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SUMMARY 
 

 

This study is an attempt to analyze the performance of 97 District 

Headquarter Hospitals (DHQ) of Pakistan by calculating economic efficiency 

(EE) and cost productivity, over the period 2006-15. The research period is 

divided into two parts i.e. 2006-2010 (pre-decentralization of the age) and 

2011-2015 (post-decentralization of the age) to evaluate the change in hospital 

performance after the 18th constitutional amendment 2010. Data Envelopment 

Analysis (DEA) and Cost Malmquist Index (CMI) have been used to estimate 

the economic efficiency and cost productivity of the DHQ hospitals 

respectively. Bootstrap Truncated Regression has been used to analyze the 

effects of internal and external factors on economic efficiency and cost 

productivity of the hospitals.  

In Punjab, 32% of DHQ hospitals in 2006-2010 and 40% in 2011-2015 

have more than threshold level of economic efficiency scores that is 0.70.  It is 

also observed that almost 60% of Punjab hospitals operate under increasing 

return to scale. Similarly, 27% of DHQ hospitals are recorded to be efficient at 

Sindh in 2006-10, while 45% in 2011-15. More than 70% of hospitals in Sindh 

are working under increasing return to scale. The Spearmen rank test reveals 

that misallocation of resources is the main cause of inefficiency in 

the hospitals of Punjab and Sindh. 

The economic efficiency scores of 23% and 32% DHQ hospitals of 

Khyber-Pukhtunkhwa are higher than 0.70 in 2006-10 and 2011-15 

respectively. All the hospitals in Khyber-Pukhtunkhwa are working under 

increasing return to scale. In the large province of Pakistan, Balochistan, 25% 

of hospitals are efficient in 2006-10 and 32% in 2011-15. More than 95% of 

these hospitals are working under increasing return to scale. The result of 

Spearmen rank test indicates that the wastage of resources is the main reason 

for inefficiency in the hospitals of Khyber-Pukhtunkhwa and Balochistan. 

There is not a desired change in the economic efficiency of the hospitals after 

18th constitutional amendment 2010. 

As far as growth in the productivity of the DHQ hospitals in Pakistan is 

concerned, 15% growth is found during the study period 2006-15. However, 

the growth rate, 16%, is higher in 2006-10 than, 12%, in 2011-15. At the 

provincial level, the DHQ hospitals of Baluchistan are relatively more 

productive followed by Sindh, Khyber-Pukhtunkhawn, and Punjab during 

2006-15. 

The Bootstrap Truncated regression results reveal that all the 

coefficients of internal and external factors have a significant effect on the 
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inefficiencies and cost productivity of the DHQ hospitals of Pakistan. The 

capitalization and doctor to patient ratio have a larger coefficient and a 

négative impact on economic inefficiency.  Size of hospitals and doctor to 

patient ratios have a comparatively higher and significant effect on cost 

productivity according to our results. 

From the perspective of public policy, the Government should try to 

improve the quality of the management of these hospitals through a dedicated 

training programme. Also focus should be on reforming medical education to 

enhance the quality as well as quantity of the medical workforce so that the 

cost of these hospitals can be reduced. The impact of fiscal decentralization 

2010 is found inconclusive. The central government should also revisit the 

18th constitutional amendment. In the distribution of health care resources, the 

government should give priority to underdeveloped areas. To increase the 

highly specialized medical staff, the government should focus on specialized 

medical education. Special perks and privileges should be given to those 

doctors who are posted in far-flung and rural areas to improve medical service 

provision and quality of healthcare in such remote areas of the country. 
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CHAPTER 1: 
 

INTRODUCTION 
 

 

1.1 BACKGROUND 

 

The Sustainable Development Goals (SDGs) describe a global 

commitment to achieve Universal Health Coverage (UHC) by 2030. The 

Universal Health Coverage means that all people and communities around the 

world should have access to high-quality health care services without financial 

hardship. It is, therefore, an important objective for all countries to achieve 

equitable and sustainable health outcomes and improve the well-being of 

individuals and communities (Kieny, et al., 2017). The progress in UHC is 

usually measured by the effective coverage of basic health care services. The 

health care delivery system is the main source of providing effective coverage 

of health care services to the population according to its capacity (Ng, et al., 

2014). Universal health coverage without quality care is a half-completed task 

(World Health Organization, 2017). An efficient health care delivery system is 

organized around people, institutions, and resources mandated to improve and 

maintain the population’s health. When the resources are used efficiently in the 

health care delivery system, the patients can receive better treatment and 

quality care especially in a limited budget (Cylus, et al., 2016).  

 

There is a worldwide pressure on health care systems to improve 

performance by reducing costs, without compromising the quality of services 

provided (Fragkiadakis, et al., 2016). There is an ample evidence to suggest 

that inefficiency is a major problem in all health systems (Cylus, 2017). 

Annually about 20%–40% resources of global health care systems are wasted 

(Chalkidou, 2017). The major causes of inefficiency in services delivered 

include improper use of medicine, the suboptimal mix of human resources, the 

misuse or oversupply of equipment, corruption, and underuse of infrastructure 

(World Health Organization, 2018). However, some developed countries are 

able to achieve UHC with high-quality health care services and better 

utilization of available resources. While in less developed countries like 

Pakistan health system is characterized by a low level of quality, low safety, 

low equity, low efficiency and low access (Strasser, et al., 2016). Therefore, 

most of these countries fail to achieve UHC with provided resources 

(Mohapatra and Sengupta, 2016). 

 

Health care delivery system mainly depends upon the public, as well as, 

private hospitals. The hospital services can reduce the poverty level by the 



2 

promotion of economic development through minimizing mortality and 

morbidity (Hunt and Bueno de Mesquita, 2007). Among these, public hospitals 

provide health care to a sizable population which belongs to economically 

feebler sections. Furthermore, the majority of the population of developing 

countries live in rural areas that mainly depend on public health care facilities. 

These hospitals can potentially contribute to achieving UHC by providing 

health care services to all people without financial need. The private hospitals 

mostly exist in developed areas because their main objective is to maximize 

their profit rather than public welfare. Therefore, public hospitals consider a 

valuable component of the health system in these countries. Public hospitals 

not only continue to concentrate on human, technical, and physical capital but 

also consume a major portion of public health care budgets (Deloitte, 2016). 

However, it is worth noting that, if this spending does not improve the 

wellbeing of population and quality of life, it will be an unmitigated burden on 

society.  

 

Pakistan has poor health indicators as compared to many other 

developing countries (Khaliq and Ahmad, 2018). In the Universal Health 

Coverage Service Index (SCI), Pakistan ranked 162 out of 183 countries 

(World Bank Report, 2018). Pakistan has scored 40 SCIs below the average 

scores of 53 and 46 in South Asia and Africa respectively. Public health care 

spending in Pakistan is lower than in other regional countries (Khaliq, 2018). 

The per capita health expenditure, 39.58$ dollar, in 2016 is also low than 

minimum spending package required for essential health services, 44$, 

prescribed by WHO. The 70 percent of these limited public spending is 

consumed by public hospitals (Pakistan Economic Survey, 2016-17). Health 

expenditure must be correlated with high quality and efficiency in the delivery 

of health care service to improve health outcome (Kulkarni, et al., 2016). 

While in Pakistan, the quality of health care services is not up to the desired 

level (Kumar and Bano, 2017). There is an inadequacy both in terms of 

delivery and access to quality services (Siddiq, et al., 2016).  

 

Therefore, public health care facilities are underutilized in Pakistan 

(Tasneem, et al., 2018). Only 1 out of 3 patients visited public hospitals 

(PSLM, 2014). This shows the distrust of people on the quality of public 

health care services. That is why; out of pocket health care expenditure in 

Pakistan is, 98 percent, of total private health care spending among the South 

Asian countries (Borooah, 2018). The people have no choice but to pay the 

higher health care cost. As a result, the country is off-track in achieving 

Universal Health Coverage (World Health Organization, 2018).  

 

The government tried to improve the performance of public health care 

services through fiscal decentralization policy under the 18th constitutional 
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amendment in 2010. After this policy, public hospitals are expected to produce 

a specified amount of health care services by using resources as minimum as 

possible (Mazhar, 2016). However, this cost curtailing capability of public 

hospitals is still empirically unobserved. The increasing role of an unregulated 

private sector and lack of transparency in public sector undermined the equity, 

efficiency, and quality in health care delivery. In such an environment of 

under-provision and poor provision by the public sector, Pakistan has failed to 

achieve the UHC goal. The Pakistani government is currently faced with 

significant challenges through a tight budget and increased pressure on public 

health expenditure. There is, therefore, the call for a comprehensive review of 

the economic performance of public hospitals and their functioning by using 

efficiency measurement approach. In addition, public hospitals absorb a high 

proportion of the health care budget. Therefore, realizing and modifying 

external and internal factors of public hospitals with a significant dominant 

effect on public hospitals efficiency would get into academic and practical 

attention. So, the effect of environmental and institutional factors on hospitals 

efficiency and productivity also matter of interest in case of public hospitals of 

Pakistan. Meaningful, comparable information on public hospitals 

performance and key factors that explain performance variation will strengthen 

the health system. It will also provide the systematic foundations of health 

policy at the provincial and national level which will be helpful to achieve 

UHC.  

 

Efficiency and productivity are two economic concepts commonly used 

for the evolution of the economic performance of a production unit. This two 

help to determine the level of income, total factor productivity and economic 

growth rate of a country (Kim and Loayza, 2017). These also make possible to 

increase the welfare of society through the best allocation and utilization of 

public resources. In low-income countries, these methods attracted more 

attention because, in these countries shortage of funds, poor governance, 

corruption, and inadequate institutional frameworks are the main causes of 

wastage of public resources. The people of these countries are deprived of 

substantial economic and social benefits. In this context, such analyses not 

only help to identify the inefficient sectors of the economy but also guide to 

take steps to improve their performance.  

 

Efficiency and Productivity are two interrelated but separate concepts. 

Efficiency refers to the comparison between observed and optimal outputs and 

observed and optimal inputs, while productivity is the ratio of the outputs to its 

inputs (Fried, et al., 2008). Efficiency is a residual, but it also requires the 

existence of a benchmark (a best practice) in order to be put into operation. 

Productivity is a residual too: difference in productivity among producers in 

the same period, or variations in a given period of time (productivity growth). 
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In productivity, the performance of a production unit analyzes relative to the 

previous time periods. 

 

There are two components of overall (economic) efficiency i.e. technical 

efficiency and allocative efficiency. The technical efficiency is the ability to 

evade waste, either by producing maximum possible output at the given level 

of inputs (output orientation) or by producing given level of output at 

minimum inputs level (input orientation). The allocative efficiency refers to 

the optimal combination of inputs and outputs at given prices. Thus if 

technical efficiency only pertains to the adherence to the own production plan 

and does not require any assumption on the producer behavior, economic 

efficiency needs an a priori on the economic objective of the producer and 

information on relevant prices (Abdulai, et al., 2006). Efficiency analysis 

informs the level of wastage, misallocation, and cost increasing resources in 

the production units. It also determines the production capacity and 

productions scale (increasing, decreasing, or constant) of the production units 

through scale efficiency measurement.  

 

There are numerous methods to estimate efficiency and productivity. 

Parametric (Stochastic Frontier Analysis (SFA)) and non-parametric (Data 

Envelopment Analysis (DEA)) techniques are the most common for evaluation 

of efficiency. A non-parametric method is found more reliable for estimating 

the performance of DMUs. The key advantage of the DEA method is that there 

is no need for a functional form for the model. The evaluation of DEA base 

relative performance is a valuable method for rapidly improving the 

performance of a production unit. This is not only about auditing practice to 

ensure that the production unit is achieving prerequisite outcomes but allows 

open comparison. Therefore, DEA method is most widely used to calculate the 

efficiency (Raheli, 2017).  

 

As far as calculation of productivity is concerned, it can be estimated all 

factor inputs, denoted as total factor productivity or alternatively calculations 

of productivity may only take into consideration some of the factors of 

production, denoted as partial factor productivity e.g. labor productivity. For 

the measurement of productivity change, based on what Malmquist proposed 

in 1953, Caves et al., (1982) enacted the Malmquist Productivity Index (MPI). 

Nowadays applications which use the Malmquist Productivity Index have 

become widespread in the literature. Efficiency change and technological 

change are the components of MPI. Efficiency change is further composed by 

scale efficiency change and pure efficiency change. Maniadakis and 

Thanassoulis (2004) developed a productivity index that is an extension of the 

work on Malmquist indexes. They evolved a productivity Index which is 

applicable when input prices are known and producers are cost minimizers. In 
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doing so, they developed a productivity index that accounts not only for 

technical efficiency and technological variations but also for allocative 

efficiency and for the effects of input price variations. It is called Cost 

Malmquist Productivity Index (CMI). Keeping in view the objectives of this 

study, CMI is found most suitable for calculating the cost productivity of 

public hospitals. When the efficiency and productivity measures are evaluated, 

the DMU will come to know the performance of the production unit with 

reference to benchmarks. Then it can take measures to efficiently consume 

resources, reduce waste, increase consumer satisfaction and meet the strategic 

goals (Al-Rashidi 2016). 

 

In order to ascertain the policy impacts of efficiency evaluations, it is 

also important to examine the factors that could affect efficiency and 

productivity. Such factors are the internal and external factors which are not 

the parts of efficiency and productivity analyses. For example, availability of 

specialist doctors, capitalization (nurse/beds), doctor to patient ratio, medical 

equipment, etc. are internal factors while external factors are population, 

governess, development status of the hospital area, etc. These factors also 

affect the hospitals' performance. To detect the influence of these factors, the 

analysis of the second stage is conducted in this study. Several techniques are 

available to identify these factors, in which the two-stage process is the most 

commonly followed method in most of the methodologies. The two methods, 

Tobit regression model and ordinary least square (OLS) are commonly used 

for second stage analysis. Yet, as the range of efficiency score is 0 and 1, it is 

an ordinary magnitude of the DEA method rather than the result of censoring; 

consequently using the Tobit model is questionable. Therefore, the procedure 

of bootstrap of Simar and Wilson (2007) is useful to obtain unbiased beta 

coefficients and valid confidence intervals. It involves obtaining estimates in 

the first step and then regressing them on potential covariates with the use of a 

bootstrapped truncated regression. 

 

 

1.2 PROBLEM STATEMENT 

 

The coverage of health care service without financial hardship mainly 

depends on public hospitals. In Pakistan, where 29% of the population live 

below the poverty line and more than 60% population live in rural areas, 

public hospitals are considered an important component of the healthcare 

delivery system. However, the health services in these hospitals are 

underutilized due to low-quality care. The majority (67%) of patients visited 

private hospitals (PSLM, 2014). This shows the distrust of people on the 

quality of public health care services. Quality in healthcare is also and has 

been, a topic of debate after 18th constitutional amendment. After this 
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amendment, healthcare falls mainly under the umbrella of the Provincial 

government.  

 

Improving service quality in hospital can improve the hospital 

performance (Ramsaran-Fowdar, 2004). Quality of care, especially patient 

safety, is essential to creating trust in health services. But how it is possible to 

increase the quality of public health care services in the presence of scarce 

resources? Quality of health care is perceived as a luxury that only rich 

countries can afford (World Bank, 2018). However, developing countries can 

achieve higher health care quality by improving the cost efficiency of their 

health care delivery system (Friebel, et al., 2018). Efficient use of resources as 

the main, meaningful and significant element of enhancing healthcare quality 

in the light of fiscal limitations (Mosadeghrad, 2014). 

 

The literature on efficient use of resources in the Pakistan health sector 

is grossly limited. Few studies have been found on the efficiency and 

productivity of the healthcare delivery system in Pakistan i.e. Asghar, et al., 

2018; Ali, et al., 2018 Ahsan, 2017; Saghir, et al., 2016. Most of these studies 

have been done in Punjab. These studies only measured technical efficiency. 

All of these studies violate the basic assumption of Data Envelopment 

Analysis by using heterogeneous production units as a unit of analysis. 

Furthermore, the impact of fiscal devolution 2010 on hospital quality care is 

still unobserved There is no such study which can provide the need base policy 

by measuring the economic performance of the healthcare delivery system at 

provincial, as well as, country level. 

 

This study tried to fill the gap by calculating the level and examining the 

trend of economic efficiency and cost productivity of public hospitals focusing 

on District Headquarters Hospitals (DHQ) particularly in the context of the 

18th constitutional amendment.  
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1.3 RESEARCH QUESTIONS 

 

As it is already mentioned that the main objective of the study is to 

evaluate the performance of DHQ hospitals by using efficiency approach. 

Therefore, research questions are constructed on the basis of this objective. 

These questions are as under: 

i) What are technical efficiency, allocative efficiency, and economic 

efficiency of the DHQ hospitals of Pakistan for the period 2006-

10 and 2011-15? 

ii) Has the level of efficiencies of DHQ hospitals been changing 

after the implementation of fiscal devolution 2010? 

iii) On which production scale, the DHQ hospitals of Pakistan are 

working? 

iv) What is the cost minimizing inputs levels in the DHQ hospitals of 

Pakistan? 

v) What is the overall cost productivity change in the DHQ hospitals 

of Pakistan over the period 2006-15? 

vi) Has the level of cost productivity of DHQ hospitals been 

changing after the implementation of fiscal devolution 2010? 

vii) Is there any significant difference in economic efficiency and cost 

productivity level of DHQ hospitals at provincial and national 

level? 

viii) Which institutional and environmental factors significantly affect 

the economic efficiency and cost productivity of the DHQ 

hospitals in Pakistan? 

ix) What is needed to be done to improve the efficiency and cost 

productivity of DHQ hospitals? 

 

 

1.4 OBJECTIVES AND SCOPE OF THE STUDY 

 

Cost restraint in public hospitals is one of the subjects of the current 

health care debate. With rising health care costs, an analysis of the efficiency 

of public hospitals is important to evaluate the trade-off of increased hospitals 

costs versus health care condition. The objectives of the study are: 
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i) To gain a better understanding of the dynamics of DHQ hospitals’ 

performance in Pakistan.  

ii) To measures the technical efficiency, allocative efficiency, 

economic efficiency, and scale efficiency of the DHQ hospitals.  

iii) To evaluates the marginal effects of institutional and 

environmental factors on economic efficiency and cost 

productivity of the DHQ hospitals.  

iv) To rank the DHQ hospitals on the basis of their efficiencies and 

productivity. 

v) To compares the provinces and districts on the basis of the 

performance of their DHQ hospitals.  

vi) To produce information that can be used to improve the efficiency 

and productivity of DHQ hospitals across the country.  

 

The performance of the health system of Pakistan mainly depends on its 

public, as well as, private hospitals. However, this study is based only on the 

analysis of public sector hospitals. While private hospitals are not part of this 

study. Because the main objective of the public hospitals is to maximize the 

welfare of the people but not profit. Furthermore, these hospitals consume 

more public health care resources. However, the quality of health care services 

in these hospitals is also not up to the desired level. Due to which the people 

prefer more private hospitals rather than public hospitals. To achieve UHC, 

public hospitals must be well performed. That is why this study evaluates the 

performance of Public hospitals. The inclusion of private hospitals in the 

analysis may be interesting but in the policy aspect, it is not useful. Because 

the objectives and characteristics of private hospitals are different from public 

hospitals. 

 

Public health care facilities are three types in Pakistan, primary health 

care delivery, secondary health care delivery, and tertiary health care delivery. 

Primary health care facilities mainly look after out-door patients of minor 

cases. There is no medical specialist doctor who works in these services. The 

major cases refer to secondary health care facilities. While the secondary 

health care delivery system is the major unit of the health care delivery system 

in Pakistan. Tehsil headquarter hospitals (THQs) and District headquarter 

hospitals (DHQ) are two components of secondary health care delivery 

system. THQs hospitals exist almost in all the tehsils of Pakistan. While DHQ 

exist almost in all the districts of Pakistan. Health care services in this system 

provided by the specialist to indoor and outdoor patients. Due to the vast 
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network of this system, these services consider the backbone of the health 

system. Tertiary/teaching hospitals exist almost in big/provincial capital cities 

of Pakistan. These hospitals provide more specialized health facilities to the 

indoor and outdoor patient referred by secondary health care facilities. It 

means to strengthen the health care delivery system, the referral system should 

be performed well. In this context, the secondary health care system is an 

important component on which the performance of the whole health care 

delivery system depends.  

 

Therefore, this study is based on the analysis of the non-teaching 

District Head Quarter (DHQ) hospitals in the public health sector. Both rural, 

as well as, urban population mostly visited the DHQ hospitals. In DEA 

analysis, the production units must have the same characteristics. Therefore, 

teaching DHQ hospitals are not part of this analysis.  

 

 

1.5 HYPOTHESES OF THE STUDY 

 

The analyses of this study are based on parametric and non-parametric 

approaches. In the first stage, the non-parametric DEA approach is used to 

estimate the efficiency scores of public hospitals. Then these efficiency scores 

are regressed on some institutional and environmental factors by using 

bootstrap truncated regression. To fulfil the objectives of the study, following 

the main null hypotheses related to the factors affecting efficiency and cost 

productivity are tested in this study. 

