistent employment includes seasonal 

workers such as workers in Agriculture, who should get paid more for their labour as 

their wages carry them in the time of unemployment as well. But contrary to this 

presumption agriculture workers are the lowest paid workers in most developing 

economies. 

In addition to this attributes compensating differential also includes safety, which 

pervades many aspects of environmental legislation, workplace safety regulation, 

food, drug, consumer safety legislation etc.; the degree of responsibility, which is 

compensation of risk, by taking additional responsibility; and the probability of 

success, defined as “entrepreneurial compensation”, the compensation for taking extra 

risk in the work for successful outcome. 

 Industry wage differentials and Sector wage structure are associated with working 

environments, whereas worker skills are associated with occupations wage structure but both 

are  inter-connected as well. Other job requirement and attributes also play an important role 

in determining wages and can create substantial wage differentials. 

3.2.3 HUMAN CAPITAL THEORY 

Economic prosperity and the functioning of a nation depend on its physical and human 

capital stock. Human capital theory offers one of the most important supply-side explanations 

for wage differentials and a wage gap. Human capital covers the knowledge and skills 

possessed by an individual, by past investment in schooling, vocational training and 

qualifications and experience in the labour market, making it possible to produce goods and 

services to enhance the economic productivity of the nation. Therefore, the wage differentials 

and wage gap is due to the different skills, experience and qualifications that workers bring to 

the labour market. 
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The theoretical framework most responsible for the adoption of education and development 

policies has come to be known as Human Capital Theory. Human capital theory rests on the 

assumptions that formal education is highly instrumental and even necessary to improve the 

production capacity of a population (Schultz (1971), Sakamota and Powers (1995) and 

Psacharopoulos and Woodhall (1997)). In short, the human capital theorists argue that an 

educated population is a productive population and as there are different levels of education, 

this is one reason for the wage differential as well. 

According to human capital theory, by attending school, obtaining educational qualifications, 

on-the-job training for job specific skills or attending training courses an individual makes an 

investment. Human capital theorists also differentiate between general skills and firm specific 

investment skills in training. In order to become potentially more productive in many firms 

an individual should invest in general skill training, as the firm specific training will be 

restricted to a unique firm. On-the-job training is a mixture of both general and firm-specific 

skill investment. 

According to Babalola (2003), the rationale behind investment in human capital is based on 

three arguments: 

i. That the new generation must be given the appropriate parts of the knowledge which 

has already been accumulated by previous generations; 

ii. That new generation should be taught how existing knowledge should be used to 

develop new products, to introduce new processes and production methods and social 

services; and 

iii. That people must be encouraged to develop entirely new ideas, products, processes 

and methods through creative approaches. 

Justification for large expenditure on education in developed and developing nations can be 

provided by human capital theory (Fagerlind and Saha (1997)).  Most of the economists 

would agree that nation‟s economic and social development is determined by human 

resources not by its capital or material resources. 

3.2.4 EFFICIENCY WAGE THEORY 

Efficiency wage models (EWMs) predict the existence of wage differentials as an equilibrium 

solution in models where firms and workers optimize their behaviour.  Those models do not 
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rest on the assumptions that firms are oligopolistic and wages are subject to collective 

bargaining. In simple terms efficiency wage is a point when marginal cost of increasing a 

wage exactly equals the marginal gain in the productivity of the firm‟s workers. 

3.2.4.1 THE BASIC MODEL  

Workers productivity is a positive function of wages is the hypothesis for efficiency wage 

models and this is the reason why workers enjoys better pay even in the condition of excess 

supply as there is a risk of reduction in productivity is involved. There are alternative models 

of efficiency wage to explain the link between productivity and wages, which are the shirking 

model, the gift-exchange model, the fair wage-effort model, the adverse selection model, the 

turnover model, the sociological models and the union threat model. In the standard neo-

classical model wages perform only only an allocative job, i.e. equating supply and demand 

for labour. While in efficiency wage models wages play an additional role, which varies 

depending on the  model‟s assumptions. For example, wages affect worker behaviour by 

affecting physical productivity in the nutritional model, by effecting work effort in the 

shirking model, or by affecting morale in the normative models. Wages also determine the 

quality of the labour hiring pool in the adverse selection model, or the probability of 

acceptance of a firm‟s employment offer in the recruitment model. The dual role played by 

the wage rate is at the core of the nonclearing results obtained by these models.  

Yellen (1984) has developed a simple generic efficiency wage model, which assumes that 

each identical, competitive firm in an economy has a production function of the form:  

Q = F(e(w) L) , e‟(w) > 0  

where L is the number of workers, w is the real wage and e is the effort per worker, or more 

general, worker productivity. Suppose that e‟ > 0, e (0) ≤0, and the elasticity of e (w) with 

respect to w is declining in w. A profit-maximizing firm hires all labour at wages it choose to 

offer, solves the problem as: 

                                                             max𝐹 𝑒 𝑤 𝐿 −  𝑤𝐿                                                              (1) 

The solution yields 

                                                                      
𝑒′ 𝑤∗ 𝑤∗

𝑒 𝑤∗ 
= 1                                                                    (2) 
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And 

                                                        𝑒 𝑤∗ 𝐹′ 𝑒 𝑤∗ 𝐿 = 𝑤∗                                                             (3) 

Now if the firm wants to hire all the labour it wants at any reasonable wage then the profit 

maximizing solution is sets to the wage = w* (the efficiency wage) in a way that the elasticity 

of effort with respect to the wage is unity, and hire labour at that wage until the marginal 

product equals w*. The key assumption here is that effort per worker is increasing in the wage 

rate. EWMs have been mostly developed as explanations of involuntary unemployment, but 

they also provide a justification for wage dispersion.   If the effort function differs across 

firms then firms‟ optimal wages will also differ, and in equilibrium wage differentials will 

arise. Alternative efficiency wage models are examined in the next section. 

3.2.4.2 ALTERNATIVE EFFICIENCY WAGE MODELS  

There are different types of EWMs: shirking model, where firms pay above market wages, to 

decrease the incentive to shirk, turnover model,  where firms pay wage wages to reduce costly 

labour turnover, adverse selection model, where it‟s assumed that the average quality of the 

applicant pool increases with the wage rate, sociological models, where firms can raise group 

work norms by offering wages above the market level to attract labour force, union threat 

model, where firms pay wages to its workers as high as possible as they would receive under 

collective bargaining agreement to avoid collective action. 

3.2.4.2.1 Shirking Model  

The shirking model is the one that has been most extensively developed in the literature.  

See Shapiro and Stiglitz (1984), Calvo (1985), Sparks (1986), and Bulow and Summers (1986),  

among others. The model assumes that workers have some discretion concerning their work  

performance and that their are costs associated with monitoring, or that monitoring is imperfect. 

In order to induce workers‟ good behaviour and discourage shirking, the firm needs to pay 

above the market clearing wage, to a point where the wage premium raises the cost of being laid 

off.   The shirking model adds new variables to equation [1]; now the firm‟s effort function 

depends on the average wage, the aggregate unemployment and the unemployment benefit.  

The shirking model predicts that firms that pay high wages are those with high monitoring 

costs, significant possibilities for workers to vary their effort inputs, and high costs from 



37 
 

shirking, such as expensive broken machinery (Shapiro and Stiglitz, 1984).  Another hypothesis 

derived from this model is that a firm should pay a higher “premium” to occupations in which 

poor worker performance can cause larger damage to the firm.  

The primary objection to the shirking model is that firms have other ways to enforce employee 

discipline in a more efficient manner instead of paying high wages plus the threat of dismissal. 

A variety of bonding mechanisms, such as post-performance bond, employment fee, in the 

labour market can potentially eliminate the requirement for unemployment as a worker 

discipline device.  

3.2.4.2.2 Turnover Model 

The labour turnover model assumes that turnover is costly to firms and therefore their wage 

policy is used to economize on such costs (Salop, 1979, and Stiglitz, 1974, 1986).   The costs 

could be direct expenditures, such as orientation programs, or indirect costs such as lower 

worker productivity during adjustment processes, which are at least partially paid for by the 

firm.   This model has a formal structure that is very similar to the shirking model.   In this case, 

a higher wage than the market clearing level plays the role of reducing costly labour turnover.   

Workers will be more reluctant to quit the higher their relative wage (compared to the market 

wage) and the higher the cost of being unemployed.  

The bonding critique referred to in the shirking model also applies to the turnover model. Salop 

(1979) assumes that there are restrictions to charging a fee to new applicants (which is an 

alternative to wage policy), restrictions that arise from imperfect capital markets, worker risk 

aversion or moral hazard problems.  

Stiglitz (1974) has explained rural-urban wage differentials for LDCs in terms of a labour 

turnover model.   The assumption is that turnover, hiring and training costs are higher in the 

urban than in the rural sector, and that turnover is a function of wages.   Thus, a firm can reduce 

its turnover rate by paying urban workers higher wages than those that prevail in rural areas.  

3.2.4.2.3 Adverse Selection Model 

The  adverse  selection  model  is  based  on  four  assumptions:     first,  workers  are 

heterogeneous in ability; second, job performance depends on worker ability; third, the firm has  

imperfect information on worker characteristics (ability); and last, ability and worker 



38 
 

reservation wages are positively correlated. The model is set up under the assumption that better 

workers have better alternative offers, where a relevant option is self-employment (Weiss, 

1980).  

The firm that offers higher wages attracts a better pool of applicants, and the quality mix of 

those who quit their jobs is a function of relative wages. Thus, firms that pay higher wages will 

be able to achieve higher levels of productivity. Similar adverse selection models to the one 

described in Weiss (1980) are tested in Garen (1985) and Weiss and Landau (1984).  

3.2.4.2.4 Sociological or Normative Models 

While the previous EWMs were neoclassical in their assumption of individual maximization  

by all agents, the sociological models, by contrast, emphasize social conventions that are not  

completely individualistic (Solow, 1979 and 1980; Akerlof, 1982 and 1984; and Akerlof and 

Yellen, 1988).  

In Akerlof‟s partial gift exchange model (Akerlof, 1984) the firm raises worker effort by paying 

the worker a wage above the going wage (giving a gift) and in reciprocity workers will work 

harder than the minimum standard (a reciprocal gift).   Workers have a perception about their 

fair wage that Akerlof models as a function of previous period wages, wages paid to other 

workers who belong to the individual‟s reference group, unemployment levels, and the 

individual‟s work rules.   They make a similar argument to predict the positive correlation 

between wages and profits. The hypothesis is that worker morale, and therefore work effort, 

will be negatively affected by “unfair” disparities between worker and firm earnings. 

There are two main implicit hypotheses in the sociological model that we would like to 

highlight.  

A first implicit assumption is the notion that in most occupations workers have some 

discretional power over their work.   As a consequence firms‟ output does not depend only on 

the number of workers employed but also on workers‟ level of effort.   As has been stated by 

Akerlof (1982) this could be also interpreted as a distinction between labour and labour power.  

A second implicit notion is that the economic man is a social category (Solow, 1980).   The 

recognition of the importance of social conventions and fairness considerations determines that 

the effort function depends not only on workers‟ own wages, but also on workers‟ relative 
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wages (across workers) and workers‟ past wages.   A worker‟s perception of being unfairly 

treated with respect to his/her co-workers influences his/her productivity.  

3.2.4.2.5 Union Threat Model  

Finally, let us note that the union threat model developed by Dickens (1986) led to  

outcomes similar to EWMs.   The threat of collective action provides workers with bargaining 

power that allows them to appropriate part of the firm‟s rents.  In the case of a monopoly, rents 

are derived from the firm‟s market power (monopoly profits); in the case of a competitive 

firm, Dickens (1986) assumes that in the short run workers will share the return from any firm‟s 

fixed assets.   The model predicts that unemployed workers will be unable to bid down the 

firm‟s wages and that higher wages are expected  in sectors  with  low  organization  costs  

and  high  potential  gains  from unionization.  

3.2.5 SEGMENTED LABOUR MARKET 

Labour market segmentation theory argues that labour markets are segmented, with different 

working conditions in each segment and limited employment transfer between them. 

Institutionalism sees industry wage differentials as the consequence of the labour market 

structures which restricts some industries to lower paid jobs due to working conditions. It has 

originated as several economists believed that certain aspects of the labour market cannot be 

explained by standard neoclassical theories. Some of these aspects are the persistence and 

increasing poverty, inequality of education and income, also failure in implementing 

education and training programmes, irrationality and discrimination in hiring by employers, 

irregularities in labour market and the level and structure of unemployment (Cain (1976)). 

So, in order to indentify all of these problems, supply side economics of human capital theory 

is replace by a demand orientated theory: Segmented Labour Market (SLM).  Ryan (1984) 

defines segmentation as “... the failure of the labour market to treat its participants even-

handedly, in that it accords significantly different opportunities to otherwise comparable 

people”. 

3.2.5.1 THE DUAL LABOUR MARKET APPROACH 

Within the SLM theory, the first approach developed is known as the dual labour market 

approach. This approach divides the labour market into two segments: a primary and a 

secondary segment. Labour markets demand side falls into primary (or good) jobs and 
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secondary (or bad) jobs while supply side consists of primary and secondary employees. The 

core of segmentation is an exact one to one correspondence between the demand and supply 

sides of the labour market, as the mobility between segments is very small, nevertheless it 

still exists.  As noted by Vietorisz and Harrison (1973)  “the labour market is divided into 

discrete segments across which mobility is severely restricted by technological and social 

barriers”. Discrimination, high financial costs and risks attached to migration, and shortage 

of labour market information are example of such barriers.  

As employees in primary job sectors are considered more productive compared to secondary 

employees, they enjoy benefits of better promotion opportunities, higher rewards for equally 

productive employees; gain a higher social status, more stable job and benefit of on-the-job 

training and better working conditions. Individuals who have to bear this stigma are women, 

part-time workers, elderly persons, persons with a bad social background and persons with 

uncompleted education.  

The difference between wages paid by primary and secondary markets can be seen as the 

difference between wages in excess of market clearing and wages at market clearing. As 

firms, who belongs to the primary sector do set the wages as they „prefer‟, so indirectly 

efficiency wage theory is supported by dual labour market theory.  

However, identification of labour market segmentation is not straight forward. Craig et. al. 

(1982) followed Piore (1979) in distinguishing between primary industrial sectors in a study 

of industrial organisation and low pay. In the study, the primary sector is composed of large 

firms, who enjoys market power, have modern technology and face a stable product market, 

while the secondary sector is composed of small firms, facing competition and have declining 

product markets and act as contractors to primary sector. They found that wages in primary 

sectors were higher but they observed the two-tier workforce within primary firms, one who 

was paid good wages and had good working conditions while other, in a minority occupation, 

were employed on relatively low wages as would be in the secondary sector. Other studies 

have also focused on occupational distinctions in the application of dual labour market 

approach and have found results as Craig et. al. (1982). Segmentation within the primary 

sector of the dual labour market is developed as an internal labour market, which determines 

the conditions on which wages are set and labour is distributed within the firm. 
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3.2.5.2 INTERNAL LABOUR MARKET 

As noted above, internal labour markets reflect the firm within which primary and secondary 

jobs can be found. An internal labour market is a type of labour market which exists within 

the organisation. It can be further divided as insiders and outsiders – the organisation is 

classified as „outsider‟   if the wage structure and workers allocation depends on external 

market conditions on the other side in „insider‟ organisations, the positions of workers are 

mostly defied by „job ladders‟ and treated preferentially and have no relation to external 

market conditions. 

Wages within „insider‟ type of internal labour market do not reflect supply or demand 

conditions in the external market, rather they depend on the requirements and needs of 

organisations. Imbalances that develop over time in the supply and demand of particular 

types of labour vis-à-vis the external labour market are dealt with through a variety of non-

wage adjustments, including recruitment and training, job redesign and subcontracting. One 

needs to understand why organisations decide to adopt this kind of employment strategy, 

which is protected from the external system before providing the disadvantages of labour 

market segmentation. The next section focuses mainly on the relevant literature on the wage 

differentials and returns to education. 
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3.3 LITERATURE REVIEW 

3.3.1 INTER-INDUSTRY WAGE DIFFERENTIALS 

Systematic wage differentials among industrial sectors are not a new phenomenon. 

Differences in average wages across industries can reflect differences in the composition of 

their workforces in terms of skills and productivity. However, in more recent years a wide 

range of studies in different countries have found that workers with comparable measured 

characteristics associated with productivity- notably education and experience – earn 

different wages depending on the industry in which they are employed. Moreover, this 

pattern of wage differentials across industries has been found to be highly stable over time, so 

transitory differences in demand across industries cannot be the explanation. Furthermore, the 

pattern is very similar across industrialised countries, in that the same industries seem to be 

high-versus low-paying ones having controlled for measured worker characteristics. (e.g. 

Krueger and Summers, 1988). 

This empirical regularity clearly poses a challenge to labour market theory. According to the 

simplest neo-classical competitive model of wage determination, two individuals with the 

same productive capabilities should have the same marginal productivity and thus receive the 

same wage irrespective of the industry in which they are working. It has long been recognised 

that wage differentials between identical individuals could persist in equilibrium, because 

higher wages would be needed to compensate workers for less attractive non-wage attributes 

of particular jobs, such as unpleasant or even hazardous working conditions. Therefore the 

standard competitive theory of wage setting recognises that there may have to be 

compensating differentials between jobs with different non-wage attributes that enter into the 

employee‟s utility function. 

The exact scale of inter-industry wage differentials is still questionable, (Abowd et al. 1999; 

Björklund et al. 2004; Gibbons and Katz 1992; Goux and Maurin 1999). There is some 

agreement on the fact that these effects are fairly persistent, closely correlated from one 

country to another (Helwege 1992), and of varying dimensions in the industrialized countries 

(Hartog et al. 1997). In addition, a number of studies suggest that sectoral effects are 

significantly weaker in countries having strong corporate traditions. (Edin and Zetterberg 

1992; Hartog et al. 1999; Kahn 1998; Rycx 2003). There have been few studies, which have 

carried out cross-country comparisons of inter-industry wage differentials. Moreover, while 

various explanations based on efficiency wage mechanisms or rent sharing have been put 
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forward (Benito 2000; Krueger and Summers 1988; Thaler 1989; Walsh 1999), the existence 

of industry wage differentials remains a complex and unresolved puzzle.  

A seminal paper by Slichter (1950) concerns „regularities‟ in the US wage structure. Their 

results reports the rank order correlation of average hourly earnings to be 0.73, using hourly 

wage data for unskilled male workers for 20 US manufacturing industries over the period of 

1923-46. Results also found the significant correlation between earnings and a number of 

financial variables, such as net income, value added per wage-earner, and it shows the 

positive correlation between unskilled male earnings and value added per worker, value 

product of labour, and firms‟ profit margins. The article concludes providing the evidence of 

„managerial discretion‟ in wage determination and the role of competitive forces in 

determining wage outcomes can be undermined by such discretion. As a result, it may also 

account for the apparent stability over the time. 

Katz (1986) reviews the previous studies on industry wage differential and the evidence, in 

explanation of the role of efficiency wages in industry wage differentials and indicates that 

large differentials are difficult to explain in terms of differences in labour quality or 

differences in important non-pecuniary aspects of work requiring compensating differentials.  

A study by Rotemberg and Saloner (1986) explains industry wage differential on the basis of 

the role of on-the-job accumulation of specific human capital by individuals. Their estimation 

model was based on three conditions; first, trainees are not as productive as incumbent 

workers. Second, technology has some putty-clay features and third, workers have some 

bargaining power. They found that the pattern of inter-industry wage differential is consistent 

with model, where all three conditions are met.  

Krueger and Summers (1988) and Dickens and Katz (1987) provide earlier research, which 

revolves around the US. But, neither of these studies utilizes panel data in their analyses, 

instead they have used large cross-section, Current Population Surveys (CPS), and historical 

data on average industry earnings, to investigate the impact of inter-industry wage 

differentials among different occupations on individuals earnings. Their findings suggest the 

existence of inter-industry wage differential even when controlling for observable human 

capital characteristics and demographic factors. It also concludes that industry wage structure 

is stale across countries and time. 
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Krueger and Summers (1988) contribution was particularly prominent, as they used cross-

sectional US data with individual and their job attributes, and also longitudinal data, which 

allowed them to analyze individual fixed effects. Cross-section results indicate that the 

employment weighted standard deviation of industry dummy coefficients is approximately 14 

percent. They also found that a correlation of 0.91 between the estimated industry wage 

effects for 1974 and 1984.  In the second section of the paper, the authors have examined the 

importance of compensating differentials, unions and other factors in explaining the 

substantial industry wage differentials. By adding working conditions measures, such as 

weekly hours, job conditions, commuting time etc., the authors conclude that compensating 

differentials are not playing an important role in determining the industry wage differential.  

Inter-industry wage variations reflect only human capital differences, but remain inconclusive 

as to the source of the differentials (Dickens and Katz (1987)) This assumption is challenged 

by Groshen (1991). In the paper by Groshen (1991), author has demonstrated that intra-

industry establishment wage differentials (EWDs) vary almost as much as industry wage 

differential once controlled for occupation. Using data on six manufacturing industries, they 

found that the standard deviation of EWDs is 14 percent of the mean wages (20-70 percent 

intra-industry wage variation). The results also suggest that job classification and 

establishment alone can explain 90 percent of wage variation. 

In the labour market, a vast amount of dispersion in wages across industries do not all appear 

to be the results of the transitory effects is evidenced by Helwege (1992) using five Censuses 

of Population over the 40 years between 1940 and 1980. The simple estimation model found 

that the employment weighted correlations of industry effects across five censuses are highly 

significant and always above 0.70. Results also suggest that neither is there evidence that 

new-entrants joined better paid industries or avoided the low paid industries nor the 

experienced workers who switched the industries joined the high-paid industries between 

1965 and 1970.  

International dimension of inter-industry wage differential is studied by Gittleman and Wolff 

(1993). They have used 14 OECD countries data over the period of 1960 to 1985 for 

comparative examination of industry wage structure. The paper has focused on four main 

issues; first, to what extent are industrial wage structures stable over time? Second, what are 

the trends in industrial wage dispersion in these countries? Third, how similar are industry 

wage structures among countries and how has the degree of similarity changed of the time? 
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And what factors can explain the different trends in wage differential across different 

countries? Their results found that first, industry structures are stable over the time and also 

stable in terms of country ranking in the estimation sample. Second, the industry wage 

structure shows the evidence of becoming similar among the nations, which is associated 

with a convergence of per capita income. Third, correlation measures suggests that economy-

wide wage structures of all counties have been very stable during the period of 1960 to 1985 

and it also shows that the coefficient of concordance, from 1970 to 1985, is higher than 0.90. 

Finally, trends in industry wage dispersion differ markedly among countries. Overall, the US 

was found to have a high level of industry wage inequality amongst all due to the low level of 

unionisation. Erdil and Yetkiner (2001) extend the work of Gittleman and Wolff (1993), 

comparing the inter-industry wage structure for industrialized and developing countries for 

over 20 countries using two different data sources with the period ranging from 1970-1992, 

to find whether the industry wage differentials are consistent and stable, independent of time 

and space. They concluded that the determinants of wage differentials are independent of 

time and space within each country group. Authors have considered several factors which 

may provide evidence on determination of wages, such as capital-labour ratio, international 

competitiveness ratio, real value added per employee, profitability etc., and the analysis 

proves that the factors in explaining inter-industry wage differential at country level are also 

valid at international level.    

Gera and Grenier (1994) estimate inter-industry wage differential for Canada using Labour 

Market Activity Survey for 1986 at one and two digit level of industry aggregation. The 

results shows that for two digit industry, the employment weighted standard deviation is 15 

percent, which is higher compared to one-digit (6 percent), indicating a large amount of 

variation within broad industry groups. The paper concludes that the differentials cannot be 

explained by observed compensation factors and also the differential are consistent with the 

rent-sharing explanations of labour market, based on efficiency wages. 

Mizala and Romaguera (1998) have used firm level data for 1985, 1991 and 1987 for Chile 

and Brazil, respectively. Existence of wage differentials is found even when controlling for 

human capital and when comparing between narrowly defined occupations It shows that 

firms have a uniform internal pattern of remunerations. The author‟s result also supports the 

earlier findings of Katz and Summers (1989) and Thaler (1989) that inter-firm wage premia 

are highly correlated across occupations. 
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Hartog et. al. (1999) have presented the inter-industry wage differential for Portugal, using 

three different cross-section data sets for 1982, 1986 and 1992.  Their results show that 

Portugal has high inter-industry wage inequality compared to other international evidence but 

it also evidenced a decrease in dispersion during the 1980s, and the authors have argued that 

a more centralised and co-ordinated wage setting could be the reason for the fall of wage 

dispersion.  Walsh (1999) has embedded Shapiro and Stiglitz‟s (1984) multi-sector model for 

efficiency wage, where each of the firms endogenously chooses the level of effort supplied 

by the worker. They have argued that a multisector model allows one to establish a link 

between the theoretical prediction of efficiency wage models and observed wage 

differentials. The results shows that the jobs in badly monitored or low-turnover sectors will 

have lower effort levels thus these sectors could have lower wages, contradicting the standard 

prediction of efficiency wage models that these would be the high wage sectors. 

Determination of earnings of private sector employees using British Household Panel Survey 

(BHPS) is documented in paper by Benito (2000). Results found significant variation in 

relative wages in different industries after controlling for human capital and demographic 

characteristics in cross-section analysis; it also suggests that the employment weighted 

standard deviation for industry coefficients for 1991 and 1994 was approximately 11 percent. 

To obtain insights into the characteristics of the high versus low paid industries, the author 

also correlates the cross-section wage differentials against a set of industry characteristics and 

found a positive relation between the industry wage premium and industry profitability. 

Another study on UK wage inequality has carried out by Taylor (2002); the author has argued 

that the majority of pervious research on UK wage inequality has ignored the heterogeneity 

of observable worker characteristics across industries and regions. Using data between 1981 

and 1995, the author has estimated within-group wage inequality and the trend in within-

group wage inequality across the industries and regions. The results suggests rising within-

group inequality in all the regions, which can be explained by different sources because of 

heterogeneity of inequality across industries; it was also found that it is imperative to 

examine industries other than Manufacturing. 

Arbache (2001) has investigated the wage differentials and wage determination in Brazil 

using micro-data for the 1980s and 1990s, using models with segmentation, which are 

explained by efficiency wages. The author also tested several competitive theories and found 

that unmeasured abilities and efficiency wage models play an important role in wage 
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determination. Inter-industry wage stability over a period of two decades is investigated by 

Arbache et. al. (2004). In the case of Brazil, he examined the effect of trade liberalization, 

with market-oriented trade police reforms and also high and variable inflation on inter-

industry wage differential providing test for the stability of the wage structure. The results 

indicate that various shocks and reforms had little or no impact on the industrial wage 

structure as there is no change in the wage structure when these changes were taking place. It 

was suggested that in the case of developed countries, competitive theories based on 

unmeasured differentials in individuals‟ ability and „non-competitive‟ theories centred on rent 

share and/or efficiency wages can be plausible hypotheses for the persistence of inter-

industry wage differential.  

Rycx and Tojerow (2002) examine the existence of inter-industry wage differential in 

Belgium for both males and females using cross-sectional data for 1995. Their results show 

that the structure of wages in Belgium is comparable with that observed in the other 

industrialised countries, but compare to them authors‟ results suggest relatively small wage 

dispersion. Results are also in line with the hypothesis of a negative relation between the 

dispersion of inter-industry wage differential and the degree of corporatism of the 

industrialised countries. The role of unions in explaining of inter-industry wage differentials 

is assessed by Rycx (2003) for Belgian private sector. The paper has distinguished the 

estimation between two types of establishment: (i) who are solely covered by national and/or 

sectoral collective agreements (CA); and (ii) who are in which wages are collectively 

renegotiated at the firm level. The evidence suggests the existence of a sectoral effect on 

workers‟ wages, even when bargaining regime was not considered. Findings also show that 

the bargaining regime has a significant impact on wage structure in Belgium, as workers 

covered by CA earns 5.1 percent more compare to workers who are solely covered by 

national and/or sectoral CAs. The author‟s findings also support hypotheses that the 

sensitivity of wages to the bargaining regime is significantly lower in corporatist country.  

The study by Plasman et. al. (2007) adds to the existing literature on Belgium by examining 

the magnitude, stability and source of inter-industry wage differentials over the period of 

1995 to 2002 for the private sector. Based on individual wage regressions, the authors found 

that (i) the level of education plays an important role upon wages; (ii) the gender wage gap is 

highly significant and has remained stable over the time of 1995 to 2002; (iii) the employer 

size has a positive and stable effect on workers‟ wages and (iv) workers covered by CA earn 
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significantly more than workers whose wages are solely coved by national and/or sectoral 

CAs, which is in line with the findings of Rycx (2003). Results of wage dispersion shows that 

the dispersion of wages across sectors had steadily and quite substantially decreased between 

1995 and 1992.  

Reilly and Zanchi (2003) have pointed out three issues with the Krueger and Summers (1988) 

study, the issues are: (i) the industry that is excluded from the least square regression has an 

inter-industry wage differential (ii) failure to provide correct standard errors for the 

transformed industry wage effects and (iii) industry wage differentials in the context of semi 

logarithmic wage equations are measured as log points and not as percentage differences as 

they have interpreted. To address these issues authors have updated the results obtained by 

Krueger and Summers (1988) for the USA in years 1989 and 1996. They found that the least 

squares standard errors were overestimated compared to the standard errors obtained from 

delta method, resulting in misinterpreting the small industry wage effects as insignificant. 

Transformation from log points to percentage industry wage differential shows that only the 

largest (absolute) values are significantly affected.  

Baffoe-Bonnie (2004) raised the issue of to what extent individuals‟ characteristics, labour 

market conditions and sample selection affect the wage differential between full-time and 

part-time workers using CPS for 1993 for USA. The author has also obtained the wage 

differential at regional level and the results show that the wage determination process for full-

time and part-time workers does differ and education has more impact on wages for full-time 

workers compare to part-time workers. The results also reveal that once other factors are 

controlled and once sample selectivity bias is taken into account, the wage differential 

between full-time and part-time workers is about 23 percent nationally or 10 percent less than 

the gross wage differential. 

Inter-industry wage differential in Ireland is estimated by Gannon and Nolan (2004) using 

cross-sectional data for 1996, where they have measured not only overall differentials in the 

average wage across sectors but also to what extent these differentials are explained by a 

range of employee, job, employer and sectoral characteristics. Their findings suggest the 

substantial differences in wages across the industries. When a range of firm and sectoral 

characteristics are taken into account, the authors found that larger firm size and higher 

sectoral profits were positively associates with higher wages, although the scale of inter-

industry wage differential haven‟t altered. In comparison with other countries like France and 
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Sweden, the wage dispersion across the industries is higher in Ireland but is lower compare to 

UK and USA. 

Analysis of inter-industry wage differential and gender wage gap for European countries, i.e. 

Belgium, Denmark, Ireland, Italy, Spain and UK is carried out by Gannon et. al. (2005) using 

matched employer-employee dataset for 1995. Their findings show that, in all countries and 

for both gender, wage differential do exists once controlled for working condition, individual 

and firm characteristics and it also suggests that the hierarchy of sectors in terms of wages is 

similar for male and female across the countries. A simple t-test shows that between 43 and 

71 percent of the industry wage disparities are significantly different for women and men. 

Dispersion of wage differentials is quite large in Ireland, Italy and UK and relatively 

moderate for Belgium, Denmark and Spain. Industry profitability is found to be significantly 

correlated with industry wage differential for both gender in all countries (except Ireland). 

The gender wage gap results suggests that the mean log wages of male and female workers, 

fluctuates between 0.18 in Denmark and 0.39 in UK, and most of this gap can be explained 

by the segregation of women in lower paying industries.  

Another study by Rycx (2008) compares the structure and determinants of inter-industry 

wage differentials in Eastern and Western European countries, which are Belgium, Italy, the 

Netherlands, Norway, Portugal and Spain compared with Latvia, Lithuania, the Czech 

Republic and Slovakia, using European Structure of Earnings Survey for 2002. Findings 

shows that existence of substantial wage differential across sectors in all countries after 

controlling for employee, job and employer characteristics and it also show that the hierarchy 

of sectors in terms of wages is similar between Eastern and Western European countries. 

Energy, chemical, financial and computer industries are among high-paid sectors while 

traditional sectors, such as textile, clothing and leather industries, hotels and restaurants and 

retailing,  are the one where wages are the lowest.  

Longitudinal analysis on inter-industry wage differential on Korean labour market is 

examined by Cho (2007). The author has estimated a simple Mincer equation as well as fixed 

effects estimates to control unmeasured worker characteristics using Korean Labour and 

Income Panel Study between 1998 and 2005. Estimation results suggest that only 4 industry 

dummies are significant out of 10 and there is no significant wage differential in fixed effects 

estimates. From the results, the author has drawn the conclusion that industry affiliations 

themselves do not play an important role in affecting wages, which contradicts the results 
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found by almost all the industry literature. Differences in labour market institutions and the 

self-selection problem could be the reason for not finding any significant industry effect on 

wages in Korean labour market in the view of the article‟s author. 

Contribution of industry variables in urban residents‟ income inequality in China is assessed 

by Zhao (2009) for 1988, 1995 and 2002 using Chinese Household Income Project Survey. 

The results suggest that over time as the income inequality of urban residents‟ has widened, 

the inter-industry wage differential has also expanded. During 1995-2002, the estimates 

found that increasing inter-industry wage differential was due to the monopolistic industries 

of transportation, storage, post office and communication and finance and insurance.  It is 

worth to note that authors have used 15 different dummies for estimation out of which only 6 

is significant and the reason for that could be the smaller sample size as for the year 2002 

total number of observation is only 6000. 

 While the investigation of why similar individuals in similar jobs might be rewarded 

differently in different industries goes on, other studies have argued from within the strictly 

competitive framework, that unobserved differences in abilities and jobs in fact account for 

much of the explanation for inter-industry differential. Gibbons and Katz (1992) provide 

empirical assessments of unmeasured ability and true industry-effects explanations o the 

measured inter-industry wage differences. Using the sample of workers displaced by plant 

closures, the authors have found that the first differenced estimates are consistent with 

industry-effects explanations, while both true industry effects and persisted individual effects 

(workers traits) features are consistent in a single model. First differenced evidence also 

suggests that traits have only a small direct effect on wages, while the post-displacement 

evidence suggests that traits substantially influence mobility decisions. In summary, the 

authors conclude that no single theory provides a complete explanation of inter-industry wage 

differential as different theories have greater impact on different sectors of labour market.  

The role of unobserved heterogeneity as an explanation of the observed inter-industry 

differentials is addressed by Carruth et. al. (1999). The estimation sample consists of six 

waves of British Household Panel Survey (BHPS) from 1991-1996. Pooled cross-section 

results suggest that observed heterogeneity in worker and workplace characteristics accounts 

for about 55 percent of raw industry wage differentials, while it accounts for 82 percent of the 

1-digit industry wage pattern, when estimated with fixed effect and results also support the 
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standard human capital theory
9
. The author‟s result is contradicted by the results of Dickens 

and Katz (1987a, 1987b) and Krueger and Summers (1987, 1988), as their results firmly 

reject competitive explanations of inter-industry phenomena. Carruth et. al. (2004) extend 

their previous study to include eight waves of BHPS from 1991-998, the results do not differ 

much from their previous findings. To sum up the inclusion of observed and unobserved 

worker ability together explains approximately 90 percent of the variation in wages and this 

time-invariant effects are also correlated with the industry-specific effects.  

Unmeasured skills on apparel worker‟s wages using first-differenced model for 1983-1995 

using CPS sample, Shippen (1999) found that, when estimated as cross-section, apparel 

workers earn 15 percent less compare to similar workers in other industries. A wage change 

model shows that around 80 percent of the wage differential is due to skill differences, which 

cannot be captured by level regression. The findings support the previous evidence of 

Murphy and Topel (1987, 1990) that after implementing controls for endogeneity bias and 

measurement error, unmeasured skills remain a large and significant factor in the inter-

industry wage differential. 

Goux and Maurin‟s (1999) study, using longitudinal earnings data for France, implies the 

importance of unmeasured ability across individuals by focusing on those switching 

industries. In contrast to Krueger and Summers (1988), they find that inter-industry wage 

differentials for such workers are very much less than in cross-sectional data. They argue that 

this difference probably arises because Krueger and Summers(1988), in their longitudinal 

analysis use a highly aggregated industrial breakdown distinguishing only seven sectors, 

Goux and Maurin (1999),  in contrast, were able to distinguish 99 industries, and demonstrate 

that aggregating these and repeating their analysis of job switcher did indeed lead to much 

higher inter-industry differentials. 

While Goux and Maurin (1999), discount the importance of “true” inter-industry wage 

effects, they explore and find substantial differences across firms in France. They find that 

the average differential in wages paid to the same worker by two different firms is between 

the ranges of 20-30 % (percent), and that most of this is within rather than between industries. 