H01: Capitalization does not have a significant effect on the efficiency 

of DHQ hospitals 

H02: Capitalization does not have a significant effect on the cost 

productivity of DHQ hospitals 

H03: Ratio of specialist to the general physician does not have a 

significant effect on the efficiency of DHQ hospitals 

H04: Ratio of specialist to the general physician does not have a 

significant effect on the cost productivity of DHQ hospitals 

H05: Ratio of doctor to outpatients does not have a significant effect on 

the efficiency of DHQ hospitals 

H06: Ratio of doctor to outpatients does not have a significant effect on 

the cost productivity of DHQ hospitals 
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H07: Size of the public hospital does not have a significant effect on 

the efficiency of DHQ hospitals 

H08: Size of the public hospital does not have a significant effect on 

the cost productivity of DHQ hospitals 

H09: Governance does not have a significant effect on the efficiency of 

DHQ hospitals 

H10: Governance does not have a significant effect on the cost 

productivity of DHQ hospitals 

H11: Decentralization does not have a significant effect on the 

efficiency of DHQ hospitals 

H12: Decentralization does not have a significant effect on the cost 

productivity of DHQ hospitals 

H13: Development Index does not have a significant effect on the 

efficiency of DHQ hospitals 

H14: Development Index does not have a significant effect on the cost 

productivity of DHQ hospitals 

H15: Population does not have a significant effect on the efficiency of 

DHQ hospitals 

H16: Population does not have a significant effect on the cost 

productivity of DHQ hospitals 

 

 

1.6 SIGNIFICANCE OF THE STUDY 

 

The District Head Quarter (DHQ) hospitals serve 1 to 3 million 

populations. The DHQ hospitals deliver promotive, preventive, curative, 

diagnostics, inpatient and referral services. All DHQ provide referral care to 

patients referred by BHUs, RHCs and Tehsil Head Quarters. This study 

provides information on the level of efficiency and productivity in the DHQ 

hospitals for the period 2000 to 2015 in Pakistan. The estimation of the size of 

economic efficiency and cost productivity is important in designing ways to 

improve and monitor hospital performance levels, as well as, determining the 

level of the cost-minimizing inputs. Furthermore, the understanding of 

economic efficiency levels and their implications on hospital resource use is 

one way that could enable health planners and policymakers to determine the 

appropriate ways to allocate health sector resources and to maximize the 
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returns from the present investment. This study highlights the effect of 

institutional fiscal decentralization on the efficiency and cost productivity of 

DHQ hospitals and finds the difference in efficiencies before and after this 

policy. It helps to find out such factors, which affect the economic efficiency 

and productivity of DHQ hospitals in the country. Primarily, the study makes 

six contributions. 

i) First, quality management of medical technology helps to confirm 

that these health care services are provided in an effective and 

safe way. The use of technology (skills and knowledge) in the 

form of medical equipment, vaccination, medicines, processes, 

and systems established to solve a problem related to health and 

improve the quality of life (WHO, 2011). However, in the 

literature of hospital efficiency, medical technology is not used as 

inputs till now. This study first time includes the medical 

technology index as input for measuring the economic efficiency 

of the DHQ hospitals in Pakistan. The index contains X-ray, 

ECG, and Ultrasound.  

ii) Second, it contributes to the existing body of knowledge on 

economic efficiency and cost productivity of DHQ hospitals with 

reference to Pakistan. 

iii) Third, it first time estimate the cost productivity dynamics 

through an application of the CMI of Maniadakis and 

Thanassoulis (2004) in the DHQ hospitals of Pakistan. 

iv) Four, it applies the recently developed bootstrapped truncated 

regression of Simar and Wilson (2007, 2011) to investigate the 

impact of key institutional and environmental variables on the 

economic efficiency and cost productivity of Public hospitals in 

Pakistan. 

v) Five, it contributes to the literature of two-stage DEA analyses 

related to the hospitals by analysing the effect of fiscal devolution 

policy on economic and cost productivity of DHQ hospitals.  

vi) Policy prescriptions and directions for further research are 

provided 

 

It is already explained that DEA analyses the relative performance of 

given production units. Therefore, relative performance can be evaluated in 

two ways: internally and externally. In internal relative performance 

evaluation, information about the performance of production units is provided 
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within the same region or organization. While in an external evaluation, the 

relative performance of the production units of a region/organization is 

compared with other regions/organizations. The internal evaluation requires a 

region/organization to examine the performance of its production units and this 

provides a baseline for comparison with others. External evaluation requires a 

comparison of the performance with other region or organizations in order to 

discover new ideas, methods, and services (Cox and Thompson, 1998). The 

objective is to compare the performance of the production units of a region 

with that of others and determining how others achieve their performance 

levels and where they stand. This type of evaluation provides opportunities for 

learning from the best practices and experiences of others who are at the 

leading edge. Therefore, these processes are adopted in this study to know the 

provincial and overall performance of DHQ hospitals. 

 

At the first stage, the economic efficiency, scale efficiency and cost 

productivity of the DHQ hospitals of each province separately estimated to 

know the performance of the hospitals. After that same estimation process is 

adopted for all the DHQ hospitals of Pakistan jointly. In a similar way, the cost 

productivity of DHQ hospitals is calculated. In the second stage, the estimated 

scores of efficiency and cost productivity growth regressed by some 

institutional and environmental factors using bootstrap truncated regression. 

 

 

1.7 STRUCTURE OF THE THESIS 

 

Chapter 2 provides an overview of the efficiency and productivity 

concepts and approaches as the basis for the method used in this research. 

Chapter 3 sets out the calculation of the economic efficiency of public 

hospitals at the provincial and national level in 2005-2015 periods by 

incorporating the DEA technique with input oriented and variable return to 

scale conditions. In order to assess another holistic view as to how hospital 

efficiency varies over the time, an intensive analysis of the hospital 

productivity change is carried out using the Cost-Malmquist index based on 

the method of DEA in Chapter 4. Finally, the suggested method is used in 

second stage analysis in this particular chapter 5 to determine the effect of 

certain environmental and institutional indicators on the scores of efficiency 

and cost productivity. Chapter 6 summarizes all the thesis results and coming 

to a conclusion from the empirical work with recommendations. 

 



13 

CHAPTER 2: 
 

EFFICIENCY AND PRODUCTIVITY:  

CONCEPTS AND MEASUREMENT METHODS 
 

 

2.1 INTRODUCTION 

 

Efficiency and productivity analyses are imperative for the proper 

functioning of the health sector to achieve the ultimate goal of health 

improvement (Mosca, 2012). Efficiency is most important and demanded in 

the coexistence of scarce resources and rising health care costs (Papanicolas 

and Smith, 2013). It permits to produce better facilities at a minimum cost. .as 

far as, hospitals are concerned, their costs and quality of services matter a lot; 

hospitals must have an efficient allocation and utilization of resources 

(Vermeulen, et al., 2009). Therefore, in order to improve hospital performance, 

efficiency and productivity analysis are crucial. 

 

 

2.2 CONCEPTS OF EFFICIENCY AND PRODUCTIVITY 

 

There are various concepts of efficiency, but the main components 

include technical, scale, allocative and economic efficiency (Akazili, et al., 

2008). Therefore, this study is based on these four main concepts. Details of 

these are explained as under: 

 

 

2.2.1 Technical Efficiency (TE) 

 

The technical efficiency is the maximum (minimum) possible outputs 

(inputs) with available inputs (outputs) with technology (Coelli, et al., 1999). It 

is the actual output (input) to potential output (input) ratio of a production unit 

(Binam, et al., 2008). It helps to determine the level of wastage of resources in a 

production unit. It does not take into account the prices of the inputs. Therefore, 

it is not enough to provide the overall performance of a production unit. 

 

 

2.2.2 Allocative Efficiency (AE) 

 

The health care providers are likely to be interested in the explosive 

mixture of inputs for patients so that the hospital can attain a higher efficiency 

level. The efficiency of allocation measures the hospital's success in an 
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optimal inputs mix at given prices. It is a hospital’s ability to combine inputs 

and outputs in appropriate proportions, taking into account fixed costs and 

existing technology (Hollingsworth, 2012). Allocative inefficiency arises when 

substantial resources are allocated to treatments of questionable effectiveness 

when unnecessary tests are employed, or when hospital clinical services are 

allocated against their expertise (Wang, et al., 1999). 

 

 

2.2.3 Economic Efficiency (EE) 

 

Economic is the optimum allocation and utilization of resources to 

produce the output at the least cost. Economic efficiency measure is very 

useful for nonprofit firms, as well as, public sector firms. As their objective is 

not profit maximization, they want to improve the welfare of the society with 

given resources. Economic efficiency helps to reduce the cost and wastage of 

resources under resources constraint. 

 

 

2.2.4 Scale Efficiency (SE) 

 

The inadequacy of the production scale of a DMU may sometime 

become a cause of inefficiency. If the DMU operates at a large scale, there can 

be scale economies and vice versa. Scale efficiency determines the scale of 

production. It estimates the effect of unit size on efficiency (Sultan and 

Crispim, 2018). It is estimated as the ratio of constant return to technical 

efficiency and variable return to scale technical efficiency: 

 

 TE (Constant Return to Scale) / Pure TE (Variable Return Scale). 

 

 

2.3 THE MEASUREMENT OF EFFICIENCY 

 

It is essential to stipulate the key methods for measuring efficiency, as 

they provide the basis for the statistical premise analysis implemented in this 

study. The alternative methodologies are given in the following section. 

 
 

2.3.1 The Ratio Analysis 

 

Ratio analysis is a simple efficiency measurement methodology. It uses 

various factors such as turnover ratio and the ALS etc. Yet, these are partial 

efficiency predictors that can lead to deceptive outcomes. For instance, the 

occupancy rate of the bed provides information on the occupancy of the bed 
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required each year, which is linked to the hospital bed availability. This 

implies inefficiency, as too many beds show resource wastage, while too few 

beds suggest hospital malfunction. Therefore, the best possible rate of bed 

occupancy may not essentially an efficiency indicator and data related to the 

cost of each patient and beds are not available. For instance, if a different ratio 

contains important information on the average cost per patient being treated 

and it has increased, the overall hospital efficiency would not be very 

informative (Ehreth, 1994). 

 

 

2.3.2  The Regression Analysis 

 

The analysis of regression is the association of dependent and 

explanatory factors. It represents a fixed structural form (function) for 

measuring efficiency. This method may be used to give information on a 

DMU’s technical efficiency in the health sector. The main benefit of 

regression analysis is that it can handle multiple inputs for a specific output, 

which cannot be analyzed with the ratio. Though, more than one output cannot 

deal in a single analysis. An analysis series run instantaneously could provide 

information for each different output. Furthermore, unlike ratio analysis, 

regression analysis requires a very specific production function of input and 

output. In practice, this is not usually feasible given the extensive nature of the 

hospital services and a large number of inputs and outputs involved in the 

measurement process. 

 

The most important drawback of regression analysis in measuring 

efficiency is the mere fact that the method calculates efficiency in average 

terms. An OLS result in losing their significance due to its averaging out 

effects (Rosko and Mutter, 2008) and usually results in a downward biased 

intercept (Coelli, et al., 2005)). Like ratio analysis, OLS does not focus on the 

production possibilities frontier. 

 

 

2.3.3 Frontier Analysis 

 

Generally, there are two main approaches, nonparametric and 

parametric, of frontier analysis for measuring efficiency proposed by Farrell 

(1957).  
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2.3.3.1 Parametric Frontier Analysis 

 

In the parametric technique, a prior structural form for the function of 

production is required (Cobb-Douglas Function). In this process, for 

measuring the coefficients related to production functions are based on two 

methods, deterministic parametric frontier, and stochastic parametric frontier. 

These are regarded briefly in the given sections. 

 

 

2.3.3.1.1 The Deterministic Parametric Frontier 

 

Cazals, et al., (2002) established a production function based on the 

deterministic parametric boundary of output and inputs. This method specifies 

that the structural form of a production function is very important for analysis. 

If the production unit diverges from the border, it is technically inefficient. 

Since in terms of technical efficiency, the function of production is therefore 

assumed to be fully deterministic (Smith and Street 2005). There are two 

methods for calculating inefficiency criteria. In the first place, Aigner and 

Chu's mathematical programming technique (1968) is based on an analysis of 

regression. The second approach involves corrected ordinary squares (COLS) 

and modified ordinary squares (MOLS) pioneered by Cazals, et al., (2002). 

 

The main benefit of the frontier (deterministic parametric) technique is 

that it is not necessary to describe the efficiency or inefficiency’s distribution 

properties. The problem with this technique is that it presumes that any 

random errors can be ascribed to technical inefficiency without the prospect of 

taking into account measuring errors of measurement and random shocks 

related to non-measurable or external factors. 

 

 

2.3.3.1.2 Stochastic Frontier Analysis (SFA) 

 

Aigner, et al., (1977), and Meeusen and van den Broeck (1977) 

advocated the stochastic frontier model. The basic idea of this model is to 

extend the deterministic boundary by extending the component aspects 

integrated into the random error of production function. In other words, the 

units which diverge from the border cannot be fully controlled. The real 

benefit of this technique is that it deals separately with all variants of technical 

inefficiency. Any random shocks or measuring errors that could influence the 

dependent factors can, therefore, be overviewed. 

 

This technique necessitates a specific form of distribution for the 

technical inefficiency factor and the random errors that remain. In addition, a 
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principle of technological change as a result of a technological function is also 

required to treat technical inefficiency separately. Technical inefficiency is 

commonly believed to be optimistic and pursues a truncated normal, gamma 

distribution or semi-normal (Smith and Street, 2005). These assumptions can 

pose a significant challenge to the efficiency of this technique. For example, 

the capacity of this technique to isolate the impacts of technical inefficiency 

and the impacts of the remaining random errors will be eradicated if the 

technological function is not specified. This technique copes with the outputs 

accumulation in a single index leading to the model misspecification (Skinner, 

1994) and the estimation of bias inefficiency by the improper accumulation of 

outputs and inputs (Newhouse, 1974). 

 

 

2.3.3.2 Non-Parametric Frontier Analysis 

 

The approach based on the frontier of production, which initiate the 

function of production without parameterizing it. This implies that the function 

of production may remain unclear and its properties of distributional need not 

be defined either. These are linear programming base techniques of 

nonparametric and believe any divergence as definite inefficiency. The 

deterministic and the stochastic methods are two frontier based nonparametric 

approaches explained as under.  

 

 

2.3.3.2.1 Non-Parametric Deterministic Frontier  

 

A particular form of function does not necessitate in non-parametric 

deterministic technique. Two representatives’ techniques of non-parametric 

deterministic are given as under. 

 

 

2.3.3.2.1.1 Data Envelopment Analysis (DEA) 

 

This technique is commonly used to quantify the efficiency and 

utilization of capacity and effectively characterize the frontier of production. 

Charnes, et al., (1978) was used Data Enveloment Analysis model to estimate 

the technical efficiency based on the assumption of a constant return to scale. 

Banker, et al., (1984) extend it, which is based on the assumption of a variable 

return to scale. DEA comparatively estimates each production unit 

performance and compare it with the best performing production unit which is 

called a reference benchmark production unit. The best virtual frontier is 

effectively the bevelled mixture of all efficient and cost-effective points. Any 

deviation from the best practice border must point out inefficiency in this 
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technique. This approach can be used in case of multiple inputs and multiple 

outputs analysis. There is no random error in this method because it is a purely 

mathematical approach. 

 

 

2.3.3.2.1.2 Free Disposal Hull (FDH) 

 

The technique of FDH proposed by Deprins, et al., (1984) eases the 

presumption of convexity and can be regarded as a more typical sense of the 

principal DEA modelling tool. This technique pays special consideration to the 

performance of a production unit by easing the assumption of input 

substitutability. The FDH technique presumes that a substantial level of 

interdependence occurs between inputs; this reveals that given inputs must be 

readily available at no upfront cost to persist producing (Rashidi, 2016). To put 

it simply, if there is no substitutability between inputs, they are unable to 

interchange one another in the process of production. Such inputs must be seen 

as a set measuring ratio for producing output, while obscene production input 

is wasted. The function of production would seem like a stair in this 

connection. While the technique may be better in reaching a hospital's basic 

operational activities, it may not offer an exact measure of its efficiency. The 

lack of input replacement deters the manufacturer from attaining all the best 

probable points of production. 

 

 

2.3.3.2.1.3 Non-parametric Stochastic Frontier DEA  

 

Due to its nature for experiential data, the random error does not take 

into consideration in DEA approach. The problem is overcome in the DEA 

model with stochastic nature. The model of DEA with stochastic nature is used 

by Samar and Wilson (1998) and Sengupta (1987). This method of simulation 

attracts observations if repeated drawings for similar observations are 

promising. The process of bootstrapping could produce several samples 

(pseudo) from the initial set of data and it is supposed that the estimation of the 

inherent distribution is accurate. This makes it possible to calculate the 

efficiency and production frontier without particular production function form.  

 

Both parametric (SFA) and nonparametric (DEA) techniques calculate 

the efficiency of a production unit by calculating the frontier line and 

production unit distance. While SFA is an absolute measure and DEA is a 

relative measure for performance evaluation. Each technology has its own 

benefits and drawbacks. SCFA is more likely to explore efficiency in 

connection with demographic factors or controls. SCFA has, however, been 

criticized because it unavoidably uses strong presumptions to crumble 
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inefficiency and random error (Newhouse, 1994). The frontier function of 

production seldom embraces numerous output factors. SCFA cannot pinpoint 

inefficiency sources. DEA supporters argue that strong assumptions can be 

avoided by experimentally determining the shape and location of the border. 

So it is highly adaptable and keeps its presumptions straightforward. DEA 

applies to multiple inputs and outputs in accordance with the nature of the 

health service (Hollingsworth, et al., 1999). Moreover, DEA's efficiency may 

produce outliers or errors of measurement, as DEA does not assume any 

estimation efficiency errors. It is susceptible to uncommon kinds of DMUs and 

the presence of outliers can lead to an improper situation at the border 

(Hollingsworth and Street, 2006). This setback is overcome by Sengupta 

(1987) and Simar and Wilson (1998) in case of a stochastic version of DEA. 

 

 

2.4 MEASUREMENTS OF PRODUCTIVITY LEVEL  

AND CHANGE IN PRODUCTIVITY LEVEL 

 

In order to compare the performance of DMUs at given point of time, 

productivity analysis is used. While a change in productivity concerned with 

the variation in productivity of the DMUs over the period. Measurement of 

productivity and change in productivity are explained as follow. 

 

 

2.4.1 Measurement of Productivity Level 

 

There are numerous methods for measuring productivity; the detail of 

these methods is explained as under: 

 

 

2.4.1.1 Single Input-Output Method 

 

It is a very simple method which deals with a single input and a single 

output for measuring the level of productivity of the DMUs. It is an inclusive 

method to compare the performance of the DMUs with single input and 

output. 

 

 

2.4.1.2 Partial Measures of Productivity Level 

 

In the case of multiple inputs and multiple outputs, partial measures of 

productivity are used to calculate the level of productivity. However, there is 

limited use of these measures because these can possibly misinform and distort 

the performance of a DMU. In the studies related to the accounting of growth, 
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these are used when the researcher wants to know the changes in the 

productivity of labor through capital intensity change and other factors. 

 

 

2.4.1.3 Measure of Total Factor Productivity (TFP) or Multifactor 

 

For measuring performance and making comparison among DMUs over 

time, this method is found more suitable. With multiple inputs and outputs, 

total factor productivity is the ratio of the level of aggregate output to the level 

of aggregate input. However, this output-input aggregation closely gives rise to 

the problems of index number. 

 

 

2.4.2 Measurement of Change in Productivity Level 

 

Several instinctive methods can be used for measuring the level of 

change in productivity. For this purpose, there are five approaches. For 

measuring TFP index, every method must satisfy the property of homogeneity 

that the index is homogeneous of degree -1 in the input and +1 in output. 

Following equation must satisfy by a TFP index. 

 

( )  , , , /    , 0m m m mf x q x q              

 xm = Input vector in m time period 

 qm = Output vector in m time period 

 

 

2.4.2.1 Hicks-Moorsteen (HM) TFP Index 

 

This method has been attributed to Hicks (1961) and Moorsteen (1961) 

by Diewert (1992). It is used to measure the level of productive growth and net 

inputs growth. If the growth in input and output is estimated by input and 

output quantity index number then the HMTFP index is written as. 

 

HMTFP INDEX = Growth in output (Output quantity index) / Growth 

in input (Output quantity index) 

 

It is easy to estimate and interpret the result. However, it fails to find 

sources of growth in productivity. The HMTFP index unable to reinforces a 

disintegration of TFP growth estimate. 
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2.4.2.2 Profitability Approach 

 

The profitability approach estimates the change in productivity by using 

profitability growth. It is estimated by using the cost and revenue after 

adjusting for price change from for t and s time period changes. 