Within a given industry, wages rise with the firm size and capital intensity. They thus see 

modest inter-industry differentials as reflecting cyclical factors, while arguing that inter-firm 

                                                           
9
 See the Wage Theory section of this chapter for more explanation on Human Capital theory. 
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differences are compatible with efficiency wage models. Larger firms or more capital-

intensive ones find monitoring more costly and are particularly anxious to retain workers 

with high levels of firm-specific human capital. 

Martins (2004) addresses the hypothesis that unobserved heterogeneity is behind industry 

wage differential by estimating the wage equations using quantile regression on Portuguese 

employer-employee matched data set for 1995. Quantile regression estimates show that 

industry effects, at the bottom, middle or top of the conditional wage distribution, resembles 

those obtained by using Ordinary Least Squares, concluding that unobservable differences 

across workers are not a critical element and other non-competitive factors may play an 

important role in wage determination. 

The importance of unobserved ability in understanding the existence and persistence of inter-

industry wage differentials using data on siblings from five countries, which are Denmark, 

Finland, Norway, Sweden and USA, is accomplished by Björklund et. al. (2004). Their key 

findings suggest that within family estimates of inter-industry wage differentials are lower 

than OLS estimates. For the Nordic countries, 11-24 percent of industry wage dispersion can 

be attributed to unobserved factors common to brothers, while in the US, it is approximately 

50 percent. But differences in ability bias bring US estimates of industry wage dispersion in 

line with those Nordic countries. Cross-country comparison reveals that the overall variance 

of wages is considerable higher in the US than in the Nordic countries. 

Abowd et. al. (2005) have explained the long-term inter-industry wage differential by 

decomposing the measure into a part due to unobservable individual heterogeneity and a part 

due to employer heterogeneity for USA and France. The results using variables, such as 

quasi-rent, union, capital-labour ratio, export-sales ratio etc., show that quasi-rent explains 

much more of the variance in the firm effects and in the person effects. The results also 

support the role of wage bargaining which is more prevalent in France than in the USA.  

The literature suggests the existence of industry wage differentials overtime and also it 

follows the same pattern. It further also suggests the industry wage differential is explained 

by the observable characteristics but unobservable characteristics also play an important role. 

Over the time, dispersion across the industries has remained unchanged and the hierarchy of 

the industries have also remained similar in terms of wage differential. 
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3.3.2 PUBLIC-PRIVATE WAGE DIFFERENTIALS 

There is a growing body of evidence which suggests that government employment (public 

sector) is attractive in terms of both wages and job security. However analysis of public 

sector labour market has not attracted much attention among economists in developing 

countries, especially Asian countries. Also, the number of studies which have attempted to 

compare job and pay conditions across sectors is rather limited. In general most studies that 

have investigated relative wages across sectors have a standard wage equation approach 

where the public-private differential is estimated by means of a dummy variable identifying 

the public sector or by estimating separate equations and analysing the implied wage 

differential using the Oaxaca-Blinder decomposition technique. Some of the studies on 

developing country have also employed the switching regression model to determine the 

sector selection. Overall, results from the studies using different methodologies show a great 

deal of variation in the estimated differentials depending on the selection of the sample, the 

definition of the public sector, the chosen specification and the identification strategy used. 

As very few studies have been carried out on Pakistan, the study focuses much of the 

attention on the other available literature, which have investigated public and private sectors 

wage differentials, to assess the main results and the methodology used. Using Bureau of 

Labour Statistics, Fogel and Lewin (1974) have indicated that public-private pay 

relationships in the US can be explained by the political forces nature that affects government 

wage decisions. Their occupational pay structure analysis results reveals that the public sector 

tend to pay more to low-skill and craft jobs and to pay less for top executive jobs compared to 

the private sector. 

Bloch and Kuskin (1978) have used a basic wage equation for wage determination in the 

union and non-union sectors. Their results suggest that non-union wage sectors are relative 

more to individual workers‟ level of education and experience and to regional price level 

variation. They also found a positive union/ non-union wage differential for most occupations 

especially those that are highly unionized and less skilled. Although, the differentials do not 

vary much when obtained from separate union and non-union  equation compare to 

differential obtained from union dummy variable in wage equation. The authors have also 

pointed out that estimated union-nonunion differentials are imperfect measures to the extent 

where unions have raised wages to the level which could have been prevailed in the absence 

of unionism as non-union wages themselves are affected by presence of unionism.   
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Based on data from the 1971 Canadian Census, Gunderson (1979) has found that the pure 

wage advantage associated with public sector employment was 6.2 percent for male and 8.6 

percent for females and this advantage was due to the payment of relatively constant 

premium. Although, the public sector was found to pay lower returns to education, 

experience and training so the earnings advantage tend to be largest for the least skilled 

workers at the lowest level of earnings. The authors‟ results are consistent with the earlier 

studies carried out using different methodology and other Canadian data. Another study on 

Canadian public-private sector earnings was carried out by Shapiro and Stelcner (1989). 

There study extends the earlier research of Gunderson (1979) but using 1981 Canadian 

Census and found that the gross earnings advantage of both male and female government 

employees rose over the decade. Using separate wage equations for men and women in both 

public and private sectors, the authors found that as a percentage of private sector wages, the 

gross public sector wage advantage for men rose from 9.3 percent to 19.1 percent and for 

female, it increased from 22.3 percent to 27.2 percent. while the decomposition of the wage 

gap revealed that the pure public sector wage advantage as a percent of private sector wages 

fell from 6.2 percent to 4.2 percent but rose from 8.2 percent to 12.2 percent for female.  

A study by Robinson and Tomes (1984) attempted to estimate union wage effects with the 

analysis of public-private wage differentials. Standard union non-union wage equation were 

estimated for public and private sector hourly paid worker using data drawn from the Social 

Change in Canada Survey 1979. The results suggest that union status is strongly affected by 

the expected wage gain from joining the unionized sector. Analysis of public-private wage 

differential has shown that there were negative differential for nonunionized workers, 

especially females.  

Using data from the Current Population Survey (CPS), Blank (1985) estimated to what extent 

workers with different characteristics are likely to employed by public sector versus the 

private sector. The author has used two different sector choice models, one for selection 

between public and private and other for selection among private, federal and state and local 

sector. Occupations which are not likely employed by government, such as farmers, 

salespeople, craft workers, were excluded from the analysis. Results have shown that the 

government was more effective in enforcing employment guideline in public sector than in 

private sector. It also suggests that highly educated and more experienced workers are likely 

to choose the public sector as it provides higher wages or other rewards. Even though, there is 
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clear correlation between wages and sectoral choice, the results also indicate that sectoral 

choice involves more than just wage comparisons. 

Gyourko and Tracy (1988) have used a multinomial log model, to estimate selection among 

private/non-union, private/union, public/non-union and public/union. Based on CPS data, 

estimates show that union differentials were much higher in the public as compared to private 

sector and non-whites were found to have the largest public-private differential compare to 

all major categories of workers considered. Disaggregated analysis shows an advantage to the 

federal workers relative to what they would earn in private sector.  

Van der Gaag and Vijverberg (1988) and Stelcner et. al. (1989) had carried out a study 

describing the wage determinants and wage differential using switching regression model in 

Cote d‟Ivoire and Peru, respectively. In case of study of Cote d‟Ivoire, they found that the 

larger differences in wage rates reflect to a large extent differences in educational attainment 

and experience. For Peru, they have drawn the microdata from the Peruvian Living Standards 

Surveys. Their results supports the earlier finding of Vijverberg et. al. (1988) that the use of 

OLS estimates for wage comparisons can be misleading because of the inherent selectivity of 

the samples. In this study, they have focused on mainly two points (i) self selection 

sensitivity of distributional assumptions of the model and to the specification of the switching 

equation. (ii) switching equation is a reduced form equation that combines demand and 

supply aspects. 

Assaad (1997) used the Heckman selection model to estimate public-private wage differential 

and found that education provides access to jobs with non wage benefits that are not captured 

in return to education. The selection model results shows that education above secondary 

level is extremely important in acquiring government job but access to these jobs is getting 

difficult as the queues get longer. Decomposition of wages between public and private sector 

indicate that wages are higher in the private sector than in public for males, but persisting 

queue in public sector suggest that the difference is not large enough to compensate private 

sector workers for difference in nonwage benefits. While for females the public sector wages 

exceed wages in private sector at all education levels and this gap has found to be widened 

with experience.  

Using Family Expenditure Survey for 1988, Kanellopoulos (1997) estimated separate wage 

equations for public and private sector by gender to analyse the wage differential. The author 
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has also used the Oaxaca decomposition technique to decompose the observed wage 

differential. The results show the existence of a significant wage differences between public 

and private wage structure. It also suggests that higher level of education has higher return in 

public sector for male that in the private sector, while it is opposite for the lower level of 

education. No educational qualification except university graduates is significant in 

determining the female wages in public sector. The observed pay advantage of male in public 

sector can mainly explained by differences in their qualification while qualifications account 

very small part in explanation of observed pay differential for female.  

Lassibille (1998) estimated separate wage equations by sector and gender, based on data from 

household survey conducted by Instituto Nacional de Estadística in 1990-91 for Spain.  The 

results suggest that an individual‟s age increases the probability of working in public sector 

while it is opposite for the private sector. Private sector workers, both male and female, get 

higher rates of returns to education than public sector employees. The Oaxaca decomposition 

reveals that individual characteristics explain 51 and 76 percent of the wage differential for 

female and male respectively, and education is the most important element, which account 

for almost 80 percent for female and 68 percent for male of the total contribution of 

endowments.  

A study by Bender (1998) reviews the post 1986 literature on central government-private 

sector wage differential. To sum, most articles reviewed found that premium is paid to the 

central government workers but this premium has declined since 1986. In the US, the central-

government and private sector wage premiums range between 5 and 20 percent, depending 

upon the occupation, gender and race of the sample, while for other developed countries the 

wage premium is mixed. In developing countries, the public-private wage differential is often 

negative but still public sector jobs have the compensating differentials such as access to 

pensions, better working conditions, etc. Another study by Bender and Elliott (2002) 

investigated the impact of differences in job attributes on the public-private wage differential. 

Using data from Social Change and Economic Life Initiative Survey for 1986, the authors 

have estimated simple OLS models by sector and gender. To assess the role of job attributes 

on the wage differentials, the authors have used Oaxaca decompositions technique and have 

found that there are substantial differences in wage structures between two sectors and job 

attributes play an important role in accounting for wage differences between two sectors. It 
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also suggests that public sector wage structure is less sensitive to job attributes differences 

compare to private sector wage structure. 

Mueller (1998) has analysed the public-private wage differential in Canada using quantile 

regression. The results suggests that public sector employees tend to receive a wage premium 

on average compared to their counterparts in private sector and federal government male 

employees get 5 percent wage premium that is highest. Female employees get much higher 

premium compare to male as they get overall 8 percent premium in public sector, while male 

employees get only 2.7 percent premium. In the case of both male and female, premium is 

enjoyed by who are at lower tail of distribution. 

Using the switching regression model, which allows endogeneity of education level, 

experience and hours worked, Dustmann and van Soest (1998) have analysed the public-

private wage differential in Germany. Their results reject the common assumption that 

education is exogenous in the sector choice equation and they also found positive correlation 

between education and sector choices. The authors have used different models to analyze 

statistical assumptions, such as correlation between errors, type of model, variables included 

in the model, and found negative high wage differential except for the models, which do not 

allow correlation between error terms in the selection and wage equation. The authors 

concluded that it is more important to account for endogeneity of right-hand side rather than 

just generalizing the switching regression model. 

Tansel (1999a) used individual data from Household Expenditure Survey 1994 to estimated 

four way multinomial logit models for sector selection. The choices included were non-

participation, covered wage work, uncovered wage work and other employment where formal 

sector is defined as wage earners who are covered by a social security program and the 

informal sector is defined to include those wage earners who are not covered by any form of 

social security program. The findings suggest that the covered sector wages are almost twice 

as high compared to those in the uncovered sector for male and results also indicate 

substantial wage differential between covered and uncovered wage earners for both male and 

female. These wage differentials are suggestive of segmentation in the labour market between 

covered and uncovered sectors.  

Tansel (1999b) used the same dataset as in previous study to examine the wage determination 

in public administration, state owned enterprises (SOE) and formal private sector and the 
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selection process in these sectors. The author has estimated a Mincer equation for the sectoral 

wage, which takes sector selection into account. When controlled for observed characteristics 

and sample selection, public administration wages are lower than covered private sector at 

university level wages while SOE wages are higher than covered private sector wages except 

at university level for male. The findings are also suggestive of discrimination for female in 

the private sector and in line with most of the literature; private returns to schooling are lower 

in the public sector then in the private sector. Although, the analysis does not take into 

account non-wage benefits of the public sector jobs such as job security, work effort, work 

hours and various fringe benefits.   

Adamchik and Bedi (2000) have used data from Labour Force Survey for 1996 on Poland to 

estimate public private wage differential using switching regression model. Private sector 

found to have earning advantage and a male university graduate earns 28 percent more in 

private sector compare to their public sector counterpart. When selection variables, such as 

age and entry in labour market, shows positive selection into private and negative selection 

into public sector for males while for female, both public and private sectors have positive 

selection. The authors have also raised the issue of moonlighting due to widening wage gap, 

which can compromise the efficiency of the public sector as public sector worker can retain 

their secure first job and supplement their income by maintaining a second job. 

For the UK, Henley and Thomas (2001) have shown that public sector remains an important 

source of employment despite its fall compare to private sector in all Great Britain (GB) 

regions. The authors have used data from British Household Panel Survey for 1991 to 1996 to 

estimate standard earnings functions from different GB regions. The results suggest the 

existence of positive and significant differentials with considerable variation across regions. 

Once controlled for observed characteristics, the results show that the public-private wage 

differential is high in the regions of high unemployment, which is suggestive of Keynesian 

multiplier effects that are more likely to dominate any displacement effects resulting from the 

reduced attractiveness that is faced by private sector employers. Another study by Bell et. al. 

(2007) has examined the size of public-private sector wage differential across geographical 

areas in the UK over the time. Their estimates suggest that historically high wage premia was 

due to bargaining structure in public sector and these premia are declining over time. 

Regional analysis reveals that public sector labour markets are around 40 percent responsive 

to differences in amenities and costs compare to private sector labour markets. 
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Using quantile regression, Nielsen and Rosholm (2001) have investigated the determinants of 

wage in Zambia and also analysed their effects at different points in wage distribution over 

time. To do so, the authors have used three different vales of Zambian household data for 

1991, 1993 and 1996. Their findings suggest that the return to education is higher in the 

private sector than the public as competitiveness in wage setting is not generally found in 

public sector and as a result skills are not rewarded at market price. But, overall the results 

suggest a positive wage gap in favour of public sector and also have increased over the time, 

especially among the least educated at the lowest quantiles of the conditional distribution. 

The public-private wage differential for the upper part of the distribution has remained 

unchanged and has decreased for those who have high levels of education, concluding that 

low-skilled gain more from the public sector while for high-skilled both sectors are lucrative 

for the employment.  

Melly (2002) has measured the differences in the earnings distribution between public and 

private sector in Germany using data drawn from German Socio-Economic Panel (GSOEP) 

for 2000. The author has also stratified the wage premium by level of education, level of 

experience and public and private sector wages in different occupations. OLS estimation 

shows that in the public sector wages are 8 percent lower for males although it is substantially 

higher for females by about 9 percent. Quantile regression results indicates that the 

conditional pay distribution is more compressed in public sector as the public sector wage 

premium is highest at the lower end of the wage distribution and it decreases as wage 

distribution move up. Thus, public sector reduces the within-group inequality. Decomposition 

of the wage differential found that most of the differences are explained by differences in 

education, tenure and experience for male while occupations play a major role in explanation 

of wage differential for female. 

Analyses of wage differential and transitions between formal and informal sector in urban 

Mexico is carried out by Gong and van Soest (2002) using panel data from Mexico‟s Urban 

Employment Survey. The authors have estimated a dynamic multinomial logit model with 

random effects for the sectoral choice and two linear dynamic random effect equations as 

wage equation in two sectors. In support with existing evidence, authors have found that 

education increases the wages in both sectors and have much stronger effect in formal sector. 

The results also show the existence of large wage differential between formal and informal 

sector for high educated individuals but for medium or low levels of education have small or 
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negative wage differential between two sectors. Authors have not found any evidence of 

unobserved heterogeneity on the current wage.  

Christofides and Pashardes (2002) have used a probit model to account for the double 

selection problem of choice between self and paid employment and employment in public 

and private sector. Estimation was based on individual data drawn from the Cyprus 

Household Expenditure and Income Survey for 1990-91. Public-private wage differential 

calculations show an unconditional gap, which is largely accounted by observed 

characteristics. The observed wage gap portion, accounted by differences in observed 

characteristics, ranges from 30 to 80 percent. The authors have also found presence of 

selection effects in the wage equations that individual, especially women, who obtain 

employment in public sector and accept lower wages than similarly qualified individuals in 

the population. 

Jürges (2002) has provided the distributional analysis of public-private wage gap in Germany 

from 1984 o 1996. Estimation of 13 waves of GSOEP is consistent with findings from the 

other countries (Mueller (1998), Gong and van Soest (2002), Melly (2002), Nielsen and 

Rosholm (2001)). The raw public-private wage gap decreases at wage distribution moves up. 

Male workers at the lower tail of the wage distribution earn around 5 to 10 percent more in 

public sector than in private sector compare to workers who are at the upper tail of the wage 

distribution who earn up to 12 percent less. On the other side, female workers earn more in 

the public sector than in the private. Again, consistent with other studies findings, author 

found that observed wage differential in public sector is due to education and tenure.  

The public sector pay gap in France, Great Britain and Italy is investigated by Lucifora and 

Meurs (2004) using micro data on these countries. Using quantile regressions, authors have 

found that wage differential is not constant throughout the quantiles, so wage differential is 

sensitive to the quantile selection and the pattern of the wage premia also varies with gender 

and skill. In all three countries, low skilled workers have higher wages in public sector than 

in private sector while completely opposite is true for high skilled workers. Decomposition of 

wage differential indicates that much of the wage differential at lower part of wage 

distribution is explained by differences in return but it vanishes at the upper part of wage 

distributions and becomes negative for males. 
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Falaris (2004) has estimated the wage equations to investigate the public and private sector 

wages in Bulgaria for 1995. The estimation of a probit equation for the selectivity between 

two sectors shows that potential work experience and higher education reduces the 

probability of being employed in the private sector and ethnic Bulgarians are also less likely 

to be employed in the private sector. Jovanovic and Lokshin (2004) have used Russian 

Labour Force Survey to investigate the state and private sector in the city of Moscow. Their 

analysis is suggestive of substantial wage differential between state and private sector as the 

gap between private and state sectors wages are 14.3 percent for male and 18.3 percent for 

female. Authors have argued that part of this wage gap could be offset by the benefits 

received by state-sector employees, such as retirement benefits, sick leave, medical and 

childcare benefits.  

Glinskaya and Lokshin (2005) have used Indian Employment and Unemployment surveys for 

1993-94 and 1999-2000 to investigate the wage differential between the public and private 

sector as well as the workers‟ decision to join particular sector in India. Estimation of OLS 

and sector selection shows that the wage differential between workers in the public and 

private-formal and private-informal sectors are significant, positive and high. In 1999-00, the 

real wage in public sector was almost double compare to wages in private-formal sector and 

when compared with private-informal, real wages of public sector was three times more. 

Most of the differences are due to differences in education and experience and the wage 

differential has increased between 1993-94 and 1999-00. The authors have also documented 

that India has one of the largest wage differential between public and private-formal sector 

workers when compared with OECD countries, North America, Eastern Europe, Africa and 

Indonesia and wage differential as high as in India were only found in Ghana, Côte d‟Ivoire 

and in regions of Brazil. The study suffers from the smaller sample of Indian labour market 

which could have led such high estimates of the wage differential. The study does not include 

the most skilled workers in India‟s labour market such as managers, lawyers and accountants, 

which are likely to be employed by private sector and have higher wages. 

The public sector wage gap in France for 1990 to 2002 have estimated by Bargain and Melly 

(2008) using OLS and quantile regression methods. Repeated estimation of OLS for each 

year shows that men are underpaid in the public sector while women are overpaid; comparing 

the estimates with raw wage differential reveals that the trend in the wage gap is unchanged 

for both men and women but the over of public pay gap is lower. Fixed effects estimation on 
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pooled data shows that the public sector premium is not significantly different from zero for 

both men and women. 

 Disney and Gosling (2008) have estimated public sector wage differential and changes over 

time using the New Earnings Survey in the UK for men and women. The authors have 

introduced a new method to analyze wage differential using pay data, which utilise the 

standard fixed effects assumption but uses two-stage estimator based on the residuals from 

testing the null hypothesis of a zero sectoral effect, to be able to construct time-varying 

estimates of sectoral differential. Authors have by-pass the issue of identification strategy in 

indentifying workers selection control. Their analysis shows that, over the time, public wage 

differential are not different from zero. 

Cai and Liu (2008) have attempted to fill the gap of lack of empirical evidence on public-

private wage differentials in Australia using six waves of Household, Income and Labour 

Dynamics in Australia survey. The study employed both OLS and quantile regressions to 

examine the sectoral wage gap at the mean and over the entire conditional wage distribution 

and have found that sectoral effects are negative and significant for males and a significant 

positive for females having controlled for observed individual and job characteristics. 

Consistent with the studies on other countries, author‟s results also suggest a wage premium 

for public sector worker at lower part of the conditional wage distribution. Decomposition 

results indicate that contribution of returns differences to the wage gap is only -0.05 for 

males, in other words male workers earn 5 percent less in public sector than in private sector. 

Authors have also decomposed the wage differential obtained from quantile regression as 

OLS model cannot reveal the variation of the sectoral effect across wage distribution. 

Bargain and Kwenda (2009) have estimated the wage gap between informal and formal 

sector for South Africa, Brazil and Mexico. The authors have estimated fixed effects quantile 

regression procedure to take account of workers‟ unobserved heterogeneity. Their results 

confirm the stylized fact that workers in the formal sector have better observed characteristics 

at wage distribution. The wage distribution patterns are similar across countries and most of 

the wage gap vanishes at the top of the distribution. The authors have pointed out that non-

pecuniary benefits attached to each sector should be taken into account while analysis wage 

gap. 
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Kelly, McGuinness and O‟Connell (2009) have estimated the public-private sector pay gap 

and change in differential over time in Ireland between 2003 and 2006. The results found that 

the public sector premium have increased from 14 percent to 26 percent between 2003 and 

2006. The authors have also analysed the premium within the public sector, which suggests 

substantial variation as in the Civil Service and Local Authorities found to have lowest 

premium of 9.6 and 11.8 percent while the highest premium is found in Education and 

Security Services of 52.5 and 30.7 percent.  

Using Italian micro data, for the period of 1998 to 2008, Depalo and Giordano (2010) have 

estimated the public private sector pay gap. To assess the wage differential across the wage 

distribution, the authors have used quantile regression and the results show that the public 

sector premium for women is averaging between 13 and 17 percent while for men it is equal 

to or less than 7 percent. The wage premium remains relatively constant across quantiles for 

women while the premium for men decreases towards higher quantiles and as a result the 

gender gap between premia increases towards higher quantiles. However, estimates have 

failed to provide any clear trend in wage premia over the time.  

Very few studies have estimated public-private wage differentials in Pakistan, and the next 

part of the discussion reviews some of the studies on sectoral wage differential in Pakistan. 

The structure of urban labour markets in Pakistan that focuses on wage formation and returns 

to education for male workers is analysed by Alderman and Kozel (1989) using the survey 

conducted by the International Food Policy and Research Institute and the Pakistan Institute 

of Development for 1986. Their results suggest that educated young men are happy to wait to 

find employment in the formal sector rather than accepting a less desirable job in the informal 

sector, which also suggests that the formal sector pays a premium on wages to college 

educated males. However this premium is small or none for less educated males but 

unmeasured benefits are higher in the formal sector. Higher levels of education increase the 

chances of getting job in the formal sector. An analysis of older men reveals that most of 

them rely on extended family income or support from overseas family members in the form 

of remittances. In this study, analysis has done on a very small number of observations in 

urban areas only, but the majority population in Pakistan lives in rural areas. 

Using LFS data for 1996-97, Nasir (2000) estimated earnings differentials between public 

and private sectors in Pakistan. The estimation results suggest that the human capital 

variables are a major determinant of wages and the wage premium is quite high for married 
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workers in the private sector whereas no premium is found in public sector. Decomposition 

of wages indicates that the wage premium in the public sector is mainly due to better human 

capital and other endowments. It also shows that the wage premium due to personal 

characteristics and endowments in the public sector is offset by the wage structure of the 

private sector, which pays compensation at higher rates for the same characteristics relative to 

the public sector. In this study, the author has compared public sector wages with private-

formal and private-informal sectors, rather than comparing two sectors directly, and as a 

result the author has found negligible wage differentials between the two sectors. 

Hyder and Reilly (2005) have used data for Pakistan drawn from the Labour Force Survey 

(LFS) for year 2001/02. Public sector workers in Pakistan tend to have both higher average 

wages and education than in the private sector. Analysis suggests that about 40 percent of the 

raw differential in wages is accounted for differences in average characteristics between the 

public and the private sector. Using quantile regression they found that the public sector in 

Pakistan has both a more compressed wage distribution and a smaller gender pay gap than 

that prevailing in the private sector. Their estimates suggest that the „mark-up‟ was found to 

decline monotonically with movement up the conditional wage distribution. In particular, the 

premium at the 10
th

 percentile was estimate at 92 percent compared to a more modest 20 

percent at 90
th

 percentile.  

Hyder (2007) used data from LFS 2001-02 to estimate multinomial logit model to derive the 

wage differential among public, private and state owned enterprises (SOE). The probit 

estimates based on human capital variables reveal that more educated individuals are likely to 

join the public sector. And public sector workers in Pakistan tend to have higher wages and 

level of education compare to private sector. The results on public and private wage 

differential are consistent with other studies.  

A study by Aslam and Kingdon (2009) used Pakistan Living Standards Measurement Survey 

for 2005 to investigate public-private wage differentials by gender in Pakistan. The authors 

found that raw wage differentials between the public  and private sectors in gross wages were 

more than 1.5 times as high for males and more than three times as high for females. The 

authors have employed three different techniques: OLS, sample-selectivity-corrected and 

household fixed effects to get the robust estimates of wage equations. The decomposition 

analysis shows that about 66 percent of wage differentials in log wages were explained by 

differences in workers‟ characteristics for men, while for females the corresponding figure 
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was only 40 percent. One of the major problem in doing gender analysis on Pakistan is the 

sample size, and in this study the females represent only 11 percent of the total sample and 

when broken down further on a sector basis this reduces further. For this reason many of the 

studies on Pakistan do not carry out the gender analysis and for this reason only the wage 

differential results for female could not be as reliable as one wants. 

Most of the reviewed studies have used the quantile regression approach to assess the public-

private wage differential across the wage distribution and have found that at the higher end of 

the distribution wage differential is narrower. In the case of Pakistan, to the author‟s 

knowledge only four studies have been carried out on public-private wage differentials using 

cross-section data only so this study fails to measure the change in wage differential over the 

time. Pakistan has gone through major privatisation as now the share of the public sector 

stands at only 21 percent.  So it becomes necessary to investigate the impact of the 

privatisation on individual wages and also to address the issue of wage differentials between 

the public and private sectors and to measure the trend in this wage differential over the time. 

The next section of this chapter reviews the literature on the returns to education and also 

some studies of wage inequality as many of the public-private estimates have found that 

education plays an important role in explaining the public-private wage differential. 

3.3.3 RETURNS TO EDUCATION 

For many years, the importance of education in economic development has been emphasized 

in economic theory and the concept of human capital is central to most of the research in the 

economics of education. According to the human capital hypothesis, it is widely argued that 

any investment in human capital has a pure productivity element (McMahon, 1999). The 

traditional view of human capital theorists has been that schooling raises labour productivity 

through its role in increasing the cognitive abilities of workers. It has been shown that higher 

labour productivity is a positive function of the level of education received. Following the 

introduction this section discusses the theoretical formulation about the relationship between 

years of schooling and wages to analyse the impact of education in the subsequent chapters, it 

is necessary to understand how education is measured. 

Originally, in the empirical studies, education has been represented by the number of years or 

grades that an individual has completed in the formal system, which commonly known as 

„educational attainment‟ (Behrman and Stacey (1997)).  Many outcomes can correlate with 



66 
 

education and such correlations used educational attainment to represent education. Thus, 

broadly it is known as „formal education‟, as argued by Behrman (1997), defined as a major 

form of education in most societies, and further it indicates that it also includes any other 

forms of education which is used to gain more information, for instance, training, as one form 

of education, is directly correlated with the productivity effects of education rather that non-

labour market benefits 

In the literature, there is an argument about using years of education completed and the 

highest level of education obtained, which reflected that idea known as „sheepskin‟ effect, 

where qualifications have discounted return that exceeds the return that could otherwise be 

gained from the number of years spent acquiring them so that there are discontinuities in the 

returns to education at points associated with acquiring qualifications (Chevalier et. al. 

(2004)). It is evident that such a comparison is possible based on the available information of 

both years of education and qualifications received. In the thesis, the number of years 

completed in formal system is employed as a main indicator of education as this is consistent 

with much other research. 

The estimates are generally derived using standard least squares regressions with the 

explanatory observed variables that are deemed relevant by the researcher in addition to 

education attainment and experience. This interpretation is accurate as long as there is no 

linkage between education and the disturbance term in the earnings equation. Education is an 

endogenous choice variable in the underlying human capital theory as it depends on the 

choices of educational investment made by individuals. Thus ordinary least squares estimates 

of its impact on earnings do not necessarily measure the causal impact of an exogenous 

change in education. Estimates of returns to education based on the analysis of using IV 

measures are mostly applied in the literature. However, many applications of the IV 

regressions in the literature suffer from weak instrumental variable bias (Bound, et al, 1995). 

A large literature has grown up around the Mincer model. Two of the most comprehensive 

surveys are presented by Psacharopoulos (1985,1994). They cover the results of estimating 

the returns to human capital for over 60 countries. Psacharopoulos and Patrinos (2002) 

further updated the results based on estimates of returns to education for 98 countries. This 

study confirmed the results that the highest returns are recorded for low and middle-income 

countries. Returns to education for Asia are at about the world average: 10%. As suggested 

by the Mincer model, the explanatory variables are normally the years or the level of 
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schooling, experience and experience squared. Given perfectly competitive markets, this 

should represent a full model. Partially to allow for market imperfections a number of other 

variables, primarily dummy variables, tend to be included relating to gender, sector and 

region, etc. 

Another study using comparable microdata has been carried out by Trostel, Walker and 

Woolley (2002) for 28 countries worldwide. Their OLS estimates suggests an average rate of 

return to schooling is under 5 percent for men and a just under 6 percent for women 

worldwide and also a great deal of variation in the return to education across countries. The 

instrument variables (IV) estimates shows that OLS results are biased downward by a 

percentage point or more. Over the years there is little change in systematic trend in return to 

schooling from 1985 to 1995. Another study by Trostel (2005) has estimated marginal rates 

of return to education from 12 countries. Estimate of nonlinear extension of Mincer wage 

equations indicates that the marginal rate of return is increasing significantly at relatively low 

level of education and decreasing significantly at high levels of education. Compared to non-

linear estimates, linear estimates of the rate of return to education understate the maximum 

marginal rates of return around 12 years of schooling and substantially overstate the rate of 

return at both the low and high levels of education.  

This section selectively reviews the research which has been done for some developing 

economies by standard least squares regression. It has been suggested that data availability 

makes the issue of finding suitable instruments rather severe for developing economies. In the 

developing economies one can find huge gaps in returns to education between low and high 

level of education, in addition gender difference of the return to education has also been a 

subject to analysis. Women generally receive higher returns to their schooling investments 

(Psacharopoulos, 1994). Flanagan (1998) studied the Czech labour market and reported that 

returns to a year of schooling increased from 4.3 percent in 1988 to 5.7 percent in 1996. For 

males, the change in returns to schooling was from 3.7 percent to 4.5 percent, while for 

females this change was from 5.1 percent to 7 percent. Chase (1998) found that the returns to 

one year's of schooling for men increased from 2.4 percent in 1984 to 5.8 percent in 1993 in 

the Czech Republic. For Czech women, he finds that the returns are higher than for men and 

increased from 4.2% in 1984 to 7% in 1993. 

Campos and Jolliffe (2003) used the data for about 2.9 million wage earners from 1986 to 

1998 in Hungary and concluded that returns to schooling increased from 6.4% in 1986 to 
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11.2% in 1998. The evidence for the Russia Federation is somewhat different. Cheidvasser 

and Benitez-Silva (2007) found that the returns to education in the Russia Federation are 

quite low, less than 5%, and there is almost no improvement in returns to education in the 

post-reform period of 1992-99. Another study by Clark (2003) used data for the years 1994-

1998 to assess the returns to education as well as to specific levels of post compulsory 

education and training in Russia. The results found returns of education between 6 and 13 

percent, in terms of increment to gross wages associated with an additional year of schooling. 

Examination of the returns to specific categories of human capital investment shows that the 

additional levels of education increases the wages however basic and firm specific training 

have become negligible impact on wages. 

Pereira and Martins (2004) have argued in their study that when more covariates are used in 

Mincer equation, which are depend on education, then the coefficient of the education should 

fall. And in meta-analysis on Portugal data they found that the coefficient decreases with all 

combinations of variables used and can drop to half of its size, especially when the sector of 

activity is used as one of the covariates. The education-related choice of sector is an aspect 

that should reflect itself in over-education in the better paying sectors. 

Dickerson et. al. (2001) has investigated the impact of trade liberalization on wages and the 

returns to education in Brazil. They have argued that just using the pooled data for all 

available cross-section might lead to the bias result according to the theory developed by 

Deaton (1985) so to overcome this problem they have used pseudo-panel estimates for the 

returns to education and which shows that the returns are significantly lower than OLS 

estimates, signifying omitted ability bias in traditional cross-section estimated returns in 

developing countries. And on the basis of the evidence they have suggested that previous 

estimates of rates of returns for developing countries might be biased upwards and perhaps to 

a considerable degree. 

Heckman and Li (2004) have shown that the average return to education in China has 

increased substantially in the early 1990s compared to 1980s. The authors‟ estimation of 

return to education based on OLS and IV shows that IV results are higher than the OLS 

estimates of the Mincer model. A study by Li et. al. (2005) on China suggested that selection 

of methodology plays an important role in explaining the estimates of return to education. 

After defining wages on an hourly basis and having controlled for sample selectivity, the 

authors have found that the estimated rates of return to education rises compare to earlier 
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studies on China, who have found lower rates of return to education compare to other 

developing countries. Overall, the authors have found that the return to education is close to 

10 percent for young wage earners and in total results show that returns to education in rural 

China are consistent with other developing countries (Psacharopoulos (1994)). 

Using a nationwide household survey Asadullah (2006) estimated labour market returns to 

education in Bangladesh. The author‟s finding suggests that each additional year of schooling 

increases labour market earnings by 7 percent. The findings are also suggestive of the 

existence of non-linearity in returns to education as return to education increases with level of 

education. Estimates of return to education for males and females, public and private sector 

individuals and rural and urban workplace were also reported. Although, the author has 

mentioned that the majority of the workforce does not participate in the formal labour market 

in Bangladesh so the return to education could not be interpreted in the context of whole 

population and needs further assessment. 

Duraisamy (2002) has estimated returns to education by gender, age-cohort and location and 

have also investigated the changes in returns over the period of 1983 to 1993/94 for India. 

The results found that the private rate of return to education increases as the level of 

education increases up to the secondary level. The wage premium for a technical diploma is 

very high. Male-female return to education comparison shows that female education exceeds 

the return at all level of education except the primary level and at the secondary level, female 

found to have return to schooling almost twice compare to male. Over the years estimation 

indicates considerable change in the reward for education, especially for female where the 

return to education for primary and middle level have declined while returns for secondary 

and college levels have increased during the decade of 1983 to 1994. 

Another study by Dutta (2006) on India over period of 1983-1999 has shown the evidence of 

widening wage gap between regular workers with graduate degree and primary education. 

The author has also found a significant difference in the return to education for regular and 

casual workers. Casual workers face flat returns to education while returns to education for 

regular workers are positive and U-shaped with respect to education level. A study by Tilak 

(2007) has analysed the linkages between post-elementary education and development. The 

author‟s findings suggest that secondary and higher education enhances earnings of 

individuals, which contributes to economic development and post-elementary education 

makes significant contribution to reduction in absolute as well as relative poverty.  
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When it comes to the analysis of returns to education in Pakistan, there is very few of the 

existing studies have investigated the heterogeneity of returns to schooling at different point 

in the wage distribution. Most of the studies on Pakistan also lack estimation on national 

representative data and trend over the time. Using the socio-economic survey on Rawalpindi 

for 1975, which is one of the cities of Pakistan, Hamdani (1977) has estimated the social and 

private rate of return to education for males. Results suggest the income differential between 

individuals with completed level of education and it is  persistent through the work life cycle. 

For all different level of education, when social cost and private cost of education taken into 

account, the private rate of return to education exceeds social returns. The private rate of 

return is from 7 to 27 percent for different level of education, while it is only 5 to 13 percent 

for the social rate of return to education. Although these results provide earlier insight into 

the rate of return to education in Pakistan, they lack the national level data and estimation of 

standard mincer equation, which  includes individual characteristics to analyse what roles it 

plays in estimation of return to education. 

Khan and Irfan (1985), have analysed rate of return to education using earnings function for 

Pakistan, where data was derived from Population, Labour Force and Migration Survey 

(PLM) for 1979 and have used only 2593 observation. The authors have done estimation for 

only three levels of education, which are Primary, Secondary and University, and they found 

that the private rate of return to education is 4 percent, 5.6 percent and 6.3 percent, 

respectively. Comparing these results to the findings of Hamdani (1977), the private rate of 

return is much lower compare to the Hamdani‟s estimates, one reason could be the use of the 

indirect method by Hamdani (1977), which does not take in to account the individual 

characteristics. In comparison with other developing countries, estimation suggests that 

private rates of returns to different level of education are low on an absolute level compared 

to an average of developing countries where these estimates exist.  

The impact of unemployment on private and social rates of return to education is analysed by 

Pasha and Wasti (1989). The authors have used data on Karachi, which is drawn from 

Household Survey for 1987; the sample consists of 12023 male workers. Examining average 

unemployment for different level of education at different age groups, the authors found that 

unemployment rates are high in the early life of worker and then declines sharply but then it 

rises again near retirement age. But for the individual who has a graduate or masters degree 

have a much lower unemployment rate compare to the others after 30 years of age, 
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concluding higher degree have much better job security as compared to others. Estimation of 

social and private rate of return to education, adjusted for unemployment, at different levels 

of education shows that there is not much difference between the obtained results when 

unemployment was not taken into account. 

Several studies by Shabbir (1991, 1994) have analysed returns to education using different 

estimation methodologies. Shabbir (1991) has used Household Income and Expenditure 

Survey (HIES) and PLM survey for 1979 to test the sheepskin hypothesis, which corresponds 

to the increase in returns to education for individual with diploma or degree. Results suggest 

the existence of sheepskin effect for individuals who have completed the formal education at 

matric, intermediate, graduation and masters. In case of level of education at primary and 

middle this effects were insignificant. Another study by Shabbir and Khan (1991)  have used 

PLM and HIES to estimate Mincerian earning functions across different provinces, where 

estimation sample was restricted for only male workers and consists of total 1568 observation 

only. The results suggest difference in the rate of return to education across provinces, Punjab 

have the highest rate of return to education of 9.9 percent, while the lowest rate is in 

Baluchistan, which is only 4.4 percent. The authors have also pointed out the issue of inter-

provincial inequality due to huge difference in rate of return to education. From the economic 

perspective it suggest the segmentation of the labour market across provinces otherwise the 

there shouldn‟t be huge difference in return to education. In attempt to shade for focus on the 

relation of education with earnings, Shabbir (1994) used the data from PSLM 1979 of 3017 

male workers to estimate earnings function and the results confirms the earlier findings that 

education plays an important role in explaining the earnings, author found that education and 

experience can alone explain 41 percent of the variance in the individual‟s earnings. The 

results also suggest the difference in return to education between urban and rural areas. One 

of the drawbacks of these studies is the sample size as small sample size cannot give reliable 

results from the point of policy implications and also does not accurate estimation on return 

to education in Pakistan.  

In another attempt to assess the impact of macroeconomic reforms on wages and the returns 

to education, Sabir (2004) have used roughly 32000 and 28000, for year 1990-91 and 1999-

2000, individuals drawn Labour Force Survey (LFS). Using three different sectors, namely 

agriculture, manufacturing and services, authors have estimated simple Mincerian earning 

function which also includes dummies for different level of education for four different 



72 
 

provinces. In analyzing the structure of wages both at beginning of the reform and after the 

macroeconomic reform, descriptive analysis shows that the wage differential between the 

agriculture and non-agriculture sectors have widened. Estimation of Mincerian technique 

shows that higher return to education for graduate and masters compare to others and results 

also suggests the difference in return to education in different sectors across provinces.  

The role of human and non-human capital factors in determining the earnings has been 

analysed by Nasir (1998) using data drawn from LFS for 1993-94, which consists total of 

27134 workers. Using maximum likelihood probit estimates, the results suggest that human 

capital variables, such as age and education, explain a substantial portion of the variation in 

wages. When the analysis was disaggregated for males and females, it was found that the 

difference in the structure of the labour market for females compared to males was due to 

location, selection of occupation and personal characteristics and also the sample size, as the 

female presents only 6.5 percent. It also supports the previous results on Pakistan studies that 

having done a college or university course increases the earnings significantly. The study also 

reviews the role of different occupations, locations and sectors in determining earnings. In 

order to assess the effect of education on earnings in recent years, Nasir and Nazil (2000) has 

analysed the return to education using, technical training, school quality and literacy and 

numeracy skills using data drawn from the Pakistan Integrated Household Survey (PIHS) for 

1995-96. The sample includes roughly 4800 individuals with a dummy representing private 

school as the authors believe that private schools are better. Using a standard human capital 

model, the results found a positive and substantial effect of private schooling on individuals‟ 

earnings as a graduate of private school earns 31 percent higher than the graduate from the 

public. From their estimation it was not clear that which level of education was acquired from 

private sector as the individual may have acquired his half education in private and half in 

public. Assessing the benefit of each additional year of schooling it was found that each year 

of education brings approximately 7 percent return on individual‟s wage. The results also 

suggest having positive impact of literacy and numeracy skills and technical training on 

earnings.  Using the same data set and specification, Nasir (2002) disaggregated the analysis 

for gender and found that the effect of literacy and numeracy skills are large and significant 

for male compare to female. A male receives 10 percent higher wages due to acquiring skills 

compare to those who do not possess these skills, while a female receives only 3 percent 

returns on these skills. Overall the results are in favour of males while it is evident that 

females have a very small role in labour market in terms of Pakistan. 
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Akbari and Muhammed (2000) have focused on role of educational quality in determining the 

rate of return to education. The authors have pointed out in their study that Nasir and Nazli 

(2000) suffers from a misspecification of the earnings model as education quality affects the 

rate of return to education and it need to be incorporated in the model. The authors have used 

data from LFS 1996-97, using a Mincerian earnings equation estimates suggests that rate of 

return to education has an upward bias, when the effect of education quality has not been 

incorporated. The results found that that marginal rate of return to education 7.16 percent, 

although when the impact of education quality variables were taken in account, such as 

student teacher ratio, the return was only 5.71 percent. 

Khan and Toor (2003) have examined the trends in marginal rates to return to education 

during the period of 1990-2002 using two PIHS survey, 1990-91 and 2001-02. The authors 

have used an extended form of the Mincer equation, which calculates the return to education 

at different education level, by using dummies for different levels of education. The 

calculation of the marginal rate of return to education has been obtained using the 

methodology used by Duraisamy (2002), which has been discussed in the developing 

countries literature. When comparing the results it suggests that, between different level of 

education for 1990 and 2002, except graduation, return to all level of education have 

increased since 1990, although there is no evidence of an increased in growth of earnings by 

acquiring an additional level of education. Gender estimates shows that females have a much 

higher return on all levels of education compared to males, which suggests that additional 

investment in female education may yield higher returns. Using the PIHS survey for 2001-02, 

Jamal et. al. (2003) have estimated the private rate of return to education. Estimates on return 

to education are in line with the results obtained by others for Pakistan, suggesting that 

returns are higher for higher-secondary and tertiary education, which is graduation and post-

graduation, although the estimates have looked over the effect of family background, 

individual characteristics and job characteristics. In fact, this is the case for most of the 

studies on return to education in Pakistan, which have estimated the basic equation using 

education, experience and location but fail to addresses the issues as described above.  

The hypothesis of a positive and significant relationship between education and earnings is 

addressed by Nazli (2004) using data from the Pakistan Socio-Economic Survey 1998-99. 

The final estimation model consists of four dummies each for education and experience and 

other explanatory variables such as dummies for gender, provinces, technical training. It later 
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also includes the dummies for different occupation, to assess the effect of occupation on 

return to education. The results support the hypothesis that there is a positive and significant 

relationship between education and earnings and they also show that when experience is 

divided in to groups, the return to educations is found to be declining as experience 

lengthens. But on the other hand, at different level of education, returns to experience rise as 

level of education improves. Analysis on different occupation suggests the existence of 

significant differences in earnings across occupation. 

Using different methodologies such as OLS, Heckman correction, 2-stage Least Square and 

household fixed effects, Aslam (2006) estimates private returns to education for male and 

female wage earners. In doing so, the author has used data on approximately 13000 

individuals from PIHS for 2002. Findings from all four methods consistently point towards 

significant gender asymmetry in returns suggesting females have higher economic incentive 

to invest in education compare to males. The overall estimates show that returns to additional 

years of education ranges between 7 and 11 percent for men, while it is between 13 and 18 

percent for female. Oaxaca analysis on gender decomposition suggests the existence of 

gender discrimination in the Pakistan labour market as the analysis found that the return to 

education is higher for female compare to male but total earnings are higher for male than 

female.  

A study by Hyder (2007) has investigated the rate of return to education in different sectors 

using two different surveys of LFS. The author‟s results pattern on return to education are 

same as found by Psacharopoulos (1994). When return to education were compared across 

sectors, the result suggest the existence of huge gap between those who do not have any 

formal education and those with some education in private sector and it widen more as the 

level of education increases, as individual with primary education have rate to return to 

education of only 1.56 percent while it is 37.7 percent for individual who has done post 

graduation.  

As shown from the above discussion that in case of Pakistan, research lacks the detail and 

appropriate estimation on return to education as none of the studies have assessed the change 

in return to education over the time, even where data is available and it also fails to estimate 

more robust model and instead uses only basic equation in most of the cases. Most of the 

studies also fail to address the issue of wage inequality which arises due to non-linearity in 
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education. The next part of the literature overviews some of the studies which address the 

issue of wage inequality.  

Using data from CPS, Juhn, Murphy and Pierce (1993) have documented the increase in 

wage inequality for males over the 30 years. The estimation shows that much of the increase 

in wage inequality, for males over the period of 1969 to 1989, were mainly due to increase in 

returns to the components of skill other than years of schooling and years of labour market 

experience. In other words, returns to unobservable skills have shown a steady increase since 

1970. 

Pereira and Martins (2000) have tried to establish the link between education and inequality 

using quantile regressions of Mincer/wage equations for fifteen European countries across 

approximately fifteen year period (1980 to 1995). The authors have also decomposed the 

effect of education on inequality in three terms: inequality due to within- and to between-

educational-levels earnings differentials (prices) and to changes in the distribution of 

schooling (quantities). The results of the majority of the countries (11 European countries 

from estimated 15) suggests that the dispersion in earnings increases with the education 

levels and in these countries unobserved individual characteristics, such as motivation and 

ability, plays an important role in earnings than in the remaining countries.  

Empirical examination of the rate of return to human capital for men in Brazil has been 

carried out by Arabsheibani, Carneiro and Henley (2003). The results show that additional 

years of schooling are very high in Brazil compare to other countries and the average varies 

between 7 and 26 percent per year depending on levels of experience and prior education. 

Although, at 90
th

 percentile, additional year of schooling are typically 4 to 7 percent higher 

compare to the 10
th

 percentile. Authors have also evidenced the growing inequality in returns 

to additional years of education through the period of 1988 to 1998.  

Newell and Socha (2005) have investigated the distribution of wages in Poland for the time 

period of 1992-2002. There findings suggest that the workers at the mean wage on an average 

earn about 185 percent more compare to those in the lowest deciles and under a quarter of 

gap is due to education and occupation. Over half of gaps were in the residual which remains 

unexplained and last quarter of the gap is due to personal characteristics, such as, gender, 

marinates status, tenure and experience, and various job characteristics. 
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As explained by few of the above studies that education plays an important role in providing 

explanation on existence of wage differential and this issue needs to be addressed. This study 

will also address the issue of with-in the group inequality based in different level of education 

over the time. 

3.4 CONCLUSION 

The first section of the chapter has described the theoretical reason for the existence of wage 

differential. The theory of equalizing differences has explained the role of different job 

characteristics in explanation of wage differential while efficiency wage theory predicts the 

existence of wage differential.  Efficiency wage theory also predicts the association between 

wage premium and firm and job characteristics, where the link between both set of variables 

varies depending on the models. In a way, efficiency wage basic model provides 

formalization for arguments found later about the influence of industrial characteristic on 

wage dispersion.  Different models of efficiency wage theory, such as shirking model, 

turnover model, adverse selection model, sociological model and union threat model provides 

explanation on wage setting on the basis of different firm characteristics. For example, the 

shirking predicts higher wages in firms where monitoring costs are high and similarly, the 

turnover model predicts higher wages in firms where turnover is more costly. The literature 

section on inter-industry wage differential provides the literature evidence on, separately or 

together, different models of efficiency wage. Most of the articles discussed in this section 

have shown the existence and persistent wage differential among different industries in both 

developed as well as developing nation. Most of the calculations of inter-industry wage 

differential are based on the estimation of standard wage equation, which involves different 

set of individuals, job and firm characteristics.  

Segmented labour market theory is suggestive of existence of wage differential within labour 

market, with different working conditions in each segment and limited employment transfer 

between them. The dual labour market approach divides the labour market as primary and 

secondary sectors where mobility between these two sectors is very limited. The segmented 

theory predicts the wage differential between public and private sector and discussed 

literature on public-private wage differential supports the argument of labour market 

segmentation. Reviewed literature have calculated the public-private wage differential using 

standard OLS technique and to obtain differential across the wage distribution quantile 

regression approach have used. Most of the articles have found that the public-private wage 
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differential is narrowed at higher quantile compare to the lowest quantile. Some of the studies 

have used Heckmen selection model to predict the role of different personal and job 

characteristic in making decision between two sectors. 

Human capital theory predicts that investing in education, vocational training and experience 

in labour market provides better opportunities in labour market compare to those who doesn‟t 

have these skills and have identified these as the source of wage differential and wage gap. 

Literature on return to education has shown that the rates of return to education are different 

for different level of education, which indeed supports the argument of Human capital theory. 

Most of the articles have extended the standard form of Mincer equation, which includes only 

education and experience as explanatory variables, to take into account the competitive 

conditions of modern labour market. Some of the literature has also explained the role of 

education in explanation of wage inequality at different point of wage distribution using 

quantile approach. 

The next chapter overviews the methodologies for the estimation of inter-industry wage 

differential, public-private wage differential and employment choice, and return to education 

and wage inequality. 
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4 EMPIRICAL METHODOLOGY 
4.1 INTRODUCTION 

The last chapter overviewed the issue of wage differentials and the role played by different 

industries, sectors and returns to education in explaining these differentials. Most of the 

literature has estimated different forms of wage equations in order to begin the basic analysis 

of wage differentials. This chapter presents the different methodologies available to estimate 

the wage differential.  

The chapter introduces the methodology for the estimation of inter-industry wage 

differentials, public-private wage differentials and employment choice and for the estimation 

of returns to education and with-in group inequality.  

The first section of the chapter introduces the econometric method used to estimate the inter-

industry wage differential. The industry wage differential methodology section is further 

divided into three sub-sections, where the first sub-section discusses the specification for 

estimation of standard wage equation, the second sub-section provides the required steps to 

estimate inter-industry wage differential and the third sub-section overviews the sectoral 

wage gap methodology.  

The second section of the chapter then introduces the public-private wage differential 

estimation technique, which is mainly based on wage equation using quantile regression 

technique. It also discusses the employment choice technique between public and private 

sector. Techniques used for the estimation of returns to education and wage inequality are 

overviewed in the third section. This section also discusses the quantile regression approach, 

which can be used to estimate wage inequality and introduces the Juhn, Murphy and Pierce 

(1993) decomposition technique.  
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4.2 INTER-INDUSTRY WAGE DIFFERENTIALS 

4.2.1 WAGE EQUATION 

According to the perfectly competitive model, where marginal productivity is the determinant 

of equilibrium wage, two workers with identical productive characteristics, having similar 

working conditions, necessarily receive the same wages. This model assumes that in 

equilibrium:  

(i) the individual characteristics of the workers as well as the working conditions 

explain substantial part of the variability in individual wages, and  

(ii) worker‟s wages are independent from their employers‟ specific features. 

In order to check the validity of this model, the study will be estimating initially the various 

versions of Mincer‟s (1974) wage equation. The primary objective here is to study the 

evolution of the adjusted determination coefficients as the number of explanatory variables 

increases. The study will also discuss the major lessons of these wage equations. 

The estimated equation is of semi-logarithmic form and its general specification, is as 

follows: 

                               ln 𝑤𝑖 = 𝛼 +  𝛽𝑖𝑋𝑗 ,𝑖

𝐽

𝑗=1

+  𝜓𝑘𝑌𝑘 ,𝑖

𝐾

𝑘=1

+  𝛿𝑙𝑍𝑙 ,𝑖

𝐿

𝑙=1

+ 휀𝑖                                       (1) 

where 𝑤𝑖  represents the real hourly wages of the individual i (i=1,…,N); X is the vector of the 

individual and household characteristics ( prior experience, level of education, sex, marital 

status, spouse education, dummies for number of different age group within household); Y 

comprises a dummy variable relating to sectoral affiliation of the individuals (9 and 41 

branches); Z contains the characteristics of the job (annual working hours, dummy for type of 

job, employee status, occupation of individual); α is the constant; the β; 𝜓𝑘ψ and 𝛿𝑙δ are the 

parameters to be estimated and 휀𝑖  is an error term. For more detail regarding this variable, see 

chapter 5 (Data).  

The next part will describe the steps to calculate the scale of inter-industry wage differential. 
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4.2.2 INTER-INDUSTRY WAGE DIFFERENTIAL 

In addition of the personal and productive characteristics of the workers and their working 

conditions, other factors also contribute into the variation of individual wages. To analyse 

that now the study will test this in a more rigorous way and to do this we will look into the 

existence and scale of inter-industry wage differentials in the Pakistan. To put this differently, 

this study analyses whether wage disparities may be observed between people employed in 

different sectors of activity, similar from the point of view of their productive characteristics 

and their working conditions. The employed methodology is similar to that of Krueger and 

Summers (1988) as described below, however as pointed out by Haisken-DeNew and 

Schmidt (1997) that Krueger and Summers (1988) have suggested approximation of the 

coefficients‟ standard errors in the original regression for the omitted base category, by the 

standard error of the constant term rather than calculating the standard errors of renormalized 

coefficients. Thus, the model has been improved to incorporate the methodology for 

calculating standard errors as suggested by Haisken-DeNew and Schmidt (1997). 

The estimation of inter-industry wage differential depends upon the estimation of a wage 

equation identical to the one described in previous sections (see equation (1)). To start with, 

the study includes only a constant and the sectoral dummies (Y) according to one and two 

digits, which is 9 and 41 branches, respectively. The estimated coefficients 𝛼  and 𝜓 𝑘  (𝑘 =

1,… ,𝐾), are used to identify the wage of the average worker in reference sector and the wage 

differential between the average worker in sector k and the average worker in the reference 

sector, respectively. 

Therefore, the wage of the average worker in sector k is obtained by adding 𝛼  and𝜓 𝑘 . The 

wage of the average worker in economy (i.e. ω) is the average of the wages of the average 

workers in all sectors (i.e. 𝑤 𝑘 , for 𝑘 = 1,… ,𝐾 + 1), weighted by the sectoral employment 

shares (i.e. 𝑝 𝑘), to put in other words: 

                                                                 𝜔 =  𝑝 𝑘

𝐾+1

𝑘=1

𝑤 𝑘                                                                         (2) 
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𝑤 𝑘+1 = 𝛼 
 
 

𝑝 𝑘 =
1

𝑁
 𝑝𝑘 .𝑖

𝑁

𝑖=1

                  𝑘 = 1,… ,𝐾 + 1                               (3)   

Accordingly, the wage differential between the average worker in sector k and the average 

worker in the economy may be expressed as follow: 

                                                   𝑑𝑘 = 𝑤 𝑘 − 𝜔         𝑘 = 1,… ,𝐾 + 1                                               (4)                                          

The above formula gives the gross inter-industry wage differential: 𝑑𝑘 , it does not take 

account of the sectoral heterogeneity of productive capabilities, working conditions or the 

household characteristics, for this previous section have estimated „enlarged‟ wage equations, 

which contains other exogenous variables in addition to the constant and the sectoral 

dummies (Y). Estimation of these equations provides the inter-industry wage differential 

between identical individuals, for example from the point of view of their household 

characteristics. Now given this, the constant no longer corresponds to the wage of the average 

worker in the reference sector; and the estimation of the values of 𝑑𝑘 is slightly different. 

Estimation now involves calculation of the average wage differential of all the sectors 

compared to reference to: 

                                                         𝜋 =  𝑝 𝑘

𝐾

𝑘=1

𝜓 𝑘                                                                                 (5) 

and applying the formulae as: 

                                                           
𝑑𝑘 = 𝜓 𝑘 − 𝜋

 
𝑑𝐾+1 = −𝜋 

        𝑘 = 1,… ,𝐾                                                               (6) 

The standard errors of the original industry coefficients have been adjusted according to 

Zanchi (1998), in order to test the inter-industry wage differential hypothesis accurately. In 

other words, the study has transformed the variance-covariance matrix found when estimation 

equation (1) by OLS as follow:  

                                  𝑣𝑎𝑟 − 𝑐𝑜𝑣 𝜓 ∗ =  𝐻 − 𝑒𝑠′ 𝑣𝑎𝑟 − 𝑐𝑜𝑣 𝜓   𝐻 − 𝑒𝑠′ ′                               (7) 



82 
 

Where H is a ((K+1) × K) matrix constructed as a stack of (K+K) identity matrix and a (1×K) 

row of zeros, e is a ((K+1)×1) vector of ones, s represents the employment shares of the K 

first industries, and 𝑣𝑎𝑟 − 𝑐𝑜𝑣 𝜓   is the original variance-covariance matrix of the industry 

dummy coefficients. The correct estimates of the standard errors are obtained by taking the 

square roots of the diagonal elements of this transformed variance-covariance matrix. 

The wage differential calculated above in equations (4) and (6) is expressed in log points, as 

the wage equation is of semi-logarithmic form (equation 1). As pointed out by Reilly and 

Zanchi (2003) most studies interprets these wage differential as the percentage effect of 

industry k affiliation on wages, but this interpretation is incorrect as the form of the wage 

equation is semi-logarithmic. Thus, the estimation will follow the procedure of Gannon and 

Nolan (2004) to calculate the percentage wage differential. 

In order to obtain the wage differential between the wage of the average worker in sector k, 

(λk) and the wage of worker in the economy (ρ) in percentage terms, we need the following 

transformation: 

                                                            𝑣𝑘 =
 𝜆𝑘 − 𝜌 

𝜌
 for k = 1,… , K + 1                                                        8  

 

where 

𝜆𝑘 = exp 𝛼  [1 + (exp 𝜓 𝑘 − 1)] for 𝑘 = 1,… ,𝐾 , 𝜆𝑘+1 = exp 𝛼  , and 𝜌 =  𝑝 𝑘𝜆𝑘

𝐾+1

𝑘=1

 

Equation 8 above provides wage differential for each sector in percentage terms, and ρ is the 

percentage for the reference sector. When included individual, household and job 

characteristics in wage equation, the transformation is presented as: 

                                            𝑣𝑘 =   exp 𝜓 𝑘 − 1 − 𝐺  for k = 1,… , K                                               (9) 

where 

𝑣𝑘+1 = −𝐺 and G =  p k[exp(ψ k) − 1]

K

k=1

 



83 
 

Once estimated the differential between industries, the overall variability in industry wages 

can be measured by the standard deviation of the inter-industry wage differential (Teulings 

and Hartog (1998)). Standard deviation, of values dk, is a synthetic indicator of the dispersion 

of the inter-industry wage differential, adjusted for sampling error and weighted by the 

sectoral employment shares. In algebraic terms, the weighted adjusted standard deviation 

(WASD) of the dk obtained using following formulae: 

         𝑊𝐴𝑆𝐷 𝑑𝑘 =   𝑝 𝑘

𝐾+1

𝑘=1

 𝑑𝑘 −
 𝑑𝑘
𝐾+1
𝑘=1

𝐾 + 1
 

2

−
 var(𝑑 𝑘)𝐾+1
𝑘=1

𝐾 + 1
+
  cov(𝑑 𝑘 ,𝑑 𝑙)

𝐾+1
𝑙=1

𝑘+1
𝑘=1

 𝐾 + 1 2
           (10) 

 

4.2.3 SECTOR WAGE GAP BY INDUSTRY 

In this sub-section, the sector wage gap (public and private sector) within the industries will 

obtained using the methodology developed by Horrace and Oaxaca (2001).
10

 According to 

this methodology, the sector wage gap in a particular industry can be defined as: 

𝐻𝑂𝑘 =  𝜓 𝑘
𝑝𝑟𝑖 − 𝜓 𝑘

𝑝𝑢𝑏  +  𝛼 𝑘
𝑝𝑟𝑖 − 𝛼 𝑘

𝑝𝑢𝑏  +  𝑋 𝑗
𝑝𝑟𝑖  𝛽 𝑗

𝑝𝑟𝑖 − 𝛽 𝑗
𝑝𝑢𝑏  

𝐽

𝑗=1

+  𝑍 𝑙
𝑝𝑟𝑖  𝛿 𝑙

𝑝𝑟𝑖 − 𝛿 𝑙
𝑝𝑢𝑏  

𝐿

𝑙=1

                                                                                       (11) 

where index k indentifies the industry and superscripts pri and pub represents private sector 

and public sector workers, respectively.  𝛼 𝑘
𝑝𝑟𝑖 − 𝛼 𝑘

𝑝𝑢𝑏   is the difference between the 

estimates of the intercepts in the private and public wage regressions and  𝜓 𝑘
𝑝𝑟𝑖 − 𝜓 𝑘

𝑝𝑢𝑏   is 

the difference between the regression coefficients associated to the k
th

 industry dummy for 

private and public sector, 𝑋  
𝑝𝑟𝑖  is the vector of mean of individual and household 

characteristics for private sector, while 𝑍  
𝑝𝑟𝑖  contains mean job characteristics for private 

sector workers and β and δ are the vectors of regression coefficients. 

                                                           
10

 Most of the inter-industry differential literature has calculated the gender wage gap, but in the case of 
Pakistan women only has 11 percent participation rate, thus reliable results on gender wage gap cannot be 
obtained. For this reason, the study have used two different sectors to estimate wage gap and this argument is 
supported by the results of estimation of wage equation as it  has shown widen wage gap between public and 
private sectors. 
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Equation (11) overcomes the identification problem encountered by Fields and Wolf (1995) 

through the inclusion of the mean characteristics of private sector workers and the difference 

between private and public sector coefficients.. The equation represents how a randomly 

selected private sector worker would do if the worker was treated as a public sector worker 

with the same characteristics. Because of this, it can also be referred as the identified wage 

gap evaluated at the mean characteristics for all the private sector workers‟ in sample. 

To complete the analysis, the overall sector wage gap has been decomposed in order to assess 

what proportion of wage differential is due to: (i) differences in the distribution of private and 

public sector workers‟ across industries, (ii) differences by sector in the structure of industry 

wage premia, and (iii) differences by sector due to all other factors, such as intercepts, 

individual, household and job characteristics. Decomposition of the sector wage gap has been 

applied using the Oaxaca (1973) and Blinder (1973) technique: 

ln𝑊𝑖
𝑝𝑢𝑏 − ln𝑊𝑖

𝑝𝑟𝑖 =  𝜆  𝑔 𝑉 𝑔
𝑝𝑢𝑏 − 𝑉 𝑔

𝑝𝑟𝑖  

𝐺

𝑔=1

+  𝑉 𝑔 𝜆 𝑔
𝑝𝑢𝑏 − 𝜆 𝑔

𝑝𝑟𝑖  

𝐺

𝑔=1

 

                                                               +  𝜓  𝑘(𝑠𝑘
𝑝𝑢𝑏 − 𝑠𝑘

𝑝𝑟𝑖 )

𝐾

𝑘=1

+  𝑠 𝑘(𝜓 𝑘
𝑝𝑢𝑏 − 𝜓 𝑘

𝑝𝑟𝑖 )

𝐾

𝑘=1

           (12) 

where superscripts pub and pri refer to public and private, respectively; ln𝑊 represents the 

average of the hourly wages; 𝑉 contains mean values of intercept, individual, household and 

job characteristics; sk is the share of employment in sector k; 𝜆  and 𝜓  are the regression 

coefficients associated to vector V and the industry dummy variables, respectively; and also 

𝜆  𝑔 =  𝜆 𝑔
𝑝𝑢𝑏 − 𝜆 𝑔

𝑝𝑟𝑖  /2; 𝜓  𝑘 =  𝜓 𝑘
𝑝𝑢𝑏 − 𝜓 𝑘

𝑝𝑟𝑖  /2 ; and 𝑠 𝑘 =  𝑠𝑘
𝑝𝑢𝑏 − 𝑠𝑘

𝑝𝑟𝑖  /2. 

4.3 PUBLIC-PRIVATE WAGE DIFFERENTIALS AND EMPLOYMENT CHOICE 

4.3.1 PUBLIC-PRIVATE WAGE DIFFERENTIALS 

The first and basic methodological approach is identical to that used in studies of gender, race 

or union wage differential. It involves estimation of an earnings regression for public and 

private sector employees using pooled data and including a dummy variable for a worker‟s 

sector of employment, written as: 
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                                                  ln𝑤𝑖 = 𝛼 + 𝛽
𝑖
𝑋𝑗,𝑖 + 𝛿𝑠𝑒𝑐𝑡𝑜𝑟𝑑𝑢𝑚𝑚𝑦

𝑖

𝐽

𝑗=1

+ 휀𝑖                                 (13) 

Where X is the vector of the individual, household and job characteristics; sector dummy is a 

dummy variable holding value 1 if individual is working in private sector and value 0 if 

individual is working in public sector. The variables included in the equation (13) will be 

same as included in standard wage equation (1). 

Apart from the basic public-private wage differential, it is also interesting to investigate the 

public-private wage gap at different points of the conditional wage distribution and to do so 

the study employs the quantile regression models of Koenker and Bassett (1978). Following 

Buchinsky (1998), the θ
th

 (0<θ<1) conditional quantile of the distribution of the (log) wage 

w, conditional on a vector of covariates x can be specified as: 

                                                                      𝑄𝜃 𝑤 𝑥 = 𝑥𝛽 𝜃                                                          (14) 

The above equation assumes a linear relationship between the population conditional quantile 

of w, 𝑄𝜃 𝑤 𝑥 , and the covariates x. For a random sample of (𝑤𝑖 ,𝑥𝑖) for i=1,...,N, equation 

(1) becomes: 

                                               ln𝑤𝑖  = 𝑥𝑖𝛽 𝜃 + 휀𝜃𝑖 ,𝑤𝑖𝑡ℎ 𝑄𝜃 휀𝜃𝑖  𝑥 = 0                                    (15) 

where 휀𝜃𝑖  is the error term of the θ
th

 conditional quantile. Quantile regression assumes that 

휀𝜃𝑖  for the θ
th 

conditional quantile‟s error term equals zero. 

For a given 𝜃 ∈  0,1 ,𝛽(𝜃) can be estimated by 

                                          𝛽  𝜃 = arg min
1

𝑁
  𝑤𝑖 − 𝑥𝑖𝛽 (𝜃 − 1(𝑤𝑖 ≤ 𝑥𝑖𝛽

𝑁

𝑖=1

))                       (16) 

Where 𝛽(𝜃) is estimated separately for each 𝜃 ∈  0,1 . 

A single equation for estimation of a wage differential including dummy variable requires a 

minor modification of equation (15): 

                                 ln𝑤𝑖  = 𝛼 𝜃 𝑃𝑖 + 𝑥𝑖𝛽 𝜃 + 휀𝜃𝑖 ,𝑤𝑖𝑡ℎ 𝑄𝜃 휀𝜃𝑖  𝑃𝑖 , 𝑥𝑖 = 0                        (17) 
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Where 𝑃𝑖  is a dummy variable equal to one (1) if the individual i works in private sector and 

zero (0) otherwise; 𝑥𝑖 is a vector of other variables that are expected to affect wages, such as 

experience, education and occupation. Quantile regression coefficients can be interpreted as 

the rates of return to the respective characteristics at the specific quantile of the conditional 

wage distribution (Buchinsky (1998), Koenker (2005)). Thus, 𝛼 𝜃  measures the private 

sector wage premium (or penalty if it is negative) at the θ
th

 conditional quantile of wages and 

𝛽 𝜃  measures the effects of other variables at the point of the conditional wage distribution. 

If the private sector premium is consistent across the conditional wage distribution then 

𝛼 𝜃  does not vary for different thetas (θs). On the other side, if being a public sector 

employee has no effect on wages, then 𝛼 𝜃  should not be significantly different from zero 

for any θ. 

Equation (17) assumes that the wage determination process for both public and private sector 

employees is identical. However, the test results shown in the results section suggest that 

violation of this assumption which also indicates that the variables which determine the wage, 

could also play an important role in deciding which sector should one chose for employment. 

The next sub-section discusses the methodology for the employment choice between public 

and private sector. 

4.3.2 PUBLIC-PRIVATE EMPLOYMENT CHOICE 

The role of wage differentials in influencing sector choice is highlighted in this sub-section, 

where the interpretation of sectoral wage differentials is done in terms of expected benefits 

and the desirability of working in a particular sector. The model presentation ignores the role 

of expected lifetime income or characteristics such as job security and other non-wage 

benefits in influencing sector choice due to lack of detailed information. 

Formally, workers face a choice between two sectors – the public and the private. A decision 

of both the worker and the employer influences the selection into a particular sector. A 

worker has to decide first which sector to seek employment in, and second,  an employer to 

join in that sector. In the presence of job shortages, the cost of seeking a job depends on the 

probability of not being selected, which in turn is a function of a worker‟s characteristics. 

Such characteristics determine the cost of seeking employment in a particular sector and also 

affect the employers‟ hiring decisions. A worker considers the cost and expected benefits 

before making a sector choice decision. 
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Following Van der Gaag and Vijverberg (1988), this study assumes that the expected benefits 

are equal to the wage differential between the two sectors, and an individual i will join the 

private sector if the expected benefits exceed the cost, i.e.,  

                                                         ln𝑊1𝑖 − ln𝑊2𝑖 > 𝑋𝑖𝛽 + 휀𝑠𝑖                                                     (18) 

where 𝑊1𝑖 ,𝑊2𝑖are the private and public sector wages respectively; 𝑋𝑖  is a vector of 

characteristics affiliated with the chances of obtaining a private sector job and includes 

education, age, regional indicators and a variable indication time of entry into the labour 

market; and 휀𝑠𝑖  is a 𝑁(0,𝜍𝑠
2) sector selection equation error term. 

The following choice of sector study assumes that there are two wage equations  

                                                                   ln𝑊1𝑖 = 𝑍𝑖𝛾1 + 휀1𝑖                                                           (19) 

                                                                   ln𝑊2𝑖 = 𝑍𝑖𝛾2 + 휀2𝑖                                                          (20) 

where iZ  is a vector of wage determining variables; 휀1𝑖 , 휀2𝑖   are random residual terms 

assumed to be 𝑁 0,𝜍1
2 ,𝑁 0,𝜍2

2 . Substituting the wage equations into Equation (18), the 

private sector selection criterion in terms of a reduced form probit model, where: 

                                                                   𝐼𝑖
∗ = 𝐾𝑖𝛼 − 휀𝑖                                                                       21  

If  𝐼𝑖
∗ > 0, worker i is in the private sector otherwise not. Here, K includes all exogenous 

variables in Z and X and 휀𝑖  is the composite error term. The two wage equations and the 

probit equation (the switching regression) defines the model. Depending on the assumption 

that (휀1, 휀2, 휀) are 𝑁 0, Σ , maximum likelihood estimates of the model consisting of 

equations (19)-(21) are obtained. 

Empirical models, such as outlined above are sensitive to the distributional assumption and 

the specification of both the first step of switching equation and the wage equation. So, to 

reduce this sensitivity, the study aims to include several variables that influence sector choice 

but do not influence earnings. To achieve identification of the selection equation, the study 

needs at least one variable that influences sector choice but may be excluded from the wage 

equation (i.e. at least one variable in X, which is not in Z). To overcome sensitivity issues, the 

study includes the number of job holders, moonlight and marital status in switching equation. 
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The inclusion of the number of job holders in households may be justified by arguing that if 

one of the members of the household is in the public sector then other may select the private 

sector. In the same way if the person is already working in the private sector then as a second 

job, he would try to get job in public sector or vice versa. 