 

TFP Index = (R*t / R*s) / (C*t / C*s) = (Rt / Rs/ output price index) / 

(St / Ss/ input price index) 

 

Rt  = Observed revenue in t time period 

Rs  = Observed revenue in s time period  

Ct  = Observed cost in t time period  

Cs  = Observed cost in s time period  

R*t  = Revenue in t time period after adjusting price changes 

R*s  = Revenue in t time period after adjusting price changes 

C*t  = Cost in t time period after adjusting for price changes 

C*s  = Cost in s time period after adjusting for price changes  

 

The change in technical and efficiency is the main source of 

productivity change. However, the price effect is not including in this measure 

of TFP. 

 

 

2.4.2.3 Malmquist TFP Index (MPI) 

 

Caves, et al., (1982) introduced the concept of Malmquist TFP index. 

According to them, the distance function of input and output is the base of 

Total Productivity index. It is constructed by estimating the radial distance 

(output orientated or input orientated) of the vectors of observed input and 

output in s and t time period relative to a reference technology. There are three 

components of MPI that are pure efficiency change, scale efficiency change, 

and technological change. 

 

M0 = PTEC × SEC × TC 

 

M0 = Malmquist total factor productivity Index. (M0 > 1 = productivity 

gain; M0 < 1, productivity loss; M0 = 1 no productivity change from t and  

t + 1 (Li, 2010.) 

 

PTEC = Pure technical efficiency change 

SEC  = Scale efficiency change 

TC  = Technological change 
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2.4.2.4 Cost Malmquist TFP Index (CMI) 

 

The change in input price and allocative efficiency is not including in 

the MPI method. The allocative efficiency reveals that how an efficient 

(technically) DMU can further minimize its cost at a given output level by 

selecting the combination of an optimal input with given prices. Since the 

change in allocative efficiency can affect the level of productivity and it should 

be factored into dynamics of cost efficiency (Thanassoulis, et al., 2015). By 

using DEA models, MPI index is extended by Maniadakis and Thanassoulis 

(2000, 2004) which is called Cost Malmquist Productivity Index (CMI). The 

cost (economic) efficiency change and cost technical change are the two 

components of CMI. While the changes in technical efficiency and allocative 

efficiency are the components of the cost efficiency changes. Both these 

change catching cost whereas the change in cost technical can be divided into 

the changes in technical and input prices. It is better to define the CMI in terms 

of cost rather than distance function of inputs. CMI is useful when a producer 

wants to minimize the cost. This method is first time applied to measure the 

cost productivity of public hospitals in case of Pakistan. 

 

 

2.4.2.5 Component-Based Approach 

 

To measure the level of productivity, Component-Based Approach is an 

alternative approach (Balk, 2001). It deals with all the possible sources of 

growth in productivity. It also observes the probable method of assessing every 

source of productivity growth. The resulting measure of the change in 

productivity should satisfy the property of homogeneity. There are four 

sources of growth in productivity; technical change, efficiency change, scale 

efficiency change, and effect of output mix or input mix (Balk, 2001). The last 

source of productivity growth which has not been extensively discussed in the 

literature, capture the effects of changes in the inputs and outputs vectors 

composition over the period s and t. the change in productivity is the product 

of all these sources. Consequently, it is called a component-based approach. 

 

 

2.5 CONCLUSIONS 

 

In this chapter, four concepts of efficiency (economic, allocative, 

technical, and scale) are discussed. Various methods of efficiency 

measurement are also discussed in this chapter. Keeping in view the 

advantages of bootstrap DEA method, this study used DEA. Using this 

framework, productivity level and productivity change are measured over 
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time. Various methods of the level of productivity and change in productivity 

are also explained. Researchers may be somewhat confused as to which of 

these approaches should be used. The type of approach is depended upon the 

purpose of measuring the level of productivity and productivity changes. In the 

case of a profit-oriented organization, the profitability ratio method will be 

most appropriate to estimate the change in productivity. The Hicks-Moorsteen 

approach is suitable if a summary of the change in productivity is required 

without knowing the data or source. The availability of panel data is essential 

in the application of MPI. The component-based approach is suitable if the 

production technology works under the assumption of variable returns to scale. 

Comparatively, it is a new method but it is consistent and easy. However, there 

is the absence of literature related to the application of the component-based 

approach. Keeping in view the above conditions for selecting the appropriate 

methods of productivity change, CMI approach is more convenient for 

measuring the productivity of public hospitals in Pakistan.  
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CHAPTER 3: 
 

ECONOMIC EFFICIENCY OF PUBLIC HOSPITALS  

IN PAKISTAN 
 

 

3.1 INTRODUCTION 

 

Pakistan is a low-income country in South Asia. It is a 6th most 

crowded country in the world with a 4.9 percent economic growth rate 

(Pakistan Economic Survey, 2018). More than 60 percent of its population is 

literate and 39 percent live in multidimensional poverty (PSLM, 2014-15; 

Khan, et al., 2016). In the ranking of Human Development Index (HDI), 

Pakistan stands 147 out of 188 countries (Najam and Bari, 2017). It is also 

failed to achieve the SDGs on several indicators as compared to other South 

Asian countries (Rizvi, et al., 2015). 

 

In Pakistan, the most significant feature of human well-being, health, is 

also the most deserted feature. Throughout history, no governments of 

Pakistan have considered public health a priority. Pakistan has the third highest 

rate of infant mortality in the world. The infant mortality rate in Pakistan is 66 

per 1,000 births, compared to 38 in India and 8 in Sri Lanka. The maternal 

mortality rate in Pakistan is 170 per 10,000 live births and it is 30 per 10,000 

in Sri Lanka and 20 per 10000 in Thailand. The life expectancy of women in 

Pakistan is 67 years, as compared to 73 in Bangladesh and 78 in Thailand 

(WHO, 2018). Even health facilities per thousand populations in Pakistan are 

also comparatively very poor in South Asia as shown in Table 3.1. Only 57 

percent household is satisfied with basic health facilities in Pakistan (PSLM, 

2014-15). The utilization of resources in Pakistan is less efficient as compared 

to Nepal and Maldives. These less efficient resources affect the performance of 

the health sector of Pakistan (World Bank, 2015).  

 

Health care delivery is considered as the backbone of the health sector. 

The health care delivery system of Pakistan has three dimensions, primary, 

secondary, and tertiary. It has been expanded with a large system of health 

facilities and workforce in the country. There is one doctor for 1038 people, 

1613 people have only one bed for and one dentist for 11513 people. It 

demonstrates consistent weaknesses in health care services in Pakistan. The 

health care delivery system has done nothing to improve health status, 

particularly in rural areas population in the presence of a complex and wide 

system of health infrastructure. Public hospitals are facing various issues such 

as an enormous number of patients, scarcity of physicians, Lack of training 
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and post-training oversight of health workers, lack of medical facilities and 

inadequate resource allocation. These issues are generating overload on health 

facilities and make the life of patients miserable. The overall picture of the 

poor performance of the health system in Pakistan as compared with some 

other developing countries is depicted in Table 3.1. 

 

Table 3.1: 

Comparison of Health Status and Health Care Services  

among South Asian Countries 

Countries  LE U5MR POP PHE* PHY* N&M BEDS IDA 

Low Income 

Countries 
60.40 76.00 659 2.44 0.24 0.71 0.94 -  

South Asia  

Countries 
67.02 48.10 1766 1.37 0.71 1.69 0.73 3.28 

Pakistan 65.38 78.80 193 0.92 0.81 0.67 0.72 3.33 

Afghanistan 62.05 70.40 34.7 2.93 0.30 0.37 0.63 2.72 

Bangladesh 70.59 34.20 163 0.79 0.43 0.20 0.73 3.28 

Bhutan 69.59 32.40 0.8 2.62 0.26 1.09 1.92 3.77 

India 66.86 43.00 1324 1.41 0.73 2.02 0.83 -  

Sri Lanka 71.71 9.40 21.2 1.96 0.87 1.83 3.82 - 

Maldives 76.11 8.50 0.4 10.8 1.44 5.93 4.87 3.18 

Nepal 68.32 34.50 29.0 2.34 0.38 0.57 0.20 3.39 

LE = Life Expectancy at Birth; U5MR = Under 5 Mortality rate/1000;  

POP = Population (Mill); PHE = Public Health Expenditure (%GDP);  

U5MR = Under 5 Mortality Rate/1000; Phy = Physician /1000;  

N&M = Nurse & Midwives /1000; BEDS = Beds / 1000;  

IDA = IDA Resource Allocation Index (1=low to 6=high) 

Source: World Bank, 2016 

 

The trend of public health care spending in a country can also be used to 

show the progress of the health sector. The related departments receive health 

care funding in Pakistan through the three levels of government: the Federal, 

Provincial, and District levels. Pakistan spent 0.5% to 0.8% of its GDP on 

health care in the past 10 years (Pakistan Economic Survey, 2017). The present 

level of expenditure is Rs. 133.9 billion (0.45% of GDP) and shows a 17.2% 

rise over the comparable period last year (Pakistan Economic Survey, 2017 - 

18). There is an increase in health expenditure from 0.84 percent to 0.91 

percent of GDP in 2016, which is the lowest in the South Asian region. 
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Public spending on health care, as a percentage (average) of total 

expenditure on health, has ranged 29.46 percent over the last ten years in 

Pakistan, 2005-15, which is lower than South Asian countries (World Bank, 

2015). Pakistan spends 37 US dollar per capita on health, which is very low as 

WHO has prescribed the level of 44 US dollar per capita, a minimum package 

of expenditures needed for integrated health services. Private health sector 

spending as a proportion of total health spending was above 67 percent and 

overseas aid formally ranges from 4 to 16 percent in national health spending 

over the past ten years. Masses out of pocket health care expenditure are 98 

percent of total private health spending, which is also higher among the South 

Asian countries (Borooah, 2018). The public expenditure on health accounts 

for a little over one-third of Pakistan's total health expenditure, which indicates 

the lack of public resources for the health care system of Pakistan. However, a 

resource limitation is not an excuse when looking at other low-income 

countries, which have better health care in the last few decades. The 

experience of these countries provides illuminating lessons that should be 

applied in Pakistan. Thailand and Mexico are examples of two developing 

countries that have made political commitments towards national health care 

and health care sector generate the very encouraging result in these countries 

(Syed, et al., 2012). These two countries have met the health care needs of 

large swathes of their populations by improving public health services through 

transparency and accountability. 

 

In 2010, the autonomy of the health sector in Pakistan is shifted from 

centre to the provinces due to 18th constitutional Amendment 2010. In view, 

this should develop new community engagement incentives with provincial 

and municipal public officials to provide public health services. This 

amendment decentralized a number of important provincial activities. The total 

numbers of 17 federal ministries have been decentralized, including 

agriculture, education, environment, and health. Under National Finance 

Commission Award (NFC) 2010, a larger income share diverted to the regions 

to allow them to carry out all those tasks. As anticipated, decentralization has 

presented organizational and capability difficulties at the state level and will 

necessitate concerted attempts to enhance sub-regional potential and societal 

social development, which vary throughout regions. 

 

Administratively, Pakistan consists of four provinces (Punjab, Sindh, 

Khyber-Pakhtunkhwa (KP), and Balochistan), Federal Capital Territory of 

Islamabad, Federally Administered Tribal Areas (FATA), Azad Kashmir (AK) 

(one part of the disputed territory of Kashmir), and the Gilgit Baltistan. Punjab 

is the most populous and developed province as compared to other provinces. 

It produces a significant proportion of agricultural output and manufacturing 
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products. Khyber-Pakhtunkhwa produces many varieties of citrus, dry fruits, 

and timber. Sindh is also known for its agricultural output. Karachi is the 

capital of Sindh and it is the largest city of Pakistan. Karachi is the busiest port 

of Pakistan and most of the Pakistani trade is done through this port. 

Balochistan is the largest province in term of size but is the least populated. 

Although largely covered by mountains, Balochistan is rich in natural 

resources and contains Pakistan's largest natural gas reserves (Malkani, et al., 

2016). 

 

After the 18th amendment, the local governments have taken significant 

steps to ensure that public health processes work efficiently at the district 

level. There is also tremendous progress to offer government hospitals more 

administrators and fiscal independence, particularly in the regions of Punjab 

and KP, to increase the quality and volume of services with poor equal 

distribution of benefits without a substantial increase in financial burden. 

 

As for a provincial level performance of the health sector is concerned, 

there are significant provincial level differences in the health care facilities, 

being best in Punjab and worst in Sindh. Population per doctor is higher in KP 

while population per bed is higher in Balochistan among the provinces of 

Pakistan. Per capita health expenditure is also higher in KP, 5.9$, followed by 

Punjab. A similar trend is found in the other indicators as shown in Table 3.2. 

It is observed that Balochistan is an overall bad performing province with all 

aspects. It is observed that Balochistan is an overall bad performing province 

with all aspects. 

 

Table 3.2: 

Health care Indicators of the Provinces of Pakistan 2016-17 

Region LE IMR MMR LR Pop PHE Pop/Doc Pop/Bed 

Punjab 64 77 300 76 2.4 5.9 1686 2169 

Sindh 64 82 314 69 2.6 5.4 3014 1488 

Balochistan 62 108 785 43 2.7 5.79 1537 2936 

KP 67 58 206 58 2.8 5.9 6620 1686 

LE = Life Expectancy; IMR = Infant Mortality Rate; LR = Literacy Rate; 

Pop. = % Population Growth Rate; P.H.E. = Per Capita Health Expenditure; 

Pop / Doc = Population per Doctor; Pop/Bed = Population Per Bed 

Source: World Bank, 2017 
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Seven hospitals in Islamabad, Rawalpindi, and Karachi are controlled by 

the Federal Government. There are tertiary hospitals in all regions, along with 

teaching hospitals, which fall under provincial administrative direct control. 

There are a large number of hospitals in Punjab followed by KP. Secondary 

and primary health care services are also higher in Punjab and KP as compare 

to the other provinces as shown in Table 3.3. Other physical and non-physical 

health care resources also provide a similar trend. 

 

Table 3.3:  

Health care Delivery System of Pakistan 2016-17 

Regions 
Hos* 

Secondary 

Health care 

Primary 

Health care 

Human & Capital 

Infrastructures 

No. DHQ THQs RHCs BHUs Beds Doctor Nurse 

Punjab 382 25 84 291 2454 45590 64954 58324 

Sindh 492 11 56 130 774 27201 7549 1587 

Balochistan 53 27 10 82 549 4146 2112 790 

KP 156 21 77 90 822 15764 3927 3748 

Gilgit 24 5 27 2 15 1849 276 125 

FATA 32 4 14 9 174 1605 675 223 

A.J. Kashmir 23 6 12 34 208 2805 2694 370 

Hos=Total Number of Hospitals; DHQ = Non-teaching District Headquarters  

Hospital; Doct =Number of Doctors; Nurs = Nurses 

Source: Pakistan Economic Survey 2016-17 

 

The provinces and districts themselves make decisions about health 

sector allocations after the 18th constitutional amendment. In addition, federal 

contributions (17 percent to 20 percent of public health expenditure) are also 

formally allocated to national public health schemes enacted at the provincial 

level. The federal and provincial share in total public spending on health 

shows that Balochistan and KP are spending the least (see Table 3.4). The 

major share of spending on health has been observed in Punjab followed by 

Sindh. More than 70% of this budget, the provincial government is spending 

on their public hospitals. However, only 37 percent of patients consulted to the 

public hospitals, Due to the low quality of health care services and improper 

care in public hospitals. This situation raises an important question for health 

policy-makers in Pakistan: do public funds not be utilized and allocated 

efficiently in public hospitals. 
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Table 3.4: 

Total Public Sector Health Expenditure (Million) 

Heads 
 

Punjab Sindh KP Balochistan Pakistan 

Health Cur* 67259 33558 24323 9687 1449907 

Hospitals 
Dev* 20019 3333 4401 878 36308 

Cur* 56421 17770 20524 7533 110256 

M & CH  

Center 

Dev* 19464 6 3029 0 22517 

Cur* 116 9324 41 0 9569 

M&CHC  

Health F. 

Dev* 31 0 0 0 31 

Cur* 1566 9324 880 298 12316 

Others  

Health F. 

Dev* 320 0 1336 878 5013 

Cur* 9156 6452 2878 1856 22078 

Others 
Dev* 204 3327 36 0 8747 

G. Rate 2.37% 2.97% 24.9% 6% 17.26% 

Before 18th  

Amendment 

2006 6185 516.42 2077 3627 59900 

2008 9004 2977.9 3357 51.45 78860 

2010 22254 4536.6 6341 5385 42090 

After 18th  

Amendment 

2012 35657 8535 9933 7845 125960 

2014 43968 11886 24842 15320 173420 

2016 91057 66503 29483 19322 225330 

Dev* = Development Expenditures ; Cur*; Current Expenditures; G. Rate = 

Growth rate; M & CH Center = Maternal & Child Health Center; F = facility 

Source: Pakistan Economic Survey, 2016-17 

 

From the above discussion, it can be concluded as that the health sector 

of Pakistan is characterized by the low value of health indicators, bad health 

condition, and poor quality of health care services. The health sector has also 

faced the problem of a shortage of public funds and less use of public health 

care services. Pakistan is one of those countries, which face the problem of 

underutilization of basic health care facilities (Tasneem, et al., 2018). This 

situation raises the questions on the performance of public hospitals in 

Pakistan. There is no evidence that decision-makers are aware of the utilization 

and allocation of these resources in the public hospitals of provinces in 
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Pakistan. There is no evidence that research into health systems actually 

contributes to national policy. This analysis not only provides comprehensive 

information about the utilization and allocation of resources in the hospitals of 

the provinces in Pakistan but also find the effect of fiscal decentralization on 

the performance of these hospitals. 

 

This quantitative study is condoned by the facts of a lack of prior 

research. For measuring the performance of the hospitals, the selection of 

method has been guided from the previous chapter 2. Data Envelopment 

Analysis (DEA) approach is found most reliable and suitable according to the 

objectives of this study. The main objective of the study is to analyse the status 

of technical, allocative, and economic efficiency in the DHQ hospitals of 

Pakistan during a couple of periods 2006-10 and 2011-15. It also analysed the 

impact of fiscal decentralization 2010 on the status of hospital efficiency by 

comparing the economic, technical, and allocative efficiencies scores of the 

hospitals before and after 2010.  

 

In Chapter 3, first economic and scale efficiency of DHQ hospitals of 

each province is calculated. After that efficiency of all the DHQ hospitals is 

measured jointly. The purpose is to compare the performance of the hospitals 

in a province with other provinces. Through this process following research 

questions tried to be answered: 

i. What are the level of technical efficiency, allocative efficiency, 

and economic efficiency in the DHQ hospitals for the periods 

2006-2010 and 2011-15? 

ii. Has the level of efficiencies of Public hospitals been changing 

after the implementation of fiscal devolution 2010? 

iii. Is there any significant difference in the level of economic 

efficiency of public hospitals at the provincial level? 

iv. What are the savings in the resources from efficiency 

improvements of the public hospitals? 

 

This chapter is planned as; in section 3.2 literature related to the current 

study is briefly explained. The explanation of the methodology is presented in 

section 3.3. Results are given in 3.4 and findings are concluded in section 3.5. 
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3.2 LITERATURE REVIEW 

 

The performance measurement of public sector institutions becomes a 

worldwide phenomenon (Alach, 2017). It is intended to improve the 

transparency of the public sector (Goh, 2012; Harrison, et al., 2012; Fischer 

and Sousa-Poza, 2009) and for public management reforms. The importance of 

performance measurement and reporting is also used for national prominence 

(Jan Van Helden, et al., 2008). 

 

 

3.2.1 Performance Measurement of Hospitals 

 

Economic efficiency is widely used to measure hospital performance 

(Ferrier, et al., 2013). These methods of efficiency have been widely applied in 

measuring and comparing the performance of hospitals (Banker, et al., 1986; 

Fare, et al., 1993; Varabyova and Schreyogg, 2013; Ram Jat and San 

Sebastian, 2013; Rezapour, et al., 2015; Xenos, et al., 2017). These methods 

also used in the evaluation of the performance of primary health care centers 

(Alhassan, et al., 2015; Renner, et al., 2005; Bahurmoz, 1999; Walker and 

Dunn, 2006), secondary health care and nursing homes (Blatnik, et al., 2017; 

Jarjue, et al., 2015), for abuse treatment units (Alexander, et al., 1998), and 

physician practices (Chillingerian, 1995; Defelice and Bradford, 1997). 

However, most of the studies have been concerned with the efficiency of 

health institutions in developed economies (Herrera and Pang, 2005; Chisholm 

and Evans, 2010; Parkin and Hollingsworth, 1997). This shows that such types 

of analyses are very limited in the developing countries where health condition 

is bad and health care resources are scares. 