4.4 RETURNS TO EDUCATION AND WAGE INEQUALITY 

4.4.1 MINCER SPECIFICATION 

The concept of an earnings function was used by Mincer (1974) to explain the pattern of 

individual earnings. The benchmark model for the development of empirical estimation of the 

returns to education is the key relationship which involves regressing the natural logarithm of 

earnings (Y) against educational attainment (edu) and working experience (exp). This is 

expressed as follows: 

                                         ln 𝑌𝑖 = 𝛽0 + 𝛽1edu + 𝛽2exp + 𝛽3exp2 + 휀𝑖                                        (22) 

where 휀𝑖  is a stochastic error term, often it is assumed that 휀𝑖~𝑁(0,𝜍휀
2). This form of 

earnings equation is a simple one which assumes that earnings are determined only by two 

factors: years of schooling and work experience. In the absence of direct information on work 

experience, Mincer mentioned the use of 'potential experience' as the number of years an 

individual of age „A‟ could have worked, assuming he started to school at age 6, finished 

years of schooling in exactly E years, and began to work thereafter, thus, potential experience 

=A-E-6 (Card, 1999). Furthermore, it is also possible to estimate more complex earning 

functions that incorporate additional variables including age, gender, occupation, urban or 

rural location, and some mostly unobserved variables, such as personality, ability and 

motivation, etc. Thus the equation can be often expressed as: 

                                                             ln 𝑌𝑖 = 𝑋𝑖𝛽 + 𝛾edu𝑖 + 휀𝑖                                                     (23) 

where 𝑌𝑖  is an earning measure for an individual i, and 𝑋𝑖  is a set of conditioning variables 

mentioned above. edui is the number of years schooling of individual i, and the parameter γ 

indicates the estimated increase in earnings from one additional year of schooling. 휀𝑖  is the 

error term which captures all relevant factors in earnings determination that are not captured 

by observable variables. In order for this interpretation to be valid, the study imposes certain 

conditions on the error term. It assumes that 𝐸 𝑋𝑖휀𝑖 = 0 and 𝐸 𝑒𝑑𝑢𝑖휀𝑖 = 0 and make the 

standard hypothesis that 𝐸 휀𝑖 = 0. These assumptions allow us to interpret this equation as 
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the conditional expectation of ln(Yi) given Xi and edui. To estimate the effect of schooling on 

the wage distribution this study has employed the quantile regression technique, almost 

similar to the estimation of public-private wage differential explained in the previous sub-

section. 

4.4.2 QUANTILE APPROACH 

For the calculation of the effect of education on wage inequality with the quantiles, the study 

will employ the methodology used by Pereira and Matrins (2004) with the approximation 

properties illustrated by Angrist et al. (2006). An ordinary least squares (OLS) regression is 

based on the mean of the conditional distribution of the regression‟s dependent variable. This 

approach is used because one implicitly assumes that possible differences in terms of the 

impact of the exogenous variables along the conditional distribution are unimportant. 

However, this may prove inadequate in some research agendas. If exogenous variables 

influence parameters of the conditional distribution of the dependent variable other than the 

mean, then an analysis that disregards this possibility will be severely weakened (Koenker 

and Bassett, 1978). Unlike OLS, quantile regression models allow for a full characterisation 

of the conditional distribution of the dependent variable. 

In a wage equation setting, the quantile regression model can be written as: 

                                            ln𝑤𝑖 = 𝛽𝜃 + 휀𝜃𝑖  𝑤𝑖𝑡ℎ 𝑄𝑢𝑎𝑛𝑡𝜃 ln𝑤𝑖  𝑥𝑖 = 𝑥𝑖𝛽𝜃                         (24) 

where 𝑥𝑖  is the vector of exogenous variables and 𝛽𝜃  is the vector of parameters. 

𝑄𝑢𝑎𝑛𝑡𝜃 ln𝑤  𝑥  denotes the 
th

 conditional quantile of the ln𝑤 given x. The 
th

 regression 

quantile, 0<<1, is defined as a solution to the problem: 

                   min
𝛽∈𝑅𝑘

  𝜃

𝑖:ln 𝑤 𝑖≥𝑥𝑖𝛽

 ln𝑤𝑖 − 𝑥𝑖𝛽𝜃  +  (1 − 𝜃)

𝑖:ln 𝑤 𝑖≥𝑥𝑖𝛽

 ln𝑤𝑖 − 𝑥𝑖𝛽𝜃                    (25) 

This is normally written as: 

                                                         min
𝛽∈𝑅𝑘

 𝜌𝜃(ln𝑤𝑖 − 𝑥𝑖𝛽𝜃)

𝑖

                                                        (26) 
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where 𝜌𝜃(휀) is the check function defined as 𝜌𝜃 휀 = 𝜃휀 if 0 or 𝜌𝜃 휀 = (𝜃 − 1)휀 if <0. 

This problem does not have an explicit form but can be solved by linear programming 

methods. The least absolute deviation (LAD) estimator of  is a particular case within this 

framework. This is obtained by setting =0.5 (the median regression). The first quartile is 

obtained by setting =0.25 and so on. As one increases  from 0 to 1, one traces the entire 

distribution of y, conditional on x. 

According to Angrist et al. (2006)‟s theorems quantile regression (QR) implicitly provides a 

weighted minimum distance approximation to the true linear CQF. It is therefore useful to 

compare the QR fit to an explicit minimum distance (MD) fit similar to the one described by 

the authors. The MD estimator for QR is the sample analog of vector 𝛽  𝜏  that solves 

                    𝛽  𝜏 = arg min
𝛽∈𝑅𝑑

𝐸 (𝑄𝜏 𝑌 𝑋 − 𝑋′𝛽)2 = arg min
𝛽∈𝑅𝑑

𝐸 ∆𝜏
2(𝑋,𝛽)                         (27) 

In other words, 𝛽  𝜏  is the slope of the linear regression of Q(Y|X) on X, weighted only by 

the probability mass function of X, x). In contrast to QR, this MD estimator relies on the 

ability to estimate Q(Y|X) in a nonparametric first step which, as noted by Chamberlain 

(1994), may be feasible only when X is low dimensional, the sample size is large and 

sufficient smoothness of Q(Y|X) is assumed. 

Quantile regressions provide snapshots of different points of a conditional distribution. They 

therefore constitute a parsimonious way of describing the whole distribution and should bring 

much added value if the relationship between the endogenous variable and the independent 

variable evolves across its conditional distribution. 

This flexibility has so far been precluded in the returns-to-education literature. In doing so, it 

has left unaddressed the possible impact of schooling upon inequality, through its within-

levels inequality component. If the schooling-related earnings increment were the same 

across the wage distribution, the schooling would not impact upon within-levels wage 

inequality as distributions of wages conditional on different levels of schooling, would differ 

only on their locations and not on their dispersions. 

However, it may be the case that these dispersions do indeed vary across educational levels, 

thus resulting in an impact of schooling upon the wage distribution, through its within-level 
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channel. This is the possibility the study proposes to examine by using quantile regression. 

The next part explains the methodology to decompose the differences in distribution. 

4.4.3 JMP METHODOLOGY FOR DECOMPOSING WAGE INEQUALITY BETWEEN YEARS 

Consider the linear model 

                                              𝑦𝑡 = 𝑥𝑡𝛽𝑡 + 휀𝑡 ,      𝑤ℎ𝑒𝑟𝑒 𝐸 휀𝑡 = 0                                                 (28) 

 where 𝑦𝑡  is a vector of outcomes (e.g. log hourly wages) at time t, 𝑥𝑡 is the data matrix (the 

values of the regressors), 𝛽𝑡  is a coefficients vector, and 휀𝑡  is the vector of residuals. The 

model can be reformulated as 

                                                                        𝑦𝑡 = 𝑥𝑡𝛽𝑡 + 𝑟𝑡𝑠𝑡                                                            (29) 

where 𝑠𝑡  represents the standard deviation of the residuals and 𝑟𝑡  is the vector of standardized 

residuals. Thus, the equation now has a two-component residual, that is, the residuals are 

expressed as a function of the general residual inequality at time t and the positions of the 

residuals in the residual distribution. 

Given two time points t=1 and t=2 (or, e.g., two countries), the change in the outcome 

differential can be written as 

                                             𝑑𝑦2 − 𝑑𝑦1 =  𝑑𝑥2𝛽2 − 𝑑𝑥1𝛽1 +  𝑑𝑟2𝑠2 − 𝑑𝑟1𝑠1                          (30) 

where the first part on the right-hand side of the equation is the change in the "predicted gap" 

(dE) and the second part is the change in the "residual gap" (dU). The two terms can be 

further decomposed into 

                       𝑑𝐸 =  𝑑𝑥2 − 𝑑𝑥1 𝛽1 + 𝑑𝑥1 𝛽2 − 𝛽1 +  𝑑𝑥2 − 𝑑𝑥1  𝛽2 − 𝛽1                       (31) 

    and 

                       𝑑𝑈 =  𝑑𝑟2 − 𝑑𝑟1 𝑠1 + 𝑑𝑟1 𝑠2 − 𝑠1 +  𝑑𝑟2 − 𝑑𝑟1 (𝑠2 − 𝑠1)                          (32) 

 

The first term in the decomposition of dE reflects the portion of the change in the "predicted 

gap" that is explained by changes in the group differences in "observed quantities" (or 

endowments) and the second term is the part that is due to changes in "observed prices" (or 
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coefficients). The third term is an adjustment term accounting for the interaction effect 

induced by the simultaneous change in quantities and prices.  

Similarly, the first term in the decomposition of dU, sometimes called the "gap effect", 

reflects the change that is due to changes in the group differences in residual positions (i.e. 

changes in the group differences in "unobserved quantities" and changes in discrimination) 

and the second term is the part due to changes in residual inequality (i.e.  changes in 

"unobserved prices" for the "unobserved quantities"). The last term again adjusts for 

interaction. 

4.4.4 DECOMPOSITION OF DIFFERENCES IN DISTRIBUTION 

The estimation of unconditional distribution of a variable using quantile regression as 

explained in previous section is simple as the sample quantiles are in any case consistent and 

are simple to estimate. What interests us more is the possibility of simulating counterfactual 

distribution of the estimator which can be used to decompose differences in distribution. To 

do so, the study employs the framework used by Juhn, Murphy and Pierce (JMP) (1993) to 

decompose the differences in wage distribution between three different time periods, which 

are 1990-91 to 1999-00, 1999-00 to 2006-07 and finally 1990-91 to 2006-7. The JMP 

methodology extends the Oaxaca decomposition to the analysis of changes across time. 

Especially, the JMP method distinguishes between the role of changes in wage structure and 

changes in specific characteristics such as relative educational attainment. We define the 

model for two different periods as: 

                                                                    𝑦1 = 𝑥1𝛽1 + 휀1                                                                (33) 

                                                                    𝑦2 = 𝑥2𝛽2 + 휀2                                                                (34) 

where 𝑦1and 𝑦2are the vectors of the values of the dependent variable in two periods, 𝑥1 and 

𝑥2 are the data matrices (observable quantities), 𝛽1and 𝛽2are the vectors of estimated 

coefficients (observable prices) and 휀1and 휀2 are the residuals (unmeasured prices and 

quantities). 

Let F1(.) and F2(.) denote the cumulative distribution functions of the residuals and it can be 

presented as: 

                                                                      𝛿𝑖1 = 𝐹1 휀𝑖1 𝑥𝑖1                                                             (35) 



93 
 

The above is the percentile of an individual residual in the residual distribution of equation 

(33). This can be written as: 

                                                                     휀𝑖1 =  𝐹1 
−1 𝛿𝑖1 𝑥𝑖1                                                      (36) 

where (𝐹1)−1(.) is the inverse of the cumulative distribution function. 

Assume that F(.) is a reference residual distribution and β is an estimate of benchmark 

coefficients. Thus, the hypothetical outcomes with varying quantities between the groups but 

fixed prices and a fixed residual distribution can be written as: 

                                                                𝑦1,𝑖1 = 𝑥𝑖1𝛽 + 𝐹−1 𝛿𝑖1 𝑥𝑖1                                               (37) 

                                                                𝑦1,𝑖2 = 𝑥𝑖2𝛽 + 𝐹−1 𝛿𝑖2 𝑥𝑖2                                               (38) 

Further, the hypothetical outcomes with varying quantities and varying prices but a fixed 

residual distribution can be given as: 

                                                               𝑦2,𝑖1 = 𝑥𝑖1𝛽1 + 𝐹−1 𝛿𝑖1 𝑥𝑖1                                               (39) 

                                                              𝑦2,𝑖2 = 𝑥𝑖2𝛽2 + 𝐹−1 𝛿𝑖2 𝑥𝑖2                                               (40) 

Finally, the outcomes with varying quantities, varying prices and a varying residual 

distribution can be defined as: 

                                                            𝑦3,𝑖1 = 𝑥𝑖1𝛽1 + (𝐹1)−1 𝛿𝑖1 𝑥𝑖1                                            (41) 

                                                            𝑦3,𝑖2 = 𝑥𝑖2𝛽2 + (𝐹2)−1 𝛿𝑖2 𝑥𝑖2                                            (42) 

Let Y be the mean or the inter-quantile range of the distribution of y, then the differential 

between Y1-Y2 can be decomposed as: 

             𝑌1 − 𝑌2 =  𝑌1,1 − 𝑌1,2 +   𝑌2,1 − 𝑌2,2 −  𝑌1,1 − 𝑌1,2      

+   𝑌3,1 − 𝑌3,2 −  𝑌2,1 − 𝑌2,2                                                                            (43) 

which is, the total difference can be attributed to the differences in observable quantities, 

differences in observable prices, and differences in unobservable quantities and prices. 



94 
 

4.5 CONCLUSION 

To obtain the estimates of wage differential appropriate econometric methods are needed. 

These methods are discussed in this section. Inter-industry wage differential estimates are 

based on the estimation of the wage equation. We obtaining the wage differential measures 

proposed by Krueger and Summers (1988) with proposed modification. Estimates of public-

private wage differentials will be based on estimation of singe equation using standard OLS 

and quantile technique and once the wage differential is identified Heckman selection 

approach will be used to investigate the role of different characteristics in selecting the 

particular sector. Then, the study will obtain estimates of return to education followed by 

estimation of wage inequality due to education. The wage inequality is then decomposed 

using the method developed by Juhn, Murphy and Pierce (1993) to provide more explanation 

on role of different individuals and job characteristics. 

In order to get all above estimates one needs appropriate data which could be suitable to 

obtain reliable results and provide insight into the wage structure. The next chapter provides 

details on different types of data available on Pakistan and the appropriateness and drawbacks 

of each data set in terms of estimation. It also provides the descriptive details on the selected 

data sets and how the proposed estimation will be carried out. Calculation of basic 

descriptives on the basis of income also provides figures on raw wage differential within 

industries, sector and education. 
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5 DATA 
5.1 INTRODUCTION 

In this chapter, factors influencing wage differential in Pakistan are discussed. These are 

elaborated upon in this chapter, by discussing data sources and descriptive statistics that will 

be used to establish the components of the wage differential empirically. 

In recent years, Pakistan has collected rich survey data that provides individual level data for 

analysis by academics. Pakistan conducts several cross-sectional surveys, which contain 

wage/income information. Such studies provide information on different areas such as 

employment, unemployment, underemployment, hours of work, wages, informal sector 

employment, duration of unemployment, industry, occupation, and status in employment, 

education level, and secondary jobs. 

As most of the surveys are cross-sectional data, analyzing them as pooled cross-section may 

suffer from biased results. In using wage equations, there is now growing awareness that 

specific methods are needed to correct for unmeasured variables in order to obtain unbiased 

estimates of wage equations. So, to overcome this problem, the study will be using cohort 

based estimation known commonly as “pseudo-panel” for estimation. This section also 

covers an explanation of pseudo-panels in terms of basic wage equation.  

In turn, the chapter describes the data sources that have been used and discusses their 

suitability for analysis of wage differential and returns to education. It then introduces the 

distribution of data for the variables used in the estimation and also provides the descriptive 

statistics analysis on selected variable to establish the need to carry out the empirical analysis 

on the issue of wage differential. 
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5.2 DATA 

This section introduces the different data sources available in Pakistan for carrying out the 

analysis and also discussed which data suits more closely the purpose of estimation and why. 

The data source has been chosen on the basis of availability and also the frequency of data to 

assess the trend in wage differentials. Themain surveys that can be used to analyse wage 

differentials, are Household Integrated Economic Survey (HIES) and Labour Force Survey 

(LFS). Other data sources such as Pakistan Demographic Survey and Pakistan Social and 

Living Standards Measurements Survey are also available but these two surveys were not 

appropriate for the estimation. 

The purpose of carrying out a HIES survey is to study both social and economic indicators 

related to households in Pakistan. The survey provides data on household income, sources of 

income, savings, liabilities, consumption expenditure and consumption pattern and national 

and provincial level for urban and rural areas. The HIES has been conducted since 1963 with 

some breaks and improvement. In 1998-99, the HIES was merged with another survey, called 

Pakistan Household Integrated Survey, to obtain better quality information. The available 

data for HIES included the surveys for year 1990-91, 1992-93, 1993-94, 1996-97, 1998-99 

and some from recent years are also available. Although the HIES contains vital information 

on the household income, employment, migration, education, health, household expenditure 

etc., it does not contains information on individual level and it also does not have information 

on the industries and sectors so for this only reason HIES is not an appropriate data source for 

the estimation. 

The aim of carrying out the LFS is to collect comprehensive information on the country‟s 

civilian labour force and to provide a vital pathway for the skill development, planning, 

employment, assessing the role of informal sector and also to assess the importance of 

employment. The LFS has been conducted regularly since 1963 and in order to improve the 

quality of the collected data, the survey‟s questionnaire was revised in 1990 to include more 

detail on female activities in the labour market. The questionnaire was also modified to 

recognise the size of migration and the informal sector in 1995. The survey basically collects 

data on socio-demographic characteristics of the selected sample from the country. It includes 

the basic information such as age, gender, marital status, level of education, current 

enrolment, migration etc. It also includes some vital information for individuals which one 

needs to assess the wage differential, such as nature of the work undertaken by organization, 
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major occupational traits, employment status of the individual, industrial sector individual 

working in and, also most important, it provides information on individual working hours and 

wages. It also includes data on unemployed persons. As the LFS provides all the information 

that is required to estimate the wage differential, it is the chosen data source. The next section 

of this chapter provides more detail on the LFS. 

5.2.1 DATA SOURCE 

The Federal Bureau of Statistics has been conducting the LFS regularly since 1963 as its 

seminal activity. The data collection for the LFS is spread over the four quarters of the year in 

order to capture any seasonal variations. The survey covers all urban and rural areas of the 

four provinces of Pakistan including Azad Jammu and Kashmir as defined by the 1998 

Population Census. The LFS excludes the Federally Administered Tribal Areas (FATA), 

military restricted areas, and protected areas of KP. These exclusions are not seen as 

significant since the relevant areas constitute about 3% of the total population of Pakistan. 

Each city/town in urban areas is divided into a number of enumeration blocks and each 

enumeration block is based on 200 to 250 households on average with defined boundaries 

and maps. Enumeration blocks and villages are considered as Primary Sampling Units 

(PSUs) for the urban and rural domains, respectively. Larger cities of Pakistan, known as 

urban domains, such as Karachi, Lahore, Gujranwala, Faisalabad, Islamabad etc., are further 

sub-divided to low, middle and high income groups based on the information collected at the 

time of updating the sampling frame. The remaining cities are grouped together to form 

another stratum called other urban in the four provinces. For the rural areas, each 

administrative district is considered as an independent stratum in Punjab, Sindh and KP, 

while in Baluchistan, each ex-administration division constitutes a stratum. 

Atwo-stage sample design has been adopted for the survey: 

i. Selection of PSUs : it consists of enumeration blocks in urban domains and villages in 

rural areas, which are drawn with probability proportional to size method and 

ii. Selection of secondary sampling units (SSUs): the constituent households of sample 

PSUs are taken as SSUs and a specified number of household, from urban and rural 

PSU, have been selected with equal probability using a systematic sampling technique 

with random start. 
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Over the years the number of households covered varied between 10000 and 35000.  

The LFS is mainly designed to examine a variety of aspects of labour market behaviour 

including pay. It can thus serve as an appropriate data source for an analysis for wage 

differentials and returns to education. It covers information on different parameters such 

as employment, unemployment, underemployment, hours of work, wages, informal sector 

employment, duration of unemployment, industry, occupation, status in employment, 

education level, and secondary jobs and personal characteristics.  

5.2.2 DATA DESCRIPTION 

The cross-sectional data used from LFS covers a period between 1990/91 and 2006/07, which 

in turn contains nine cross-sectional surveys, which are 1990-91, 1991-92, 1993-94, 1996-97, 

1997-98, 1999-00, 2001-02, 2003-04 and 2006-07. It covers much of the period of Pakistan‟s 

economic reform process.   

The labour force statistics are pivotal to pave the way for manpower planning, human 

resource development and, economic growth. The sample, is restricted to wage employees, 

who have positive earnings, and those between 15 and 65, gives total of 117,322 workers 

once missing values and unusable observations are discarded over nine surveys. Basic 

variables are defined in Table 5.1 below. This includes variables such as pay, age, gender, 

education and working characteristics of individual.  

Table 5.1 Data description of the main variables 

Variables Data Description 

Real wage rates The natural logarithm of average hourly 

wages (inflation adjusted) which consist of 

basic wages, bonuses and benefits. 

Individual Characteristics and Family Variables 

Age Age of an individual in years 

Experience Experience of an individual in years 

(calculated as age-completed years of 

education-6) 

Education Different level of education completed in 

years is introduced with the help of 

categorical variable. 
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Training Whether the individual has 

technical/vocational training or not. 

Gender Gender of individual holding value=1 if 

individual is male. 

Marital status Individual‟s marital status described using a 

categorical variable for four different 

statuses, which are single, married, widow 

and divorced.  

Head of Household Dummy variable holding value=1 if 

individual is the head of household 

Number of brothers and sisters Unmarried and staying in the house 

Number of Children This can be further divided into different 

categories, which are: 

No children 

Less than three children 

Less than six children 

More than seven children 

 

Number of house hold age between 16 and 65 Also further divided into employed and 

unemployed 

Number of house hold age greater then 65 Dummy holding value=0 for unemployed and 

value=1 for employed 

Spouse education Spouse‟s education in completed years 

Job Characteristics 

Annual hours worked Number of hours worked by an individual 

(calculated as weekly worked hours * 52) 

Type of job Dummy holding value=0 for white collar job 

and value=1 for blue collar job which is 

derived from the individual‟s occupation . 

Employee status Categorical variable stating different 

employment status 

Occupation Categorical variable stating the individual‟s 

occupation status 

Industry Categorical variable stating different industry 
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the individual works in.  

Other variables 

Urban Dummy holding value=1 if person lives in an 

urban area. 

Province Categorical variable identifying residence 

into one of four particular province (Punjab, 

Sindh, KP and Baluchistan) 

Quarter code  To control the seasonal effects 

Basic industry analysis covers nine industrial sectors ranging from Agriculture and Fishing; 

Mining and Quarrying; Manufacturing; Electricity, Gas and Water Supply; Construction; 

Wholesale and Retail Trade, Hotels and Restaurants; Transport, Storage and Communication; 

Financial Intermediation and Community, Social and Personal Services, which are classified 

by Pakistan Standard Industrial Classification. Further, the analysis will be distinguishing 41 

sub-sectors within the industries covered.  Table 5.2 shows summary information on selected 

variables. 

Almost 73 percent of all workers are employed in the private sector. Compared to the public 

sector, the percentage of workers in the private sector increased from 66% in 1996 to 72% in 

2007, after a new comprehensive privatization policy and detailed criteria for its 

implementation had been formulated and announced by government. This shrinkage of public 

sector employment coincided with the restructuring and privatization of large-scale 

industries. The Government has set up export processing zone in Karachi, Sialkot, Lahore, 

Rawalpindi and Peshawar for providing facilities to exporters. It has also reduced the interest 

rate for industries in the 2002-2003 federal budget. The private sector here includes private 

limited companies, public limited companies, cooperative societies, individual ownership and 

partnership firms. The selection of these two sectors is mainly based on the rationale of the 

aggressive competition with the public sector and the emergence and development of the 

private sector as a prominent player in Pakistan‟s labour market since the late 1990s.  

According to the Federal Bureau of Statistics, Pakistani, agriculture sector accounts for 44 

percent of the total labour force and only four industries accounts for 83 percent, which are 

Agriculture; Manufacturing; Wholesale and Retail Trade, Hotels and Restaurants; and 

Community, Social and Personal Services. 
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The survey covers five provinces, as shown in Figure 5.1 below, that vary substantially in 

both geography and economic development. These are Punjab, Sindh, Khyber Pakhtunkhwa 

(KP), Baluchistan and Azad Jammu and Kashmir. Due to lack of data, Azad Jammu and 

Kashmir provinces have not been included in the analysis. Baluchistan accounts for 43 

percent of total land area in Pakistan but only 5 percent of total population lives there. On the 

other side in Punjab 54 percent population lives on 25 percent of the total land area and it is 

also the place where the labour participation rate is higher as compared to any other province. 

A dummy for each province will be used in estimation to assess the impact of provinces in 

explaining the wages. 

Figure 5.1 Geographic structure of Pakistan 

 

Source: http://commons.wikimedia.org/wiki/File:Pakistan_tehsils.png accessed on 13
th
 August 2010 

The dependent variable for analysis is the natural logarithm of average hourly wages, which 

consist of basic wages, secondary job wages and bonuses. In Pakistan, basic wages are 

http://commons.wikimedia.org/wiki/File:Pakistan_tehsils.png
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largely determined by the administrative system and reflect the principles of human resource 

allocation and rewards on a more or less rational basis (those with more seniority and 

education earn more). In contrast bonuses, which constitute an increasingly large proportion 

of an individuals‟ total income, are distributed less systematically. To some extent, bonuses 

are dependent on the profitability of the enterprise itself. In the conventional context, the 

inclusion of bonuses may be less closely associated with education, however, these employer-

provided subsidies are more important in relatively high wage jobs, and their exclusion may 

affect the estimated returns to education, specifically for developing countries.  In addition, it 

is also worth noting that non-wage benefits such as a company accommodation and car or 

travelling allowances may also have an impact in developed countries but no such 

information is available. The consumer price indices have been used from the Pakistan 

Economic Survey 2008-09 to deflate wage income in different years.  

Table 5.2 Sample size and distribution 

Variables 1990-91 1999-00 2006-07 

Full 

Sample 

          

Average Real Hourly Wages 19.98 21.14 23.82 21.91 

Female (%) 8.36% 11.59% 11.53% 10.19% 

Average Age 32.95 33.28 32.73 33.09 

Average Experience 21.6 21.23 22.14 21.68 

Average Formal Education Years 5.4 6.11 6.35 5.93 

Average Formal Education of Spouse 2.42 3.1 2.6 2.62 

Public (%) 13.26% 32.36% 26.16% 25.40% 

Private (%) 86.74% 67.64% 73.84% 74.60% 

Married (%) 68.92% 68.52% 64.04% 67.21% 

Urban (%) 64.20% 61.44% 51.68% 58.77% 

Rural (%) 35.80% 38.56% 48.32% 41.23% 

Average Household Size 7.23 7.12 7.62 7.24 

Average Number of Job Holders in 

Household 2.14 2.2 2.63 2.24 

Provinces (%)         

Punjab 44.95% 50.81% 49.84% 47.51% 

Sindh 28.01% 22.13% 25.07% 25.96% 

KP 18.02% 16.69% 15.17% 16.73% 

Baluchistan 9.02% 10.37% 9.92% 9.80% 

Industries (%)         

Agriculture and Fishing 9.22% 10.78% 8.00% 9.23% 

Mining and Quarrying 0.42% 0.23% 0.41% 0.37% 

Manufacturing 19.38% 18.52% 22.45% 19.97% 
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Electricity, Gas and Water Supply 2.95% 2.74% 2.05% 2.57% 

Construction 13.68% 13.88% 16.17% 14.90% 

Wholesale and Retail Trade, Hotels and 

Restaurants 6.47% 6.31% 7.33% 6.80% 

Transport, Storage and Communication 11.01% 9.83% 8.81% 10.20% 

Financial Intermediation 2.79% 2.18% 1.87% 2.12% 

Community, Social and Personal Services 34.09% 35.53% 32.91% 33.84% 

 

      

 No of the Observations 12010 10536 23791 117322 

From Table 5.2, we can see that the increase in wages from 1990 to 2007, although in real 

terms, it rose by 16 percent implying that individuals‟ income growth is only 1 percent for 

each year while on an average inflation rate between 1990 and 2007 is 9 percent. Tables 5.3 

and 5.4 show the specific distribution of mean wages across genders, sectors, industries, 

occupation, education and different areas. Within the sample, there is a slight increase in the 

percentage of females‟ participation in labour force, from 8.36 percent in 1990 to 11.53 

percent in 2007, although in comparison with other countries, female participation rate in the 

labour force is still low and females earn less as compared to males in all years and the gap 

has widen up over the years. In addition, individuals in the private sector earn less than those 

in the public sector except during 1990 and the gap has widened over the years. During 2006-

07, public workers earned almost double as compared to their private sector counterparts. 

This raises the question as to why public sector workers earn more than the private sector 

workers despite having the same level of education and residence.  It is also worth to note 

that the sample size of public sector for year 1991 and 1994 is comparatively small. The 

public sector in the survey includes the Federal Government, the Provincial Government and 

Local body government units, as well as Public enterprise. Table 5.3 shows that individuals 

in urban areas almost always have systematically a higher wage as expected due to difference 

in education. 

The independent variables include the number of years in formal education, potential 

experience and experience squared. In the survey completed years of formal education was 

measured by primary school (0-6 years), lower middle school (7-10 years), upper middle 

school (11-12 years), college or university (13-16 years or more). Potential experience is 

defined as: age-education-6, where 6 is the normal starting school age. It reflects the 

maximum number of years spent in work. As shown in table 5.4, individuals with different 

level of education earn wages at different rates. For example, a person who has no education 

earns only 14.80 rupees per hour whereas an individual who has professional degree earns 
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47.91 rupees per hour, meaning he earns almost four times more as compared to a person 

who has no education. Although no huge increase is documented over the years at each level 

of education, it is necessary to address  the extent to which the inequality exists due to 

education and whether it has widened over the years.  

By observing at the province level, Sindh and Baluchistan have higher wages as compared to 

Punjab and KP, albeit this is a very slow process. 
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Table 5.3 Hourly wage distribution by gender, sector, province and industry 

  1990-91 1999-2000 2006-07 Full Sample 

  Mean S.D Mean S.D Mean S.D Mean S.D 

No of 

Obs. 

Gender                   

Male  20.05 18.65 21.41 24.98 24.26 31.76 22.23 33.01 105365 

Female 19.25 19.83 19.12 44.25 20.48 36.11 19.17 29.66 11957 

Sector                   

Public  15.83 13.73 31.45 38.75 39.92 46.64 30.93 48.12 29796 

Private 20.62 19.33 16.22 18.93 18.13 22.78 18.85 24.65 87526 

Area                   

Urban 22.34 19.53 23.90 25.48 27.86 39.12 25.08 37.52 68952 

Rural 15.76 16.45 16.76 30.89 19.51 22.09 17.41 23.48 48370 

Province                   

Punjab 18.77 20.68 20.74 33.71 21.67 27.38 20.46 30.47 55735 

Sindh 22.14 18.12 22.38 19.79 26.75 41.26 24.39 38.43 30454 

KP 18.48 16.08 19.88 23.48 24.01 34.13 21.04 32.02 19633 

Baluchistan 22.40 14.18 22.52 14.59 26.99 24.87 23.96 26.76 11500 

Industry                   

Agriculture and fishing 14.24 13.34 10.49 11.81 12.40 19.72 12.45 15.84 10824 

Mining and quarrying 20.56 14.95 15.50 7.02 27.11 40.19 23.45 26.27 434 

Manufacturing 18.81 17.17 19.13 24.83 19.50 24.33 19.51 29.95 23426 

Electricity, gas and water supply 25.30 40.13 28.38 16.46 39.47 34.55 31.19 38.17 3020 

Construction 16.12 11.88 16.21 12.31 18.01 14.25 16.85 16.70 17484 

Wholesale and retail trade, hotels and 

restaurants 14.98 11.47 14.17 12.80 15.01 14.74 15.38 22.00 7980 

Transport, storage and communication 18.81 13.50 19.79 17.14 21.64 25.00 20.68 23.90 11965 

 Financial intermediation 44.03 31.15 57.87 40.01 57.58 52.79 55.57 69.62 2486 

Community, social and personal services 22.66 19.42 26.19 37.05 32.03 43.35 27.01 39.95 39703 
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Table 5.4 Hourly wage distribution by occupation and level of education 

  1990-91 1999-2000 2006-07 Full Sample 

  Mean S.D Mean S.D Mean S.D Mean S.D 

No of 

Obs. 

Occupation                   

Legislators, senior officials and managers 31.26 25.40 60.09 51.98 63.16 54.27 44.41 52.71 8313 

Professionals 55.46 33.90 42.07 33.99 61.37 92.17 48.87 65.39 5936 

Technicians and associate professionals 22.00 12.73 27.94 51.02 35.03 34.31 28.34 39.21 13801 

Clerk 17.36 14.02 28.51 23.28 33.93 27.65 26.34 21.72 6153 

Service workers and shop and market 

sales workers 14.53 10.09 15.57 10.40 19.03 18.58 17.11 24.52 13269 

Skilled agricultural and fishery workers 12.79 12.33 13.03 9.47 17.57 22.23 13.37 14.51 4032 

Craft and related trades workers 15.32 16.08 17.13 16.84 18.23 18.85 17.48 23.78 20882 

Plant and machine operators and 

assemblers 18.74 24.16 18.50 13.10 19.10 20.47 19.35 22.24 9620 

Elementary occupations 15.84 9.27 13.21 12.24 15.04 13.51 14.92 20.90 35316 

Education level                   

No education  14.37 11.17 13.90 12.99 15.15 15.69 14.80 15.77 44740 

KG (0-3 years) 18.59 22.28 14.29 13.93 20.28 40.02 18.30 29.19 503 

Primary (6 years) 15.72 9.75 16.16 20.58 15.72 16.04 15.66 14.28 4490 

Middle (8 years) 16.02 10.56 15.69 14.82 16.66 16.86 16.31 18.11 15658 

Matric (10 years) 17.88 11.59 16.19 11.95 18.80 18.96 18.35 24.78 12013 

Intermediate (12 years) 21.91 21.31 23.39 43.59 23.91 26.19 22.95 31.28 17598 

Non-complete degree (13-15 years) 26.56 15.61 27.92 31.05 30.87 24.53 29.25 42.05 8605 

Degree (15 years) 54.50 39.30 57.45 50.09 48.42 66.46 48.93 49.93 5184 

Degree in engineering, medicine, 

computer, agriculture (16 years) 42.01 27.64 40.83 30.55 73.85 78.08 47.91 63.55 6539 

Post-graduate (18 years or more)         70.95 51.99 65.99 80.92 1992 
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Looking at the area of living, an individual sitting in an urban area earns 1.5 times more than 

the individual living in rural areas and the pattern seems to remain stable. However, there is a 

huge gap on individual earnings across different industries and different occupations.  As 

depicted in table 5.3, the lowest paying industries are located among the traditional sectors 

such as Agriculture and fishing, construction and wholesale and retail trade, hotels and 

restaurants. On the other hand, industries such as financial intermediation, social services and 

electricity, gas and water supply are among the highest paid industries and the wages in these 

industries have also increased substantially. For example wages in financial intermediation 

industries have increased by almost 25 percent but that is not that case for the traditional 

industries as wages in agriculture have in fact decreased by 15 percent over the same time. 

Financial industries account for only 2 percent of the total industry share while agriculture 

account for 9 percent of the total share, this raises the issue of industry wage differential that 

needs to be addressed by the use of empirical methodology to see what variables are affecting 

this wage differential and till what extent the wage differential in Pakistan exists within 

industries. 

Table 5.4 above shows the wage differential between different occupations, where once again 

skilled agricultural and fishery workers are among the lowest paid occupations while 

professional and legislators, senior officials and managers are among the highest paid. Again 

the wages between high and low paid occupations follow the same pattern as the industry 

because the wages of legislators, senior officials and mangers have increased by 50 percent 

and the wages of skilled agricultural and fishery workers have increased by 27 percent. As 

some of the occupations are industry concentrated as skilled agricultural and fishery workers 

mostly work in the agricultural sector, plant and machine operators and assembly workers in 

manufacturing and construction industry, it is interesting to analyse the wage differential for 

different occupations within a particular industry. This can be said for different provinces, 

level of education and also for the sectors as it gives the hidden sight into the wage 

differential and what role each plays in explaining the wage differential. 

Other explanatory variables in the earnings equation include marital status, area of living, 

household characteristics, such as household size, average formal education of spouse and 

number of job holders in household, sectors, regional variables, and employment status. The 

variables presented here are the basic variables, there may be inclusion or exclusion of some 
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variables provided in table 4.1 to specific estimation and the changes will be acknowledged 

when required when presenting the methodology in the following chapters. 