 

Most of the earlier studies about hospital cost efficiency analysis have 

used the costs functions of hospitals. This method uses composite measures of 

hospital output and average or unit costs of inpatient-days or admission as the 

dependent variable. The dependent variable interrelated and covariate with 

explanatory variables such as occupancy rates, patient flow, length of stay, and 

bed capacity (Cowing and Holtmann, 1983; Conrad and Strauss, 1983; 

Grannemann, et al., 1986). The efficiency of the hospitals is also analysed by 

using Data Envelopment Analysis and Stochastic Frontier Analysis 

(Magnussen, 1996; Linna, 1998; Seiford, 1994; Wagstaff, 1989) and 

Stochastic Frontier Models (Rosko, 2001). 

 

The importance of the DEA approach can be analysed in the study of 

Hollingsworth, et al., (1999) and Worthington (2004). They reviewed 91 and 

38 studies respectively involving the DEA modelling Evaluation of health care 

efficiency. The writer observed that many of the research centred on hospital 



32 

efficiency observations, particularly in the Sarthe mainly essential assertion 

here is that the DEA modelling was much more effective and more factual in 

calculating the overall hospital efficiency than in calculating the efficiencies 

connected with these sectors or organizations of health professionals. The 

DEA technique is also effectively applied for the hospital efficiency 

calculation in various studies i.e. Rebba and Rizzi, 2006; Assaf, et al., 2009; 

Chilingerian and Sherman, 2004. 

 

DEA models are used for measuring the economic and scale efficiency 

of the hospitals and health centers at specific points (Blatnik, et al., 2017; 

Sheikhzadeh, et al., 2012). These models are also used to analyse the impact of 

structural, seasonal governance or managerial changes on the performance of 

the hospitals with respect to time (Alonso et al., 2015; Ozcan, et al., 1996). For 

comparing the performance of the hospitals on the region, size, and ownership 

basis, DEA is also used in some of the studies (Irungu, 2010; Maredza, 2012; 

Vrabkova and Vrabkova, 2014; Mahate, et al., 2016; Sulku, 2012). 

 

The choice of input-output orientation in DEA models is also a matter of 

concern. Many studies were carried out using both types of guidelines (Sahin 

and Ozcan 2000). In Jordan, Al-Shammani (1999) applied an output-centred 

DEA approach to quantify hospital TE. Likewise, Grosskopf, et al., (2004) 

used an output-centred model to examine the ability of public hospitals in 

Thailand. In contrast, Zere, et al. (2006) and Thanassoulis (2000) applied an 

input-centred approach to calculating hospital TE in Namibia and the United 

Kingdom. The input centred appears to be more compatible with the design of 

public hospitals, where the administration has control inputs than outputs. 

 

There have been lots of researches in underdeveloped nations and few 

efforts to assess hospital efficiency in underdeveloped nations. However, no 

deliberate effort was made to calculate the economic efficiency of public 

hospitals in Pakistan by using frontier-based techniques. This research is the 

first deliberate effort to use frontier-based techniques to evaluate the efficiency 

status of DHQ hospitals in this country. 

 

 

3.3 METHODOLOGY 

 

Efficiency assessment is based on Farrell’s pioneering work (1957) 

(Forsund and Sarafoglou, 2002). Debreu and Koopmans' works (1951) formed 

the basis for Farrell's work. They applied a basic method of company 

efficiency and Shephard and Malmquist (1953) applied the distance function in 

multiple input-output space, not including the objective function. The DEA has 
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two types of efficiency measurements input-output orientation of DEA 

(Farrell, 1957). 

 

 

3.3.1 Input Oriented Efficiency Methods 

 

In the technology of input-centred, efficiency tells how much resources 

can be reduced at a given production level. 

 

 
Figure 3.1: Input Oriented Efficiency (Technical & Allocative) 

Source: Coelli, 1999 

 

In the above graph efficient company Rand R* these firm producing 

given output level with least inputs. An inefficient firm is at B point which is 

producing a given level of output with more resources. A firm is technically 

efficient if it is producing output with the minimum resource. In the above 

graph technical efficiency is: 

 

TE = OR / OB 

 

 If a firm is able to utilize the resources optimally at their give prices 

then it will be efficient allocatively such as: 

 

AE1 = OC / OR 

 

The product of technical and allocative efficiency is called economic 

efficiency like as: 
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EE=TE *AE, 

= OR/OB * OC/OR 

= OC/OB 

 

 

3.3.2 Output Oriented Efficiency Method 

 

This orientation tells that a firm will be efficient if it produces more 

output with given resources.  

 

 
Figure 3.2: Output Oriented Efficiency (Technical & Allocative) 

Source: Coelli, 1999 

  

For example, there are two productions of the company Z1 and Z2 

which are produced with one input U. in following graph B represents is an 

inefficient point below the maximum possible output level. In graph technical 

efficiency is: 

 

OB / OB’ 

 

and allocative efficiency is  

 

AE = OB’ / OA 
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3.3.3 Model 

 

Farrell’s approach is further extended by the Charnes, Cooper, and 

Rhodes (1978) by estimating the frontier of production within the framework 

of input-output (multiple) through DEA model. This method was provided by 

these three, known as Data Envelopment Analysis (DEA) CCR model based 

on the assumption of constant return scale. This model is further extended by 

Banker, et al., (1984) based on the assumption of a variable return to scale. 

This model is called BCC DEA model. There is only one difference in both 

these models that is the assumption of the return to scale. This method is used 

to estimate the comparative performance of the homogenous DMUs with an 

identical set of inputs and outputs. It determines a benchmark reference DMU 

(efficient) from specific DMUs sample. The efficiency score of an efficient 

DMU is near to 1 and inefficient DMUs is neare to 01(Flokou, et al., 2017). 

DEA is a sample-based analysis. After increasing or decreasing the sample 

size of the DMUs, the benchmark reference may also be changed. DEA is 

more suitable for efficiency measurement of the hospital because it can handle 

the multiple outputs and multiple inputs (Lai and Hwang, 1994). The evidence 

on the basis of DEA inefficiencies can be used substantially to monitor the 

performance of hospitals and health systems. 

 

In this study, the DEA approach with input orientation is used to 

estimate the economic efficiency of public hospitals in Pakistan. The increased 

operational scale of a production unit results in economies or diseconomies of 

scale. In this situation, the selection of return to scale assumption for 

measuring DEA becomes very important. The assumption of a constant return 

to scale is concerned with productivity irrespective of the scale of operations 

(Rosman, et al., 2014). While the assumption of a variable return to scale is 

based on the level to which the operation scale affects productivity. The 

assumption of VRS is very suitable when all DMUs are not working at optimal 

(Ramanathan, 2005). Therefore, this study follows the assumption of VRS. 

This study calculates the technical (TE), allocative (AE), Economic (EE), and 

scale efficiency (SE) scores for DHQ hospitals of Pakistan. 

 

 

  

                                                 
1 Only in case of super efficiency analysis, efficiency score can be greater than one or when instead of 

censoring inputoriented efficiency scores, θ, at one (0≤θ≤1), the model allows to vary θ over [0, ∞), where θ < 

1 is inefficient and θ ≥ 1 is efficient (Barnuma, et al., 2016). 
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3.3.3.1 Model Specifications  

 

In this research, an input-centred DEA model has applied because it is 

reliable with recent literature and implies that hospitals have more control on 

inputs than outputs and allows for a natural breakdown of economic efficiency 

into their technical and allocative components. 

 

Let yrj be a vector of two outputs (r = 1, 2) and xij a vector of four 

inputs (i = 1... 5) for each hospital. For a given level of outputs yro and an 

input price vector wio (i = 1….5) for DHQo hospital, the least cost under VRS 

is got by solving the following LP problem: 
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0j  --------------        (3.1) 

 

Here, are inputs and outputs weights of DHQ hospitals and are the 

decision variables (doctors, nurses, beds, paramedical & non-paramedical 

staff, and technology index) of DHQo. The appropriate solution to this 

problem is the input vector, which reduces the cost of producing the observed 

level of outputs and input prices. Economic efficiency can be defined to be the 

ratio of the minimum cost to observed cost (Farrell, 1957; Fare, et al., 1985; 

Camanho and Dyson, 2008). Economic efficiency (EEn) for each DHQ 

hospital is then calculated using the following equation 3.2: 

  
4

1

4

1

*

i

i

io io

io io

w x
EE
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-------------      (3.2) 

 

For “DHQ0” the input-oriented measure of technical efficiency (TE) 

under VRS can which also called pure efficiency to be calculated by solving 

the following DEA Linear Programming problem:  
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In equation 3.3, yro, is a given level of outputs (inpatients & outpatients) 

while ϒ is non-negative inputs and outputs weights. The aim of the LP 

problem (3.3) is to locate the minimum Ψ that substantially lowers the input 

vector to ̄xio while at least guaranteeing the yro output level. The best 

explanation to the LP problem is TE = θ ≤ 1, where technical efficiency equal 

to one show the point at the efficient frontier and vice versa. That is, a TE 

score of 0.85, for example, shows technical inefficiency in at 15 per cent  

(i.e., 1-0.85). The condition of variable return to scale is represented by 

1

1.
n

j

j

  , by removing this condition we will get technical efficiency under 

constant return to scale. 

 

Once a score of economic and technical has calculated, the allocative 

efficiency (AE) can be calculated as: 

 

AE = EE / TE. --------------       (3.4) 

 

The allocative efficiency suggests how the hospital's cost can be 

lowered by selecting the most adequate input mix given the hospital's input 

price ratio. For example, an AE value of 0.70 means that we could have saved 

30% if funds were properly allocated towards a cheaper but sufficient input 

mix (Farrell, 1957). The relation between economic, technical, and allocative 

efficiency is shown as: 

 

EE = TE × AE. ---------------       (3.5) 

 

Inability to ensure economic efficiency can be attributed to (a) technical 

inefficiency (b) allocative inefficiency. 
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3.3.3.2 Scale Efficiency 

 

Scale efficiency commonly applied to estimate the production scale of a 

firm. It is a hypothetical operational scale in nature which makes every 

hospital very productive or efficient (Masiye, 2017). It is probable that in the 

case of small or large production firm will be inefficient (Giancotti, 2017). 

This is called inefficiency of scale and takes two forms that is i.e. increasing 

(IRS) and decreasing return to scale (DRS). The diseconomies of scale are 

another name of DRS. It means a hospital is too large due to the volume of its 

operations. It results in an increase in cost with the production increase. By 

comparison, a hospital with IRS (scale savings) is too small for its operating 

scale. The production cost will decrease as the return to scale increases. Scale 

efficiency is calculated by calculating technical efficiency under both constant 

return to scale and variable returns to scale (Kirigia and Asbu, 2013). 

 

( ,  /
,  

,  

)
( ) ....

( / )

I i i
I i i

I i i

TE x y CRS
SE x y

TE x y VRS
      (3.6) 

 

where  

 

i. TEI (xi,yi/CRS) = TE under constant returns to scale production 

technology  

ii. TEI (xi,yi/VRS) = TE under variable returns to scale (VRS) 

production technology It is bounded between 0 and 1.  

iii. SEI(xi, yi) = 1 CRS (the hospital is operating at the optimal level) 

iv. SEI(xi,yi) < 1 The hospital is scale inefficient with the level of 

inefficiency equal to 1-SE 

 

Increasing and decreasing returns to scale determine the scale 

inefficiency. The estimated value through equation (3.6) can show that the 

hospital has inefficiency due to inappropriate production scale but it does not 

provide the either this inefficiency is due to IRS or DRS. In order to determine 

economies or diseconomies of scale for each DHQ running the TE model in 

equation (3.3) and replacing by the result is TE calculated under non-

increasing returns to scale (TENIRSn). If TENIRSn = TEVRSn, the DHQ 

exhibits DRS (larger than optimal scale); if TENNIRSn ≠ TEVVRSn, the 

DHQ exhibits IRS (suboptimal scale) (Coelli, Rahman, and Thirtle, 2002). 

 

All these models are operated separately for the hospitals of Punjab, 

Sindh, Khyber-Pakhtunkhwan, and Balochistan. These are also applied jointly 

for the DHQ hospitals Pakistan for comparing the provincial level performance 

of these hospitals. The efficiency scores are interpreted a: fully efficient (0.90 
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to 1.00), very efficient (0.80 to 0.89), efficient (0.70-0.79)2, inefficient (0.50-

0.69), and very inefficient (0.01 to 0.49) (Xenos, et al., 2015). 

 

 

3.3.4 Data and Sources 

 

The inclusion of inputs and outputs for a DEA study involves a careful 

comprehension since the efficient allocation is likely to be effected by the 

output implication and the number of inputs and outputs (Magnussen, 1996). 

The concept and evaluation of the output of health organizations are governed 

by two schools of thought (Mersha, 1989).  

 

Firstly, the approach of the process, which states that the output of a 

health care institution comprises of facilities supplied by numerous units, such 

as patient days, X - rays, and laboratory processes, etc. The second approach is 

Outcomes Approach, takes the above processes as intermediate steps foremost 

to the desired change in the patient's health status. In accordance with this 

approach, the output should be measured in terms of improvements in health. 

Although it is agreed that the real measure of output would be an advance in 

the quality and quantity of life, it is hard to use the outcome approach (Mersha, 

1989). Health is amorphous and has a number of other socio-economic factors 

that have a significant impact. The output is therefore measured as a range of 

intermediate outputs (health services) that are supposed to improve the status 

of health (Zere, et al., 2006). 

 

Chansky, et al., (2016) categorizes the output of hospitals into four wide 

classifications, including inpatient, outpatient, teaching, and research. The 

calculation of the output of hospitals by such factors as inpatient days or 

outpatient visits does not depict the case mix and service quality. Although the 

use of diagnostic groups (DRGs) can deal with the problem of hospital case-

mix, the lack of data limits its use in developing countries. In this research, 

therefore, due to data limitations, two hospital outputs for the DEA model have 

identified: outpatient visits and inpatients. These are the main outputs of 

district hospitals because of their participation in education and research is 

minimal. Total inpatient is an absolute measure of performance mainly for at 

least three reasons (Adhikari, et al., 2015). First, inpatient care is the prime 

objective of all the hospitals. Second, inpatient services represent the bulk of 

services within the hospital that consume the greatest proportion of total 

available resources in the hospitals. Third, Waheb, et al., (2015) suggesting 

that inpatient days based on efficiency factors while assessing the performance 

                                                 
2 Threshold (efficiency score ≥ 0.70) level for efficient hospital 
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of hospitals. While a number of outpatients, visits in all the department of the 

hospital represent the flow of health care services in the hospital. 

 

Inputs in this study are classified as labor, capital, supplies, and 

technology. Capital and labor are both very important in delivering health care 

services in hospitals. Some studies measure the labor through variables such as 

the number of physicians (Puig-Junoy, 2000; Valdmanis, 1992), as well as, the 

number of nurses (Kirigia, et al., 2008). In this study, labor input is 

disaggregated into doctors, nurse, and paramedical and non-paramedical staff. 

In most studies, the number of hospital beds is used as a proxy for capital 

(Aletras, et al., 2007). Therefore, in this study, the number of beds is used as a 

proxy of capital. The most important component of health care is medical 

technology. It helps to diagnose and treat the patients within a proper 

atmosphere of care. 

 

Quality management of medical technology helps to confirm that these 

health care services are provided in an effective and safe way. The use of skills 

and knowledge in the form of medical equipment, vaccination, medicines, 

processes and systems established to solve a problem related to health and 

improve the quality of life (WHO, 2011). However, in the literature of hospital 

efficiency, medical technology is not used as inputs till now. This study first 

time includes the medical technology index as an input is used for measuring 

the economic efficiency of the public hospitals in Pakistan. The index contains 

X-ray, ECG, and Ultrasound. These are the common facilities in DHQ 

hospitals. Therefore, on the basis of these facilities, the technology index is 

developed. Any of those facilities available in a hospital makes a contribution 

of 1 point to the index, thus index takes the values between 0 – 3 (i.e. if any 

hospital has all these three facilities, then the technology index value would  

be 3). This is the novel contribution to the literature related to the hospital' 

efficiency. The sum of the salaries of hospital staff, medicine, maintenance, 

and other current expenditure is used as input price for estimating allocative 

and economic efficiency in this study. The selection of these inputs and 

outputs factors are based on previous literature explained in Table 3.5. 
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Table 3.5: 

Inputs and Outputs for Efficiency Analysis of DHQ Hospitals in Pakistan 

Indicators Explanation References 

Outputs 

H
o

sp
it

a
l 

S
er

v
ic

es
 

Out-Patients 

Total number of outdoor patients 

visited in all the departments of a 

DHQ hospital in a year 

Kirigia, et al., (2008); 

Mogha, et al., (2014); 

Dutta, et al., (2014); 

Hamidi, (2016); Cheng, et 

al., (2015) 

In-Patients 

Total number of indoor patients 

visited in all the departments of a 

DHQ hospital in a year 

Novignon and Lawanson, 

(2014); Chansky, et al., 

(2016); Ali, (2017); 

Varabyova, (2013) 

Inputs 

L
a

b
o

r 
In

p
u

ts
 

Doctors 
Total number of doctors in a 

DHQ hospital in a year 

Yusefzadeh, et al., 2013; 

Goudarzi, et al., 2014; M 

Nurses 
Total number of Nurses in a 

DHQ hospital in a year 

Pantouvakis and 

Mpogiatzidis 2013; 

Mahate, 2015; Campanella, 

et al., 2017 

Other Staff 

Total number of paramedical and 

non-paramedical staff in a DHQ 

hospital in a year 

Heydari, 2014; Cheng, et 

al., 2015; Mujasi, et al., 

2016 

C
a
p

it
a

l 

Beds 
Total number of beds in a DHQ 

hospital in a year 

Sulku, 2011; Aduda, et al., 

2015; Varabyova and 

Schreyögg 2013 

T
ec

h
n

o
lo

g
y
 

Technology 

Index (TI) 

The index takes the values 

between 0 – 3 ( X-Ray = 1; 

EECG =1; Ultrasound =1) 

(if any hospital has all these three 

facilities, then the technology 

index value would be 3) 

Atilgan, (2016) 

https://www.google.com.pk/search?newwindow=1&rlz=1C1CHBD_enPK715PK715&tbm=bks&q=inauthor:%22Brian+Nolan%22&sa=X&ved=0ahUKEwijzuXMjZXXAhVBP48KHeSrBC4Q9AgIVDAH
https://www.google.com.pk/search?newwindow=1&rlz=1C1CHBD_enPK715PK715&tbm=bks&q=inauthor:%22Brian+Nolan%22&sa=X&ved=0ahUKEwijzuXMjZXXAhVBP48KHeSrBC4Q9AgIVDAH
https://www.google.com.pk/search?newwindow=1&rlz=1C1CHBD_enPK715PK715&tbm=bks&q=inauthor:%22Brian+Nolan%22&sa=X&ved=0ahUKEwijzuXMjZXXAhVBP48KHeSrBC4Q9AgIVDAH
https://www.google.com.pk/search?newwindow=1&rlz=1C1CHBD_enPK715PK715&tbm=bks&q=inauthor:%22Brian+Nolan%22&sa=X&ved=0ahUKEwijzuXMjZXXAhVBP48KHeSrBC4Q9AgIVDAH
https://www.google.com.pk/search?newwindow=1&rlz=1C1CHBD_enPK715PK715&tbm=bks&q=inauthor:%22Brian+Nolan%22&sa=X&ved=0ahUKEwijzuXMjZXXAhVBP48KHeSrBC4Q9AgIVDAH
https://www.google.com.pk/search?newwindow=1&rlz=1C1CHBD_enPK715PK715&tbm=bks&q=inauthor:%22Brian+Nolan%22&sa=X&ved=0ahUKEwijzuXMjZXXAhVBP48KHeSrBC4Q9AgIVDAH
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F
in

a
n

ci
a

l 

Input Price 

There are three inputs, labor, 

capital, and technology. For each 

inputs, their relative cost 

(Million) included. 

 For labor: total salaries of 

hospitals staff. 

 For capital: maintenance 

cost included. 

 Medical technology: 

depreciation cost 

 For hospital services: the 

cost of medicine and store 

supplies 

Jehu-Appiah, 2014; Kang, 

2014; Votápková, 2013 

 

3.3.5 Decision Making Units (DMUs) 

 

The study focuses on the 97 non-teaching DHQ hospitals in Pakistan. 

The study excluded the teaching hospitals in this analysis. The reason behind it 

is that teaching hospitals have different characteristics from non-teaching 

hospitals. While this study based on comparative analysis in many DMUs must 

have the same characteristics. Furthermore, due to methodological constraint 

the teaching hospitals excluded in this analysis. The DMUs consists of 25 

DHQ hospitals of Punjab, 11 of Sindh, 28 of Balochistan, 22 of KP, 5 of 

Gilgit, and 6 of Azaad Kashmir. In FATA, Agency Headquarter hospitals are 

working instead of DHQ hospitals. For DEA efficiency analysis, it is 

necessary that DMUs should be homogeneous (Mohammadi, 2016). 