5.2.3 DATA LIMITATIONS 

Since 1990/91 the FBS has been collecting data on wages through the LFS, for every paid 

employee, the periodicity of payment (daily/weekly, etc.), weekly and monthly income from 

the main and secondary job, and bonus or other income received during the year is recorded. 

In addition to cash income, information on value of in kind payments is also solicited from 

the respondents. Various limitations defy efforts to depict the wage structure by different 

characteristics of wage employees as reported by the LFS; in particular, the small sample size 

does not facilitate detailed dis-aggregation. The LFS 2006/07 covers around 32,000 

households wherein the total number of waged employees is not large enough for detailed 

disaggregation and makes it precarious to decompose for various sub-categories particularly 

in females‟ case. In addition, a two stage stratified sampling procedure is used by the FBS in 

these surveys, wherein the urban area is oversampled because of its heterogeneity. It is in this 

second round sampling where reportedly household income in urban areas serves as a 

stratification criterion, the randomness and representativeness of wage data gets somewhat 

compromised. 

Furthermore the sample size of the LFS has varied over the years, in 1990/91 it was around 

20 thousand household while in 2006/07 the coverage was extended to 32 thousand 

households. It may also be added that the wage data are provided by the household members 

hence may diverge from the employer‟s wage cost. 

Changes in government and to some extent the corporate sector recruitment practices have 

complicated the task of assessing inter-temporal trends of wage levels from these surveys. 

The government as well as some corporate sector employers have made important changes 

whereby workers are hired at contractual wages, higher than their regular employees though 

with no pension rights and job security. In addition, the government has also engaged 

individuals, mostly with strong references, as advisers and consultants on better terms as 

compared to the ones it pays to its permanent employees. The grouping of these high level 

salary recipients, especially in the case of government, with permanent employees in similar 

positions of responsibility as well as nomenclature, distort the average of those falling in 

these categories. Only a carefully designed wage survey seeking responses from employers as 
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well as from workers can facilitate assessment of such a distinction, to facilitate valid 

conclusions regarding overtime wage levels and real wage trends. The LFS being a household 

survey is of limited use in this respect.  

5.3 PSEUDO PANEL ESTIMATION 

This section will discuss the availability of different types of data sets. It also explains 

methodological issues and the solutions to those issues for different types of data using their 

data models. Economic data sets come in a variety of forms. Cross-sectional, time series and 

panel data setys are the most commonly used kinds.  

5.3.1 CROSS-SECTIONAL DATA 

Cross-sectional data is a type of one-dimensional data set. Cross-sectional data refers to data 

collected by observing many subjects (such as individuals, firms or countries/regions) at the 

same point of time, or without regard to differences in time. Analysis of cross-sectional data 

usually consists of comparing differences among subjects. A cross-sectional data set consists 

of a sample of individuals, households, firms, cities, states, countries, or any other micro- or 

macroeconomic unit taken at a given point in time. The basic model, yi = c + xiβ + εi (i = 1, 

2,…,N), where yi is the dependent variable and xi is a K vector of explanatory variables, often 

has stochastic errors εi such that E(εi/xi) = 0 but V(εi/xi) = ζ
2

i. Sometimes the data on all units 

does not correspond to precisely the same time period. In a pure cross-sectional analysis, such 

minor time differences in data collection are ignored. 

Cross-sectional data differs from time series data also known as longitudinal data, which 

follows one subject's changes over the course of time. Another variant, panel data (or time-

series cross-sectional (TSCS) data), combines both and looks at multiple subjects and how 

they change over the course of time. Panel analysis uses panel data to examine changes in 

variables over time and differences in variables between subjects. 

Analysis of different cross-sectional dataset together is known as pooled cross-sectional 

which is discussed in the next section. 

5.3.2 TIME-SERIES DATA 

A time series data set contains information on a variable or a set of variables over time. 

Examples of time series data include stock prices, money supply, the consumer price index, 
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gross domestic product (GDP), annual homicide rates, and automobile sales figures. Since 

past events influence the future and lags in behaviour are prevalent in the social sciences, 

time is an important dimension in time series data sets. Unlike the arrangement of cross 

sectional data, chronology is crucial in time series data sets. Time series observations are hard 

to analyse mainly because of the interdependency of observations over time. The basic 

model, yt = c + xtβ + εt (t = 1, 2, …,T), where yt is the dependent variable and xt is a vector of 

K explanatory variables. (K vector of explanatory variables, has stochastic errors εt such that 

E(εi/xi) = 0 but εt = ρεt – 1 + ut (ut satisfies all classical assumptions)). 

Another feature of time series data is that it requires special attention to its frequency at 

which the data are collected. In economics, the most common frequencies are daily, weekly, 

monthly, quarterly, and annually. For example, stock prices are recorded daily (excluding 

Saturday and Sunday) while the money supply in the U.S. economy is reported weekly. Many 

macroeconomic series, such as inflation and unemployment rates, are tabulated monthly. The 

gross domestic product is a quarterly series. Many weekly, monthly, and quarterly economic 

data display strong seasonal patterns. For example, monthly data on crop yield differ across 

months simply due to changes in weather conditions. Hence, before analysing time series 

data, it is important to account for the seasonal trends. 

5.3.3 PANEL DATA 

Panel data consists of repeated observations on the same cross section of, for example, 

individuals, households, firms or cities, over time. The ordering of the data by micro units 

first and then by time is typical of all longitudinal data sets. The number of time periods is 

kept constant across the cross-sectional units in balanced panels. Treatment for unbalanced 

panels requires further analysis. 

The basic model for the i
th

 cross section is yit = ci + xitβ + uit (t = 1, 2, …, T), where xit is a K 

matrix of explanatory variables that vary across i or t or both, ci represents cross-sectional 

heterogeneity, and uit is a stochastic error. The conditional mean of the disturbances is 

assumed to be zero. In traditional approaches, the model is random effects (RE) when ci is a 

random variable, and fixed effects (FE) when cj is a fixed parameter to be estimated (Balestra 

and Nerlove 1966). Yair Mundlak (1978) made a valid argument that unobserved effects cj 

should be treated as random draws from the population along with yit and xit. In modern 

econometric language, in an RE model, cj is assumed to be uncorrelated with xit, while in a 
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FE model, arbitrary correlation between cj and xit is allowed. For example, two studies that 

analyse panel data sets are the National Longitudinal Survey of Labor Market Experience 

(NLS) and the Michigan Panel Study of Income Dynamics (PSID).  

For most panels, cross-sectional dependence is strong and time dependence is insignificant. 

Panel data sets are wide but short, and heterogeneity across units is often the central focus of 

the analysis. The fundamental advantage of a panel data set over a cross section is that it 

allows the researcher greater flexibility in modelling differences in behaviour across 

individuals. 

5.3.4 POOLED CROSS-SECTIONAL 

Pooled Cross-Sectional is also known as repeated cross-sections. “In the repeated cross-

sectional design, the researcher typically draws independent probability samples at each 

measurement point” (Menard, 1991, p26) 

One of the most promising advantages of using pooled cross sectional analysis is its ability in 

offering explanations of the past, while simultaneously predicting the future behaviour of 

exogenous variables in relation to endogenous variables. 

One major limitation of repeated cross-sectional data is that individual histories are not 

available for inclusion in a model, for constructing instruments or for transforming a model to 

first-differences or in deviations from individual means as the same individuals are not 

followed over time. On the other hand repeated cross-sections are substantially larger, both in 

number of individual or households and in the time period that they span. 

A key methodological issue is that the LFSs are only cross-section, while ideally one would 

like a panel of individuals or households that can be traced through time in order to 

investigate the changing wage structure and the returns to education. In addition, estimation 

with the cross-section data can be seriously affected by unobserved individual heterogeneity. 

The next section discusses how to overcome circumvent, or at least mitigate, by tracking 

cohorts as suggested by Deaton (1985), and estimating relationships based on cohort means.  
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5.3.5 PSEUDO PANEL APPROACH 

For some countries, panel data may not exist but instead the researcher may find household 

survey based on a large random sample of the population. For example, the Labour Force 

Survey in Pakistan  surveys about 30,000 households annually. The same situation could 

arise in developed or in developing courtiers, for example the Current Population Survey, the 

Consumer Expenditure Survey in USA. As these are examples of repeated cross section 

surveys, it is impossible to track the same household over time as it requires a genuine panel. 

Instead, Deaton (1985) suggests tracking cohorts and estimating economic relationships 

based on cohort means rather than individual observations. For example, one cohort could be 

the set of all males born between 1960 and 1975; this birth cohort can easily be indentified 

from the data. Deaton (1985) also argued that these pseudo-panels do not suffer from the 

attrition problem that plagues genuine panels, and may be available over longer time periods 

compared to genuine panels. Starting with a simple model, suppose that basing panel 

regression equation could be written as: 

𝑦𝑖𝑡 = 𝑥𝑖𝑡
′ 𝛽𝑡 + 𝛼𝑖 + 휀𝑖𝑡 ,                            𝑡 = 1,… ,𝑇 

where i index individuals and t time periods. Unfortunately, in the LFSs, the same individuals 

are not observed in every time period, and hence we do not have genuine panel data available 

to estimate such an equation. Define a set of C cohorts, based on district say, such that every 

individual i is a member of one and only one cohort for each t. Averaging over the cohort 

members: 

    

𝑦 𝑐𝑡 = 𝑥 𝑐𝑡
′ 𝛽𝑡 + 𝛼 𝑐 + 휀𝑐𝑡 ,                            𝑐 = 1,… ,𝐶 

where 
ct

y is the average of the  ity  for all members of cohort c at time t. this is a so-called 

„pseudo-panel‟. The „cohort fixed effects‟, ct , will, in fact, vary with t since they comprise 

different individuals in each cohort c at time t, but can be treated as constant if the number of 

individuals per cohort is large. Then estimation can proceed with the standard fixed-effects 

estimator on the cohort means, thus eliminating any unobserved differences between 

individual cohorts. 
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Deaton argues that there is a potential measurement error problem arising from using 
ct

y  as 

an estimate of the unobservable population cohort mean and an adjustment based on errors-

in-variables techniques is therefore needed. However, researchers typically ignore this if the 

number of observations per cohort is reasonably large. Verbeek and Nijman (1993) have 

modified Deaton‟s estimator to achieve consistency for a fixed number of time periods and a 

fixed number of individuals per cohort. Where if the number of individuals in each cohort is 

large then the cohort size nc=N/C tends to infinity, and the measurement errors as well as 

their estimates tend to zero and the within cohort estimator β is asymptotically identical to 

Deaton‟s (1985) estimator of β.  To put simply, Verbeek and Nijman (1992) suggest that 

when the cohort size is at least 100 individuals, and the time variation in the cohort means is 

sufficiently large, the bias in the standard fixed-effects estimator will be small enough that 

the measurement error problem to be safely ignored. Although, this issue will be considered 

in the analysis, given the size of the LFSs, suitably chosen cohorts should fulfil this size 

criterion and hence this is the approach used in the analysis. 

Construction of pseudo-panel data is done by computing cohort or cell means in each 

available cross-section, where the cells are defined by the four-digit district codes, the age of 

the individual, provinces and the type of industry, in which the individual is working
11

 and in 

total, creating maximum of approximately between 6000 and 8000 groups in pseudo-panel 

for each cross-section. All the equations presented in Chapter 4, where i is interpreted as 

individual will now be interpreted as c cohort. 

5.4 CONCLUSION 

This chapter provides discussion on the appropriateness of data and how the data will be used 

in the analysis. It also overviews the benefits and limitation of the data source used and also 

provides the basic idea for the need to assess the wage differential for the industry, sector and 

education using the real hourly wages. It also presents the idea of examining the wage 

differential for industries by different areas, provinces, occupations and education levels. 

The next chapter presents the empirical analysis using the methodology discussed in chapter 

4, for the estimation of inter-industry wage differentials, sector wage differentials and 

                                                           
11

 We choose to use the four-digit district codes, age, provinces and industry type to allow for unobserved 

differences between these similar individuals such as differences in the quality of their education, their skills and 

attitudes etc to be controlled via fixed effects. 
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education inequality. It also presents the basic wage equation discussion to assess the 

importance of each variable in explaining the wage differential. 
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6 EMPIRICAL RESULTS 

To estimate the wage differential, the first wage equation, described in last chapter, has been 

estimated in various versions by applying the Ordinary Lease Square (OLS) method to the 

weighted sample: 

1. A model with only constant and sectoral dummies (i.e. the vector Y from equation 1), 

2. A model with only  job characteristics (i.e. the vector Z from equation 1), 

3. A model including  job characteristics and sectoral dummies (i.e. Y and Z vectors), 

4. A model including individual and household characteristics (i.e. the vector X from 

equation 1), and 

5. The full wage equation, described in equation (1) chapter 5, including individual and 

household characteristics, job characteristics and sectoral dummies (X, Y and Z 

vectors). 

Model 1‟s results derive gross inter-industry wage differentials. Comparing model 2 with 

model 3 will show how much the sectoral dummies add to the overall explanatory power 

when controlled for job characteristics, and the results from model 4 will show the 

explanatory power of individual and household characteristics. Finally, model 5 will allow us 

to see the difference that the incorporation of some individual and household characteristics 

into the analysis will makes to the results, in terms of both, explanatory power and the inter-

industry differentials themselves.  

Table 6.1 Estimation of the Adjusted Determination Coefficient 

Variables included in the wage equation Adjusted R
2 

 Pooled Pseudo 

Sector dummies only 0.1261 0.1112 

Employee and job characteristic only 0.3380 0.3015 

Employee and job characteristics + sector dummies 0.3667 0.3306 

Individual and household + sector dummies 0.3916 0.3736 

Individual and household + Employee and job characteristics + 

sector dummies 

0.4694 0.4387 

As explained in chapter 5, the LFS is not a normal panel data, so estimation employs pseudo-

panel methodology developed by Deaton (1985). For this reason, Table 6.1 above presents 

the explanatory power of different models in terms of the (adjusted) R
2 

obtained from both 

pooled and pseudo results, respectively. In, the results from the pooled data set indicate an 
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upward bias, hence further estimation of wage differential will be derived using pseudo panel 

data.  

As Table 6.1 shows, the sectoral dummies accounted for 11 percent of the variance in hourly 

wages
12

, the inclusion of employee and job characteristics – 8 indicators of the occupation of 

the worker, 5 indicators of the employments status of the worker – pushes the adjusted 

determination coefficient beyond 33 percent. Finally the introduction of individual and 

household characteristics, a dummy variable relating to gender, 3 indicators of the worker‟s 

region, a dummy variable relating to area of living, brings the explained variance in 

individual wages to almost 44 percent. This result seems to be at odds with the neo-classical 

model. The point is that a substantial part of the variability of individual wages remains 

unexplained in spite of taking into account vector X. This observation might result from the 

fact that: 

 Our database does not have certain individual characteristics, which are likely to 

influence the productivity of workers 

 The working conditions are not taken into account perfectly 

 Our database does not have information on firm characteristics, like size of 

establishment, location of establishment, and tenure in the company. 

Although, doubts may be expressed as to the hypothesis that individual wages results are 

simply derived from productive characteristics and working conditions. Contrary to the 

predictions of the standard neo-classical model, results (see Table 6.1) suggest that the 

sectoral dummies (Y) and job characteristics (Z) substantially increase the explained variance 

in individual wages. So to sum up, results are on line with recent labour market theories , that 

firm and job characteristics play a significant influence on workers‟ wages. 

 

  

                                                           
12

 The presented results are obtained using 9 sectoral affiliations, when used 41 sectoral affiliations, the R
2
 has 

increased to 22 percent. (see Appendix for detail) 
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Table 6.2 Wage Equation 

 Pooled Estimation Pseudo Estimation 

Explanatory variables
13

 Coefficients 

Standard 

Error Variation
14

 Coefficients 

Standard 

Error Variation 

Constant (reference) 2.885** 0.022   2.284** 0.026 

 Education 

  

  

   No education Reference Reference 

KG (0-3 years) 0.076* 0.036 7.85 0.180** 0.039 19.73 

Primary (6 years) 0.081** 0.012 8.39 0.135** 0.013 14.43 

Middle (8 years) 0.144** 0.008 15.48 0.145** 0.009 15.55 

Matric (10 years) 0.232** 0.009 26.07 0.260** 0.012 29.67 

Intermediate (12 years) 0.348** 0.009 41.56 0.400** 0.013 49.16 

Non-complete degree (13-15 years) 0.491** 0.012 63.36 0.556** 0.016 74.43 

Degree (15 years) 0.838** 0.016 131.08 0.891** 0.020 143.87 

Degree in engineering, medicine, 

computer, agriculture (16 years) 0.803** 0.015 123.32 0.891** 0.020 143.69 

Post-graduate (18 years or more) 0.863** 0.021 137.01 1.113** 0.031 204.45 

Prior experience 

  

  

   Simple 0.036** 0.001   0.040** 0.001 

 Squared/102 -0.051** 0.002   -0.055** 0.002 

 Sex 

  

  

   Male Reference Reference 

Female -0.056 0.036 -5.46 0.046 0.045 4.68 

Hours 

  

  

   Annual working hours 0.000** 0.000   0.000** 0.000 

 Type of Enterprise 

  

  

   Public Reference Reference 

Private -0.138** 0.006 -12.86 -0.130** 0.006 -12.17 

Occupation 

  

  

   Legislators, senior officials and 

managers Reference Reference 

Professionals 0.008 0.014 0.77 0.010 0.015 0.99 

Technicians and associate professionals -0.138** 0.010 -12.92 -0.118** 0.011 -11.16 

Clerk -0.179**
 

0.012 -16.37 -0.140** 0.013 -13.06 

Service workers and shop and market 

sales workers -0.185** 0.010 -16.87 -0.155** 0.012 -14.33 

Craft and related trades workers -0.127** 0.011 -11.90 -0.127** 0.012 -11.95 

Plant and machine operators and 

assemblers -0.075** 0.011 -7.23 -0.091** 0.012 -8.73 

Elementary occupations -0.228** 0.009 -20.37 -0.208** 0.011 -18.81 

Employment status 

  

  

   Regular paid employee with fixed 

wage Reference Reference 

                                                           
13

 The variable explained is logarithm of the real hourly wage in PKR. 
14

 Variation in % with regard to the reference, obtained by (exp
β
-1)*100. 
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Casual paid employee -0.117** 0.007 -11.02 -0.104** 0.008 -9.87 

Paid worker by piece rate or wok 

performed -0.026** 0.008 -2.59 -0.018* 0.009 -1.75 

Paid non-family apprentice -0.968** 0.033 -62.02 -0.832** 0.035 -56.49 

Own account worker (non-agriculture) 0.381** 0.022 46.35 0.056* 0.027 5.76 

Share cropper -0.043** 0.017 -4.22 0.077** 0.020 8.02 

R2 adjusted   0.4694     0.4387   

Number of observation   121712     99417   

Notes: * p < 0.05, ** p<0.01. 9 indicators of industry, 3 indicators of region in which the worker is living, 3 

indicators of quarter, 3 indicators of marital status, 5 dummies of different age categories, 5 indicators of 

household characteristics have also been include in the regression. For more details, see Appendix. 

Before embarking on to the analysis of the effects of workers‟ sectoral affiliation and job 

characteristics on wages, various lessons can be drawn from the wage equations (Table 6.2): 

 First, in line with the human capital theory, we note that the level of education 

employs significant and positive influence on wages. The results show that compared 

to someone with no formal education, the wage differential is 15 percent for someone 

with a general secondary education, 29.7 percent for someone with higher-secondary 

education, 50 percent for someone, who has completed the schooling, 74 percent for 

someone who has not completed the degree and someone who has completed the 

general degree and has professional degree has 143 percent wage differential, while 

for an individual who has obtained post-graduate degree has 204 percent wage 

differential. Compare this to the developed countries; the rate of return to education is 

higher than in the developing countries, for this reason, it is an interesting point to 

also measure the wage inequality due to education. 

 Also, in agreement with the literature, results show a concave relationship between 

wages and the general experience of a worker on the labour market. Initially, the 

return on an additional year of experience is approximately 4 percent; however, it 

decreases progressively and becomes negative after 32 years of experience. The 

hypothesis of a bell-shaped relationship between wages and experience rests upon the 

idea that the investment in human capital (specific training and accumulation by 

work) diminishes over time and that the stock of human capital suffers from some 

degree of obsolescence. The growing share of the relationship between wages and 

general experience is explained essentially by the evolution in individual productivity 

and partly by scale increases. 
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 The dummy variable relating to gender is insignificant in both pooled and pseudo 

panel estimates. As female participation rate is very low in Pakistan, according to the 

LFS 2006-07, it was 13.5 percent. While in the estimation sample from 1990-91 to 

2006-07, on average female participation ratio is 10 percent only.  

 Table 2 also reveals that the wage differential between types of enterprise, an 

individual is working in private sector exhibits a wage differential of negative 12 

percent. In other words, individuals working in the private sector earn 12 percent less 

than the individuals working in the public sector. This sector or public-private wage 

differential is investigated further after presenting the inter-industry wage differential. 

 Results of wage equations also show the wage differential between different types of 

occupation. They reveal that legislators, senior officials and managers are the highest 

earners and elementary occupations earn almost 18 percent less than the top earners. 

 The same results are to be found for the different employment status, where paid non-

family apprentices earns almost 56 percent less than the regular paid employee with a 

fixed wage. 

 As for the annual working hours, they have no effect on the wage differential. 

Overall in general, results are in agreement with the economic theory: most of the 

coefficients are significant and have the expected sign (see the appendix for a complete 

description of results). However, because our sample is censored, estimates are slightly 

biased as they do not contain any information on unemployed people or on their 

characteristics. Although, there is no wage differential study in Pakistan relating to take 

unemployment into account. 

6.1 INTER-INDUSTRY WAGE DIFFERENTIALS 

Table 6.3 presents the inter-industry wage differentials and their dispersion for the 9-branch 

nomenclature
15

. Column (i) contains gross wage differential, i.e. estimated without control 

variables. These are significant at the level of 5%, except one sector.  

The best paid sector is Financial Services: the average worker here earns 134.5% more than 

the average worker in the economy
16

. This sector is followed by the electricity, gas and water 

                                                           
15

 An identical analysis is carried out for a 41-branch nomenclature. The results arising from this, have discussed 

later in this chapter. 
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sectors (+50.1%); social services sector (+18.4%) and mining sector (+9.1%). The agriculture 

sector is at the very bottom of the salaried scale: the average worker‟s wage is 39.9% lower 

than that of the average worker in the rest of the economy. Likewise industries such as trade, 

hotels and restaurants (-27.5%); construction (-14.7%) and manufacturing (-11.5%) are also 

at the bottom of the scale. Where do these gross wage differentials come from? Can they be 

accounted solely by the sectoral heterogeneity of the workers, or do they also derive from the 

specific features of the employee in each sector?  

Column (ii) presents the inter-industry wage differentials stripped of the productive 

characteristics of individual and their household. Opposite to the prediction of the perfect 

competition model, significant wage differential exist between agents with identical observed 

individual and household characteristics, employed in different sectors. 

Table 6.3 Inter-Industry Wage Differentials 

Industry (1-digit) 

Variables included in wage 

equation 

(i) (ii) (iii) 

Y X,Y X,Y,Z 

Mining 0.091 0.161 0.201 

Manufacturing -0.115 0.009 0.036 

Electricity, Gas and Water 0.502 0.204 0.071 

Construction -0.147 0.080 0.103 

Trade, Hotels and Restaurants -0.276 -0.243 -0.102 

Transport and Communication -0.034 0.020 0.108 

Financial Services 1.345 0.532 0.476 

Social Services 0.184 0.027 -0.065 

Agriculture -0.399 -0.262 -0.199 

R2 adjusted 0.123 0.399 0.476 

Weighted adjusted standard 

deviation (WASD) of the inter-

industry differentials 0.260 0.112 0.095 

Number of industries 9 9 9 

Number of observations in the 

sample 95772 95772 95772 

Notes: All estimates are significant at the level of 5%, except those in bold. Y: sectoral dummies, X: individual 

and household characteristics, Z: job characteristics 

The latter are naturally smaller than the gross wage differentials; but still not negligible. 

Actually, compared to the average worker in the economy, the wage differential (in PKR) 

still fluctuates between +53.2% in the financial services and -26.2% in the agriculture sector. 

                                                                                                                                                                                     
16

 The differential reported in table 6.3 measures the differential in percentage between the wage (in PKR) of the 

average worker in sector k and the wage (in PKR) of the average worker in economy. 
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Therefore, the gross wage differentials do not seem to result exclusively from the sectoral 

heterogeneity of the characteristics of the workers and their households. 

Column (iii) reveals that the inclusion of the type of occupation, employment status, type of 

job, in addition to the individual and their household characteristics, also gives rise to a 

reduction in sectoral wage differential. This result suggests that the inter-industry wage 

differentials result to some extent from the employee‟s specific features in each sector. To put 

differently, wage determination within each sector would be influenced by the organisational 

characteristics of the establishments making them up. 

Since the wage differential may vary across region, type of sector, area of living and level of 

education, inter-industry wage differentials are estimated for these different categories. For 

the estimation of wage differential for different provinces (regions), the observations are 

stratified in four divisions: Punjab, Sindh, KP and Baluchistan. Figure 6.1 shows the results 

by province to look at the inter-industry wage differential within and between provinces. 

The comparison of the four wage differential estimates shown in Figure 6.1 suggests that the 

hierarchy of the wage differential across the sectors remains similar to the overall findings. 

Although, it is worth noting that certain industries that are dominant within the provinces are 

also the highest paid compared to the overall results. For example, in KP, the wage 

differential in the mining sector is similar to the financial services as compared to the average 

worker in economy; the average worker‟s wage is around 60% higher. Similarly, the average 

worker‟s wage in the agricultural sector in the Baluchistan province is 7.6% less compared to 

average worker‟s wage in economy and it is also lower compare to Punjab province where 

the difference is -24.5%. 
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Figure 6.1 Inter-industry wage differentials stratified by Provinces 

 

The results seem suggestive of the different scale of wage differential across the provinces 

and one of the main reasons for the existence of these differentials could be the lack of 

development in the poorer provinces such as KP and Baluchistan. Since the Pakistani 

independence in 1947, much of the industrial progress has taken place in Punjab and Sindh 

provinces and still today other two provinces are mainly dependent on agriculture and 

fishing. However, in recent years some manufacturing and high tech investment has taken 

place in KP, which has led to decrease in unemployment and better job prospects. When 

looking at the Weighted Adjusted Standard Deviation (WASD), it tells a different story as the 

WASD figures are more or less similar for the different provinces as for the Punjab and KP 

provinces, it is 10 percent and for the other two provinces, it‟s 9 percent. Unemployment 

figures show that in the KP province, unemployment figures stand at around 13 percent while 

in Sindh province it is only 6 percent, a higher rate of unemployment forces workers to 

accept lower wages creating wage differentials across the sectors and provinces. 

Figure 6.2 shows the inter-industry wage differential among rural and urban area as well as 

between the public and private sectors. The comparison between the public and private 

sectors reveals that the private sector is better paid for mining, construction, transport and 

communication sectors while for the rest of the sectors the public sector was found to have a 

higher pay. In the financial services the public sector pays almost 16% more to the average 

worker as compared to the average worker in the economy. But the private sector has a 
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higher WASD as compared to the public sector suggesting a worker employed in the private 

sector benefits more by changing job as compared to a public sector worker.  

Analysis of wage differentials between urban and rural areas suggest that sectors like mining, 

electricity, gas and water, financial services and social services tend to get paid more in rural 

area than the urban ones. But as rural areas in Pakistan, mostly comprise of agricultural 

activity, wage differential is higher for the agriculture sector in rural area as the worker‟s 

average wage is 18.9% less than the average worker in the economy while it‟s only -14.8% 

for the urban area. The interpretation of wage differential between urban and rural area 

doesn‟t represent the true picture as collection of data from the LFS is mostly dominated by 

urban areas.  

Figure 6.2 Inter-industry wage differentials stratified by area of living and type of sector 

 

Education plays an important role in explaining wage differentials across sectors. Figure 6.3 

depicts the wage differential according to different levels of education. As anticipated, the 

WASD suggests the better opportunity to educated worker, workers who have completed 

schooling, have completed a degree or professional degree as compared to workers who have 

no education or have done only metric level of schooling. Individual sector differential 

figures also suggest that the sectors where skills matter, such as the financial services, 

manufacturing, are among the highest paid sectors for the better educated workers. For 

example, an average worker with no education earns 31% more as compared to the average 

worker in the economy in financial sector. On the other hand, an average worker who has an 
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incomplete degree or has a standard degree earns almost 50% higher as compared to the 

average worker‟s wage in the economy in the financial sector. Thus, this also suggests that 

different level of education is also one of the major source of the wage differential and this is 

why returns to education is also explored later in the results section. 

Figure 6.3 Inter-industry wage differentials stratified by level of education 

 

The analysis has so far compared individuals with similar individual characteristic but it has 

not considered the possibility that the pay differential across the industries may differ among 

the occupations. To address such differences, similar analysis has been done for several 

occupational categories. Figure 6.4 gives a picture of the estimates of the inter-industry wage 

differential and WASD for the selected occupations
17

. The wage differential in different 

occupation is evident but not always significant, probably because of the reduced number of 

observations. Concerning the differences between the occupations, the results confirm that 

the WASD is higher in high-skill occupations, such as legislators and professionals. Workers 

whose occupation is professional benefit more and workers whose occupation is service are 

least benefited by changing the sector as compared to all other occupations. Professional and 

legislators are benefiting more by working in construction and financial services sector while 

have lower wages than the average economy wage in social services and agriculture sector. 

Analysis of different categories for inter-industry wage differentials shows the existence of 

wage differential. But wage differential hierarchy is different due to the different 

characteristics of the categories. For example in the sectors where higher education is 

                                                           
17

 Inter-industry wage differential estimates for the all the categories of occupations are provided in Appendix 3. 
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required the wage differential is high and same could be evident in the occupations where 

high skill is needed. 

Figure 6.4 Occupation specific estimates of Inter-industry wage differentials 

 

To investigate further in the structure of the inter-industry wage differentials, wage equations 

were also estimated for the 41 branches of nomenclature and have obtained the wage 

differentials and WASD. The specifications of the variables and wage differentials are same 

as explained in the beginning. 

Table 6.4 shows the wage differential for 2-digit industries. Again, the results are obtained 

for gross wage differential, wage differentials using individual and household characteristics, 

and wage differentials using individual and household characteristics along with job 

characteristics.  

The best paid sector is among financial institutions: the average worker there earns 56.2% 

more than the average worker in the rest of the economy. This wage differential is a reduced 

form of differential after the introduction of a worker‟s individual, household and job 

characteristics. The gross wage differential for financial institutions is 148.2%, which is not 

very surprising in developing countries.  
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Table 6.4 Inter-industry wage differentials for 2-digit industry 

Industry (2-digit) 

Variables included in wage 

equation 

(i) (ii) (iii) 

Y X,Y X,Y,Z 

Agriculture, livestock and hunting -0.497 -0.256 -0.206 

Forestry and logging -0.141 0.049 0.007 

Fishing 0.001 0.278 0.366 

Coal Mining -0.097 0.075 0.140 

Crude petroleum and natural gas production 0.546 0.373 0.344 

Crude Metal or Mining 0.082 -0.065 -0.149 

Other Mining -0.135 0.136 0.157 

Manufacturing of food, beverages & tobacco -0.248 -0.077 -0.014 

Manufacturing of textile, wearing apparel & leather industries -0.276 -0.036 -0.013 

Manufacturing of wood and wood products -0.273 0.012 0.009 

Manufacturing of paper and paper products -0.117 0.003 0.031 

Manufacturing of chemicals & chemical, petroleum, coal ,rubber & 

plastic products 0.162 0.157 0.174 

Manufacturing of non-metallic mineral products -0.294 -0.026 0.014 

Basic metal industries 0.031 0.127 0.098 

Manufacture of fabricated metal products, machinery and equipment -0.131 0.047 0.026 

Other manufacturing industries -0.242 -0.012 0.022 

Electricity, gas and steam 0.383 0.214 0.110 

Water work and supplies 0.118 0.103 -0.014 

Building construction -0.256 0.039 0.068 

CRM of streets, roads, highways & bridges 0.037 0.153 0.121 

CRM of irrigation, flood control, drainage, reclamation & hydro-

electric project -0.164 -0.052 -0.027 

CRM of docks and communication project -0.212 0.138 0.190 

CRM of sports projects 0.279 0.422 0.351 

CRM of sewerage, water mains & storm water drains -0.179 0.023 0.069 

CRM of pipe line for transportation -0.192 0.053 0.120 

Construction projects -0.250 -0.069 -0.022 

Wholesale Trade -0.220 -0.104 0.017 

Retail Trade -0.389 -0.236 -0.132 

Restaurants and Hotels -0.396 -0.189 0.021 

Transport and storage -0.221 -0.025 0.081 

Communication 0.349 0.205 0.141 

Financial Institutions 1.482 0.641 0.562 

Insurance 0.844 0.338 0.302 

Real estate and business 0.133 0.066 0.102 

Public administration and defence services 0.249 0.146 0.073 

Sanitary and similar services -0.096 0.059 0.003 

social and related community services 0.204 0.086 -0.063 

Recreational and cultural services 0.034 0.153 0.106 

Personal and household services -0.439 -0.217 -0.146 
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International and Other Extra-territorial Bodies 0.745 0.421 0.340 

Activities not adequately defined 0.087 -0.008 -0.010 

R2 adjusted 0.201 0.416 0.484 

Weighted adjusted standard deviation (WASD) of the inter-industry 

differentials 0.437 0.157 0.117 

Number of industries 41 41 41 

Number of observations in the sample 95772 95772 95772 

Notes: All estimates are significant at the level of 5%, except those in bold. CRM- Construction, Repair and 

Maintenance. Y: sectoral dummies, X: individual and household characteristics, Z: job characteristics 

The financial institutions sector is followed by fishing (+36.6%); crude metal or mining 

(+34.4%); international and other extra-territorial bodies (+34%) and insurance (+30.2%). 

The agricultural, livestock and hunting sector are at the bottom of the wage hierarchy: the 

average worker‟s wage is 20.6% lower than that of the average worker in the rest of the 

economy. It is worth noting that the estimation of one-digit industry wage differential for the 

agricultural sector, which includes fishing, shows negative wage differential of 17% but when 

fishing was estimated as a separate sector it points to a wage differential of +36.6%. At the 

bottom of the wage differential hierarchy one finds traditional sectors such as retail trade (-

13.2%), personal and household services (-14.6%) and social and related community services 

(-6.3%). In 2-digit industry analysis lot of the estimates are insignificant due to very few 

observation in that categories. 

Table 6.5 below shows that the hierarchy of the industry wage differential is not greatly 

influenced by the introduction of a control variable (X) in the wage equation. But it does alter 

the hierarchy for some industries as the correlation coefficients drops below 75% after the 

introduction of job characteristics (Z). Although, the Pearson/Spearman correlation 

coefficients between the gross and stripped wage differentials – estimated in 1 or 2-digit – are 

significant at the probability level of 1% and they reach an average of 84%. Overall, it is 

worth to note that the sectoral wage structure which was discussed above is similar to that 

observed in most of the industrialised countries (see, for example Caju et. al. (2010) for a 

comparison with European countries). 
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Table 6.5 Correlation between the inter-industry wage differentials 

Specification 
Sectoral nomenclature: 

1-digit : 9 categories 2-digit : 41 categories 

1) Y - X,Y 0.922/0.867** 0.881/0.842** 

   2) Y - X,Y,Z 0.832/0.650* 0.758/0.585** 

Notes: Pearson/Spearman correlation coefficients. * p<0.05, ** p<0.01. Y: sectoral dummies, X: individual and 

household characteristics, Z: job characteristics  

1) Pearson/Spearman correlation coefficients between the inter-industry wage differentials obtained from a 

wage equation containing (Y) and (X,Y), respectively. 

2) Pearson/Spearman correlation coefficients between the inter-industry wage differentials obtained from a 

wage equation containing (Y) and (X,Y,Z), respectively. 

 

What about the dispersion of the inter-industry wage differentials? Table 6.6 shows that the 

weighted adjusted standard deviation (WASD) of the wage differentials grows significantly 

when the number of sectors considered increases. In addition, the introduction of individual 

and household characteristics (X) into the wage equations reduces the dispersion in the wage 

differential by more than 50%, irrespective of the sectoral nomenclature used. In addition to 

the vector X, the inclusion of the specific features of job characteristics (employment status, 

occupation), leads to a drop in the WASD in the differentials between 17 and 20% (from 

0.112 to 0.095 in 1-digit and from 0.157 to 0.117 in 2-digit). 

Table 6.6 WASD of the inter-industry wage differentials - Summary 

Variables included in the wage 

equation 

Sectoral nomenclature: 

1-digit : 9 categories 2-digit : 41 categories 

Y 0.260 0.437 

X,Y 0.112 0.157 

X,Y,Z 0.095 0.117 

Notes: WASD – weighted adjusted standard deviation of the inter-industry wage differentials.  

Y: sectoral dummies, X: individual and household characteristics, Z: job characteristics 

As the study has employed nine different LFS surveys over the years, it is also interesting to 

find the pattern of the wage differential over the years. Figure 6.5 describes the WASD from 

year 1990/91 to 2006/07. Overall, the wage differentials have increased over the time by 

almost 25%, from 0.095 in 1990/91 to 0.121 in 2006/07. There were certain years where 

WASD was as high as  0.13, in 1997/98 and 2001-02. On the whole, there is a steady increase 

in WASD from 1990/91 to 1997-98 and then there are some ups and down in WASD. But on 

the whole the WASD have increased over the years and have remained around 0.12 since 
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1997/98. Thus, the results suggest that the wage differentials have not diminished in Pakistan 

over time, but they have increased creating wage inequality.  

To sum up, the results emphasise the existence of inter-industry wage differentials, 

independently of the configuration adopted. Likewise they also suggest that their structure is 

comparable to that observed in other industrialised countries and they result in part from the 

characteristics of the employers in each sector. 

Figure 6.5 WASD of the inter-industry wage differentials over the years 

 

6.1.1 AN INTERNATIONAL PERSPECTIVE 

As described above, certain studies support similar pattern in the existence of inter-industry 

wage differential and their hierarchy. Do the results which are obtained for Pakistan support 

this? This question is not easy to answer as international comparison with regard to inter-

industry wage differentials need to be carried out with the greatest care. As the scale of the 

estimated wage disparities between different industries depends heavily upon the 

specification of the wage equation, the sectoral nomenclature used, the field covered by data 

and the position of the country in business cycle. 
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Table 6.7 The dispersion of inter-industry wage differentials 

Country Year # Sectors WASD
+ 

Belgium 2002 43 0.072
a 

Germany 2001 35 0.090
 a
 

Netherlands 2002 45 0.102
 a
 

Greece 2002 32 0.104
 a
 

Italy 2002 43 0.114
 a
 

Pakistan 2006-07 41 0.121
 b

 

Ireland 2002 31 0.136
 a
 

Spain 2002 44 0.171
 a
 

Notes: 
+
: Dispersion of the inter-industry wage differentials 

a
: Caju et. al. (2010) 

b
: Own calculations. This results rest upon the estimation of wage equation containing, as explanatory variables, 

41 sectoral indicators and the vectors X and Z for year 2006/07 (see appendix 3). 

 

It is for this reason in Table 6.7; Pakistan‟s results are compared almost exclusively against 

those of Caju et. al. (2010). The latter provides for 7 European countries, comparable 

indicators of the dispersion of inter-industry wage differentials. Moreover, the field covered 

by their data, the number of sectoral categories used and the variables included in their wage 

equations are more or less similar to our own specifications
18

. Thus, they provide an 

interesting reference framework for the evolution of our results from an international 

perspective. Comparison of dispersion of inter-industry wage differentials among the 

European countries shows that Pakistan occupies a bottom position.  

How is one supposed to interpret these results? The wage disparities observed between 

sectors are in favour of the efficiency wage theory. Efficiency wage theory suggests that if 

the effort incentive conditions vary from one sector to another then two individuals with 

identical individual characteristics, placed in the same working conditions are likely to earn 

different wages. For example, according to the turnover model of the efficiency wage theory, 

big companies would find it to be in their interest to offer relatively higher wages to their 

employees because they face higher costs in order to monitor the effort of the latter. The 

constraints encouraging companies to pay efficient wages, i.e. wages above the competitive 

level, actually seems to be similar among European countries.  

                                                           
18

 The general specification of their wage equation: they regress the log of the hourly wage on the age, 

education, gender, occupation dummies, sectoral dummies, type of enterprise, experience and regional 

dummies. 
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6.1.2 SECTOR WAGE GAPS BY INDUSTRY 

One interesting findings of the wage equation is that on an average, a private sector employee 

earns 12 percent less compared to his public sector counterpart. To investigate this wage 

differential further, the study has employed the methodology developed by Horrace and 

Oaxaca (2001) to identify the wage gap between two sectors. 

Table 6.8 Identified Wage Gaps Evaluated at Private Sample Mean Characteristics 

Industry (2-digit) Wage Gap 

Activities not adequately defined -0.1064 

Agriculture, livestock and hunting -0.1193 

Forestry and logging 0.0010 

Fishing 0.0798 

Coal Mining 0.2986 

Crude petroleum and natural gas production -0.2534 

Crude Metal or Mining 0.2868 

Other Mining 0.0156 

Manufacturing of food, beverages & tobacco -0.1331 

Manufacturing of textile, wearing apparel & leather industries -0.0429 

Manufacturing of wood and wood products -0.2788 

Manufacturing of paper and paper products -0.2847 

Manufacturing of chemicals & chemical, petroleum, coal ,rubber & plastic 

products -0.2325 

Mfg of non-metallic mineral products -0.2152 

Basic metal industries -0.3891 

Manufacture of fabricated metal products, machinery and equipment -0.2297 

Other manufacturing industries -0.1430 

Electricity, gas and steam -0.0870 

Water work and supplies -0.0672 

Building construction -0.0398 

CRM of streets, roads, highways & bridges -0.0703 

CRM of irrigation, flood control, drainage, reclamation & hydro-electric project -0.1659 

CRM of docks and communication project 0.2369 

CRM of sports projects -0.2747 

CRM of sewerage, water mains & storm water drains 0.3072 

CRM of pipe line for transportation -0.1285 

Construction projects -0.7281 

Wholesale Trade -0.1035 

Retail Trade -0.1435 

Restaurants and Hotels -0.1021 

Transport and storage -0.1196 

Communication -0.1283 

Financial Institutions -0.1651 

Insurance -0.1674 
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Real estate and business -0.2692 

Public administration and defences services -0.0791 

Sanitary and similar services -0.1462 

Social and related community services -0.1556 

Recreational and cultural services -0.0880 

Personal and household services -0.0062 

International and Other Extra-territorial Bodies 0.4391 

Average Wage Gap -0.0975 

Standard Deviation of wage gaps 0.2033 

Percent significant sector wage gaps 63% 

Number of industries 41 

Notes: All estimates are significant at the level of 10%, except those in bold. CRM- Construction, Repair and 

Maintenance  

Table 6.8 shows sector wage gaps for two-digit industries. Overall, the results suggests that 

almost 63% of the sector wage gaps within the industries are statistically significant (at 

p<0.10 level). The average industry sector wage gap is -0.09 which means that on average a 

private sector employee has an inter-industry wage differential of 9 percent as compared to a 

public sector employee. Regarding the dispersion of the industry sector wage gap, i.e. 

standard deviation, it is quite high as it‟s around 20 percent. The exception to this are 

international and other extra-territorial bodies, crude metal or mining sector, and the private 

sector all have a negative wage differential, which supports the wage equation finding that  an 

average private sector employee earns less than the public sector employee. The smallest 

sector gapis found in electricity, gas and stream; water work and supplies and recreational 

and cultural services sectors while in contrast construction projects; real estate and business; 

crude metal or mining and international and other extra-territorial bodies are characterised by 

the largest sector wage gaps.  

6.1.3 DECOMPOSITION OF OVERALL SECTOR WAGE GAP 

To complete the analysis, the overall sector wage gap has been decomposed in order to 

identify what proportion is due to: (a) differences in the distribution of public and private 

workers across sectors, (b) differences by sector in the structure of industry wage premia, and 

(c) difference by sector in all other factors, i.e. intercepts, individual, household and job 

characteristics.  
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Table 6.9  Decomposition of overall sector wage gap 

 

Percentage of overall wage gap due to difference in: 

Overall sector wage gap Employment distribution Industry Coefficients All other factors 
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    -0.1374 -3.49 -3.49 107.06 

Decomposition of the overall wage gap has found that none of the wage differentials across 

industries are explained by industry characteristics or by employment distribution. In other 

words most of the existing wage differentials are due to the all other observable and non-

observable characteristics. 

6.2 PUBLIC-PRIVATE WAGE DIFFERENTIALS 

Discussion of the decomposition of the public-private wage gap within industries, in the last 

section, has revealed that none of the public-private wage differentials is explained by 

combined industry effects. So, what is the exact scale of the public-private wage differential 

and to what extent it varies within provinces, in different occupation and at different level of 

education? These are the main questions this section is addressing and to do so study has used 

a standard OLS technique, where a dummy variable for private sector has been used. And as 

shown in several studies, by Mueller (1998), Gong and van Soest (2002), Melly (2002), 

Jürges (2002) and Hyder and Reilly (2005), public-private wage differentials vary substantial 

across the wage distribution, thus, the study also uses the quantile regression approach to 

assess the public-private wage differential  more rigorously.  

Estimates of wage equation including a private sector dummy are reported in Table 6.10. 

Overall the estimates suggest that, based on OLS, private sector workers on average earn 11.1 

percent less as compared to their public sector counterpart. By looking at the private sector, it 

suggests that over the years the private sector has lost its position of paying premium wages 

as compared to the public sector. For instance, in 1990-91, a private sector employee was 

earning 5 percent more than the public sector counterpart, but in 2006-07, a private sector 

employee was earning 35 percent less than his public sector counterpart contradicting the fact 

that since 1994, government of Pakistan has announced policies for deregulation and 
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privatisation of some of the major public sector industries. According to estimation sample in 

2006-07, public sector accounts for only 25 percent.  

Table 6.10 Estimates of the private sector pay premium 

 

Overall 1990-91 1999-00 2006-07 

  Coefficient 

Std. 

Error Coefficient 

Std. 

Error Coefficient 

Std. 

Error Coefficient 

Std. 

Error 

OLS -0.111 0.057 0.050 0.019 -0.211 0.025 -0.352 0.020 

θ=0.10 -0.164 0.010 0.091 0.028 -0.454 0.041 -0.501 0.030 

θ=0.20 -0.140 0.006 0.067 0.016 -0.372 0.018 -0.464 0.021 

θ=0.30 -0.125 0.005 0.055 0.016 -0.307 0.022 -0.444 0.017 

θ=0.40 -0.112 0.005 0.045 0.013 -0.261 0.016 -0.429 0.016 

θ=0.50 -0.107 0.005 0.045 0.011 -0.222 0.017 -0.415 0.015 

θ=0.60 -0.103 0.005 0.052 0.014 -0.178 0.015 -0.376 0.012 

θ=0.70 -0.095 0.005 0.033 0.014 -0.119 0.021 -0.307 0.015 

θ=0.80 -0.085 0.006 0.012 0.015 -0.088 0.020 -0.238 0.018 

θ=0.90 -0.068 0.008 0.039 0.020 0.005 0.025 -0.142 0.023 

Notes: controlled variable in the wage equations includes education, experience, occupation, marital status, 

industry and regional dummies. All the reported coefficients are significant at 5% confidence interval except 

those in bold. 

The study has employed quantile regression approach to assess how the private sector pay 

premium varies across wage distribution. The overall results show that the private sector 

premium varies strongly with quantiles. Overall, the results suggest that the private sector 

earns 16.4 percent less at the lowest quantile while it falls to 6.8 percent at the highest 

quantile. Selected year results suggest that in 1990-91, private sector pay premium ranged 

from 9.1 percent to 3.9 percent, at the lowest and highest quantile, respectively. The private 

sector pay premium have turned to loss by 2006-07 as an employee earned 50 percent less 

than a public sector employee at the lowest quantile and it decreased to 14.2 percent at the 

highest quantile.  

Despite the policies of privatisation, the competition of employment in public sector remains 

high because of the attached benefits with the job as it provides much better working 

conditions and other benefits such as pension rights and free medical care. Studies conducted 

on public-private wage differential on Pakistan are also suggestive of higher public pay outs 

as compared to the private sector. For instance, Hyder and Reilly (2005) have concluded that 

a public sector employee earns on average 37 percent more than the private sector employee 

and around the wage distribution this wage differential ranges from 56 percent, at the lowest 
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quantile, to 18 percent, at the highest quantile. The other studies on Pakistan, including Hyder 

(2007), Nasir (2000) and Aslam and Kingdon (2009) have concluded that public sector 

employees earn higher wages as compared to their private sector counterparts and much of 

these wage differentials are due to the human capital characteristics of the individuals.  

The results on the Pakistan studies are not directly comparable with other study estimates due 

to use of different econometric technique and at some point different data source. But the 

conclusions based on different estimates are suggestive of existence of a public-private wage 

differential and pay premium for public sector employees. 

Figure 6.6 presents a concise visual summary of the quantile regression results. It shows the 

estimates of quantile 10, 50, 90 over the nine estimated survey years. For comparison 

purposes, the OLS estimate is also shown. Almost all the estimates are significant at 5% 

confidence interval
19

. If the distribution of the error term is symmetric, the mean and median 

regression estimate the same quantity and here also estimates are suggestive of similar results 

for OLS and median (means 50
th

 quantile). 

Figure 6.6 Estimated private sector premium over the years 

 

Over the span of seventeen years, there a huge increase in public-private sector wage 

differential as it is evident from figure 6.6 and especially at the lowest quantile there is a huge 
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 The corresponding estimates for all the quantiles from 10 to 90 are displayed in appendix 3.  
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decline among private sector wages as compared to the public sector wages. During the 

period of 1996-97 to 2006-07, private sector employees have suffered as their wage 

differential has gone up from -28.1 percent to -50.1 percent as compared to their public sector 

counterparts at the lowest quantile. The wages at the highest quantile are somewhat narrowed 

between public and private sector employees but still a private sector employee earns 14 

percent less as compared to public sector employee in 2006-07 (compared to only 7.5 percent 

less in 1996-97). In other words the wage differential has almost doubled over the last ten 

years for both lowest and highest quantile. At the median is the worst differential as in 1996-

97, the private sector employee was earning 13 percent less compared to his public sector 

counterpart. In 2006-07 he is earning 41.5 percent less, which means the wage differential 

has increased by almost three fold at the median regression, the OLS estimates are also 

suggestive of same results.  

One reason for the constant growing wage differential between public and private sector 

could be the rigid hierarchical pay structure in the public sector where salaries increases more 

or less mechanically with seniority and wage decreases are difficult if not impossible whereas 

in the private sector there is no such situation and wages are fully determined by the 

employees productivity and the low-skilled wages are highly related to the need of a worker 

for the job rather than the need of an employer for the worker, which even violates the 

minimum wage law in Pakistan. 

6.2.1 PRIVATE SECTOR WAGE PREMIUM STRATIFIED BY EDUCATIONAL ATTAINMENT 

Since the wage differential may vary across level of education, the private sector is now 

estimated for five ranges of schooling. The observations are stratified in five education 

groups: No formal education, Primary, Intermediate, Graduation and Post-graduation
20

. 

Figure 6.7 shows the results by qualification and quantile to look at the impact of private 

sector status of pay within and between educational groups. 
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 Estimates for Middle, Matric and Professional degree are also obtained and have reported in appendix 3. 
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Figure 6.7 Private sector wage premium stratified by educational attainment 

 

The estimates of the no formal education suggest that a private sector employee with no 

formal education earns on an average 9 percent less than the public sector counterpart. For 

this category only, there is not much difference in pay penalties across the distribution. 

Estimates are carried out for the no formal education categories because this category only 

accounts 38 percent of the total sample. Quantile regression estimates suggest the same 

pattern for the other four educational categories: the private sector penalty declines towards 

the higher end to the distribution. Hence, for the post-graduation only, the private sector pay 

premium is 5.4 percent at the 90
th

 quantile. Apart from this all other education levels have 

failed to earn a pay premium by working in the private sector although it suggests that private 

sector reduces the within-group inequality by compressing the wage distribution. 

The comparison of the five OLS and quantile estimates suggests that the private sector wage 

penalties decrease as the educational qualification increases. At the mean, the private sector 

wage penalties range from -12% for the primary education group to -27.8% for the 

intermediate, -21.6% for the graduation and fall to -9% for the post-graduation. The picture is 

somewhat same at the median. Suggesting that the average wage increases with the number 

of schooling and there is an equalising effect between education groups attached to private 

sector status. The reason for constant high payouts and higher return to education in public 

sector as compared to the private sector is the political pressure on government for not paying 

low wages to its less skilled employees. 

-0.300

-0.250

-0.200

-0.150

-0.100

-0.050

0.000

0.050

0.100

OLS θ=0.10 θ=0.50 θ=0.90

P
ri

va
e

 S
e

ct
o

r 
P

ay
 P

re
m

iu
m

Quantile

No formal education Primary Intermediate Graduation Post-graduation



138 
 

6.2.2 PRIVATE SECTOR PAY PREMIUM STRATIFIED BY PROVINCES 

The private sector pay premium may also vary across the different areas of living, and 

province. The observations are now stratified in four provinces group: Punjab, Sindh, KP, 

and Baluchistan. Figure 6.8 combines the results by province and quantile in the same way as 

figure 6.7 did. 

With few exceptions, once again equalising effects of the reduction in negative gradient of 

penalties are observed in the private sector relative to the public sector towards the top end of 

the distribution. The private sector penalties tend to be significant and large at the low 

quantiles and decrease at high quantiles. The Singh province seems to be an exception to this 

pattern. Here, there is no evidence of a substantial change in the coefficient across the 

conditional wage distribution. 

Figure 6.8 Private sector wage premium stratified by provinces 

 

Comparison of the level of private sector pay penalties across provinces shows that the 

premium does vary with the province. The coefficient of the private sector dummy is 

negative for all the provinces and reported insignificant for only the last two quantile for 

Baluchistan province
21

. The wage differential is  also narrowed in the Baluchistan province as 

it ranges from -4%, at lower quantile to -1.6% at the 60
th

 quantile, the results afterwards are 

not significant. The Punjab province found to have the highest variation in private sector 
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 Significance of the coefficients are reported in appendix 3 along with the results for quantile 10 to 90. 
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penalties as it ranges from -20.6%, at the lower quantile, to -8.8%, at the higher quantile and 

KP province also follows the same trend and has more or less a similar differential. These 

differences between both sectors are explained by the share of public sector among provinces. 

Punjab alone accounts 40 percent of the public sector, while Baluchistan accounts only 15 

percent of the public sector. Sindh and KP provinces account for 25% and 18.5% of the 

public sector, respectively.   

6.2.3 PUBLIC AND PRIVATE SECTOR WAGES IN SPECIFIC OCCUPATIONS 

So far the analysis has compared individuals with similar human capital attributes but it has 

not considered the possibility that the pay differential between both sectors may differ across 

occupations. To address such differences, a wage equation is estimated for nine occupational 

categories with substantial employment in both sectors. 

Figure 6.9 provides a picture of the estimates with OLS and quantile regressions. The 

compression of the wage distributions by the private sector is again evident but not always 

significant, probably because of the reduced number of observation
22

. Concerning the 

difference between occupations, the results confirm that not only low-skill occupations are 

better paid in public sector but also high-skilled occupations such as professionals are also 

better paid in public sector compare to private sector.  

Figure 6.9 Occupation-specific estimates of private sector premium 
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 Significance of the coefficients are reported in appendix 3 along with the estimates of other occupational 

categories. 
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The pay differentials are strongly significant for technicians, service workers and elementary 

occupations, with OLS as with quantile regression alike. Overall, clerk and service workers 

suffer less penalties then technicians and professionals in private sector. The wage 

differential between public and private sector is much narrowed at higher quantile as here 

private sector employee of in any occupation earn only 10 percent less compare to public 

sector counterpart.  

6.2.4 PUBLIC-PRIVATE EMPLOYMENT CHOICE 

Results of public-private wage differentials have shown that substantial wage differential 

does exists between two sectors, even after controlling for individual, household and job 

characteristics. What roles are played by these characteristics in choosing particular sector as 

the results discussed above suggest that the wage differential between public and private 

sectors have increased over time? In order to address the issue a sector selection study has 

employed using a Heckman selection model. The specification of the selection model is 

similar to the wage equation. However, as mentioned earlier in chapter 4, to enable 

identification the study uses a number of job holders in household, moonlight and marital 

status in switching equation. The estimates of selection model are presented in Table 6.11
23

. 

Table 6.11 Estimates of the switching equation 

Variable Coefficients 

Std. 

Errors 

Middle (8 years) -0.0485 0.0193 

Matric (10 years) -0.1875 0.0185 

Intermediate (12 years) -0.3593 0.0239 

Non-complete degree (13-15 years) -0.6046 0.0296 

Degree (15 years) -0.3565 0.0282 

Degree in engineering, medicine, computer, agriculture (16 years) -1.2010 0.0473 

Post-graduate (18 years or more) 0.2219 0.0188 

Female -0.0357 0.0202 

Sindh -0.0497 0.0128 

KP -0.0875 0.0142 

Baluchistan -0.3567 0.0177 

Casual paid employee 0.4861 0.0175 

Paid worker by piece rate or wok performed 0.4012 0.0192 

Paid non-family apprentice 0.6784 0.0794 

Own account worker (non-agriculture) 3.2375 0.2086 

Share cropper 2.8028 0.2142 

                                                           
23

 The estimation result for the full wage equation is reported in the appendix 3. 
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Professionals -0.4083 0.0244 

Technicians and associate professionals -0.3420 0.0214 

Clerk -1.0999 0.0306 

Service workers and shop and market sales workers -0.5602 0.0243 

Craft and related trades workers -0.3208 0.0264 

Plant and machine operators and assemblers -0.1395 0.0281 

Elementary occupations -0.6033 0.0247 

Mining 0.1393 0.0928 

Manufacturing 0.0071 0.0280 

Electricity, gas and water -1.1942 0.0348 

Construction -0.5423 0.0259 

Trade, restaurant and hotels 0.5501 0.0394 

Transport and Communication -0.5274 0.0278 

Financial Institution -0.4660 0.0393 

Community and social services -1.0222 0.0258 

Number of job holders 0.0352 0.0104 

Moonlights -0.0500 0.0087 

Notes: Apart from figures displayed in bold, all the coefficients are significant at 5% confidence interval. 

For all levels, except post-graduation, the estimation has found negative education effects on 

private sector participation. Which simply means acquiring higher education does not 

increase chances of getting employment in the private sector. This suggests that other features 

such as quality of education may be more important in determining the private sector 

employment as opposed to quantity of education
24

. The female coefficient is negative but 

insignificant, thus it cannot be interpreted accurately. The provinces coefficients are negative 

as well, which indicates that public sector is the first choice of employment for the 

individuals here. Employment status coefficients suggest that all of them preferred to work in 

the private sector as compared to the public sector.  

Coefficients on occupations and industries are in favour of, except for trade, restaurant and 

hotels and those which are not significant, public sector employment. The number of job 

holders in a household suggests that the second individual does not mind in working in the 

private sector, while the moonlight coefficients suggests a favourable choice of public sector 

between the two. Overall, the selection model findings supports the previous finding, where 

the level of education was found to get less paid in the private sector as compared to the 

public sector and the same applied for the occupations. The benefits provided by the public 
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 Findings that individuals with higher education are more likely to work in public sector are consistent with 

findings of the existing literature. 
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sector attract a large portion of the population and individuals are also willing to stay 

unemployed in order to secure a job in public sector.  

In the case of Pakistan, sometimes individuals are happy to pay some form of gift to the 

authority in order to secure the job and a letter from a known or famous political figure also 

helps to secure a job in the public sector while private sector jobs requires long working 

hours and efficient productivity on assigned work for less wages. Workers are even happy to 

accept jobs that pay less than the minimum wages due to high inflation and unemployment, 

which in turn exploits the workers right in the private sector. 

6.3 RETURN TO EDUCATION AND WAGE INEQUALITY 

Education plays an important role in determining an individual‟s earnings. For the same 

reason, estimation of the returns to education is obtained using the equation (23) described in 

chapter 4. The study has obtained raw estimates of returns to education by including only 

educational dummies into the wage equation and the net return to education using the full 

wage equation
25

. The results of the estimated rate of return to education are reported in table 

6.12.  

Table 6.12 Estimates of educational coefficients based on OLS 

  Raw Overall 1990-91 1999-00 2006-07 

Primary 0.101 0.122 0.096 0.116 0.166 

Middle 0.214 0.235 0.175 0.124 0.272 

Matric 0.420 0.363 0.335 0.318 0.358 

Intermediate 0.655 0.525 0.520 0.461 0.531 

Graduation 1.162 0.873 0.935 0.897 0.801 

Professional Degree 1.121 0.852 0.810 0.726 1.018 

All the reported coefficients are statistically significant at the 95% confidence interval. Raw 

and net wage differentials follow the same hierarchy in terms of earnings by level of 

education. Overall an individual who has completed at least primary level earns on average 

12.2% more than the individual with little or no education, once controlled for individual, 

household and job characteristics. Over the years there has been an increase in returns to 

education for individuals having completed primary education as the return has increased 

from 9.6%, in 1990-91 to 16.6% in 2006-07. Returns to education at other levels of education 

have also increased over the time, except for matric and intermediate levels, although the 
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 Full wage equation is reported in appendix 3. 
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returns to education for the graduation category have decreased from 93.5% to 80.1% over 

the time period of 1990-91 to 2006-07.  

Most of the obtained results are online with the results obtained by Khan and Toor (2003), 

Jamal, Toor and Khan (2003) and Sabir (2004). However,, the results are not directly 

comparable due to different specification of the wage equation. But in general, the conclusion 

is that the rates of returns to education at different level of education are much higher in 

developing countries as compared to developed countries.  

To interpret the rate of return to education more accurately, marginal rates of return for each 

additional completed level of education have been estimated using Duraisamy (2002). The 

marginal rate of return to education is obtained by: 

                                                            𝑅𝑘 =
(𝛽𝑘 − 𝛽𝑘−1)

𝑠𝑘
                                                                  (6.1) 

where 𝛽𝑘 is the coefficient value of K
th

 level of education, 𝛽𝑘−1is the coefficient of previous 

level of education of K and 𝑠𝑘 is the additional year of schooling spent to complete K
th

 level 

of schooling.  

The change in marginal rate of return to level of education in Pakistan has been presented in 

Figure 6.10. The results indicates that the returns to primary, middle and professional degree 

have increased over the time span of seventeen years, while during the same time, returns to 

matric, intermediate and graduation have decreased. However, there has been no evidence 

that attainment of an additional level of education results in consistently increased growth in 

earnings. 
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Figure 6.10 Marginal rates of return to education 

 

At the primary and middle levels, marginal returns are substantially lower over the time with 

minuscule change over the years. At the primary level, private returns have increased by only 

1.4 percent whereas at the middle level returns increased by a mere 1 percent in 2006-07 

compared to 1990-91. These results suggests that the attainment of basic education makes 

insignificant differences in earnings as compared to illiterates, and completion of middle 

level certification has litter returns in comparison to primary education
26

. 

At the matric and intermediate levels, estimated returns over the years are higher as compared 

to primary and middle levels of education. However, at the matric level, there has been a 

declined in private returns as it fell from 8 percent, in 1990-91 to 4.3 percent in 2006-07. This 

result suggests that over time having acquired education at matric level has no significant 

impact on earnings. The same scenario could be found for the intermediate level, although the 

decrease is smaller as still an individual who already has a matric degree is likely to earn 8.6 

percent more compared to individual who has only matric degree in 2006-07.  

Importantly, graduation where individual accepts to earn higher returns but in real terms 

returns have declined by 3 percent, but still attainment of graduation results in 9 percent 

growth in earnings compared to intermediate education in 2006-07. The most marked change 

has observed at professional degree where returns have almost increased by 1.5 times from 

around 7 percent in 1990-91 to 12.2 percent in 2006-07.  

                                                           
26

 Marginal return to education for all level of education are reported in appendix 3. 
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6.3.1 WAGE INEQUALITY BETWEEN YEARS 

As discussed above, individuals having different level of education earn different wages in 

turn creating wage inequality among them. To further assess wage inequality, the results 

based on quantile regression are obtained, the overall inequality at lower-end (50-10) and at 

top end (90-50) gap, and others (90-10) over the years are displayed in figure 6.11 below 

from 1990-91 to 2006-07. 

Figure 6.11 shows that at all three points 90-50, 90-10 and 50-10 the gap was more or less 

stable till 1996-97, it then grew slightly since then and it also indicates that the conditional 

inequality have risen over the time period of 1990-91 to 2006-07. In other words, the 

conditional inequality have increased by almost 12 percent across the distribution (90-10) and 

also in the lower half of the distribution (50-10) quantile spread 90-10 and 50-10, while there 

is an increase of 7 percent in the upper half of the distribution (90-50).  

These results suggest that the gap between rich and poor have increased in Pakistan over the 

time and it also suggests that the richer are getting richer as there is also an increase in the 

upper half of the distribution.  

Figure 6.11 Inter-quantile wage inequality 

 

 Next, to investigate the role of education in explaining the wage inequality the inter-quantile 

estimates at different level of education are displayed in figure 6.12. Figure 6.12 shows the 

estimates for five different education categories at 90-10 gap. It indicates that the wage 
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inequality has increased over the time for all the levels of education but for higher levels of 

education such as graduation and professional degree it has increased significantly. During 

the time period of 1990-91 to 2006-07, wage inequality between top and bottom distribution 

has increased by 16 percent for intermediate and graduation while it is 24 percent for the 

professional degrees.  

Figure 6.12 Inter-quantile wage gap at different level of education 

 

The results above suggest that even at particular level of education within group inequality 

exists even after controlling for observable characteristics. Next, the study investigates the 

inter-quantile inequality across different provinces. Figure 6.13 shows that among four 

provinces, Baluchistan has the lowest inter-quantile conditional inequality as compared to 

other provinces, while Punjab was found to have the highest inter-quantile conditional 

inequality. The reason for the lowest inequality in Baluchistan is due to a lack of 

opportunities in work and most of the educated population mostly migrate to other provinces 

in search for better job opportunities. Punjab is one of the largest provinces of Pakistan and 

has the highest ratio of migration from all around the country, which in turn creates more 

problems for the migrants who are less educated creating a wage gap between top and bottom 

wage earners at the distribution.  

The results for KP are also more or less similar to the Punjab province. Analysis of the inter-

quantile wage inequality at different levels of education shows a similar trend across the four 

provinces meaning Punjab remains at the top in inter-quantile wage inequality at all levels of 
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education, followed by KP, Sindh and last is Baluchistan where the inter-quantile wage 

inequality is minimum.   

Figure 6.13 Inter-quantile spread across provinces 

 

Analysis of returns to education and wage inequality suggests that both have increased over 

the time and that the within group inequality has also increased. To sum up, the inter-industry 

wage differential, public-private wage differential and the return to education and inter-

quantile spread have increased over the span of seventeen years. To assess the contribution of 

different factors to the growth in wage inequality, a decomposition technique developed by 

Juhn, Murphy and Pierce (1993) was estimated. Estimates of the decomposition of changes in 

inequality are reported in Table 6.13 below. Column (1) refers to the change over the period 

1990-91 to 1999-00. As the table shows, changes in observed quantities account for 55 

percent of the increase in wage inequality suggesting that much of the wage increase in wage 

differential is explained by observable characteristics but it explains only 49 percent of the 

wage inequality from 1990-91 to 2006-07. But, it decreases drastically and does not help in 

explaining the increase in wage inequality during this period. Still much of the increase in 

wage inequality remains unexplained as presented in the table 6.13 as the unobserved 

quantities and prices are around 42 percent and 30 percent for the period of 1990-91 and 

1999-00 and period of 1990-91 to 2006-07, respectively. They analysis also suggests that 

there is a substantial increases in wage inequality during the period of 1990-91 to 1999-00 as 

compared to the period 1999-00 to 2006-07. In the observed prices, education explains much 
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of the differences, suggesting that education remains the main factor in explaining of the 

wage differentials. 

Table 6.13 Observable and unobservable components of inequality 

  

1990-91 to 1999-00 

(1) 

1990-91 to 2006-07 

(2) 

1999-00 to 2006-07 

(3) 

Observed Prices 

        Primary 0.015 -0.003 -0.017 

     Middle 0.006 0.000 -0.012 

     Matric -0.019 0.013 0.031 

     Intermediate -0.028 0.012 0.048 

     Degree -0.050 -0.050 0.024 

     Professional Degree -0.039 0.005 0.010 

     Total -0.059 0.237 0.265 

Observed Quantities 0.555 0.492 -0.031 

Unobserved Prices and 

Quantities 0.423 0.308 -0.115 

Total change 0.918 1.037 0.119 

The analysis of inter-industry wage differentials, public-private wage differential and wage 

inequality has suggested not only the existence of the wage differential but also these wage 

differentials have also increased substantially over the time despite the government‟s best 

efforts to make the wage differential more narrowed.  
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6.3.2 WAGE INEQUALITY BY PERCENTILE AND YEAR 

Figure 6.14 Observable and unobservable components of inequality by percentile and 

year 

 
Notes : T= Total difference 

Q=Observable quantities 

P=Observable prices 

U=Unobservable quantities and prices 
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The figure above shows the results of the decomposition for three different time periods. 

Each sub- figure presents earnings gap as well as it decomposition between two different time 

periods at various percentiles: 10
th

, 25
th

, 50
th

, 75
th

 and 90
th

.  

Overall, the distribution of wage gaps varies markedly across the years. The comparison 

between different years shows that the largest gap occurs at the bottom of the distribution but 

it almost vanishes or has narrowed down at the top of the distribution. This means that the 

significant average wage gaps observed over the years are mainly due to the bottom 10-25 

percentile workers. The decomposition of wage gaps confirms that over the time period of 

seventeen years, individual endowments have helped to widen the wage gap. In other words, 

individual, household and job characteristics have played an important role in widening the 

wage gap over the time while the prices have helped to narrow down that wage gap. But still, 

much of the wage gap remains unexplained, almost half of the total gap during 19991 to 

2007, although the unobservable components have helped to narrow down the wage gap at 

the top of the distribution. 

Comparisons among the two different time periods, i.e. 1991 to 2000 and 2000 to 2007, have 

shown that the observable quantities have helped narrow down the wage gap during 1991 to 

2000 while the reverse is true for 2000 to 2007, as the wage gap widened significantly 

because of observable quantities during this time. Nevertheless, the total wage gap has been 

narrowed down significantly during the time period of 2000 to 2007 as compared to 1991 to 

2000. But still, much of the wage gap remains unobserved. This result confirms the earlier 

findings of wage decomposition of based on the overall sample. 

The next chapter provides the conclusion on the discussed results here and also provides the 

policy implications for the education and labour policy makers on how to narrow down the 

wage differentials. 
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7 CONCLUSION 
 

Pakistan received independent status in 1947 as a result of partition of Hindustan and since 

then it has a long history of struggling political stability and sustainability of the economic 

policies. However, despite all odds Pakistan has managed to achieve an average economic 

growth rate of 5 percent since the 1990s. But a lack of vision from the politicians has led the 

economy downwards in year 2008 and 2009. Pakistan also has a major problem when it 

comes to the proper implementation of labour and education policies. All these differences in 

the level of education are the major reasons for the wage differential. Economic theories also 

supports the argument of the wage differential where firms pay higher wages due to variety 

of factors, such as risk, productivity, achievement of higher profits.  

The basic wage theory can be divided into two main categories, neo-classical and non-neo 

classical theories. Neo-classical theories includes the theories such as theory of equalising 

differences, human capital theory and efficiency wage theory while non-neo classical theory 

mainly include the labour segmentation theory. The theory of equalising differences assumes 

that wages reflect amenities or flaws of a job, while human capital theory provides supply-

side explanations for the wage differential and wage. It basically covers the knowledge and 

skills possessed by an individual, by investing in education, training and experience in the 

labour market. Efficiency wage theories define workers‟ productivity as a p function of 

wages and this is why workers enjoys better pay above the market rate. Alternative models of 

efficiency wages, which helps to explain the reasons for a wage differentials in more depth, 

are the shirking model, the gift-exchange model, the fair wage-effort model and others.  

Segmented labour market theory suggests that labour markets are segmented, with different 

working conditions in each segment and limited employment transfer between them. Issues 

of wage differential have been documented over the years in the economic literature by the 

means of different measurements. Most of the wage differentials are concentrated around 

different industries, type of sector and the role of education in explaining these wage 

differentials. 

The issue of Inter-industry wage differentials goes back to the seminal paper of Slichter 

(1950), and the estimates provided by Kruger and Summers (1988) on US using CPS data. 

Since, then a lot of the studies in different countries have focused on the issue of inter-
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industry wage differentials and have suggested that the wage differential among different 

industries do exists and also have widened over the time (Rycx (2003), Benito (2000), Erdil 

and Yetkiner (2001)) but still the exact scale of inter-industry wage differential is 

questionable. (Goux and Maurin (1999) and Gibbons and Katz (1992)). 

In the same manner, the issue of public-private wage differentials has also been addressed by 

many studies over times, which argue that in the developed countries the private sector tends 

to pay higher wages while the opposite is true for developing countries. Some of the studies 

have been also conducted on Pakistan and have found that the public sector tends to pay 

higher wages as compared to the private sector and in recent years this wage differential has 

increased significantly. According to a study by Hyder (2007), public sector wages are almost 

50 percent more than the private sector counterpart at the high end of the wage distribution 

and similar results are found by Nasir (2000) and Aslam and Kingdon (2009). 