Therefore, teaching DHQ hospitals in Pakistan are excluded from this analysis. 

Data for the period 2006-2015 is taken from Director General (DG) Health and 

Account General Offices of the provinces of Pakistan.  

 

 

3.4  ESTIMATED RESULTS 

 

The analyses are carried out in accordance with the objectives of the 

study. First, descriptive statistics of the inputs and outputs are presented in 

Table 3.6. Second, efficiency levels of the DHQ hospitals are determined by 

using input-oriented BCC DEA models. The BCC model considers 

organizational stability. This approach enables the comparison of hospital 

performance by building a benchmark of efficient hospitals. Third, variation in 

efficiency scores during 2006-10 and 2011-15 are tested by using the 

Spearmen rank correlation test. The relation among efficiencies TE, AE, and 

EE are also tested by using the nonparametric Wilcoxon test. All these 

processes are adopted for the DHQ hospitals of each province. Provincial level 
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differences in the efficiency scores of DHQ hospitals are also tested by using 

the test Spearman rank correlation. 

 

 

3.4.1 Summary Statistics 

 

In the first stage, a DEA model estimated for the period 2006-10 and 

2011-15 separately. Such pooling of the data over time is a frequent practice in 

DEA estimation and offers the advantage of a substantial increase in the 

sample size which is important for obtaining reliable estimates of efficiency 

(Zelenyuk and Zheka, 2006; Nedelea and Fannin, 2012). The summary 

statistics of two outputs (inpatients and outpatients) and six inputs (doctors, 

nurse, paramedical & non-paramedical staff, beds, medical technology index, 

and input prices) over the period 2006 to 2015 are given in Table 3.6. 

 

From the study period 2006-10 to 2011-15, it is observed the average 

number of doctors is increased from a number of 45 to 53 in the DHQ 

hospitals in Pakistan. The total number of nurses also fluctuates throughout the 

years with an average increase from 114 to 132. A moderate increase can be 

observed in the total number of beds and it is extended to an average of 134 to 

154. Paramedical and Non-Paramedical Staff is also increased from 195 to 216 

and for the input price variable which is presented in rupees (Rs.103 = US$1), 

a significant increase can be observed from 117 to 378 million rupees. The 

similar trend is found for medical technology index. The average number of 

outpatients is increased from 134388 to 208364 and the average number of 

inpatient increased from 3732 to 100192 during the study period. In the DHQ 

hospitals of Punjab, a significantly increased is found in the average number of 

doctors (32 to 50) and nurses (278 to 329) from 2006-10 to 2011-15.  

 

An increase is also observed in the average number of beds (79 to 90) 

and Paramedical & Non-Paramedical staff (137 to 154). Whereas input cost is 

increased from 75 to 194 million rupees during the study period. The 

outpatients and inpatient in the hospitals are also increased on average from 

24549.8 to 72191.6 and 10238 to 12953 respectively during the study period. 

In case of Sindh, the DHQ hospitals experienced an increase in the average 

number of doctors (15 to 22), nurses (12 to15) and Paramedical & Non-

Paramedical staff (8 to 11) from the period 2006-10 to 2011-15. Whereas, an 

increase is also observed in the average number of beds (105 to 112) and Input 

prices (57 million to 71 million) from 2006-10 to 2011-15. The number of 

outpatients on average in per DHQ hospitals of Sindh is increased from 

258103 to 508721 and inpatients is increased from 11167 to 17053 from 2006-

10 to 2015.  
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In KP, the average number of doctors per DHQ hospital is increased 

from 7 to 10, an average number of nurses are increased from 34 to 39 and the 

Paramedical& Non-Paramedical staff is increased from 12 to 24 during 2006-

10 to 2011-15. In the DHQ hospitals of KP number of beds is increased from 

112 to 138 on average. Input cost is increased from 36 to 39 million rupees 

from 2006-10 to 2011-15. The average number of outpatient is increased from 

40904 to 63939 and the average number of inpatient is increased from 599 to 

1032 from 2006-10 to 2011-15. In Balochistan, there is an increase in the 

average number of doctors (13 to 17), nurses (20 to 27) and Paramedical & 

Non-Paramedical staff (60 to 97) in the DHQ hospitals from the period 2006-

10 to 2011-15. The average number of beds is also increased from 55 to 88 in 

these hospitals. The value of the technology index shows a little bit of change 

in statistics. The value of input cost is increased from 22 million to 29 million 

rupees from 2006-10 to 2011-15. 

 

Although there are many challenges and difficulties in the health sectors 

the government of Pakistan is determined to improve the health sector. The 

selected indicators in this study are considered the basis of any health facility. 

Table 3.6 shows that increase in inputs and outputs from 2006-10 to 2011-15 

in DHQ of Punjab is higher as compared to other provinces. 
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Table 3.6:  

Summary Statistics of Input-Output Variables (2006–2015) 

  
Outputs Inputs 

 
Statistics 

Out- 
Patients 

In- 
Patients 

Doctor Nurse Bed Staff Cost TI 

P
ak

is
ta

n
 (

N
 =

 9
7
) 

2
0
0
6
-1

0
 Mean 134388 3732 45 114 134 195 177 2.7 

Median 84385 1733 19 19 121 23 25 2 

Max 852541 109092 215 1257 432 1696 3739 3 

Min 3292 5 1 1 8 5 3 0 

2
0
1
1
-1

5
 Mean 208364 10012 53 132 154 212 318 2.89 

Median 138429 2637 24 24 134 48 30 2.17 

Max 3245000 175276 272 1260 478 1762 4910 3 

Min 7792 10 2 2 10 3 7 1 

P
u
n
ja

b
 (

N
 =

 2
5
) 

2
0
0
6

-1
0

 Mean 191912 10238 32 278 79 137 75 2.43 

Median 140144 9615 21 199 53 129 71 2.0 

Max 534987 25874 120 1257 432 1696 535 3 

Min 24550 1064 13 12 43 118 42 1 

2
0
1
1

-1
5

 Mean 308136 12953 50 329 90 154 194 2.81 

Median 278487 18496 23 107 71 131 128 2.6 

Max 663416 35735 142 1260 478 1762 960 3 

Min 72192 1714 26 19 65 124 94 2 

S
in

d
h

 (
N

 =
 1

1
) 

2
0
0
6

-1
0
 Mean 258103 11167 15 12 105 8 57 2.31 

Median 245154 7897 14 11 70 8 32 1.92 

Max 852541 35380 30 24 240 12 117 3 

Min 24304 1877 4 3 40 5 8 0 

2
0
1
1

-1
5

 Mean 508721 17053 22 15 112 11 71 2.49 

Median 445304 13129 19 13 96 8 45 2.10 

Max 981004 46580 39 27 264 18 207 3 

Min 10613 1702 5 3 50 3 9 1 

B
al

o
ch

is
ta

n
 (

N
 =

 2
8
) 

2
0
0
6

-1
0
 Mean 159824 3044 13 20 83 55 22 1.95 

Median 144571 1856 12 11 21 53 21 1.76 

Max 372401 10097 24 38 232 165 139 3 

Min 11674 210 2 1 8 5 2 0 

2
0

1
1
-1

5
 Mean 186648 4047 17 27 97 88 29 2.17 

Median 159685 1972 14 14 60 81 23 1.92 

Max 436351 20364 31 54 256 187 144 3 

Min 23471 11 3 2 10 14 5 1 

K
P

 (
 N

 =
 2

2
) 

2
0

0
6

-1
0
 Mean 40904 599 7 34 112 12 36 2.57 

Median 30086 307 5 31 102 10 23 2.16 

Max 133907 2081 22 74 210 24 134 3 

Min 6545 5 1 2 30 5 1 1 

2
0
1
1
-1

5
 Mean 63939 1032 10 39 138 24 39 2.70 

Median 37058 445 9 37 117 18 35 2.44 

Max 321847 4899 35 81 230 64 251 3 

Min 9681 10 1 1 50 10 2 2 

Source: Author’s calculation 
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3.4.2  Economic Efficiency of the Public Hospitals of Punjab 

 

Punjab is the second largest province of Pakistan after Balochistan by 

the area that consists of 36 administrative districts. Throughout the Province, 

there is a wide network of health facilities. There are 2,461 Basic Health Units 

(BHUs) and 293 Rural Health Centers (RHCs). While in the case of secondary 

health care centers, there are eighty-eight Tehsil Headquarters Hospitals 

(THQs) and thirty-five District Headquarter Hospitals (DHQ). There are 

twenty-three teaching and tertiary hospitals in Punjab. As far as specialized 

health facilities are concerned, there are three cardiac facilities center, two 

pediatric facilities centers, three dental hospitals, and one mental health 

facility. 

 

The Government of Punjab is making persistent efforts for a better and 

effective health care system. The financial allocation of the ministry of health 

for public care has been increased every year. The total budget of the health 

sector has increased from 73 billion rupees in 2011 to 168 billion rupees in 

2016. The important step in this course is to identify the worth of health care at 

the level of primary and secondary and create a separate department for it. The 

objective of this department is to an emphasis on precautionary health care in 

the primary area and basic diagnostics and treatment amenities at secondary 

levels. The setting is to primarily give good health care facilities to the 

individual of the rural area and decrease the burden on tertiary hospitals. The 

main challenge for the health department at the secondary level is to increase 

the confidence of the people. However, the secondary level health care 

services are not providing desired services due to multiple factors such as large 

patient inflow, scarcity of human and capital resources, and nonfunctional 

equipment. 

 

Because of the lack of studies, planning, and monitoring, previous 

attempts in the form of an interoperable health care system did not end but 

permitted to destructive development, poor management, lack of proper 

services and the lack of waiting areas. The patients, therefore, prefer to visit 

tertiary and private hospitals to treat even very chronic diseases. With this in 

view, the department has decided to launch an enormous overhauling of 40 

THQ and DHQ hospitals in the year 2017. However, before this, the 

government of Punjab should aware of the pattern of resource utilization, 

allocation and cost in these hospitals during the previous period. 

 

This study provides a comprehensive view of the pattern of allocation 

and utilization of resources at a given cost in these hospitals for the period 

2006-15 under economic and scales efficiency analyses. This analysis also 
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compares the districts on the base of the performance of their DHQ hospitals. 

It also analyzes the variation in efficiencies of DHQ hospitals during the 

period under consideration particularly after decentralization 2010. In light of 

the findings of this study, the government will be able to utilize and allocate 

the resources at minimum cost in DHQ hospital. The findings are presenting as 

under. 

 

 

3.4.2.1 Summary Statistics of Efficiencies Scores 

 

An overview (summary statistics) of the efficient level of the health care 

resources in the 25 DHQ hospitals of Punjab is given in Table 3.7.  

 

The mean value of TE scores is 0.78 with the range from 0.39 to 1.00 in 

2006-10 and 0.86 (ranging from 0.56 to 1.00) in 2011-15. It means in the 

utilization of resources, the DHQ hospitals are performing well in both time 

spans. However, in the second time period hospitals are comparatively more 

efficient than first. The similar trend is found in case of AE. The mean value of 

AE is 0.71 ranging from 0.29 to 1.00 in 2006-10 and 0.79 with a range of 0.53 

to 100 in 2011-15.  

 

The mean value of EE scores is 0.69 in 2011-15 and 0.59 in 2006-10. 

The average EE scores in both time periods are below than threshold 

efficiency level i.e. 0.70. It indicates that DHQ hospitals of Punjab are failed to 

achieve the goal of cost-minimization. The median EE score is close to the 

mean score (0.65 in Table 3.7). It means the majority of the DHQ hospitals in 

Punjab have EE scores near to the average value. 
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Table 3.7:  

Summary Statistics of Efficiencies (2006-10–2011-15) 

Statistics 2006-10 2011-15 

Technical 

Efficiency 

Mean 0.78 0.86 

Median 0.82 0.88 

S.D 0.19 0.14 

Maximum 1 1 

Minimum 0.39 0.56 

Skewness -0.609 -0.68 

Range 0.61 0.44 

Allocative 

Efficiency 

Mean 0.71 0.79 

Median 0.72 0.76 

S.D 0.22 0.16 

Maximum 1 1 

Minimum 0.29 0.53 

Skewness -0.114 -0.092 

Range 0.71 0.47 

Economic 

Efficiency 

Mean 0.59 0.69 

Median 0.51 0.65 

S.D 0.29 0.21 

Maximum 1 1 

Minimum 0.24 0.42 

Skewness 0.317 0.361 

Range 0.760 0.590 

Source: Author’s Calculation 

 

 

3.4.2.2 Level of Economic Efficiency in the DHQ Hospitals of Punjab 

 

Primarily objective of administrators and policymakers of the health 

sector is to provide better health care services at a minimum cost. This is 

possible only when public hospitals are working efficiently. In the DHQ 

hospitals of Punjab, on average 86 percent (TE-0.86) of health care resources 

are utilized efficiently to treat the current level of indoor-outdoor patients 

during the last five years (2011-15). If the provincial, as well as, district 

governments exclude the remaining 14 percent resources, there will be no 

effect on the current level of patients’ treatment. While in 2006-10, the 

efficient utilization level is observed 78 percent (TE-0.78) and the remaining 
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12 percent wasted. It means after 2010, the performance of the DHQ hospitals 

of Punjab is improved in the sense of the utilization of resources. 

 

In the 25 hospitals, 7 hospitals of the districts Muzaffargarh, Jhang, 

Chaniot, Mundibahudin, Lodhran, Bhakar, and Mianwali are found efficient 

with TE score 1.00 (100 percent) constituting the best practice frontier and use 

as a reference for inefficient hospitals in 2011-15. In 2006-10, only 5 hospitals 

of districts Mundibahudin, Jhang, Lodhran, Mianwali, and Bhakar are found 

fully efficient.  

 

Optimal inputs-mix at given cost enables the public hospital to achieve 

its objective of cost minimization. In the DHQ hospitals of Punjab, 79 percent 

(AE-0.79) of health care resources are allocated efficiently while only 

21percent of resources are misallocated due to management or administrative 

issues in 2011-15. While in 2006-10, hospitals experienced 71 percent (0.71) 

efficient allocation of resources. It means on average, there is an almost 

optimal allocation of resources in the hospitals of Punjab. The six hospitals  

of Muzaffargarh, Jhang, Mundibahudin, Chakwal, Bhakar, and Kasur are 

found fully efficient (AE-1.00). These hospitals are able to achieve the level 

“MP = W”. Remaining 19 have 24 percent misallocation of the health care 

resources. These extra (24 percent) resources can be reallocated or mobilize in 

other sectors of the health system. 

 

Due to a lower level of technical and allocative inefficiency, only 31 

percent of health care resources are found as a cost-increasing factor in the 

hospitals of Punjab. While cost-minimizing inputs level is found 69 percent 

(EE-0.69) in 2011-15. Four hospitals of the districts Mundibahaudin, 

Muzaffargarh, Jhang, Bhakar, and Mundibahudin are using 100 percent cost 

minimizing inputs (health care resources) level while in remaining 19 DHQ 

hospitals there are 41 percent extra cost increasing inputs. In 2006-10, the level 

of the cost-minimizing inputs is found 59 percent (0.59) while the remaining 

41 percent are cost-increasing resources in the hospitals of Punjab as shown in 

Table 3.8. 

 

It can be summarized as that DHQ hospitals of Punjab are performing 

well in the utilization and allocation of resources. However, these hospitals are 

not working at cost efficient frontier and failed to achieve a cost containing 

objective. The current level of health care services of these hospitals can be 

provided with lower than current health care resources. 
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Table 3.8: 

Efficiencies Scores of DHQ Hospitals in Punjab 2006-10 & 2011-15 
 TE AE EE Change (011–06)  

DHQ 06-10 11-15 06-10 11-15 06-10 11-15  ∆TE  ∆AE  ∆EE 

Bahawalnagar 0.54 0.57 0.47 0.73 0.25 0.42 ↑0.04 ↑0.26 ↑0.17 

Layyah 0.67 0.71 0.76 0.73 0.51 0.52 ↑0.04 ↓-003 ↑0.01 

Muzzafergarh 0.75 1.00 0.83 1.00 0.62 1.00 ↑0.25 ↑0.17 ↑0.38 

Rajanpur 0.69 0.88 0.54 0.55 0.37 0.48 ↑0.18 ↑0.01 ↑0.11 

Jhang 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 

T. T. Singh* 0.82 0.94 0.73 0.76 0.60 0.71 ↑0.12 ↑0.02 ↑0.11 

Chaniot 0.92 1.00 0.86 0.65 0.79 0.65 ↑0.08 ↓-021 ↓-014 

Narowal 0.89 0.94 1.00 0.73 0.89 0.73 ↑0.05 ↓-027 ↓-027 

Hafizabad 0.90 0.76 0.34 0.54 0.31 0.41 ↓0.14 ↑0.20 ↑0.10 

Mundibahudin 1.00 1.00 1.00 1.00 1.00 1.00 ↑0.00 0.00 0.00 

Kasur 0.78 0.91 0.79 1.00 0.79 0.91 ↑0.13 ↑0.20 ↑0.20 

Okara 0.39 0.72 0.71 0.92 0.28 0.67 ↑0.33 ↑0.21 ↑0.39 

Okara (South) 0.42 0.88 0.60 0.74 0.25 0.65 ↑0.46 ↑0.14 ↑0.40 

Sheikhupura 0.54 0.76 0.45 0.77 0.24 0.58 ↑0.22 ↑0.32 ↑0.34 

N.Sahib* 0.89 0.78 0.29 0.53 0.25 0.41 ↓-011 ↑0.24 ↑0.16 

Khanewal 0.92 0.88 1.00 0.70 0.92 0.61 ↓-004 ↓-030 ↓-039 

Lodhran 1.00 1.00 0.46 0.57 0.46 0.57 0.00 ↑0.11 ↑0.11 

Pakpattan 0.91 0.99 0.72 0.83 0.65 0.82 ↑0.08 ↑0.11 ↑0.17 

Vehari 0.64 0.69 0.68 0.89 0.44 0.61 ↑0.05 ↑0.21 ↑0.17 

Attock 0.48 0.66 0.57 0.76 0.27 0.50 ↑0.18 ↑0.19 ↑0.23 

Chakwal 0.73 0.87 1.00 1.00 0.73 0.87 ↑0.14 0.00 0.00 

Jhelum 0.76 0.56 0.63 0.84 0.47 0.47 ↓-019 ↑0.21 0.00 

Bhakar 1.00 1.00 0.45 1.00 0.45 1.00 0.00 ↑0.55 ↑0.55 

Khushab 0.86 0.97 0.75 0.57 0.64 0.55 ↑0.11 ↓-018 ↓-009 

Mianwali 1.00 1.00 1.00 0.90 1.00 0.90 0.00 ↓-010 ↓-010 

Spearmen Rank correlation 

  2006-10 2011-15 

 Relation rs p-value rs p-value 

 TE & AE 0.36127 0.00124 <5% 0.45270 0.00308 <5% 

 TE & EE 0.51782 0.00017 <5% 0.51041 0.00005<5% 

 AE & EE 0.47824 0.000 <5% 0.48210 0.0002<5% 

Change After 2010 TE AE EE 

 Improved 16 64% 16 64% 16 64% 

 Fall 5 20% 6 24% 5 20% 

 No change 4 16% 3 12% 4 16% 

 Frequency 25   25   25   

 Wilcoxen Rank Test 

Efficiencies Z P 

TE -1.916 0.02743 <5% 

AE -2.5 0.00621<5% 

EE -2.7 0.00347<5% 

Source: Author’s Calculation 
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3.4.2.2.1 Distribution of Efficiencies Scores in the  

DHQ Hospitals of Punjab 

 

Now the questions arise that how many DHQ hospitals are fully and 

highly efficient. How many hospitals are in the range minimum efficient level? 

Moreover, how many hospitals are inefficient? All these types of information 

are provided in Table 3.9. It shows that in 2011-15, 12 hospitals of Punjab are 

full technically efficient, 4 hospitals are very technically efficient and 5 are 

technically efficient. While in 2006-10, 9 hospitals are found fully technically 

efficient, 4 hospitals are very efficient and 4 hospitals are efficient. 

 

The distribution of AE scores indicates, 8 out of 25 DHQ hospitals are 

found in the range of fully efficient, 3 are in the range of very efficient and 8 

in efficient range during the period 2011-15. While in 2006-10, 6 hospitals are 

fully efficient, 2 are very efficient and 6 are efficient. It is also observed that in 

2006-10 inefficient and very inefficient hospitals are higher than 2011-15, 

which also indicates the improvement in AE after 2010.  

 

As for economic efficiency is concerned, 7 hospitals are found fully 

efficient, 1 is found very efficient and 2 hospitals are found efficient during 

2011-15. While in 2006-10, 6 hospitals fall in the range of full efficient and 2 

are found efficient. It indicates that more than 50% of hospitals are 

economically inefficient before 2010, while after 2010, it improves and more 

than 50% of hospitals are able to become efficient. Table 3.9 provides a clear 

picture of the improvement in the performance of DHQ hospitals in Punjab 

after 2010. 