Along with inter-industry wage differentials and public-private wage differentials, the role of 

education cannot be ignored in explaining  the wage gap. As human capital theory suggests 

education is an investment and it should have a reward. There has been a vast amount of 

literature available on the estimation of the rate of return to education and all of the studies 

suggest that the higher level of education receives higher rate of return irrespective of the 

country, although the return may vary across countries. On the whole, the rate of return to 

education is higher in developing countries as compared to developed countries. Several 

studies on Pakistan also support the high rate of return to education for higher level of 

education, see for example Nasir and Nazli (2000), Aslam (2006), Hyder (2007), Khan and 

Toor (2003) and Sabir (2004). 

The study drew heavily  on the work of these scholars, and the analysis expanded previous 

work in several important ways. The next section of the chapter will discuss this. Section 2 

outlines the related policy implications and section 3 will discuss the directions of the future 

research. 

7.1 SUMMARY AND DISCUSSIONS 

This section, structures the major finding of this thesis around six issues. First, there is a 

noticeable increase in inter-industry wage differential in Pakistan over time and much of the 

increase contributes to the observable characteristics of individual. There exists an extensive 

literature on the issue of inter-industry wage differential in developed and developing 
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countries. However, very few of the studies have been done on Pakistan over the years. 

Pervious researches have suggested that the inter-industry wage differential does exist and 

have widened over the time although the hierarchy of the wage differential are more or less 

similar across the countries. 

Inter-industry wage differential rests upon the efficiency wage hypothesis which suggests that 

firms are paying higher than marginal wages to achieve higher profit targets and sometimes 

as a reward for the high risk and productivity. The estimates are suggestive of the existence 

of wage differentials in Pakistan and that these have risen over the time. High skilled and 

high risk industries, such as financial services, mining, transport and communication were 

found to pay higher wages while traditional sectors such as agriculture, services and trade, 

hotels and restaurants, are found to pay the lowest wages. The size of wage differentials 

varies across the provinces, area of living, level of education and type of occupation. The 

wage dispersion has risen by 25 percent during the time-period of 1990-1 to 2006-7. The 

estimation of sector wage gap shows that there is substantial difference among public and 

private sector industries. To find out the source of the wage differential, it has been 

decomposed based on the methodology proposed by Horrace and Oaxaca (2001) and the 

results have shown that none of the wage differentials are due to industry coefficients effects 

or due to employment distribution within the industry. Meaning that most of the wage 

differentials are due to observable characteristics. 

Second, estimates of public-private wage differential also suggestive of increases in wage 

differentials. The public-private wage differential rests on the theory of the segmented labour 

market theory, which states that labour markets are segmented on the basis of formal and 

informal sectors and there is little movement of employment between them. Studies on 

Pakistan have used different source of cross-sectional data to estimate the public and private 

wage differentials (Hyder (2003, 2007), Nasir (2000), Aslam and Kindgon (2009)). Their 

results in general are suggestive of public sector wage benefit to employees compare to 

private sector employee.  

Our estimates of public-private wage differentials across wage distribution suggest that the 

wage gap becomes narrow at the high end of the distribution but still the wage differential 

does exist. Also, the wage differential varies across level of education, occupation and 

provinces. Higher level of education gets better paid in both sectors while lower level of 

education have much better opportunities in public sector. The same is true for the low-
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skilled occupations such as technicians and clerk. However, the high skilled occupations, 

such as professionals and legislators, are also better paid in the public sector. Over the years, 

wage differentials have increased across the wage distribution and in 2006-07, at the lower 

quantile, a private sector employee earns around 50 percent less as compared to their public 

sector counterpart and even at highest quantiles a private sector employee earns 14.2 percent 

less. 

Third, the analysis of employment choice between public and private sector suggests that 

individuals with higher education are most likely to choose the public sector as their first 

choice of employment. The literature on employment choice suggests that individual 

characteristics play an important role in selecting between two sectors. Adamchik and Bedi 

(2000) have shown that the higher educated individuals are more likely to join the private 

sector. In order to analyse the role of individual characteristics in deciding which sector to 

work for the study have estimated the Heckmen selection model.  

The results of the selection model suggest that an individual with high level of education is 

more likely to choose the public sector as a preferred choice, except for the post-graduation 

qualification. In this way, most of the occupations and industries are also in favour of 

selecting the public sector for future employment. The number of jobholders shows that 

where in a family more than one person is employed, the second or others are likely to join 

the private sector.  

Fourth, rates of return to education have increased noticeably over time and the wage 

inequality has also rose at different level of education across the wage distribution. 

Education contributes a major role in determining individual earnings as according to human 

capital theory, education is an investment. The estimates of standard OLS estimates for the 

rate of return to education shows that the rate of return to education has increased 

significantly over the time, especially for graduation and professional degrees. Findings are 

also in line with the previous estimates of rate of return to education in Pakistan.  

Although, the calculation of the marginal rate of return to education shows that over the time 

increases in rate of return to education by completing graduation has gone down by almost 30 

percent. It also shows that the individual, who has acquired the primary level or middle level 

education, earns only 3 percent more compared to the individual, who has little or no 

education. This suggests that the lower level of education does not bring any earning benefit 

to the individual. 
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To investigate the issue of wage inequality, the inter-quantile spread across provinces and at 

different level of education was obtained. In general, within group inequality has risen over 

time by 12 percent between top and bottom end of the distribution. When looking at different 

level of education, the inequality between top and bottom end of the distribution, for primary 

level of education has increased by 10 percent while at the matric level, it has increased by 13 

percent. For the graduation and professional degrees, wage inequality has increased by 15 

percent and 24 percent, respectively. Analysis at province level shows that Baluchistan found 

to have the lowest inter quantile inequality as compared to other provinces while Punjab has 

the highest inter quantile inequality.  

Last, the estimates of decomposition of the wage differential show that much of the wage 

inequalities are due to observed individual characteristics. To investigate the source of wage 

inequalities the wage equation has been decomposed using technique proposed by Juhn, 

Murphy and Pierce (1993). The estimation techniques describe wage inequalities as a 

proportion of observed gap, which is gap because of observed characteristics; observed 

prices, differences are due to differences in coefficients; and the unobserved gap, unobserved 

characteristics. 

The overall estimation shows that around 50 percent of the total wage inequality is due to the 

observed gap, meaning half of the wage inequality is explained by the differences among an 

individual‟s characteristics such as education, experience, occupation. Education coefficients 

play an important role in widening the wage gap over the year and specially the higher level 

of education, except for degree level of education which have helped to narrow the wage gap.  

For further investigation, the sample was split into two different periods, first 1990-91 to 

1999-00 and second 1999-00 to 2006-07. During the first period education has helped to 

narrow down the wage gap while in the second period it has widened the gap. The rate of 

returns to education also shows that the returns have increased in recent years. In the second 

period, observed gap has actually narrowed the wage gap. But still a large portion of the wage 

inequality remains unexplained, which is due to unobserved characteristics. 

To sum up the results, they suggest the existence of wage differentials in Pakistan and 

thatthese differentials have widened over time, across the provinces, occupations and at 

different levels of education. Individuals with basic or no education are the most vulnerable 

among the whole distribution and in Pakistan they account for the greatest portion of the 

population. 
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7.2 POLICY IMPLICATIONS 

In chapter six of this study, individual characteristics, such as education, experience, 

occupation, is shown to be the most important determinants of wage inequality in Pakistan 

over the time. The policy makers need to focus on these individual characteristics with the 

aim to not only to reduce the wage inequality overall but also utilise them as a platform from 

which the failed education and labour policies can be launched with the aim of achieving 

better pay for the workers.  

The study also shows that almost 40 percent of the sample population has little or no 

education and their wages and lifestyles differ from the highly skilled and educated area. This 

not only creates the wage inequality but in the long term it also brings the social imbalance to 

the society where the trust factor among population gets lost. To avoid such situations, policy 

makers‟ primary focus should be the more educated population and still the government‟s 

attention has not been drawn properly towards this issue as government continues to make 

cuts in budgetary allocation for the education rather than increasing the education budget. 

Another issue is that the majority of the population in Pakistan still resides in rural areas 

where there is lack of availability of basic amenities and education provision is still very far 

from them. The education system does exist there but it is without proper management and it 

also lacks the effort to bring the population in rural areas to comparable living standards as 

those  of the urban population. The results provided on each province should help the 

policymakers to decide which area of Pakistan need further focus to in a way that every child 

in Pakistan can get education.   

As a result of this study‟s findings on wage differentials, several possible policy 

recommendations are discussed. If implemented correctly, such policies should speed up the 

narrowing of wage gap among the workers across the industries, between Pakistan public and 

private sector. To some extent, it could reduce the unemployment rate and help to achieve 

higher economic growth and stability. In addition, the better returns in labour market should 

encourage new Pakistani entrants to the labour market to take up jobs rather than leaving the 

country in search of better job and pay.  

Chapter 2 showed that certain wage policies already exist in Pakistan but have not 

implemented correctly and for only this reason t wage differentials have increased over the 

time. The minimum wage law is in operation for quite long in Pakistan but the worse 
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unemployment and the lack of effort from the government side have never actually enforced 

it on to employers. Another reason why a worker accepts low pay job is the high inflation and 

as a results anyone needs some form of employment. The government has increased the 

minimum wages in the introduction of last labour policy for year 2009-10 but our earlier 

results suggest that mean wages are way below the minimum wages and as a result the 

poverty is also increase as large portion of the population can‟t afford to cope with high 

inflation of basic needs. The main argument for the enforcement of the minimum wage 

legislation is that it helps to bring the poverty down and reduces wage differentials.  

There should be some exceptions from the minimum wage as some of the small business 

cannot afford to pay the minimum wages in such case government should provide them 

subsidies specially to fill the gap. But paying subsidies is not a long term solution and have to 

think of other measures as well. This could include the collection of income tax as 

recommend by Pakistan standards, encouraging foreign investment and encouraging the 

introduction of modern technology and innovative business practises.  

The most important policy implication is to improve the tax collection system in Pakistan as 

only 17 percent of the taxes are collected officially and the richer and the larger companies 

are not paying any taxes. The better tax collection system provides more funds and could 

improve the situation and help to enforce the minimum wage law. 

In conclusion, Pakistan is faced with a number of problems, both financial and social, which 

needs to be addressed. This study provides the measure that to stop the growing wage 

inequality government needs to take strict and drastic action. The minimum wage law and 

compulsory education should be enforces and there should be proper budgetary allocation 

towards the achievement of these issues. 

7.3 FUTURE RESEARCH 

The years since independence have brought major changes in many dimensions of Pakistan‟s 

economy. The period since 1990s have introduced major labour and education policy reforms 

to bring changes to the economy from its base as education remains an important factor in 

any economy to grow. And also during this time, the wage differentials and returns to 

education have increased over the time and the wage differentials results are similar to those 

obtained for other developed and developing economies.  
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The study suggests that the introduction of major policies takes time to change but the results 

shows a different story and even a long period of seventeen years there is little or no change 

in structure of wages although the rate of return to education have increased over the time at 

higher level of education.  

Apart from existing estimates future research concerning the wage differentials on structure 

of wages in the Pakistan should rely on the longitudinal database in order to control for non 

observed individual characteristics of the workers. Indeed, these characteristics might modify 

the estimates if it emerged that they were not distributed randomly between sectors. 

Unfortunately, at the moment such database does not exist. Furthermore, variables on firm 

characteristics, such as firm size, tenancy with firm, seniority and migration information 

should be taken into account. The current estimates can also be extended as and when the 

new LFS is available to observe any further changes in the structure of wages.  

If the information on unions was available, then the effect of unions on the wage differentials 

could be measured. However, we should not forget that the results provided here are valuable 

to the future researcher and policy makers. Finally, the link between the magnitude of wage 

differentials and labour market performance should receive more attention. 
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APPENDIX-1 

Table-1 Overall and Wages by Gender 

Year 
Overall Male Female 

Nominal Real Nominal Real Nominal Real 

1990-91 1595.73 3693.81 1625.57 3762.90 1268.53 2936.41 

1991-92 1905.80 4019.83 1954.46 4122.46 1437.13 3031.27 

1993-94 2280.42 3935.83 2328.91 4019.52 1774.23 3062.19 

1996-97 3296.54 4064.28 3409.81 4203.93 2224.39 2742.43 

1997-98 3484.32 3984.36 3562.69 4073.97 2591.40 2963.29 

1999-00 3608.47 3767.46 3743.53 3908.47 2578.09 2691.68 

2001-02 3748.27 3620.12 3902.30 3768.88 2519.60 2433.45 

2003-04 4268.90 3824.15 4426.84 3965.63 3075.24 2754.85 

2006-07 6181.40 4357.09 6423.20 4527.53 4326.74 3049.79 

 

 

Table-2 Wages by Sector and Area of Living 

Year 
Nominal Wages Real Wages Nominal Wages Real Wages 

Public Private Public Private Urban Rural Urban Rural 

1990-91 1267.26 1645.92 2933.47 3810.00 1790.11 1247.07 4143.76 2886.74 

1991-92 1383.78 2025.69 2918.75 4272.71 2147.27 1467.31 4529.14 3094.94 

1993-94 1674.04 2408.39 2889.27 4156.69 2578.41 1769.82 4450.14 3054.57 

1996-97 4194.62 2822.99 5171.52 3480.45 3770.73 2547.79 4648.91 3141.15 

1997-98 4324.97 3076.43 4945.64 3517.93 3941.08 2707.17 4506.66 3095.68 

1999-00 4822.55 3027.75 5035.03 3161.15 4122.13 2790.13 4303.75 2913.06 

2001-02 5454.74 3068.94 5268.24 2964.01 4339.00 3036.92 4190.65 2933.09 

2003-04 6566.38 3449.79 5882.27 3090.38 4932.83 3500.31 4418.91 3135.63 

2006-07 9372.36 5051.08 6606.30 3560.36 7198.26 5094.05 5073.84 3590.64 
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Table-3 Wages by level of education 

Nominal Wages 

Year 

No 

Formal 

Education 

 KG 

KG but 

below 

primary 

Primary 

below 

Middle 

Middle 

below 

Matric 

Matric 

below 

Inter 

Inter 

below 

Degree 

Degree 
Professional 

Degree 

 Post 

Grad 

1990-91 1201.56 1413.28 1350.95 1358.98 1488.18 1656.44 2022.65 3858.34 3233.82   

1991-92 1386.57 1587.94 1508.15 1577.73 1764.44 2060.23 2415.73 4794.60 3907.96   

1993-94 1665.28 1746.40 1766.84 1876.87 2094.00 2416.00 2809.58 5307.94 4445.08   

1996-97 2471.98 2936.74 2611.78 2645.25 2971.02 3272.49 3942.56 7785.00 6389.19   

1997-98 2662.54 2664.54 2629.68 2851.43 3091.15 3445.46 4526.88 7737.91 6726.87   

1999-00 2569.12 2612.75 2859.42 2910.60 3001.83 3750.50 4455.18 8753.66 6617.46   

2001-02 2657.64 3263.07 2906.65 3118.46 3352.73 3919.40 4469.98 6834.81 10591.22 9036.16 

2003-04 2955.88 4482.49 3146.36 3150.93 3795.40 4257.22 5550.08 7775.05 13186.82 10927.10 

2006-07 4167.17 4495.67 4428.26 4721.31 5299.81 6265.16 7660.47 11464.92 17412.79 16359.87 

           Real Wages 

Year 

No 

Formal 

Education 

 KG 

KG but 

below 

primary 

Primary 

below 

Middle 

Middle 

below 

Matric 

Matric 

below 

Inter 

Inter 

below 

Degree 

Degree 
Professional 

Degree 

 Post 

Grad 

1990-91 2781.38 3271.49 3127.20 3145.79 3444.86 3834.36 4682.07 8931.35 7485.70   

1991-92 2924.64 3349.38 3181.08 3327.85 3721.66 4345.57 5095.40 10113.06 8242.90   

1993-94 2874.14 3014.15 3049.43 3239.34 3614.08 4169.83 4849.11 9161.10 7671.87   

1996-97 3047.68 3620.69 3220.05 3261.31 3662.95 4034.63 4860.75 9598.08 7877.19   

1997-98 3044.64 3046.93 3007.06 3260.64 3534.77 3939.92 5176.53 8848.38 7692.24   

1999-00 2682.31 2727.87 2985.41 3038.84 3134.09 3915.75 4651.47 9139.34 6909.02   

2001-02 2566.78 3151.50 2807.27 3011.84 3238.10 3785.40 4317.15 6601.13 10229.11 8727.22 

2003-04 2647.93 4015.49 2818.56 2822.66 3399.99 3813.69 4971.86 6965.02 11812.97 9788.67 

2006-07 2937.31 3168.86 3121.35 3327.92 3735.68 4416.13 5399.64 8081.29 12273.77 11531.59 
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Table-4 Wages by Industry 

Nominal Wages 

Year Agriculture Mining Manufacturing 

Electricity, 

Gas and 

Water 

Construction 
Trade and 

Restaurants 
Transport 

Financial 

Intermediaries 

Social 

Services 

1990-91 1203.67 1581.57 1563.90 1842.65 1282.76 1378.95 1659.12 3499.23 1689.17 

1991-92 1225.60 1872.08 1867.96 2324.58 1526.72 1588.95 2065.05 4282.68 2076.40 

1993-94 1385.61 2018.59 2218.08 2914.97 1739.28 2059.67 2434.47 5506.98 2486.78 

1996-97 2286.40 4107.04 3249.37 4373.55 2666.46 2805.42 3581.71 8042.21 3443.48 

1997-98 2257.67 4730.91 3602.65 4622.47 2818.35 2999.99 3756.28 9012.22 3638.47 

1999-00 2030.02 2839.44 3529.20 4789.94 2821.14 2919.12 3969.26 9864.47 3988.27 

2001-02 2017.18 4178.70 3468.52 5682.93 2841.19 2985.38 4261.50 11127.56 4306.93 

2003-04 2400.39 4778.96 3846.66 6462.53 3137.25 3218.95 4796.54 12434.72 5151.25 

2006-07 3380.05 6863.59 5479.77 9969.12 4774.90 4673.27 6414.18 15255.60 7546.35 

          

          Real Wages 

Year Agriculture Mining Manufacturing 

Electricity, 

Gas and 

Water 

Construction 
Trade and 

Restaurants 
Transport 

Financial 

Intermediaries 

Social 

Services 

1990-91 2786.27 3661.04 3620.13 4265.39 2969.35 3192.02 3840.56 8100.07 3910.11 

1991-92 2585.11 3948.70 3940.02 4903.13 3220.25 3351.51 4355.73 9033.29 4379.66 

1993-94 2391.46 3483.93 3828.24 5031.02 3001.87 3554.84 4201.71 9504.63 4291.99 

1996-97 2818.89 5063.55 4006.12 5392.12 3287.46 3458.78 4415.86 9915.18 4245.45 

1997-98 2581.67 5409.85 4119.67 5285.85 3222.81 3430.52 4295.35 10305.57 4160.63 

1999-00 2119.46 2964.55 3684.69 5000.98 2945.43 3047.73 4144.14 10299.09 4164.00 

2001-02 1948.21 4035.84 3349.94 5488.63 2744.05 2883.31 4115.81 10747.11 4159.68 

2003-04 2150.31 4281.07 3445.90 5789.24 2810.40 2883.59 4296.82 11139.22 4614.58 

2006-07 2382.50 4837.94 3862.53 7026.94 3365.69 3294.05 4521.16 10753.22 5319.20 
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Table-5 Wages by Occupation 

Nominal Wages 

Year 

Senior 

Official 

& 

Manager 

Professionals Technicians Clerks 
Service 

Workers 

Skilled 

Agriculture 

& Fishery 

Workers 

Craft 

Trade 

Workers 

Plant 

Machine 

Operators 

Elementary 

Occupations 

1990-91 2208.38 4391.99 1714.27 1565.11 1237.59 1103.26 1258.53 1513.90 1338.43 

1991-92 2693.83 5376.04 2094.82 1669.66 1537.85 1144.81 1553.49 1793.08 1549.64 

1993-94 3254.32 6158.83 2534.92 2203.40 1862.90 1369.19 1818.70 2242.05 1837.71 

1996-97 8496.42 4989.43 3663.23 3921.65 2710.25 1962.56 2926.72 3399.17 2357.06 

1997-98 8738.02 5265.99 3858.93 4296.66 3059.47 2432.29 3017.52 3891.88 2474.30 

1999-00 10082.82 6423.55 3902.11 4659.87 3127.07 2414.13 3080.03 3810.93 2379.56 

2001-02 10303.73 7933.91 4438.69 4884.08 3305.93 3349.13 3258.86 4051.14 2476.84 

2003-04 12354.07 9725.61 5359.13 5362.70 3762.61 3421.23 3475.98 4376.78 2795.53 

2006-07 16104.94 13620.79 7806.25 8568.05 5692.52 4950.24 4983.73 5873.29 4050.13 

          Real Wages 

Year 

Senior 

Official 

& 

Manager 

Professionals Technicians Clerks 
Service 

Workers 

Skilled 

Agriculture 

& Fishery 

Workers 

Craft 

Trade 

Workers 

Plant 

Machine 

Operators 

Elementary 

Occupations 

1990-91 5112.00 10166.64 3968.21 3622.93 2864.80 2553.84 2913.27 3504.40 3098.22 

1991-92 5682.00 11339.46 4418.52 3521.76 3243.72 2414.71 3276.71 3782.07 3268.60 

1993-94 5616.70 10629.67 4375.07 3802.89 3215.22 2363.12 3138.94 3869.61 3171.74 

1996-97 10475.18 6151.43 4516.37 4834.98 3341.45 2419.63 3608.33 4190.81 2906.01 

1997-98 9992.02 6021.71 4412.73 4913.28 3498.54 2781.35 3450.57 4450.41 2829.39 

1999-00 10527.06 6706.57 4074.04 4865.18 3264.84 2520.50 3215.73 3978.83 2484.40 

2001-02 9951.45 7662.65 4286.93 4717.10 3192.90 3234.63 3147.45 3912.63 2392.16 

2003-04 11066.98 8712.37 4800.80 4803.99 3370.61 3064.80 3113.84 3920.79 2504.28 

2006-07 11351.90 9600.89 5502.40 6039.37 4012.49 3489.28 3512.89 4139.91 2854.82 
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APPENDIX-2 
Return to education –Some empirical results (developing countries) 

Author(s) Period Countries Methodology Results 

Girma and Kedir (2005) 

1994, 1995 and 

1997 Ethiopia 

IV and Quantile 

Regression 

Education is more beneficial to individuals at the lower end 

compare to upper end of the distribution 

          

Kifle (2007) 2001-2002 Eritrea OLS 

Higher level of education gives higher return and returns to 

individual level have increased compare to earlier studies on 

Eritrea. 

          

Liu (2007) 1988 and 1995 China OLS and IV 2SLS 

OLS - externals returns range from 4.9% to 6.7% and IV 

estimates shows that one-year increase in city average 

education is associated with 11 to 13% in individual earnings 

          

Patrinos and Sakellariou (2006) 1992 to 2002 Venezuela 

OLS and Quantile 

Regression 

Returns to education are higher at higher quantile for males 

over the period while it follows opposite for female s. 

          

Savanti and Patrinos (2005) 1992 to 2002 Argentina OLS 

Estimation for years 1998 and 2002 shows that, except 

primary level education, return to education have increased 

over the time. 

          

Schultz (2004) 1985 to 1999 

Six African 

countries OLS 

Wage gains associated with each year of completed education 

range from 5 to 20% 

          

Skoufias (2003) 1994 Romania Quantile Regression 

Higher level of wages are associated with higher level of 

education in public sector for both males and females 
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Strawinski (2008) 1998 and 2005 Poland OLS and IV 2SLS 

Social return to secondary education have fell down to 7.4% 

in 2005 from 8.2% in 1998 
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APPENDIX-3 
 

Table -1 Full wage equation 

 

Pooled Estimation Pseudo Estimation 

Explanatory variables Coefficients 

Standard 

Error Variation Coefficients 

Standard 

Error Variation 

Constant (reference) 2.989 0.089   3.008 0.069 

 Education 

  

  

   No education Reference Reference 

KG (0-3 years) 0.064 0.017 6.63 0.128 0.013 13.69 

Primary (6 years) 0.068 0.006 7.05 0.108 0.008 11.36 

Middle (8 years) 0.119 0.008 12.65 0.120 0.008 12.75 

Matric (10 years) 0.203 0.012 22.55 0.225 0.011 25.21 

Intermediate (12 years) 0.316 0.021 37.11 0.339 0.014 40.31 

Non-complete degree (13-15 

years) 0.454 0.024 57.49 0.483 0.019 62.05 

Degree (15 years) 0.810 0.053 124.71 0.826 0.043 128.46 

Degree in engineering, 

medicine, computer, agriculture 

(16 years) 0.763 0.021 114.50 0.813 0.032 125.42 

Post-graduate (18 years or more) 0.917 0.085 150.18 1.106 0.043 202.27 

Prior experience 

  

  

   Simple 0.030 0.001   0.032 0.001 

 Squared*100 -0.042 0.001   -0.045 0.001 

 Sex 

  

  

   Male Reference Reference 

Female -0.049 0.053 -4.75 0.000 0.051 -0.05 

Hours 

  

  

   Annual working hours 0.000 0.000   0.000 0.000 

 Type of Enterprise 

  

  

   Public Reference Reference 

Private -0.129 0.060 -12.12 -0.114 0.055 -10.78 

Occupation 

  

  

   Legislators, senior officials and 

managers Reference Reference 

Professionals 0.032 0.055 3.26 0.018 0.048 1.85 

Technicians and associate 

professionals -0.126 0.024 -11.86 -0.117 0.025 -11.08 

Clerk -0.160 0.035 -14.82 -0.138 0.034 -12.92 

Service workers and shop and 

market sales workers -0.162 0.024 -14.99 -0.137 0.025 -12.84 

Craft and related trades workers -0.072 0.030 -6.98 -0.086 0.023 -8.20 

Plant and machine operators and 

assemblers -0.045 0.023 -4.44 -0.059 0.023 -5.73 
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Elementary occupations -0.190 0.050 -17.28 -0.173 0.044 -15.91 

Employment status 

  

  

   Regular paid employee with 

fixed wage Reference Reference 

Casual paid employee -0.130 0.018 -12.18 -0.132 0.015 -12.40 

Paid worker by piece rate or 

wok performed -0.044 0.014 -4.26 -0.045 0.014 -4.40 

Paid non-family apprentice -0.888 0.073 -58.85 -0.895 0.065 -59.15 

Own account worker (non-

agriculture) 0.322 0.024 38.03 0.343 0.029 40.91 

Share cropper 0.060 0.045 6.17 0.094 0.037 9.87 

Industry 

  

  

   Agriculture Reference Reference 

Mining 0.341 0.028 40.66 0.336 0.028 39.95 

Manufacturing 0.208 0.017 23.18 0.211 0.015 23.50 

Electricity, Gas and Water 0.237 0.034 26.69 0.239 0.028 26.94 

Construction 0.259 0.018 29.56 0.264 0.019 30.19 

Trade and Hotels 0.091 0.024 9.49 0.092 0.017 9.64 

Transport and Communication 0.267 0.022 30.65 0.267 0.017 30.65 

Financial Services 0.525 0.033 69.06 0.516 0.033 67.52 

Social Services 0.138 0.028 14.77 0.126 0.025 13.41 

Marital Status 

  

  

   Single Reference Reference 

Married 0.049 0.006 4.98 0.040 0.006 4.03 

Widow 0.002 0.014 0.20 0.000 0.020 0.00 

Divorced -0.015 0.038 -1.46 -0.011 0.028 -1.06 

Spouse Education 0.026 0.001 2.64 0.028 0.001 2.79 

No of Childs 1to3 -0.013 0.006 -1.26 -0.013 0.005 -1.30 

No of Childs 4to6 -0.013 0.002 -1.33 -0.010 0.003 -1.04 

No of Childs 7to10 -0.011 0.002 -1.12 -0.008 0.002 -0.79 

Area of Living 

  

  

   Urban Reference Reference 

Rural -0.091 0.005 -8.69 -0.078 0.006 -7.46 

Provinces 

  

  

   Punjab Reference Reference 

Sindh 0.031 0.018 3.12 0.035 0.017 3.58 

KP -0.049 0.010 -4.76 -0.038 0.008 -3.71 

Baluchistan 0.136 0.026 14.59 0.148 0.023 16.00 

Quarter of the Survey 

  

  

   Quarter 1 Reference Reference 

Quarter 2 -0.006 0.007 -0.56 -0.012 0.006 -1.20 

Quarter 3 0.046 0.017 4.74 0.045 0.015 4.63 

Quarter 4 0.051 0.016 5.28 0.051 0.013 5.28 

No of brothers and sisters -0.005 0.002 -0.51 -0.007 0.002 -0.72 

No of household 6 to 16 0.005 0.001 0.53 0.002 0.002 0.20 

No of household 16 to 65 0.018 0.006 1.83 0.022 0.008 2.26 
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(employed) 

No of household 16 to 65 

(unemployed) 0.010 0.002 1.00 0.015 0.002 1.48 

No of household 65 and above 

(unemployed) 0.005 0.017 0.48 0.028 0.017 2.80 

No of job holders -0.029 0.005 -2.88 -0.033 0.007 -3.22 

Moonlights -0.025 0.028 -2.49 -0.014 0.025 -1.35 

R2 adjusted   0.4587     0.4763   

Number of observation   117322     95772   
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Table-2 Raw and overall wage differential 

  Overall Raw 

Industry 

Log 

points %diff tstat logwagediff perinddiff 

Mining 0.1596 0.200761 5.535226 0.123001 0.090776 

Manufacturing 0.0345 0.036207 4.278187 -0.08589 -0.11485 

EGW 0.0620 0.070666 3.923728 0.442588 0.501517 

Construction 0.0873 0.103142 4.250452 -0.12238 -0.14657 

Trade&Hotels -0.0845 -0.10234 -8.38732 -0.28633 -0.27562 

Transport 0.0908 0.107773 13.27936 0.001236 -0.03427 

Financial Services 0.3394 0.476426 12.31185 0.88833 1.344843 

Social Services -0.0507 -0.06469 -4.82538 0.205163 0.184181 

Agriculture -0.1765 -0.19875 -11.6705 -0.47265 -0.39876 

WASD 0.095699         

 

Table-3 Wage differential by Province 

Industry 
Punjab wage 

differential 

Sindh wage 

differential 

NWFP wage 

differential 

Balochistan 

differential 

  Punjab tstat Sindh tstat NWFP tstat Balochistan tstat 

Mining 0.0434 0.8917 0.3462 3.4476 0.6164 3.4821 0.1529 3.2749 

Manufacturing 0.0316 3.0706 0.0873 7.1192 -0.0319 -2.2313 -0.1056 -2.6996 

EGW 0.1001 3.9375 0.0702 3.2874 0.0622 2.7145 0.0892 2.4467 

Construction 0.1643 4.6846 0.0263 1.4586 0.1306 5.1647 -0.0023 0.1746 

Trade&Hotels -0.0916 -9.0238 -0.0979 -4.6525 -0.1029 -4.7564 -0.1463 -3.3210 

Transport 0.1157 8.5030 0.0888 5.9750 0.1376 10.6043 0.1029 6.5507 

Financial 

Institutions 0.4168 5.3817 0.4652 12.4118 0.6041 8.5098 0.4576 8.3725 

Social Services -0.0766 -4.9375 -0.0679 -4.8460 -0.0640 -3.2946 0.0491 2.4113 

Agriculture -0.2452 -11.2218 -0.1710 -7.2217 -0.1673 -4.9564 -0.0769 -3.7723 

WASD 0.1087   0.0891   0.1030   0.0913   

 

Table-4 Wage differential by Area and sector 

Industry public sector private sector Urban Rural 

  

public 

sector Tstat 

private 

sector tstat Urban tstat Rural tstat 

Mining 0.0223 0.2015 0.2283 4.7497 0.0531 1.0630 0.2616 4.8220 

Manufacturing 0.0981 4.2876 0.0324 4.7135 0.0349 4.2061 0.0006 0.4074 

EGW 0.0068 0.8024 0.1042 3.6955 0.0455 3.0787 0.1161 4.2820 

Construction 0.0826 3.8819 0.1457 4.3706 0.1229 6.0239 0.0624 2.1384 

Trade&Hotels -0.0769 -1.2822 -0.0951 -9.9624 -0.0928 -7.5375 -0.1226 -13.5073 

Transport 0.0998 4.0423 0.1136 12.3533 0.1009 11.3057 0.0894 7.6784 

Financial 

Services 0.5654 12.1406 0.4042 21.9862 0.4187 13.8360 0.4562 4.4664 

Social Services -0.0935 -4.8504 -0.0871 -4.3067 -0.0790 -7.2599 -0.0196 -1.0544 

Agriculture -0.2137 -4.2503 -0.1819 -8.7982 -0.1480 -8.3699 -0.1887 -9.6055 

WASD 0.0939   0.1029   0.0853   0.0976   
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Table-5 Wage differential by level of education 

Industry 
NO FORMAL 

EDUCATION 

MIDDLE BUT BELOW 

MATRIC 

INTER BUT BELOW 

DEGREE DEGREE  Professional 

  % wage diff tstat % wage diff tstat 

% wage 

diff tstat 

% wage 

diff tstat % wage diff tstat 

Mining 0.2105 4.2792 0.1000 1.4914 0.3504 1.7754 0.8204 4.3990 0.3533 1.7682 

Manufacturing -0.0066 -0.2653 0.0265 1.5665 0.1624 8.6517 0.2321 4.4814 0.1275 5.4086 

EGW 0.2526 7.0577 0.0812 1.7195 -0.0184 -0.4627 -0.0439 -0.7175 -0.0090 0.0197 

Construction 0.0684 2.6280 0.1371 4.2074 0.0878 2.4692 0.0021 0.4817 0.1598 3.1687 

Trade&Hotels -0.0666 -3.5334 -0.1115 -4.2156 -0.0818 -1.7926 -0.0757 -0.9696 0.0520 1.0510 

Transport 0.0957 5.8442 0.0872 5.6285 0.0576 2.6607 0.1992 7.3859 0.0459 1.6110 

Financial 

Institutions 0.3129 4.6534 0.1796 2.1752 0.4954 8.9803 0.4895 8.1095 0.3988 8.7114 

Social Services -0.0341 -2.4700 -0.0500 -2.5423 -0.1437 -9.1292 -0.1620 -5.8419 -0.1637 -7.0711 

Agriculture -0.1886 -12.1350 -0.1738 -3.9386 -0.1257 -2.2829 -0.2617 -2.6394 -0.1600 -3.3825 

WASD 0.0956   0.0709   0.1198   0.1335   0.1198   

 

Table-6 Wage differential by Occupation 

Industry Legislators Professionals Techinicians Clerk Service Workers 

  perinddiff1 tstat perinddiff1 tstat perinddiff1 tstat perinddiff1 tstat perinddiff1 tstat 

Mining -0.0669 -0.2693 0.4690 4.0039 0.2387 2.0179 0.0757 0.7552 -0.0644 -0.7551 

Manufacturing 0.1209 5.0750 0.1899 6.1382 0.1202 3.4705 0.0465 2.5182 0.0594 1.5752 

EGW 0.0261 0.7807 -0.0124 0.1028 0.0295 1.3820 0.0384 0.7750 0.0491 1.4838 

Construction 0.2096 3.9630 0.2694 3.7153 0.0052 0.1810 -0.0296 -0.5641 -0.0257 -0.5553 

Trade&Hotels -0.2275 -7.2348 -0.0008 0.1331 -0.0208 -0.3599 -0.1153 -6.1740 -0.1251 -7.4872 

Transport 0.1256 3.3287 0.0986 2.1369 0.0531 3.1645 0.0188 0.9597 0.0400 1.9394 

Financial 

Institutions 0.3379 7.2726 0.3533 7.3566 0.3280 9.9991 0.3407 5.5368 0.3174 2.8516 

Social Services -0.1450 -5.8786 -0.2488 -8.7182 -0.0992 -2.5478 -0.0303 -1.3153 -0.0106 -0.3204 

Agriculture -0.1297 -2.1218 -0.1771 -2.5119 -0.0753 -2.5479 0.0176 0.5115 -0.0944 -1.4581 

WASD 0.1350   0.1719   0.0798   0.0578   0.0514   
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Industry 
Skilled Agricultural 

Workers Craft Workers Plant and Machine Operators Elemantary Occupations 

  perinddiff1 tstat perinddiff1 tstat perinddiff1 tstat perinddiff1 tstat 

Mining -0.1868 -3.7307 0.1495 1.6879 -0.0147 -0.0858 0.2552 6.8031 

Manufacturing 0.1584 5.1891 -0.0211 -0.1425 0.0149 1.5874 0.0272 1.8796 

EGW 0.0657 1.2302 0.2159 3.0432 0.0562 1.4452 0.1505 6.2765 

Construction -0.0952 -0.6845 0.4542 8.0307 0.0834 2.9011 0.0054 0.4906 

Trade&Hotels 0.0002 0.0824 -0.1366 -2.3973 0.1689 2.1175 -0.0229 -0.4925 

Transport 0.1351 3.4335 0.0718 2.5209 0.0870 3.5191 0.0475 4.0061 

Financial 

Institutions -0.4182 -5.3771 0.1135 0.6046 0.4252 4.2523 0.2069 3.0485 

Social Services -0.0248 -1.0804 -0.1008 -4.3411 -0.0796 -10.6803 -0.0116 -0.6030 

Agriculture -0.1868 -3.7307 -0.3561 -9.8510 -0.2397 -9.5959 -0.1715 -11.9680 

WASD 0.1522   0.1266   0.0907   0.0781   

 

Table-7 Wage differential over the years 

Industry YEAR 9091 YEAR 9192 YEAR 9394 YEAR 9697 

  % diff tstat % diff tstat %diff tstat %diff tstat 

Mining 0.1319 1.0495 0.1525 2.0168 0.1330 0.9629 0.3388 3.5656 

Manufacturing 0.0438 1.6658 0.0442 2.5981 0.0171 1.0515 0.0518 3.0099 

EGW 0.0733 2.6973 0.1012 3.0724 0.0868 2.5368 -0.0359 -0.6349 

Construction 0.0561 1.6882 0.0537 1.9887 0.0676 2.3840 0.0856 3.5124 

Trade&Hotels -0.0677 -1.9893 -0.0548 -1.5360 -0.0642 -1.5651 -0.0404 -1.0723 

Transport 0.0613 2.7780 0.0584 2.7121 0.1157 4.8176 0.1310 5.7832 

Financial 

Institutions 0.3517 7.3556 0.3488 6.9923 0.3776 5.6611 0.4902 8.6422 

Social Services -0.0515 -3.8607 -0.0193 -1.1131 -0.0313 -1.8387 -0.0962 -6.0276 

Agriculture -0.1337 -5.3948 -0.2584 -8.1069 -0.2363 -7.2116 -0.1494 -5.0429 

WASD 0.0676   0.0816   0.0839   0.0962   
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Industry YEAR 9798 YEAR 9900 YEAR 0102 YEAR 0304 

  % diff tstat % diff tstat % diff tstat % diff tstat 

Mining 0.4519 3.2633 -0.0862 -0.7863 0.3736 4.2328 0.4222 2.5095 

Manufacturing 0.1394 6.6094 0.0612 3.0979 0.0622 4.2689 0.0484 2.8766 

EGW -0.0508 -0.8349 -0.0142 -0.1982 0.0042 0.3771 -0.1039 -2.1051 

Construction 0.0799 3.0349 0.0899 3.3547 0.1623 8.6374 0.1835 7.9739 

Trade&Hotels -0.0445 -1.0046 -0.0540 -1.2850 -0.1027 -3.4058 -0.0945 -2.5410 

Transport 0.0929 4.1551 0.1490 5.2153 0.1103 5.5109 0.0908 3.9604 

Financial 

Institutions 0.6093 8.6372 0.5614 8.3385 0.4835 7.4534 0.2465 3.2216 

Social Services -0.1247 -6.0855 -0.1044 -5.6109 -0.1212 -8.3214 -0.1098 -6.8225 

Agriculture -0.2207 -7.4926 -0.1670 -5.2414 -0.1390 -5.5040 -0.0729 -2.5683 

WASD 0.1209   0.1053   0.1152   0.1025   
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Table-8 Wage differential for 2-digit industries 

Industry logwagediff perinddiff 

Agriculture,livestock and hunting -0.7997 -0.4969 

Forestry and logging -0.2647 -0.1409 

Fishing -0.1120 0.0008 

Coal Mining -0.2148 -0.0969 

Crude petroleum and natural gas production 0.3225 0.5455 

Crude Metal or Mining -0.0344 0.0816 

Other Mining -0.2577 -0.1349 

Mfg of food, bevarages & tobacco -0.3976 -0.2478 

Mfg of textile, wearing apparel & leather industries -0.4365 -0.2765 

Mfg of wood and wood products -0.4321 -0.2733 

Mfg of paper and paper products -0.2368 -0.1166 

Mfg of chemicals & chemical, petroleum, coal ,rubber & plastic products 0.0377 0.1624 

Mfg of non-metalic mineral products -0.4614 -0.2943 

Basic metal industries -0.0822 0.0311 

Manufacture of fabricated metal products, machinery and equipment -0.2536 -0.1313 

Other manufacturing industries -0.3895 -0.2417 

Electricity, gas and steam 0.2114 0.3830 

Water work and supplies -0.0011 0.1182 

Building construction -0.4087 -0.2561 

CRM of streets,roads,highways&bridges -0.0770 0.0365 

CRM of irrigation,flood control,drainage,reclamation&hdro-electric project -0.2915 -0.1636 

CRM of docks and communication project -0.3514 -0.2122 

CRM of sports projects 0.1333 0.2791 

CRM of sewerage,water mains & strom water drains -0.3104 -0.1793 

CRM of pipe line for transportation -0.3257 -0.1917 

Construction projects -0.4002 -0.2497 

Wholesale Trade -0.3615 -0.2202 

Retail Trade -0.6047 -0.3885 

Restaurants and Hotels -0.6164 -0.3956 

Transport and storage -0.3627 -0.2211 

Communication 0.1866 0.3492 

Financial Institutions 0.7962 1.4821 

Insurance 0.4993 0.8445 

Real estate and business 0.0124 0.1334 

Public administration and defencse services 0.1092 0.2487 

Sanitary and similar services -0.2143 -0.0964 

social and related community services 0.0727 0.2039 

Recreational and cultural services -0.0790 0.0344 

Personal and household services -0.6913 -0.4392 

International and Other Extra-territorial Bodies 0.4439 0.7449 

Activities not adequately defined -0.0297 0.0868 

      

      

WASD   0.1193 
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Table-9 Identified Wage Gaps Evaluated at Private Sample Mean Characteristics 

Industry Wage Gap 

Activities not adequately defined -0.1064 

Agriculture,livestock and hunting -0.1193 

Forestry and logging 0.0010 

Fishing 0.0798 

Coal Mining 0.2986 

Crude petroleum and natural gas production -0.2534 

Crude Metal or Mining 0.2868 

Other Mining 0.0156 

Mfg of food, bevarages & tobacco -0.1331 

Mfg of textile, wearing apparel & leather industries -0.0429 

Mfg of wood and wood products -0.2788 

Mfg of paper and paper products -0.2847 

Mfg of chemicals & chemical, petroleum, coal ,rubber & plastic products -0.2325 

Mfg of non-metalic mineral products -0.2152 

Basic metal industries -0.3891 

Manufacture of fabricated metal products, machinery and equipment -0.2297 

Other manufacturing industries -0.1430 

Electricity, gas and steam -0.0870 

Water work and supplies -0.0672 

Building construction -0.0398 

CRM of streets,roads,highways&bridges -0.0703 

CRM of irrigation,flood control,drainage,reclamation&hdro-electric project -0.1659 

CRM of docks and communication project 0.2369 

CRM of sports projects -0.2747 

CRM of sewerage,water mains & strom water drains 0.3072 

CRM of pipe line for transportation -0.1285 

Construction projects -0.7281 

Wholesale Trade -0.1035 

Retail Trade -0.1435 

Restaurants and Hotels -0.1021 

Transport and storage -0.1196 

Communication -0.1283 

Financial Institutions -0.1651 

Insurance -0.1674 

Real estate and business -0.2692 

Public administration and defencse services -0.0791 

Sanitary and similar services -0.1462 

social and related community services -0.1556 

Recreational and cultural services -0.0880 

Personal and household services -0.0062 

International and Other Extra-territorial Bodies 0.4391 

Average Wage Gap -0.0975 

Standard Deviation of wage gaps 0.2033 

Number of industries 41 
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Table-10 Decomposition of the Overall Sector Wage Gap 

 

Percentage of overall wage gap 

due to difference in: 

  

Overall sector wage gap Employment distribution Industry Coefficients 

All other 

factors 

    -0.1374 0.0048 0.0048 -0.1471 

    100 -3.493449782 -3.493449782 107.0597 
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Table-11 Estimates of private sector premium over the years 

  Overall 1990-91 1991-92 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2006-07 

OLS -0.111 0.050 0.095 0.086 -0.161 -0.150 -0.211 -0.295 -0.401 -0.352 

θ=0.10 -0.164 0.091 0.129 0.162 -0.281 -0.372 -0.454 -0.420 -0.560 -0.501 

θ=0.20 -0.140 0.067 0.134 0.140 -0.216 -0.281 -0.372 -0.396 -0.521 -0.464 

θ=0.30 -0.125 0.055 0.128 0.135 -0.188 -0.236 -0.307 -0.382 -0.483 -0.444 

θ=0.40 -0.112 0.045 0.115 0.101 -0.172 -0.196 -0.261 -0.351 -0.442 -0.429 

θ=0.50 -0.107 0.045 0.100 0.080 -0.131 -0.151 -0.222 -0.299 -0.428 -0.415 

θ=0.60 -0.103 0.052 0.117 0.068 -0.114 -0.117 -0.178 -0.272 -0.392 -0.376 

θ=0.70 -0.095 0.033 0.079 0.066 -0.076 -0.053 -0.119 -0.247 -0.338 -0.307 

θ=0.80 -0.085 0.012 0.066 0.030 -0.053 -0.031 -0.088 -0.175 -0.282 -0.238 

θ=0.90 -0.068 0.039 0.045 0.022 -0.075 0.036 0.005 -0.078 -0.224 -0.142 

 

Table-12 Estimates of private sector premium by occupation 

  Legislators Professionals Technicians Clerk 

Service 

workers 

Skilled 

agricultural 

workers 

Craft and 

related 

trade 

workers 

Plant 

operators 

Elementary 

occupations 

OLS -0.012 -0.222 -0.317 -0.074 -0.078 -0.009 -0.095 -0.092 -0.122 

θ=0.10 -0.105 -0.228 -0.249 -0.163 -0.100 -0.029 -0.160 -0.114 -0.200 

θ=0.20 -0.124 -0.190 -0.200 -0.109 -0.102 0.003 -0.146 -0.128 -0.166 

θ=0.30 -0.098 -0.118 -0.178 -0.070 -0.106 -0.007 -0.136 -0.114 -0.159 

θ=0.40 -0.091 -0.092 -0.166 -0.039 -0.104 -0.004 -0.128 -0.102 -0.159 

θ=0.50 -0.070 -0.064 -0.147 -0.037 -0.089 0.004 -0.113 -0.099 -0.147 

θ=0.60 -0.056 -0.045 -0.131 -0.046 -0.087 0.029 -0.110 -0.106 -0.148 

θ=0.70 -0.074 -0.041 -0.121 -0.032 -0.079 0.041 -0.112 -0.110 -0.128 

θ=0.80 -0.094 -0.026 -0.088 -0.033 -0.068 0.061 -0.113 -0.105 -0.125 

θ=0.90 -0.098 0.009 -0.092 0.005 -0.051 0.061 -0.127 -0.103 -0.106 
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Table-13 Estimates of private sector premium by level of education 

  No formal education Primary Middle Matric Intermediate Graduation 

Professional 

degree 

Post-

graduation 

OLS -0.083 -0.120 -0.141 -0.191 -0.278 -0.216 -0.037 -0.090 

θ=0.10 -0.095 -0.165 -0.231 -0.181 -0.246 -0.246 -0.042 -0.223 

θ=0.20 -0.112 -0.161 -0.169 -0.142 -0.204 -0.230 -0.023 -0.236 

θ=0.30 -0.107 -0.132 -0.149 -0.121 -0.193 -0.178 -0.010 -0.165 

θ=0.40 -0.102 -0.129 -0.128 -0.098 -0.174 -0.125 -0.006 -0.095 

θ=0.50 -0.100 -0.114 -0.121 -0.095 -0.147 -0.093 0.005 -0.060 

θ=0.60 -0.100 -0.102 -0.103 -0.092 -0.136 -0.083 0.013 -0.042 

θ=0.70 -0.103 -0.092 -0.114 -0.081 -0.117 -0.052 -0.014 -0.033 

θ=0.80 -0.086 -0.090 -0.104 -0.083 -0.104 -0.036 0.006 -0.029 

θ=0.90 -0.061 -0.092 -0.087 -0.084 -0.109 -0.027 0.038 0.054 

 

Table-14 Estimates of private sector premium by Province 

  Punjab Sindh KP Baluchistan 

OLS -0.117 -0.095 -0.123 -0.068 

θ=0.10 -0.206 -0.112 -0.196 -0.040 

θ=0.20 -0.180 -0.104 -0.143 -0.036 

θ=0.30 -0.163 -0.095 -0.116 -0.018 

θ=0.40 -0.144 -0.090 -0.108 -0.018 

θ=0.50 -0.136 -0.098 -0.110 -0.009 

θ=0.60 -0.132 -0.094 -0.100 -0.016 

θ=0.70 -0.123 -0.089 -0.080 -0.015 

θ=0.80 -0.103 -0.095 -0.070 -0.012 

θ=0.90 -0.088 -0.086 -0.069 -0.006 

 



191 
 

Table-15 Estimates of switching equation 

Variable Coefficients 

Std. 

Errors 

Middle (8 years) -0.0485 0.0193 

Matric (10 years) -0.1875 0.0185 

Intermediate (12 years) -0.3593 0.0239 

Non-complete degree (13-15 years) -0.6046 0.0296 

Degree (15 years) -0.3565 0.0282 

Degree in engineering, medicine, 

computer, agriculture (16 years) -1.2010 0.0473 

Post-graduate (18 years or more) 0.2219 0.0188 

Female -0.0357 0.0202 

Sindh -0.0497 0.0128 

NWFP -0.0875 0.0142 

Baluchistan -0.3567 0.0177 

Casual paid employee 0.4861 0.0175 

Paid worker by piece rate or wok 

performed 0.4012 0.0192 

Paid non-family apprentice 0.6784 0.0794 

Own account worker (non-agriculture) 3.2375 0.2086 

Share cropper 2.8028 0.2142 

Professionals -0.4083 0.0244 

Technicians and associate 

professionals -0.3420 0.0214 

Clerk -1.0999 0.0306 

Service workers and shop and market 

sales workers -0.5602 0.0243 

Craft and related trades workers -0.3208 0.0264 

Plant and machine operators and 

assemblers -0.1395 0.0281 

Elementary occupations -0.6033 0.0247 

Mining 0.1393 0.0928 

Manufacturing 0.0071 0.0280 

Electercity, gas and water -1.1942 0.0348 

Construction -0.5423 0.0259 

Trade, restaurant and hotels 0.5501 0.0394 

Transport and Communication -0.5274 0.0278 

Financial Institution -0.4660 0.0393 

Community and social services -1.0222 0.0258 

Number of job holders 0.0352 0.0104 

Moonlights -0.0500 0.0087 
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Table 16-Rateof Return to education 

  Raw Overall 1990-91 1991-92 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2006-07 

Primary 0.101 0.122 0.096 0.146 0.098 0.107 0.086 0.116 0.135 0.108 0.166 

Middle 0.214 0.235 0.175 0.257 0.236 0.190 0.220 0.124 0.212 0.223 0.272 

Matric 0.420 0.363 0.335 0.394 0.347 0.289 0.297 0.318 0.319 0.335 0.358 

Intermediate 0.655 0.525 0.520 0.563 0.486 0.417 0.457 0.461 0.460 0.459 0.531 

Graduation 1.162 0.873 0.935 1.008 0.865 0.890 0.830 0.897 0.687 0.788 0.801 

Professional 

Degree 1.121 0.852 0.810 0.873 0.788 0.724 0.706 0.726 0.922 1.100 1.018 

 

Table-17 Marginal Rate of return to education 

Education level Raw Overall 1990-91 1991-92 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2006-07 

Primary 2.0% 2.4% 1.9% 2.9% 2.0% 2.1% 1.7% 2.3% 2.7% 2.2% 3.3% 

Middle 3.7% 3.8% 2.6% 3.7% 4.6% 2.8% 4.5% 0.3% 2.6% 3.8% 3.6% 

Matric 10.3% 6.4% 8.0% 6.8% 5.6% 5.0% 3.8% 9.7% 5.3% 5.6% 4.3% 

Intermediate 11.8% 8.1% 9.2% 8.4% 6.9% 6.4% 8.0% 7.2% 7.1% 6.2% 8.6% 

Graduation 16.9% 11.6% 13.8% 14.8% 12.6% 15.8% 12.4% 14.5% 7.6% 11.0% 9.0% 

Professional 

Degree 11.6% 8.2% 7.2% 7.8% 7.6% 7.7% 6.2% 6.6% 11.5% 16.0% 12.2% 
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Table-18 Estimates on inter-quantile spread over the years 

  Overall 

  Overall 1990-91 1991-92 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2006-07 

Percentile 

differential                     

90-10 1.22 1.15 1.14 1.17 1.15 1.12 1.21 1.11 1.20 1.31 

75-25 0.61 0.57 0.58 0.59 0.56 0.54 0.60 0.57 0.59 0.66 

90-50 0.59 0.59 0.56 0.57 0.56 0.55 0.58 0.54 0.56 0.64 

50-10 0.63 0.56 0.58 0.60 0.59 0.58 0.63 0.57 0.64 0.67 

75-50 0.30 0.29 0.29 0.31 0.27 0.27 0.29 0.27 0.28 0.33 

50-25 0.31 0.28 0.29 0.28 0.29 0.28 0.31 0.30 0.31 0.33 

  No formal education 

  Overall 1990-91 1991-92 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2006-07 

Percentile 

differential                     

90-10 1.24 1.16 1.20 1.22 1.13 1.14 1.22 1.13 1.21 1.30 

75-25 0.61 0.59 0.62 0.62 0.55 0.55 0.58 0.57 0.58 0.66 

90-50 0.59 0.58 0.57 0.58 0.53 0.53 0.56 0.53 0.55 0.64 

50-10 0.65 0.58 0.62 0.64 0.60 0.61 0.66 0.59 0.66 0.66 

75-50 0.29 0.30 0.30 0.32 0.26 0.26 0.27 0.26 0.27 0.34 

50-25 0.32 0.29 0.32 0.30 0.29 0.29 0.32 0.31 0.32 0.33 

  Primary 

  Overall 1990-91 1991-92 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2006-07 

Percentile 

differential                     

90-10 1.20 1.13 1.13 1.16 1.14 1.12 1.20 1.10 1.16 1.26 

75-25 0.59 0.56 0.56 0.59 0.55 0.54 0.60 0.56 0.56 0.63 

90-50 0.58 0.58 0.56 0.58 0.55 0.54 0.56 0.53 0.53 0.62 

50-10 0.62 0.55 0.57 0.59 0.59 0.58 0.64 0.57 0.63 0.64 

75-50 0.29 0.29 0.29 0.31 0.27 0.27 0.28 0.27 0.26 0.32 

50-25 0.30 0.27 0.27 0.28 0.29 0.27 0.31 0.30 0.30 0.32 

  Middle but less then matric 

  Overall 1990-91 1991-92 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2006-07 

Percentile 

differential                     

90-10 1.18 1.14 1.10 1.14 1.14 1.09 1.17 1.05 1.14 1.26 

75-25 0.59 0.56 0.55 0.58 0.55 0.53 0.59 0.54 0.55 0.63 

90-50 0.58 0.58 0.54 0.57 0.56 0.54 0.55 0.51 0.53 0.62 

50-10 0.60 0.56 0.56 0.57 0.58 0.56 0.62 0.54 0.61 0.64 

75-50 0.29 0.29 0.28 0.30 0.27 0.27 0.29 0.26 0.27 0.31 

50-25 0.30 0.27 0.26 0.28 0.28 0.26 0.31 0.28 0.29 0.32 

  Matric but less then intermediate 

  Overall 1990-91 1991-92 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2006-07 

Percentile 

differential                     

90-10 1.19 1.11 1.06 1.11 1.12 1.07 1.15 1.06 1.15 1.28 

75-25 0.59 0.54 0.53 0.55 0.54 0.51 0.57 0.55 0.57 0.64 
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90-50 0.58 0.57 0.53 0.55 0.57 0.54 0.56 0.53 0.54 0.61 

50-10 0.61 0.54 0.54 0.56 0.55 0.53 0.59 0.53 0.60 0.67 

75-50 0.29 0.28 0.27 0.29 0.26 0.26 0.28 0.27 0.28 0.31 

50-25 0.30 0.26 0.25 0.26 0.27 0.26 0.29 0.28 0.29 0.33 

  Intermediate 

  Overall 1990-91 1991-92 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2006-07 

Percentile 

differential                     

90-10 1.21 1.10 1.07 1.09 1.14 1.08 1.16 1.08 1.20 1.32 

75-25 0.60 0.53 0.53 0.54 0.55 0.51 0.57 0.57 0.60 0.65 

90-50 0.59 0.58 0.54 0.54 0.58 0.56 0.58 0.54 0.57 0.62 

50-10 0.61 0.52 0.53 0.55 0.55 0.52 0.58 0.54 0.62 0.69 

75-50 0.30 0.28 0.28 0.29 0.27 0.26 0.28 0.28 0.30 0.31 

50-25 0.30 0.26 0.25 0.25 0.28 0.25 0.29 0.29 0.31 0.34 

  Graduation 

  Overall 1990-91 1991-92 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2006-07 

Percentile 

differential                     

90-10 1.32 1.24 1.16 1.22 1.38 1.27 1.41 1.18 1.28 1.46 

75-25 0.66 0.65 0.59 0.62 0.69 0.64 0.71 0.60 0.66 0.73 

90-50 0.66 0.63 0.59 0.63 0.64 0.65 0.73 0.61 0.63 0.71 

50-10 0.66 0.61 0.56 0.60 0.75 0.62 0.68 0.57 0.65 0.75 

75-50 0.33 0.32 0.31 0.33 0.33 0.33 0.37 0.31 0.33 0.36 

50-25 0.32 0.33 0.28 0.28 0.37 0.31 0.33 0.29 0.33 0.37 

  Degree in medicine, engineering or agriculture 

  Overall 1990-91 1991-92 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2006-07 

Percentile 

differential                     

90-10 1.33 1.20 1.12 1.15 1.30 1.20 1.31 1.31 1.44 1.59 

75-25 0.66 0.62 0.57 0.58 0.64 0.59 0.66 0.67 0.75 0.79 

90-50 0.67 0.63 0.58 0.58 0.65 0.63 0.67 0.69 0.73 0.81 

50-10 0.66 0.56 0.55 0.57 0.65 0.57 0.64 0.61 0.71 0.78 

75-50 0.34 0.32 0.30 0.31 0.32 0.30 0.34 0.35 0.39 0.41 

50-25 0.32 0.30 0.27 0.27 0.32 0.28 0.31 0.32 0.36 0.38 

  Post-graduate 

  Overall 1990-91 1991-92 1993-94 1996-97 1997-98 1999-00 2001-02 2003-04 2006-07 

Percentile 

differential                     

90-10 1.32             1.23 1.36 1.58 

75-25 0.67             0.63 0.73 0.79 

90-50 0.67             0.65 0.67 0.78 

50-10 0.66             0.58 0.69 0.80 

75-50 0.34             0.33 0.36 0.39 

50-25 0.33             0.30 0.36 0.40 

No of 

observation                     
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Table-19 Estimates of inter-quantile spread for different occupations 

  Legislators Professionals Technicians Clerk 

Service 

workers 

Skilled agricultural 

& fishery workers 

Craft and related 

trade workers 

Plant 

operators 

Elementary 

occupations 

Percentile 

differential Overall 

90-10 1.32 1.36 1.16 1.09 1.20 1.21 1.28 1.10 1.11 

75-25 0.66 0.67 0.58 0.53 0.60 0.61 0.63 0.54 0.54 

90-50 0.66 0.67 0.54 0.56 0.58 0.58 0.62 0.52 0.54 

50-10 0.66 0.69 0.62 0.53 0.62 0.63 0.67 0.58 0.57 

Percentile 

differential No formal education 

90-10 1.55 1.70 1.26 1.23 1.29 1.24 1.30 1.10 1.13 

75-25 0.81 0.79 0.59 0.56 0.64 0.64 0.65 0.55 0.55 

90-50 0.83 0.91 0.57 0.57 0.59 0.58 0.63 0.51 0.54 

50-10 0.72 0.78 0.69 0.67 0.70 0.66 0.67 0.60 0.59 

Percentile 

differential Primary 

90-10 1.49 1.56 1.17 1.23 1.18 1.19 1.29 1.10 1.09 

75-25 0.76 0.75 0.57 0.59 0.59 0.59 0.63 0.54 0.52 

90-50 0.78 0.80 0.54 0.59 0.56 0.57 0.61 0.52 0.54 

50-10 0.71 0.76 0.63 0.64 0.62 0.62 0.67 0.57 0.55 

Percentile 

differential Middle 

90-10 1.36 1.45 1.19 1.13 1.16 1.15 1.26 1.10 1.08 

75-25 0.68 0.71 0.59 0.55 0.58 0.55 0.62 0.54 0.51 

90-50 0.70 0.73 0.56 0.55 0.57 0.57 0.60 0.53 0.54 

50-10 0.65 0.72 0.64 0.58 0.59 0.58 0.67 0.57 0.54 

Percentile 

differential Matric 

90-10 1.26 1.32 1.16 1.06 1.13 1.09 1.24 1.09 1.08 
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75-25 0.62 0.65 0.58 0.52 0.57 0.51 0.60 0.54 0.51 

90-50 0.64 0.67 0.53 0.54 0.57 0.55 0.59 0.54 0.55 

50-10 0.62 0.66 0.62 0.52 0.56 0.54 0.65 0.55 0.54 

Percentile 

differential Intermediate 

90-10 1.27 1.27 1.15 1.05 1.13 1.12 1.23 1.08 1.08 

75-25 0.63 0.64 0.58 0.51 0.58 0.51 0.59 0.54 0.51 

90-50 0.64 0.64 0.53 0.54 0.58 0.57 0.59 0.54 0.55 

50-10 0.63 0.63 0.61 0.50 0.55 0.55 0.64 0.54 0.53 

Percentile 

differential Graduation 

90-10 1.32 1.33 1.17 1.07 1.17 1.08 1.17 1.07 1.09 

75-25 0.66 0.66 0.60 0.52 0.61 0.48 0.56 0.53 0.52 

90-50 0.64 0.64 0.54 0.57 0.63 0.60 0.57 0.55 0.58 

50-10 0.68 0.68 0.63 0.49 0.54 0.47 0.60 0.52 0.51 

Percentile 

differential Degree in medicine, engineering or agriculture 

90-10 1.30 1.34 1.11 1.05 1.13 1.11 1.22 1.08 1.08 

75-25 0.66 0.67 0.56 0.52 0.59 0.50 0.58 0.52 0.51 

90-50 0.63 0.64 0.54 0.58 0.61 0.65 0.61 0.55 0.58 

50-10 0.67 0.70 0.57 0.47 0.52 0.47 0.61 0.53 0.51 

Percentile 

differential Post-graduation 

90-10 1.32 1.30 1.18 1.00 1.16 0.87 1.20 1.11 1.10 

75-25 0.66 0.65 0.62 0.50 0.61 0.32 0.57 0.54 0.52 

90-50 0.62 0.62 0.54 0.58 0.65 0.48 0.60 0.56 0.58 

50-10 0.70 0.69 0.64 0.43 0.52 0.39 0.60 0.55 0.51 
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Table-20 Estimates of inter-quantile spread for different industries 

  Agriculture Mining EGW Manufacturing Construction Trade & hotels Transport & communication 

Financial 

institutions 

Social 

services 

Percentile 

differential Overall 

90-10 1.19 1.10 1.19 0.98 0.96 1.19 1.14 1.26 1.21 

75-25 0.62 0.52 0.59 0.48 0.47 0.58 0.57 0.66 0.60 

90-50 0.60 0.61 0.59 0.50 0.48 0.60 0.54 0.59 0.57 

50-10 0.59 0.49 0.61 0.48 0.47 0.59 0.59 0.66 0.65 

Percentile 

differential No formal education 

90-10 1.20 0.99 1.18 0.97 0.92 1.11 1.11 1.38 1.37 

75-25 0.62 0.52 0.59 0.43 0.46 0.55 0.56 0.73 0.67 

90-50 0.62 0.59 0.57 0.48 0.48 0.52 0.52 0.57 0.61 

50-10 0.58 0.40 0.61 0.49 0.44 0.59 0.59 0.81 0.76 

Percentile 

differential Primary 

90-10 1.17 1.15 1.17 1.00 0.96 1.17 1.11 1.33 1.25 

75-25 0.61 0.51 0.58 0.46 0.47 0.57 0.56 0.70 0.62 

90-50 0.58 0.59 0.57 0.51 0.48 0.58 0.53 0.58 0.58 

50-10 0.59 0.56 0.60 0.49 0.49 0.59 0.58 0.75 0.67 

Percentile 

differential Middle 

90-10 1.16 1.12 1.16 0.95 0.99 1.21 1.12 1.28 1.18 

75-25 0.61 0.46 0.57 0.46 0.48 0.59 0.57 0.67 0.59 

90-50 0.57 0.60 0.57 0.50 0.48 0.63 0.54 0.58 0.55 

50-10 0.59 0.52 0.59 0.45 0.51 0.59 0.58 0.70 0.63 

Percentile 

differential Matric 

90-10 1.18 1.15 1.18 0.95 1.03 1.24 1.14 1.34 1.14 
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75-25 0.58 0.50 0.58 0.47 0.50 0.60 0.57 0.69 0.57 

90-50 0.52 0.62 0.59 0.49 0.49 0.66 0.56 0.61 0.53 

50-10 0.66 0.53 0.59 0.45 0.54 0.58 0.59 0.73 0.61 

Percentile 

differential Intermediate 

90-10 1.18 1.41 1.22 0.95 1.18 1.26 1.22 1.27 1.12 

75-25 0.57 0.57 0.61 0.47 0.59 0.62 0.61 0.67 0.56 

90-50 0.47 0.73 0.61 0.49 0.59 0.68 0.61 0.60 0.53 

50-10 0.70 0.69 0.61 0.46 0.59 0.57 0.61 0.68 0.59 

Percentile 

differential Graduation 

90-10 1.41 0.87 1.36 1.06 1.47 1.37 1.37 1.22 1.18 

75-25 0.63 0.38 0.68 0.54 0.73 0.69 0.67 0.64 0.59 

90-50 0.56 0.27 0.69 0.51 0.74 0.77 0.68 0.59 0.58 

50-10 0.85 0.60 0.67 0.54 0.73 0.59 0.69 0.63 0.60 

Percentile 

differential Degree in medicine, engineering or agriculture 

90-10 1.33 1.61 1.39 1.06 1.53 1.39 1.37 1.19 1.19 

75-25 0.62 0.70 0.70 0.52 0.78 0.68 0.68 0.62 0.60 

90-50 0.52 0.78 0.71 0.51 0.79 0.79 0.65 0.59 0.60 

50-10 0.81 0.82 0.68 0.56 0.73 0.60 0.72 0.59 0.59 

Percentile 

differential Post-graduation 

90-10 1.37 2.34 1.48 1.12 1.39 1.35 1.49 1.19 1.16 

75-25 0.57 0.88 0.74 0.54 0.79 0.67 0.73 0.62 0.59 

90-50 0.46 0.90 0.75 0.54 0.66 0.80 0.75 0.65 0.58 

50-10 0.91 1.44 0.73 0.59 0.73 0.54 0.75 0.54 0.58 
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Table-21 Estimates of inter quantile spread for provinces 

  Punjab Sindh KP Baluchistan 

Percentile differential Overall 

90-10 1.27 1.13 1.22 0.95 

75-25 0.63 0.56 0.59 0.48 

90-50 0.62 0.56 0.60 0.46 

50-10 0.66 0.58 0.62 0.49 

Percentile differential No formal education 

90-10 1.29 1.10 1.24 0.95 

75-25 0.64 0.52 0.59 0.47 

90-50 0.62 0.52 0.60 0.44 

50-10 0.68 0.58 0.63 0.50 

Percentile differential Primary 

90-10 1.24 1.09 1.22 0.95 

75-25 0.61 0.53 0.59 0.49 

90-50 0.60 0.53 0.60 0.46 

50-10 0.64 0.56 0.62 0.49 

Percentile differential Middle 

90-10 1.21 1.09 1.19 0.95 

75-25 0.60 0.53 0.59 0.49 

90-50 0.59 0.53 0.59 0.46 

50-10 0.62 0.56 0.61 0.49 

Percentile differential Matric 

90-10 1.23 1.11 1.19 0.92 

75-25 0.62 0.55 0.58 0.47 

90-50 0.60 0.55 0.58 0.46 

50-10 0.63 0.56 0.61 0.46 

Percentile differential Intermediate 

90-10 1.27 1.14 1.18 0.93 

75-25 0.64 0.57 0.56 0.47 

90-50 0.62 0.57 0.56 0.47 

50-10 0.65 0.57 0.61 0.45 

Percentile differential Graduation 

90-10 1.40 1.25 1.30 0.98 

75-25 0.71 0.64 0.64 0.50 

90-50 0.69 0.64 0.66 0.51 

50-10 0.70 0.61 0.64 0.48 

Percentile differential 

Degree in medicine, engineering or 

agriculture 

90-10 1.39 1.29 1.29 1.06 

75-25 0.70 0.67 0.64 0.55 

90-50 0.70 0.66 0.67 0.54 

50-10 0.69 0.63 0.63 0.53 

Percentile differential Post-graduation 

90-10 1.43 1.29 1.19 0.99 



200 
 

75-25 0.73 0.67 0.60 0.51 

90-50 0.72 0.67 0.59 0.51 

50-10 0.72 0.62 0.59 0.48 

 

Table-22 Estimates of inter quantile spread of area of living and type of sector 

  Urban Rural Public Private 

Percentile differential Overall 

90-10 1.21 1.22 1.09 1.26 

75-25 0.60 0.60 0.54 0.62 

90-50 0.59 0.59 0.53 0.61 

50-10 0.62 0.63 0.56 0.65 

Percentile differential No formal education 

90-10 1.19 1.27 1.15 1.24 

75-25 0.58 0.62 0.56 0.61 

90-50 0.56 0.61 0.55 0.60 

50-10 0.63 0.66 0.61 0.64 

Percentile differential Primary 

90-10 1.18 1.20 1.04 1.23 

75-25 0.58 0.59 0.52 0.61 

90-50 0.57 0.58 0.51 0.59 

50-10 0.61 0.62 0.54 0.64 

Percentile differential Middle 

90-10 1.17 1.17 1.02 1.23 

75-25 0.58 0.58 0.51 0.61 

90-50 0.57 0.57 0.50 0.60 

50-10 0.60 0.60 0.52 0.63 

Percentile differential Metric 

90-10 1.18 1.16 1.04 1.27 

75-25 0.58 0.58 0.51 0.63 

90-50 0.58 0.56 0.50 0.61 

50-10 0.60 0.60 0.53 0.65 

Percentile differential Intermediate 

90-10 1.21 1.15 1.04 1.32 

75-25 0.60 0.58 0.52 0.66 

90-50 0.60 0.56 0.52 0.64 

50-10 0.61 0.60 0.53 0.68 

Percentile differential Graduation 

90-10 1.34 1.16 1.14 1.48 

75-25 0.67 0.58 0.57 0.74 

90-50 0.66 0.57 0.57 0.73 

50-10 0.68 0.59 0.58 0.76 

Percentile differential 

Degree in medicine, engineering or 

agriculture 

90-10 1.34 1.18 1.14 1.47 
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75-25 0.68 0.57 0.57 0.74 

90-50 0.67 0.59 0.59 0.72 

50-10 0.67 0.59 0.55 0.75 

Percentile differential Post-graduation 

90-10 1.37 1.15 1.18 1.52 

75-25 0.69 0.59 0.59 0.76 

90-50 0.68 0.58 0.59 0.74 

50-10 0.69 0.57 0.60 0.77 
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Table 23 Observable and unobservable components of inequality by percentile and year 

1991-2007 

  T Q P U 

p10 0.163 0.052 0.036 0.075 

p25 0.100 0.073 -0.003 0.030 

p50 0.054 0.083 -0.030 0.002 

p75 -0.115 0.075 -0.155 -0.035 

p90 -0.171 0.135 -0.245 -0.062 

1991-2000 

  T Q P U 

p10 0.176 -0.005 0.142 0.039 

p25 0.064 -0.035 0.114 -0.015 

p50 0.021 -0.003 0.032 -0.008 

p75 -0.038 -0.010 -0.021 -0.007 

p90 -0.022 -0.005 0.002 -0.019 

2000-2007 

  T Q P U 

p10 -0.013 0.062 -0.110 0.035 

p25 0.036 0.139 -0.128 0.025 

p50 0.033 0.153 -0.127 0.007 

p75 -0.077 0.126 -0.183 -0.020 

p90 -0.149 0.110 -0.227 -0.032 

T = Total difference 

Q = Contribution of differences in observable 

quantities 

P = Contribution of differences in observable prices 

U = Contribution of differences in unobservable 

quantities and prices 

 