 

Table 3.9:  

Frequency Distribution of Efficiencies Scores 

Range 2006-10 2011-15 Efficiency Level 

  TE AE EE TE AE EE 
 

0.90-1.00 9 6 6 12 8 7 Fully Efficient 

0.80-0.89 4 2 - 4 3 1 Very Efficient 

0.70-0.79 4 6 2 5 8 2 Efficient 

0.60-0.69 3 3 4 2 1 5 Inefficient 

0.50-0.59 2 2 1 2 5 5 = 

0.40-0.49 2 4 4 - - 5 Very Inefficient 

0.30-0.39 1 1 2 - - - =  

0.20-0.29 - 1 6 - - - = 

0.10-0.19 - - - - - - =  

0.01-0.09 - - - - - - =  

Source: Author’s Calculation 
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3.4.2.2.2 Relationship between Efficiencies 

 

In order to find the main contributor (TE or AE) in the cost of the 

hospitals (EE), Spearman coefficients of rank correlation test is used. The 

significant relationship among all the efficiencies is found in Table 3.8. The 

AE and EE rankings are highly correlated. However, there is also a significant 

correlation between TE and AE, as well as, between TE and EE but the 

correlation is not as strong as much as the strong between AE and EE. It 

means, as compared to the efficient utilization of resources, the role of optimal 

allocation of resources is higher in reducing the cost of the hospitals in Punjab. 

In order to overcome the cost of DHQ hospitals, the allocation of resources 

must be improved in these hospitals. 

 

 

3.4.2.2.3 Variation in the Efficiencies after Fiscal Decentralization 2010 

 

On average the change in efficiencies after 2010 is found in Table 3.8. It 

is observed that there is 8 percent improvement in technical efficiency from 

78% (2006-10) to 86% (2011-15), 8 percent in allocative efficiency from 71% 

(2006-10) to 79% (2011-15), and 10 percent in economic efficiency from 50% 

(2006-10) to 59% (2011-15). It means after fiscal decentralization 2010, in the 

DHQ hospitals of Punjab efficient utilization and allocation of healthcare 

resources at minimum cost is increased. 

 

At the individual level, technical efficiency of 16 DHQ hospitals is 

improved. The higher improvement is found in the hospitals of Sheikhpura, 

Muzaffargarh, and Okara. While 5 hospitals loss their efficiency. The higher 

decline is found in the hospitals of Nankana Sahib, Hafizabad, and Jehlum. 

 

In case of allocative efficiency, there is an improvement in the AE of 16 

DHQ hospitals of Punjab. The higher improvement is found in the DHQ 

hospitals of the districts Bhakar, Sheikhupura and Bahawalnagar. While in 6 

hospitals, AE has reduced. The higher fall is observed in the hospitals of the 

districts Chaniot, Khanewal, and Narowall.  

 

The EE scores of 16 DHQ hospitals are improved and 5 loss their EE 

scores after 2010. The performance of DHQ hospitals of Bhakar, Okara, 

Sheikhupura, and Muzzafargarh is improved at the higher level while greater 

fall is observed in the performances of the hospitals of the districts Cheniot, 

Khanewal, and Narowal.  
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The average value does not provide entire variation. Therefore, 

Wilcoxon rank test is used to capture the entire variation in the efficiencies 

scores. The significant finding of the Wilcoxon rank test (Table 3.8) confirmed 

that after fiscal decentralization, the performance of the DHQ hospitals in 

Punjab is changed. 

 

 

3.4.2.3 Cost Minimizing Inputs Level in the DHQ of Punjab 

 

It is found in Table 3.10 that on average 22% (2006-10) to 14% (2011-

15) resources are wasted due to misuse in the DHQ hospitals of Punjab. In the 

hospital of Bahawalnagar, Attock, Vehari, and Jehlam district, underutilization 

of resources are higher as compared to other district hospitals. While in the 

case of allocation of resources 29% to 21% resources are misallocated in 2006-

10 to 2011-15 respectively. While the use of 41% (2006-10) and 31% (2011-

15) inputs are making the DHQ hospitals expensive for the government. 

Reducing these surplus resources will have no effect on the current services of 

these hospitals. Remaining less efficient DHQ hospitals have to improve the 

allocation of their resources and reduce input cost by reducing inputs, as well 

as, wastage of resources. The higher misallocation of resources is found in the 

hospitals of Rajanpur, Hafizabad, Nankana Sahib, Khushab, and Lodhara. In 

these hospitals, the marginal productivity of inputs is lower than their wages. 

The hospitals of Bahawalnagar, Rajanpur, Hafiz Abad, and Nankana Sahib, are 

found most costly than others. These hospitals have comparatively higher per 

patient cost. The inefficiencies of individual DHQ hospitals mentioned in 

Table 3.10, which will be helpful for policymakers and administrators of these 

hospitals for achieving the objective of cost minimization. 
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Table 3.10: 

Level of Input Reduction in DHQ Hospitals of Punjab 

DHQ  
Technical  

Inefficiency 

Allocative 

Inefficiency 

Economic 

Inefficiency 

  2006-10 2011-15 2006-10 2011-15 2006-10 2011-15 

Bahawalnagar 46 43 53 27 75 58 

Layyah 33 29 24 27 49 48 

Muzaffargarh 25 0 17 0 38 0 

Rajanpur 31 12 46 45 63 52 

Jhang 0 0 0 0 0 0 

T. T. Singh 18 6 27 24 40 29 

Chaniot 8 0 14 35 22 35 

Narowal 0 0 0 27 0 27 

Hafizabad 10 24 66 46 69 59 

Mundibahudin 0 0 0 0 0 0 

Kasur 0 0 21 1 21 1 

Okara 61 28 29 8 72 33 

Okara (South) 58 12 40 27 75 35 

Sheikhupura 46 24 55 23 76 42 

Nankana Sahib 12 22 71 47 75 59 

Khanewal 0 12 0 30 0 39 

Lodhran 0 0 54 43 54 43 

Pakpattan 9 1 28 18 35 18 

Vehari 36 31 32 11 56 39 

Attock 52 34 43 24 73 50 

Chakwal 0 0 0 0 0 0 

Jhelum 25 44 37 16 53 53 

Bhakar 0 0 55 0 55 0 

Khushab 14 4 26 43 36 45 

Mianwali 0 0 0 10 0 10 

Mean 22 14 30 21 41 31 

Source: Author’s Calculation 
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3.4.2.4 Scale Efficiency of the DHQ Hospitals of Punjab 

 

The inadequacy of production scale is one of the main reasons for 

wastage of resources. The mean value of SE score is observed 85 in 2006-10 

and with 7 percent reduction 0.82 in 2011-15. It means after 2010, the 

inadequacy of production scale in the hospitals of Punjab is increasing. The 

average scale efficiency score (0.82) of the period 2011-15 indicates that 18% 

of resources in the hospitals are wasted due to economies or diseconomies 

scale of production. Out of 25, 4 (16%) DHQ hospitals are working at the 

optimal scale of production while remaining 21 (84%) are away from optimal 

scale due to 66% inefficiency in their production scale. While in 2006-10, 

level of SE (0.89) is 7% higher as compared to 2011-15. There is only 11% 

wastage of resources due to inadequate production scale in the 25 DHQ 

hospitals. This inefficiency can be eliminated through mobilization of the 

resources from the hospitals with diseconomies of scale to the hospitals with 

economies of scale. 

 

Table 3.11 present that the vast majority of hospitals (80%) exhibited 

IRS, 12% exhibited DRS and 8% operated with CRS during the period 2006-

10. After 2010, the majority of hospitals (68%) exhibited IRS, 4% exhibited 

DRS and 28% operated with CRS during the period 2011-15. The number of 

efficient DHQ hospitals on a scale increases after 2010. More than 50% of 

DHQ hospitals are operating under economies of scale (IRS). The DHQ 

hospitals operated with DRS could improve their efficiency by reducing their 

activity scale (reducing inputs) while the efficiency of hospitals operated with 

IRS can be improved by increasing more outputs with more inputs in the 

hospitals. It can be observed that hospitals with CRS achieved, on average, a 

higher level of TE relative to the hospitals operated under DRS or IRS. 

Hospitals with DRS achieved a higher level of TE and lower SE relative to 

hospitals with IRS. Therefore, the hospitals operated under DRS could 

improve their efficiency by focusing on their scale size while hospitals under 

IRS on the better utilization of inputs. The scale inefficiency of the hospitals 

can be removed by mobilizing the resources from DRS hospitals to IRS 

hospitals. 
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Table 3.11: 

Scale Efficiency in the DHQ Hospitals of Punjab 

DHQ 2000-10 2010-15 

  SE RTS SE RTS 

Bahawalnagar 0.85 DRS 0.92 IRS 

Layyah 0.78 IRS 0.81 IRS 

Muzaffargarh 0.96 IRS 1 CRS 

Rajanpur 0.94 IRS 0.58 IRS 

Jhang 0.85 DRS 0.97 IRS 

T. T. Singh 0.92 IRS 0.72 IRS 

Chaniot 0.18 IRS 0.94 IRS 

Narowal 0.93 IRS 1 CRS 

Hafizabad 0.75 IRS 0.93 IRS 

Mundibahudin 1 CRS 0.79 IRS 

Kasur 1 CRS 1 CRS 

Okara 0.89 IRS 0.91 IRS 

Okara (South) 0.71 IRS 0.37 IRS 

Sheikhupura 0.83 DRS 0.95 IRS 

Nankana Sahib 0.54 IRS 0.46 IRS 

Khanewal 0.84 IRS 0.62 IRS 

Lodhran 0.85 IRS 0.77 DRS 

Pakpattan 0.6 IRS 0.62 IRS 

Vehari 0.88 IRS 0.92 IRS 

Attock 0.89 IRS 0.84 IRS 

Chakwal 0.91 IRS 1 CRS 

Jhelum 0.84 IRS 0.7 IRS 

Bhakar 0.86 IRS 1 CRS 

Khushab 0.75 IRS 0.66 IRS 

Mianwali 0.98 IRS 0.95 CRS 

AVERAGE 0.15 - 0.18 - 

IRS - 20 - 18 

CRS - 2 - 6 

DRS - 3 - 1 

Source: Author’s Calculation 

 

From the above discussion, it is concluded that the DHQ hospitals of 

Punjab are most technically efficient (0.86) than scale (0.82), AE (0.79) and 

EE (0.69) in 2011-15. The inefficiency of the hospitals can be eliminated by 

reducing inputs by (1- efficiency) level in these hospitals and this surplus of 

resources can be transferred to the other component of the health system. It is 

also observed that improvement in EE (10%) of the hospitals is higher than AE 

(8) and TE (8) while there is 3% reduction in SE of the hospitals after 2010. 
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Wilcoxon Rank Correlation test indicate the change in the efficiencies of the 

DHQ hospitals after the 18th amendment and the performance of more than 

50% of DHQ hospitals is increased after this policy. It can be summarized as 

that overall hospitals are economically inefficient and failed to achieve the cost 

curtailing objective. The economic performance of the hospitals of 

Mundibahaudin, Muzaffargrh, Jhang, Bhakar, Kasur, and Chakwal is 

comparatively best. These hospitals achieve the goal of cost minimization. The 

hospitals of Bahawalnagar, Rajanpur, Hafiz Abad, and Nankana Sahib, are 

found most costly than others. In these hospitals, per patient cost is 

comparatively higher. The majority of hospitals are working lower than their 

production capacity (IRS).  

 

 

3.4.3 Economic Efficiency of the Public Hospitals of Sindh 

 

Sindh is one of the four provinces of Pakistan, in the southeast of the 

country. It has Pakistan's second largest economy and province by population 

with the highest growth rate of 2.8% after Punjab. By area, it is the third 

largest province of Pakistan. It's 53% of the population residing in rural areas 

and 47% residing in urban areas. The rural population is scattered over large 

distances facing challenges of healthcare access. There are wide disparities 

within 23 districts of Sindh in terms of socio-economic and health indicators. 

There is also a chronic shortage of all categories of staff and specialists in all 

districts of Sindh. There is the poor functionality of public sector facilities 

from frontline to DHQ hospital level. Secondary care hospitals are badly used 

because of severe personal and drug scarcity and poor facilities and equipment 

maintenance. There are large Tertiary and Teaching hospitals, which are 

utilized beyond capacity due to an insufficient primary healthcare system 

(Meghani, 2014). Private hospitals are the main suppliers of primary, 

secondary, diagnostic, pharmacy and ambulance services, while the public 

sector dominates tertiary care for low-income groups. Sindh has 59 percent of 

the private hospital in Pakistan. The citizenry used the private sector primarily 

for primary services such as maternal and child care and for adult disease 

episodes. The teaching tertiary hospitals throughout urban centers of Sindh are 

widely used to deliver the major source of functional and subsidized care for 

patients. There is a severe shortage of technical staff and doctors, including 

gynaecologists and paediatricians in many various district and Tehsil 

headquarters hospitals.  

 

In Sindh, the usage of public health services is low, 22% as compared to 

other areas, 29%, of Pakistan. Almost 78% individual of Sindh uses private 

consultants and 71% elsewhere in the country. In Karachi, the capital of Sindh, 

the use of public health services is very low. This shows the distrust of people 
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on public healthcare services and a severe shortage of health care resources in 

Sindh. The rural areas have a poorly functioning health system due to the 

absence of services while in urban areas dependence on the tertiary hospitals 

that are utilizing the resources beyond their capacity. The higher level of 

utilization of public services is in less developed districts such as Tharparkar, 

Sanghar, and Khairpur as compare to developed districts, Karachi, Hyderabad, 

and Kashmore. 

 

Sindh government allocate Rs. 100.32 billion for health in 2017-18, an 

increase of 26 percent over 2016-17’s Rs. 79.88 billion. The share of the health 

sector in the development budget of Sindh has mainly remained around 7 to 9 

percent. The major chunk of the health development budget as 63 percent goes 

to the tertiary level of the health in place of primary or secondary levels. 

Secondary level services are facing financial constraint. The Financing 66% of 

total health expenditure in Sindh comes from households out of pocket 

expenditure with and is regressively distributed with poorer income quintiles 

spending a higher proportion of household income on health expenses (PSLM, 

2014-15). 

 

There is need such health system that enables the entire population to 

access their right to healthcare. Only the collective, transparent and integrated 

actions of these departments can transform this unhealthy province into a 

healthy Sindh. It is only possible when secondary health care services perform 

well. This service faces a severe shortage of resources human as well as 

capital. There is a need to assess the performance of public hospitals that are 

not providing quality services to the people of Sindh. The quality of the 

hospitals depends on the efficient allocation and utilization of resources in the 

hospitals at the lowest cost.  

 

This study will help the government of Sindh to know the entire 

condition of the DHQ hospitals. This study informs the government about the 

level of misallocated resources in DHQ hospitals. It also tells how much 

resources are needed or how much in surplus? Based on the finding of this 

study policy is shaped for improving the performance of the DHQ hospitals in 

Sindh. The findings of the study are given as under. 

 

 

3.4.3.1 Summary Statistics of Efficiencies Scores 

 

The summary statistics of TE of the DHQ hospitals of Sindh as shown 

in Table 3.12 indicates that in 2006-10 mean TE score is 0.81 with range 0.51 

to 1.00 while in 2011-15 it is found 0.88 with ranges from 0.63 to 1.00. For 

AE the mean value is observed 0.71 with a range of 0.42–1.00 during the 
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period 2006-10 and it is 0.78 in 2011-15 with 0.46-1.00 range. It is also 

observed that the average EE score is 0.58 of DHQ hospitals during 2006-10 

with ranges 0.35 to 1.00. After 2010, the 13% improvement is found in the EE 

(0.71) during the period 2011-15.  

 

Table 3.12: 

Summary Statistics of Efficiencies Scores (2006-10-2011-15) 

STATISTICS 2006-10 2011-15 

 

 

 

Technical 

Efficiency 

Mean 0.81 0.88 

Median 0.81 0.94 

S.D 0.16 0.14 

Maximum 1.00 1.00 

Minimum 0.51 0.63 

Skewness -0.341 -0.708 

Range 0.49 0.37 

 

 

 

Allocative 

Efficiency 

Mean 0.72 0.78 

Median 0.68 0.81 

S.D 0.22 0.20 

Maximum 1.00 1.00 

Minimum 0.42 0.46 

Skewness 0.046 -0.199 

Range 0.58 0.54 

 

 

 

Economic 

Efficiency 

 

 

 

 

Mean 0.58 0.71 

Median 0.53 0.66 

S.D 0.23 0.26 

Maximum 1.00 1.00 

Minimum 0.35 0.33 

Skewness 0.996 -0.250 

Range 0.650 0.670 

Source: Author’s Calculation 

 

 

3.4.3.2 Level of Economic Efficiency in the DHQ Hospitals of Sindh 

 

Efficient hospitals treated more patients at less time and less cost. It is 

only possible when health care resources are optimally utilized and allocated at 

a minimum cost.  

 

In the DHQ hospitals of Sindh, 88% (TE-0.88%) of health care 

resources are utilized efficiently during the period 2011-15. Among 11 DHQ 
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hospitals, the hospitals of the districts Ghotki, Umer Kot, Mirpurkhas, 

Shikarpur, and Thata are those which constitute the best practice frontier for 

others. These hospitals are providing more health care services without 

wastage. While in the remaining 6 hospitals, 24% of resources are wasted 

during 2011-15. The contraction of 24% of healthcare resources in these 

hospitals will have no effect on their services. During 2006-10, the situation of 

the DHQ hospitals of Sindh is also found encouraging but not as much as in 

2011-15. The level of utilization of the health care resource is observed at 81% 

(TE-0.81) in 2006-10. 

 

The status of allocation of healthcare resources in the DHQ hospitals of 

Sindh indicates that 78% (AE- 0.78) of health care resources are efficiently 

allocated during the period 2011-15. While, due to administrative or 

managerial problems 22% resources are misallocated, which can be reallocated 

or reduced from the hospitals. In the period of 2006-10, misallocation of 

resources is found 29% (AE-72). It means that there is a 6 percent change in 

allocation of resources after 2010. The hospitals of districts Tharparker, Umer 

Kot, Mirpurkhas, and Thata constitute the best frontier in 2011-15 with AE 

score one. While in 2006-10 there are only two hospitals of Tharpaker and 

Thata districts with AE score one. 

 

The economic efficiency scores (EE-0.71) indicates that at the 71% of 

their health care resources, the DHQ hospitals of Sindh could achieve the goal 

of cost minimization during 2011-15. It means the reduction of 29% of health 

care resources will have no effect on the current level of health care services. 

The DHQ hospitals of districts Umer Kot, Mirpurkhas, and Thata are found 

economical efficient (EE-1.00) during 2011-15. While in 2006-10, the 58% 

(0.58) health care resources are found cost minimizing inputs level and 42% 

are found cost increasing inputs of DHQ hospitals in Sindh. The hospitals of 

Tharparker and Thata are found at cost frontier in 2006-10. After 2010, the 

hospitals became more economical as compared to the previous period. The 

individual performance of the hospitals is presented in Table 3.13. 

 

It is concluded that DHQ hospitals are economically efficient after 2010 

but not before it. 
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Table 3.13: 

Efficiencies Scores of DHQ Hospitals in Sindh 2006-10 and 2011-15 

  TE AE EE Change in Efficiencies  

DHQ 06-10 11-15 06-10 11-15 06-10 11-15 ∆TE ∆AE ∆EE 

Ghotki 0.76 1.00 0.94 0.66 0.71 0.66 ↑0.24 ↓-0.28 ↓-005 

Tharparker 1.00 0.91 1.00 1.00 1.00 0.91 ↓-009 0.00 ↓-009 

Umer Kot 0.81 1.00 0.65 1.00 0.53 1.00 ↑0.19 ↑0.35 ↑0.47 

Dadu 0.73 0.63 0.51 0.53 0.37 0.34 ↓-0.10 ↑0.03 ↓-003 

N. Feroz 0.92 0.71 0.42 0.46 0.38 0.33 ↓-0.21 ↑0.05 ↓-006 

Badin 0.69 0.94 0.83 0.86 0.57 0.81 ↑0.25 ↑0.03 ↑0.24 

Sanghar 0.51 0.82 0.68 0.81 0.35 0.66 ↑0.31 ↑0.13 ↑0.31 

Shikarpur 0.88 1.00 0.55 0.64 0.48 0.64 ↑0.12 ↑0.09 ↑0.16 

Thata 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 

Jacobabad 0.64 0.72 0.83 0.66 0.53 0.47 ↑0.08 ↓-017 ↓-006 

Mirpurkhas 1.00 1.00 0.46 1.00 0.46 1.00 0.00 ↑0.54 ↑0.54 

Mean 0.80 0.88 0.71 0.78 0.58 0.71       

Spearman Rank Correlation 

 
2006-10 2011-15 

Relation rs p-value rs p-value 

TE & AE 0.3712 0.2117 > 0.05 0.51631 0.17031>0.05 

TE & EE 0.5145 0.00091< 0.05 0.37103 0.00540<0.05 

AE & EE 0.76041 0.00005 <0.05 0.72403 0.00109<0.05 

Change in Efficiencies After 2010 

Change TE AE EE 

Improved 7 64% 7 64% 5 45% 

Fall 3 27% 2 18% 5 45% 

No change 1 9% 2 18% 1 10% 

Frequency 11   11   11   

 Wilcoxon Signed Rank Test  

Efficiencies Time Period Z p-value 

TE 2006-10-2011-15 -1.9303 (0.00173<0.05) 

AE 2006-10-2011-15 -0.3016 (0.073120>0.05) 

EE 2006-10-2011-15 -2.4711 (0.00125<0.05) 

Source: Author’s Calculation 
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3.4.3.2.1 Distribution of Efficiencies Scores in the  

DHQ Hospitals of Sindh 

 

The distribution of TE scores (Table 3.14) indicates that 4 DHQ 

hospitals are fully efficient, 2 are very efficient, and 2 are in the range of 

efficient during the period 2006-10. While in 2011-15, 7 hospitals are 

considered fully efficient technically and 3 falls in the level of efficient. 

Similarly, in the case of allocative efficiency 3 hospitals are found in the range 

of fully efficient and 2 are in the range of efficient in 2006-10. While in 2011-

15, 4 hospitals are in the range of full efficient and 2 are in the range of 

efficient. In the case of economic efficiency, 2 hospitals are fully efficient and 

1 is in the range of efficient in 2006-10. In 2011-15, 4 hospitals are fully 

efficient economically and 1 hospital is in the range of efficient. Individual 

performance of the DHQ hospitals is also looking good. 

 

Table 3.14: 

Frequency Distribution of Efficiencies Scores 

  2006-10 2011-15 Efficiency Level 

  TE AE EE TE AE EE 
 

0.90-1.00 4 3 2 7 4 4 Fully Efficient 

0.80-0.89 2 2 - 1 2 1 Very Efficient 

0.70-0.79 2 - 1 2 - - Efficient 

0.60-0.69 2 2 - 1 3 3 Inefficient 

0.50-0.59 1 2 3 - 1 - = 

0.40-0.49 - 2 2 - 1 1 Very Inefficient 

0.30-0.39 - - 3 - - 2 =  

0.20-0.29 - - - - - -  = 

0.10-0.19 - - - - - - =  

0.01-0.09 - - - - - - =  

Source: Author’s Calculation 

 

 

3.4.3.2.2 Relationship between Efficiencies 

 

The result of the Spearman Rank Correlation test presented in Table 

3.13 indicates that there is a significant correlation between AE, EE, TE, and 

EE in both periods. However, an insignificant correlation is found between TE 

and AE in both periods. The relation between AE and EE is found stronger 

than TE and EE. If the government wants to minimize their healthcare cost in 

its DHQ hospitals at a given output level it should focus more on the 

appropriate allocation of resources as compared to their utilization. 
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3.4.3.2.3 Variation in the Efficiencies Scores after  

Fiscal Decentralization 2010 

 

Based on the average efficiencies and their frequency distribution, it is 

concluded that the efficiencies scores of the DHQ hospitals of Sindh are 

improved after 2010. However, the average value of efficiencies score cannot 

provide information about the entire variation in the scores after 2010. 

Therefore, Wilcoxon Rank test is used to confirm the variation in the 

performance of the hospitals after 2010. It is observed in Table 3.13 that after 

2010, TE scores of 7 (64%) DHQ hospitals increased while TE scores of 3 

(27%) DHQ hospitals are fall. It indicates that the TE of more than 60 % of 

DHQ hospitals is improved after 2010. The improvement in the DHQ of 

Shanghar, Noshero Feroz, and Badin is found greater than other districts of 

Sindh while TE of DHQ hospitals of Dadu, Jacobabad, and Mirpurkhas is fall 

after 2010. This variation in TE scores after 2010 is also confirmed by 

significant (5%) result of Wilcoxon Rank test.  

 

While in AE scores 7 percent improvement is found after 2010. At the 

individual level, there is an improvement in the AE efficiency of 7 (64%) 

DHQ hospital while AE of 2 (18%) hospitals is fall after 2010 period. The 

improvement in AE is found higher in the hospitals of the district Umer Kot 

and Ghotki as compared to other districts hospitals. Similarly, there is a fall in 

the AE of hospitals of the districts Thatta and Badin after 2010. The change in 

AE of DHQ hospitals after 2010 is also tested by using Wilcoxon Rank Test 

but the result is found insignificant. It means after 2010, AE does not change. 

 

It is observed that the cost of DHQ hospitals in Sindh is reduced by 10% 

after 2010. The economic efficiency of 5 (45%) DHQ hospitals is improved 

while 5 (45%) hospitals loss after 2010. The increase in the EE of DHQ 

hospitals of Sanghar, Umerkot, and Ghotki is found higher than other 

hospitals. There is a fall in the EE of DHQ hospitals of Thatta, Dadu, 

Mirpurkhas, Jacobabad, and Badin after 2010. The variation in EE of DHQ 

hospitals of Sindh after 2010 is also confirmed by significant (5%) finding of 

Wilcoxon rank correlation test. 

 

From the above discussion, it is concluded that the optimal allocation of 

resources is the main problem in the DHQ hospital of Sindh. It is also 

observed that the after fiscal decentralization under 18th constitutional 

amendment 2010 no change is found in the AE of DHQ hospitals in Sindh. 

While the hospital of district Tharprker and Dadu are used as a reference for 

other hospitals.  
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3.4.3.3 Cost Minimizing Inputs Level of the DHQ Hospitals in Sindh 

 

Table 3.15 provides comprehensive information about the number of 

surplus inputs, which can be saved without decreasing the current healthcare 

services of the DHQ hospitals in Sindh. It is observed that on average 12% 

resource in 2011-15 and 19% in 2006-10 are wasted in the DHQ hospitals of 

Sindh. The DHQ hospital of Nosheroferoz performed well with just 6% 

technical inefficiency as compare to other hospitals while a higher level of 

wastage of resources is found in the hospitals of Jacobabad, Mirpurkhas, and 

Thatta. The 28% to 22% resources are misallocated during the period 2006-10 

to 2011-15 respectively, while 42% (2006-10) and 29% (2011-15) inputs are 

found cost increasing inputs level in the 11 DHQ hospitals. Remaining less 

efficient DHQ hospitals have to improve the allocation of their resources and 

reduce input cost by reducing inputs as well as wastage of resources. 

 

Table 3.15: 

Level of Input Reduction in DHQ Hospitals of Sindh, 2006-10 & 2011-15 

  
Technical 

 Inefficiency 

Allocative 

Inefficiency 

Economic 

 Inefficiency 

DHQ Wastage% Misallocation% Costly% 

  2006-10 2011-15 2006-10 2011-15 2006-10 2011-15 

Ghotki 0.24 0.00 0.06 0.34 0.29 0.34 

Tharparker 0.00 0.09 0.00 0.00 0.00 0.09 

Umer Kot 0.19 0.00 0.35 0.00 0.47 0.00 

Dadu 0.27 0.37 0.49 0.47 0.63 0.66 

N. Feroz 0.08 0.29 0.58 0.54 0.62 0.67 

Badin 0.31 0.06 0.17 0.14 0.43 0.19 

Sanghar 0.49 0.18 0.32 0.19 0.65 0.34 

Shikarpur 0.12 0.00 0.45 0.36 0.52 0.36 

Thata 0.00 0.00 0.00 0.00 0.00 0.00 

Jacobabad 0.36 0.28 0.17 0.34 0.47 0.53 

Mirpurkhas 0.00 0.00 0.54 0.00 0.54 0.00 

Mean 0.19 0.12 0.28 0.22 0.42 0.29 

Source: Author’s Calculation 

 

 

3.4.3.4 Scale Efficiency in the DHQ Hospitals of Sindh 

 

The production scale of the DHQ hospitals of Sindh is determined by 

the calculation of scale efficiency. The average SE scores 0.77 shows that 23% 

of resources are wasted in the DHQ hospitals of Sindh due to economies or 

diseconomies scale of production during the period 2011-15. While in 2006-
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10, the level of wastage due to the inadequacy of production scale is observed 

32% (SE-0.68). It is also found that no hospitals are working at optimal scale, 

however, the DHQ hospitals of district Badin, Ghotki, Dadu, and Shangher are 

working very near to the optimal scale. 

 

It is observed in Table 3.16 that 82% of the DHQ hospitals in Sindh are 

operated under IRS and 18% under CRS during the period 2006-10. After 

2010, 73% of the hospitals exhibited IRS and 27% operated under DRS during 

the period 2011-15. It means that more than 70% of DHQ hospitals are 

operating under their production capacity due to a shortage of inputs resources. 

The DHQ hospitals operated with DRS could improve their efficiency by 

reducing their reducing inputs while the efficiency of hospitals operated with 

IRS can be improved by increasing more output in the hospitals by increasing 

more inputs.  

 

Table 3.16: 

Scale Efficiency in the DHQ Hospitals of Sindh 

  SCALE EFFICIENCY SCALE EFFICIENCY 

  SE RTS SE RTS 

DHQ 2006-10 2011-15 

Badin 0.66 IRS 0.97 IRS 

Dadu 0.67 IRS 0.98 DRS 

Ghotki 0.68 IRS 0.96 DRS 

Jacobabad 0.63 IRS 0.79 IRS 

Mirpurkhas 0.58 IRS 0.89 IRS 

N. Feroz 0.71 IRS 0.74 IRS 

Sanghar 0.58 IRS 0.86 IRS 

Shikarpur 0.67 IRS 0.52 IRS 

Tharparker 0.72 IRS 0.78 IRS 

Thata 0.92 DRS 0.55 IRS 

Umer Kot 0.65 DRS 0.45 DRS 

Average 0.68 -  0.77 -  

IRS - 82% - 73% 

CRS  - -  - - 

DRS - 18% - 27% 

Source: Author’s Calculation 

  

From the above findings, it is concluded that in the DHQ hospitals of 

Sindh the wastage of healthcare resources are found 20% in 2006-10. While 

after 2010 by reducing 8% the wastage of resources is found 12% during the 

period 2011-15. Due to the inadequacy of the production scale of DHQ 

hospitals in Sindh, 32% (2006-10) to 23% (2011-15) resources are wasted 
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during the period under consideration and more than 70% hospitals are found 

working under the IRS. The misallocation of resources is considered the major 

problem in the DHQ hospitals of Sindh. It is observed that in the DHQ 

hospitals 29% (2006-10) to 22% (2011-15) resources are misallocated during 

the study period. While 42% (2006-10) to 29% (2011-15) of healthcare 

resources in the DHQ hospitals of Sindh are found as cost increasing inputs 

level. 

 

The reason behind the higher level of technical efficiency score is that 

the available health care resources are fully consumed on the maximum 

number of patients in the DHQ hospitals of Sindh. It indicates that the 

available resources are scarce in the hospitals. It also confirms by type of scale 

inefficiency in which more than 70% of hospitals are found working in their 

working capacity (IRS). The healthcare service in the hospitals can further be 

increased by increasing their healthcare resources and the efficiency of those 

hospitals that are working over their working capacity can be improved by 

reducing their inputs. The DHQ hospitals of districts Umer Kot, Tharparker, 

and Ghotiki are found most economical (EE-1.00) while the DHQ of 

Jacobabad and Mirpurkhas are most costly. 

 

Misallocation is found as a major source of increased cost in the DHQ 

hospitals of Sindh. Because there are not only the limitation of resources but 

also the ghost employ along with political interference in the appointment of 

the government employee or transfers are considered the major problem of the 

misallocation of the resources in the DHQ hospitals of Sindh. It is also 

observed that after fiscal decentralization the performance of the DHQ 

hospitals of Sindh is improved in the sense of utilization of the resources at 

minimum cost but not in the case of allocation of the resources. It means the 

allocation of resources in the DHQ hospitals of Sindh is found a major 

problem. Therefore, the government of Sindh should make an effort to 

improve the optimal allocation of resources at minimum cost in the DHQ 

hospitals of Sindh. 

 

 

3.4.4 Economic Efficiency of the Public Hospitals of  

Khyber-Pakhtunkhwa 

 

In the province of KP, the quality of health care services is poor. It is 

due to a higher level of wastage of both public as well as private healthcare 

resources (Naz, et al., 2012). There is a lack of capacity to respond to 

emergencies, epidemics, and disasters appropriately. Secondary healthcare 

delivery faces a shortage of specialists, nurses, and paramedics. Most of the 

specialist and the technicians are primarily absorbed in the tertiary care 
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hospitals with the exception of the health technologists who are typically 

employed in BHUs and RHCs. The major portion of the health budget is 

consumed by tertiary care rather than primary and secondary care, although 

this could have the greatest impact on reducing the burden of illness. There is a 

lack of accountability in the use of funds for the provision of services and no 

internal audit function within the health system of KP. Therefore, the 

inefficiency of healthcare resources is a common problem in the health system 

of KP. 

 

In order to ensure efficient health service delivery and accountability in 

all the hospitals of the province, an empirical study is necessary which can 

provide a roadmap to improve the quality and efficiency of health service 

delivery in KP. In this context, the finding of the study has guided the districts 

as well as the provincial health department of KP to improve the quality of the 

DHQ hospitals. This study not only highlights the inefficiency level in the 

DHQ hospitals but also indicate the level of cost minimizing inputs. The 

findings are given as under. 

 

 

3.4.4.1 Summary Statistics of Efficiencies Scores 

 

In Table 3.17 mean value of TE score along with range is found 0.81 

(0.50 to 1.00) in 2006-10 and 0.81 (0.46 to 1.00) in 2011-15. The mean AE 

score is found 0.65 (0.43 to 0.61) in 2006-10 and 0.71 (0.43 to 83) in 2011-15. 

In the case of EE, the mean value of EE scores is found 0.58 in 2011-15 and 

median EE score is close to the mean score (0.52 in Table 4.14). The average 

values of efficiency scores indicate that on average DHQ hospitals of KP are 

performing well in the second time period. While in the first time period 

hospitals are efficient technically but not allocativelly. For EE, hospitals are 

inefficient in both time periods. 
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Table 3.17: 

Summary Statistics of Efficiencies Scores (2006-10-2011-15) 

STATISTICS 2006-10 2011-15 

  

  

Technical  

Efficiency 

  

  

Mean 0.81 0.81 

Median 0.85 0.83 

S.D 0.17 0.18 

Maximum 1.00 1.00 

Minimum 0.50 0.46 

Skewness -0.548 -0.416 

Range 0.5 0.54 

  

  

Allocative  

Efficiency 

  

  

Mean 0.65 0.71 

Median 0.57 0.65 

S.D 0.21 0.19 

Maximum 1.00 1.00 

Minimum 0.43 0.43 

Skewness 0.738 0.411 

Range 0.57 0.57 

  

  

Economic  

Efficiency 

  

  

Mean 0.54 0.58 

Median 0.45 0.52 

S.D 0.25 0.24 

Maximum 1.00 1.00 

Minimum 0.22 0.29 

Skewness 0.863 0.606 

Range 0.780 0.710 

Source: Author’s Calculation 

 

 

3.4.4.2 Level of Economics Efficiency in DHQ Hospitals of KP 

 

From Table 3.18, it is observed that in 2011-15, 81% (TE - 0.81) of the 

health care resources are used efficiently in the DHQ hospitals of KP. It 

indicates that overall DHQ hospitals are efficient because only 19% of 

resources are wasted in these hospitals during the production of healthcare 

services. At given flow of patients (indoor & outdoor) in the DHQ hospitals, 

81% of current resources are found enough and if KP government reduce the 

19% inputs of these hospitals, there will be no effect on their output level. The 

hospitals of the districts Bannu, Lakki Marwat, Mansehra, Peshawar, and 

Swabi are fully efficient (TE-100) and use as a reference for other hospitals. 

Similarly, the hospitals of the districts Shangla, Upper Dir, Buner, Battagram, 

and Hangu are using more than 90% of resources efficiently. The most 

inefficient hospitals are of the districts Haripur and D.1. Khan in 2011-15. 

Before 2010, the efficient utilization level of resource in DHQ hospitals is also 
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81% (TE-0.81). In this period the hospitals of district Battagram, Buner, 

Hangu, Lakki Marwat, and Swabi are found most efficient with 1.00 TE score. 

The hospitals of district Upper Dir, Bannu, Peshawar, and Tor Ghar are used 

more than 90 percent of their resources efficiently. The wastage of resources is 

higher in the hospitals of districts Lower Dir, Mardan, and D.1. Khan. 

 

The level of efficient allocation (AE- 0.71) of the resources shows that 

29% of resources are misallocated in the DHQ hospitals of KP during 2011-

15. This misallocation can be eliminated by reducing and reallocating 29% of 

their resources. The hospitals of Bannu, Hangu, Peshawar, and Swabi are 

working at the efficient frontier. While in 2006-10, 65% (AE-0.65) resources 

are allocated efficiently and remaining 35% misallocated in the hospitals of 

KP. The hospitals of the district Buner, Peshawar, and Swabi are found 

efficient with score 1.00 and while hospitals of Abbottabad, Bannu, Lakki 

Marwat, Karak, and Mardan have comparatively less AE score. 

 

Wastage and misallocation of resources increase the cost of the DHQ 

hospitals in KP. In the result, EE (0.58) indicates that 42% of healthcare 

resources in the hospitals are cost-increasing inputs and hospitals fail to 

achieve economic efficiency during 2011-15. Only three hospitals of Bannu, 

Peshawar, and Swabi are able to utilize and allocate the resources at minimum 

cost. While the hospitals of Chitral, Karak, Malakand, Charsadda, Haripur, 

Kohat, D.1. Khan, Lower Dir, and Maradan are found most costly as compare 

to others. In 2006-10, 46% (EE-0.54) resources are found as cost increasing 

inputs and the hospitals of Bunir and Sawabi are found most economical. The 

most costly hospitals are of district Peshawar, Lower Dir, and Mardan. 

 

Based on the result, it is concluded that the on average DHQ hospitals of 

KP are failed to achieve the cost-containing objective.  
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Table 3.18: 

Efficiencies Scores of DHQ Hospitals in KP 2006-10 and 2011-15 
  TE AE EE Change in Efficiencies 

DHQ 06-10 11-15 06-10 11-15 06-10 11-15 ∆TE ∆AE ∆EE 

Abbottabad 0.79 0.81 0.49 0.65 0.38 0.53 ↑0.02 ↑0.17 ↑0.15 

Bannu 0.92 1.00 0.46 1.00 0.42 1.00 ↑0.08 ↑0.55 ↑0.58 

Battagram 1.00 0.93 0.94 0.60 0.94 0.56 ↓-0.07 ↓-0.34 ↓-0.38 

Buner 1.00 0.95 1.00 0.91 1.00 0.86 ↓-0.05 ↓-0.09 ↓-0.14 

Charsadda 0.85 0.63 0.57 0.60 0.48 0.37 ↓-0.22 ↑0.03 ↓-0.11 

Chitral 0.79 0.69 0.53 0.65 0.41 0.45 ↓-0.10 ↑0.13 ↑0.04 

D.1. Khan 0.50 0.46 0.62 0.74 0.31 0.34 ↓-0.03 ↑0.12 ↑0.04 

Hangu 1.00 0.91 0.97 1.00 0.97 0.91 ↓-0.09 ↑0.03 ↓-0.06 

Haripur 0.60 0.49 0.66 0.76 0.39 0.37 ↓-0.11 ↑0.10 ↓-0.02 

Karak 0.84 0.68 0.43 0.57 0.37 0.39 ↓-0.16 ↑0.14 ↑0.02 

Kohat 0.69 0.66 0.51 0.52 0.35 0.35 ↓-0.03 ↑0.02 0.00 

Lakki Marwat 1.00 1.00 0.45 0.50 0.45 0.50 0.00 ↑0.05 ↑0.05 

Lower Dir 0.54 0.65 0.51 0.51 0.27 0.33 ↑0.11 0.00 ↑0.06 

Malakand 0.68 0.72 0.53 0.55 0.36 0.39 ↑0.04 ↑0.02 ↑0.04 

Mansehra 0.77 1.00 0.65 0.74 0.50 0.74 ↑0.23 ↑0.10 ↑0.24 

Mardan 0.52 0.68 0.43 0.43 0.22 0.29 ↑0.16 0.00 ↑0.07 

Nowshera 0.74 0.72 0.78 0.86 0.57 0.62 ↓-0.02 ↑0.08 ↑0.05 

Peshawar 0.91 1.00 1.00 1.00 0.91 1.00 ↑0.09 0.00 ↑0.09 

Shangla 0.87 0.99 0.57 0.62 0.49 0.61 ↑0.12 ↑0.05 ↑0.12 

Swabi 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 

Tor Ghar 0.91 0.89 0.74 0.81 0.67 0.72 ↓-0.02 ↑0.07 ↑0.05 

Upper Dir 0.93 0.96 0.50 0.53 0.46 0.51 ↑0.03 ↑0.03 ↑0.05 

 Mean 0.81 0.81 0.65 0.71 0.54 0.58       

 Spearman Rank Correlation  

   2006-10 2011-15  

Relation rs p-value rs p-value  

TE & AE 0.0341 0.4713 >5% 0.38227 0.54361>5% 

TE & EE 0.47122 1E-0.5 <5% 0.81865 0.000 <5% 

AE & EE 0.35617 0.002716 <5% 0.53186 0.00071 <5% 

 Change in Efficiencies after 2010  

Change   TE AE EE     

Improved   9 41% 16 73% 15 68%     

Fall   11 50% 2  9% 5 23%     

No change   2 9% 4 18% 2 9%     

Frequency   22   22   22       

Wilcoxon Signed Rank Test 

Efficiencies Time Period Z P 

TE 2006-10-2011-15 -2.3651 0.2750 >5% 

AE 2006-10-2011-15 -5.0319 0.00<5% 

EE 2006-10-2011-15 -1.914 0.00271<5% 

Source: Author’s Calculation 



71 

3.4.4.2.1 Distribution of Efficiencies in the DHQ Hospitals of KP 

 

The distribution of TE scores (Table 3.19) indicates that in 2011-15, 10 

hospitals are in the range of fully efficient technically, 2 are very efficient and 

2 in the range of effects. In 2006-10, 9 hospitals are considered fully efficient 

and 7 falls in the level of efficient. More than 50% of DHQ of KP is in the 

range of efficiency. In the case of allocative, in both time periods, 5 hospitals 

are fully efficient. In the range of efficient, there are 2 hospitals in the first 

period and 5 in second. More than 60 percent of hospitals are in the range of 

allocative inefficiency. Similarly, in case of economic efficiency, almost 85 

percent of the DHQ hospitals fall in the range of inefficiency in both periods. 4 

hospitals are in the range of full efficient and 3 are in the range of effects in 

2011-15. While 5 hospitals are fully efficient economically in the period 2006-

10. The individual performance of the DHQ hospitals is found adverse. 

 

Table 3.19: 

 Frequency Distribution of Efficiencies Scores 

 
2006-10 2011-15 EFFICIENCY LEVEL 

Range TE AE EE TE AE EE 
 

0.90-1.00 9 5 5 10 5 4 Fully Efficient 

0.80-0.89 3 0 - 2 2 1 Very Efficient 

0.70-0.79 4 2 - 2 3 2 Efficient 

0.60-0.69 3 3 1 6 5 2 Inefficient 

0.50-0.59 3 7 2 - 6 4 = 

0.40-0.49 - 5 6 2 1 1 Very Inefficient 

0.30-0.39 - - 6 - - 7 = 

0.20-0.29 - - 2 - - 1 = 

0.10-0.19 - - - - - - = 

0.01-0.09 - - - - - - = 

 Source: Author’s Calculation 

 

 

3.4.4.2.2 Relationship between Efficiencies 

 

The result of Spearmen Rank test presented in Table 3.17 indicates that 

there is a significant correlation between AE, EE, TE, and EE in both periods. 

However, an insignificant correlation is found between TE and AE in both 

periods. The relation between AE and EE is found stronger than TE and EE. If 

the government wants to minimize their healthcare cost of DHQ hospitals at a 

given output level it should focus more on the appropriate allocation of 

resources as compared to their utilization. 



72 

 

3.4.4.2.3 Variation in the Efficiencies Scores after  

Fiscal Decentralization 2010 

 

The effect of fiscal devolution policy remains inconclusive in the 

province of KP as shown in Table 3.17. It points out that the average technical 

efficiency of 22 DHQ hospitals of KP has remained the same after 2010. 

However, at individual level 9 (41%) hospitals of districts Tor Garh and 

Mardan have increased in TE while 11 (50%) hospitals loss their TE. It 

indicates that the performance of more than 50% of DHQ hospitals is fall after 

2010. The higher increase is found in the TE of Mansehra, Mardan, Shangla, 

and Lower Dir. While a higher level of fall in TE is found in the hospitals of 

Haripur, Karak, and Charsadda. The hospitals of KP have also experienced a 6 

percent increase in the allocative efficiency after 2010. An individual level, 

there is an improvement in the AE of 16 (73%) hospital while AE of 2 (9%) 

hospitals of Bunir and Battagrame is fall. The improvement is found higher in 

the efficient allocation of resources in the hospitals of Bannu, Abbottabad, 

Karak, Chitral, and D.1. Khan. The improvement in economic efficiency is 

also found in the 15 (68%) DHQ hospitals while 5 (23%) hospitals of Haripur, 

Hangu, Charsadda, Buner, and Battagram are experienced a decline in their 

EE after 2010. This variation in the efficiencies scores after 2010 is also 

confirmed with the significant results of the non-parametric Wilcoxon rank 

test. 

 

 

3.4.4.3  Cost Minimizing Inputs Level of the DHQ Hospitals in KP 

 

Table 3.19 determines the level of health care inputs at which the cost of 

the DHQ hospitals of KP can be minimized. On average 19% of resources are 

misuses or wastages in the hospitals of KP during a couple of the period. The 

hospitals of Upper Dir, Peshawar, Tor Ghar, and Bunir are performing well in 

2006-10 and Shangla, Upper Dir, Buner, and Battagram are performing well 

with less inefficiency in the utilization of resources in 2011-15. For allocation 

of resources, 35% and 29% resources are misallocated in 2006-10 to 2011-15 

respectively and the use of 46% (2006-10) and 42% (2011-15) inputs making 

the DHQ hospitals expensive for the government. The hospitals of Hangu and 

Battagram are performing well allocativelly and economically. Reducing these 

surplus resources given in Table 3.20 will have no effect on the current 

services of these hospitals. Remaining less efficient DHQ hospitals have to 

improve the allocation of their resources and reduce input cost by reducing 

inputs as well as wastage of resources. The inefficiencies of individual DHQ 

hospitals mentioned in Table 3-20, which will be helpful for policymakers and 

administrators of these hospitals in making them efficient. 
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Table 3.20: 

Level of Input Reduction in DHQ Hospitals of KP 

DHQ 
Technical 

Inefficiency 

Allocative 

Inefficiency 

Economic 

Inefficiency 

 %Wastage %Misallocation %Costly 

 2006-10 2011-15 2006-10 2011-15 2006-10 2011-15 

Abbottabad 21 19 51 35 62 47 

Bannu 8 0 54 0 58 0 

Battagram 0 7 6 40 6 44 

Buner 0 5 0 9 0 14 

Charsadda 15 37 43 40 52 63 

Chitral 21 31 47 35 59 55 

D.1. Khan 50 54 38 26 69 66 

Hangu 0 9 3 0 3 9 

Haripur 40 51 34 24 61 63 

Karak 16 32 57 43 63 61 

Kohat 31 34 49 48 65 65 

Lakki Marwat 0 0 55 50 55 50 

Lower Dir 46 35 49 49 73 67 

Malakand 32 28 47 45 64 61 

Mansehra 23 0 35 26 50 26 

Mardan 48 32 57 57 78 71 

Nowshera 26 28 22 14 43 38 

Peshawar 9 0 0 0 9 0 

Shangla 13 1 43 38 51 39 

Swabi 0 0 0 0 0 0 

Tor Ghar 9 11 26 19 33 28 

Upper Dir 7 4 50 47 54 49 

AVG 19 19 35 29 46 42 

Source: Author’s Calculation 

 

 

3.4.4.4 Scale Efficiency in the DHQ Hospitals of KP 

 

One inadequate TE score might depend upon an operational scale that is 

inappropriate which is highlighted through SE. The SE score 0.14 indicates the 

higher level (86%) of wastage due to economies or diseconomies scale of 

production in the hospitals during 2011-15. While in 2006-10, SE scores 0.25 

indicates the 75% wastage of resources due to the inappropriate size of the 

hospitals. 
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The scales of production of the DHQ hospitals of KP are mentioned in 

Table 3.21. This table shows that all the hospitals (100%) of KP exhibited the 

IRS during the period under consideration. It means all hospitals are working 

under their working capacity, which indicates the shortage of resources 

according to their demand. The DHQ hospitals could improve their efficiency 

by increasing their activity scale (increasing inputs) in the hospitals. 

 

Table 3.21: 

Scale Efficiency in the DHQ Hospitals of KP 

  SCALE EFFICIENCY 

DHQ 2006-10 2011-15 

  SE RTS SE RTS 

Abbottabad 0.12 IRS 0.16 IRS 

Bannu 0.41 IRS 0.38 IRS 

Battagram 0.65 IRS 0.08 IRS 

Buner 0.7 IRS 0.26 IRS 

Charsadda 0.43 IRS 0.06 IRS 

Chitral 0.27 IRS 0.13 IRS 

D. I. Khan 0.17 IRS 0.12 IRS 

Hangu 0.26 IRS 0.1 IRS 

Haripur 0.12 IRS 0.11 IRS 

Karak 0.11 IRS 0.15 IRS 

Kohat 0.1 IRS 0.08 IRS 

Lakki Marwat 0.1 IRS 0.08 IRS 

Lower Dir 0.09 IRS 0.06 IRS 

Abbottabad 0.19 IRS 0.08 IRS 

Mansehra 0.25 IRS 0.18 IRS 

Mardan 0.14 IRS 0.1 IRS 

Nowshera 0.27 IRS 0.08 IRS 

Peshawar 0.3 IRS 0.3 IRS 

Shangla 0.22 IRS 0.14 IRS 

Swabi 0.25 IRS 0.25 IRS 

Tor Ghar 0.1 IRS 0.09 IRS 

Upper Dir 0.25 IRS 0.07 IRS 

Mean 0.25 
 

0.14 
 

IRS 
 

100% 
 

100% 

CRS 
    

DRS 
    

Source: Author’s Calculation 
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Above findings indicates that on average 42% of the healthcare 

resources are found cost increasing inputs due to 19% wastage and 29% 

misallocation of the resources in the DHQ hospitals of KP in 2011-15. While 

in 2006-10, 46% of healthcare resources are increasing the cost of the hospitals 

because 19% of resources are wasted and 35% misallocated in the hospitals of 

KP. After fiscal decentralization implemented in 2010, there is no change in 

the utilization of the resources while the allocation of resources and EE of the 

DHQ hospitals are increased after 2010. The scale inefficiency indicates that 

all the DHQ hospitals of KP are working under their working capacity. Their 

performance can further be improved by increasing inputs and outputs of these 

hospitals. It can be summarized as that only three hospitals of Bannu, 

Peshawar, and Swabi are able to utilize and allocate the resources at minimum 

cost. While the hospitals of Chitral, Karak, Malakand, Charsadda, Haripur, 

Kohat, D.1. Khan, Lower Dir, and Maradan are found most costly as compare 

to others.  

 

 

3.4.5 Economic Efficiency of the Public Hospitals of Balochistan 

 

Balochistan is a large size (40%) but least populous (8 million) province 

of Pakistan. It is located in South-West of the country. About 80% area of 

Balochistan is inter-mountainous and remaining 20% contains flood and 

coastal grasslands. Economically it is comparatively a backward province of 

Pakistan. The economy is based on natural gas, coal, and minerals. There are 

poor connectivity and access due to lack of infrastructure and continue to be a 

major problem, which mainly affects the poor, who live mostly in rural areas. 

 

The health indicators in Balochistan like infant and mother mortality are 

poorer than any other province. Though the health sector remained the focus of 

welfare programs launched by every government in the past the leakage, 

misuse of public funds and irregularities in this sector caused no relief to the 

people. Malaria, Typhoid, Hepatitis, gastrointestinal and respiratory disorders 

are common in Balochistan. The provincial health department intends to 

provide key health services to people efficiently through hospitals in every 

district headquarters. It is unfortunate that hospitals are facing serious 

shortages of beds, doctors, ambulances, professional staff and free clinics and 

medical services. Almost 28 hospitals function in various districts of 

Balochistan, but they lack efficiency in the delivery of services. 

 

There are specialists at DHQ in Naseerabad, Sibi, Khuzdar, Kech, and 

Loralai, but they dearth medicine and equipment. Patients in these hospitals 

attend private hospitals in Karachi, Quetta, and Balochistan on a regular basis. 

It is incredible to know that DHQ hospitals in Jhal Magsi and Washuk are 
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functioning in the rural health center and pointless for patients. The current 

faculties in hospitals are never enough to treat the widespread 8 million 

populations. The absence of transportation makes it hard for severe patients to 

move and thus leads to fetal death. It results in a shameful truth that hospitals 

across the province lack basic treatment facilities for disabled people who 

cannot afford private hospitals. The private hospitals are obsessed with profits 

and violate the spirit of social welfare on a regular basis. The present 

government has transferred more resources to support health services, but this 

can only be enhanced by enhancing good governance, effective resource 

allocation and a proper policy on health. 

 

Depending on the research and data analysis, policies are developed to 

achieve objectives and priorities are established. The role of the Institute of 

Public Health in Quetta (IPHQ) is never satisfactory in the research area. 

IPHQ is a research institute but it has no research related to healthcare services 

in Balochistan. This analysis of the DHQ hospitals of Balochistan fulfill this 

gap and provide useful information about the performance of the hospitals. 

The finding of this analysis guide the health department of the province as well 

as districts to improve the quality of healthcare services in the DHQ hospitals 

under efficient utilization and allocation of resources among the hospitals at 

minimum cost. The findings are presented as under. 

 

 

3.4.5.1 Summary Statistics of Efficiencies Scores 

 

In 2006-10, the average value of the TE score of DHQ in Balochistan is 

found 0.81 along with a range of 0.44 to 1.00. While in 2011-15, the mean TE 

score is 0.73 with a range from 0.36 to 1.00. As far as allocation of resources is 

concerned in the hospitals, the mean AE score across 2006-10 is 0.80 with a 

range of 0.37–1.00 and 0.80 with a range 0.55-1.00 in 2011-15. Similarly, the 

mean EE scores are found 0.60 in 2011-15 and median (0.54) of EE score is 

close to the mean value. The mean and median EE scores both imply that on 

average, hospitals are not using inputs in cost-minimizing levels given the 

input prices they face and that on average 40% costs may be reduced by 

decreasing inputs to achieve the same output levels. Table 3.22 also indicates 

that there is a decline in EE of DHQ hospitals after 2010 as in 2006-10; it is 

0.65 with a range from 0.23 to 1.00. 
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Table 3.22: 

Summary Statistics of T.E., A.E., & E.E. (2006-2015) 

STATISTICS 2006-10 2011-15 

 Technical  

Efficiency 

Mean 0.81 0.73 

Median 0.79 0.73 

S.D 0.15 0.25 

Maximum 1.00 1.00 

Minimum 0.44 0.36 

Skewness -0.31 -0.192 

Range 0.56 0.64 

 Allocative  

Efficiency 

Mean 0.80 0.80 

Median 0.83 0.80 

S.D 0.15 0.14 

Maximum 1.00 1.00 

Minimum 0.37 0.55 

Skewness -0.808 -0.041 

Range 0.63 0.45 

 Economic  

Efficiency 

Mean 0.65 0.60 

Median 0.64 0.54 

S.D 0.20 0.26 

Maximum 1.00 1.00 

Minimum 0.23 0.21 

Skewness 0.374 0.316 

Range 0.770 0.790 

Author’s Calculation 

 

 

3.4.5.2 Level of Efficiencies in the DHQ Hospitals of Balochistan 

 

Individual performance of the DHQ hospitals of Balochistan as given in 

Table 3.23 shows that there are 73% (TE - 0.73) of the healthcare resources, 

which are fully utilized in the DHQ hospitals of Balochistan and remaining 

27% wasted during the last five years (2011-15). In the 28 DHQ hospitals, 9 

hospitals of the district Awaran, Barkhan, Dera Bugti, Harnai, Turbat, Nushki, 

Washuk, and Ziarat are performing well with 100% efficient utilization of the 

resources, while remaining 19 are found inefficient with 63% wastage of the 

given resources. The inefficiency of these hospitals can be eliminated by 

reducing 37% of healthcare resources in these hospitals. The performance of 

the hospitals of districts Musa Khalil, Nasirabad, Kalat, and Jhal Magsi are 

found well with more than 90 percent efficiency as compared to other 

hospitals. Before fiscal decentralization, the performance of the hospitals is 

found well with just 19% (TE-0.81) wastage level of the resources. The 
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efficient frontier constructed by the hospitals of Barkhan, Harnai, Turbat, 

Nushki, and Washuk. 

 

As for an optimal allocation of the resources are concerned, it is found 

that in given resources of the hospitals, 80% (AE- 0.80) are allocated 

efficiently while remaining 20% are misallocated due to management or 

administrative issues during the period 2011-15. Optimal allocation of 

resources is found in the hospitals of Kalat, Turbat, Nushki, and Washuk. The 

misallocation level of resources is found the same in 2006-10, that is 20%. 

 

In the result, the average EE score (0.60) of the DHQ hospitals in 

Balochistan indicates that 60% of the healthcare resources of the hospitals 

utilized and allocated at minimum cost and remaining 40% increase the cost of 

these hospitals during 2011-15. It is observed that more than 70% of DHQ 

have more than 50% cost increasing inputs level. Only three hospitals in the 

districts Turbat, Nushki, and Washuk are able to achieve the objective of cost 

minimization. In 2006-10, it is found that 65% (EE-0.65) healthcare resources 

utilized and allocated efficiently while 35% of the resources increase the cost 

of the hospitals. The brief picture of the performance of the DHQ hospitals of 

Balochistan is mentioned in following Table 3.23. 

 

Table 3.23: 

Efficiencies Scores of DHQ Hospitals in Balochistan 2006-10 & 2011-15 

  TE AE EE Change in Efficiencies 

DHQ 06-10 11-15 06-10 11-15 06-10 11-15 ∆TE ∆AE ∆EE 

Awaran 0.64 1.00 0.74 0.99 0.47 0.99 ↑0.36 ↑0.25 ↑0.52 

Barkhan 1.00 1.00 1.00 0.91 1.00 0.91 0.00 ↓-0.09 ↓-0.09 

Chagai 0.44 0.47 0.92 0.89 0.40 0.42 ↑0.03 ↓-0.02 ↑0.01 

Dera Bugti 0.73 1.00 0.67 0.79 0.49 0.79 ↑0.27 ↑0.12 ↑0.30 

Gawadar 0.76 0.57 0.82 0.82 0.62 0.47 ↓-0.19 0.00 ↓-0.15 

Harnai 1.00 1.00 1.00 0.91 1.00 0.91 0.00 ↓-0.09 ↓-0.09 

Jaffarabad 0.65 0.36 0.85 0.59 0.55 0.21 ↓-0.29 ↓-0.26 ↓-0.34 

Jhal Magsi 0.75 0.90 0.87 0.69 0.66 0.62 ↑0.15 ↓-0.18 ↓-0.03 

Kachi 0.77 0.65 0.52 0.72 0.40 0.47 ↓-0.12 ↑0.20 ↑0.07 

Kalat 0.70 0.97 0.76 1.00 0.54 0.97 ↑0.27 ↑0.24 ↑0.43 

Turbat 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 

Kharan 0.58 0.66 0.88 0.73 0.51 0.48 ↑0.08 ↓-0.15 ↓-0.03 

Khuzdar 0.99 0.37 0.83 0.98 0.82 0.36 ↓-0.63 ↑0.16 ↓-0.46 

Killa Abdullah 0.65 0.50 0.89 0.83 0.58 0.42 ↓-0.15 ↓-0.06 ↓-0.16 
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  TE AE EE Change in Efficiencies 

Killa Saifullah 0.85 0.76 0.78 0.77 0.67 0.58 ↓-0.10 ↓-0.01 ↓-0.08 

Kohlu 0.77 0.71 0.86 0.88 0.67 0.62 ↓-0.06 ↑0.01 ↓-0.05 

Lasbela 0.63 0.44 0.37 0.77 0.23 0.34 ↓-0.19 ↑0.40 ↑0.11 

Loralai 0.97 0.38 0.69 0.60 0.67 0.23 ↓-0.60 ↓-0.09 ↓-0.44 

Mastung 0.82 0.76 0.83 0.65 0.68 0.49 ↓-0.06 ↓-0.18 ↓-0.19 

Musa khail 0.90 0.99 0.62 0.77 0.56 0.76 ↑0.09 ↑0.15 ↑0.20 

Nasirabad 0.68 0.98 0.90 0.66 0.61 0.65 ↑0.30 ↓-0.24 ↑0.04 

Nushki 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 

Panjgur 0.80 0.68 0.61 0.73 0.48 0.50 ↓-0.11 ↑0.13 ↑0.02 

Pishin 0.75 0.57 0.65 0.55 0.49 0.31 ↓-0.18 ↓-0.10 ↓-0.18 

Sibi 0.91 0.39 0.87 0.83 0.79 0.33 ↓-0.52 ↓-0.04 ↓-0.46 

Washuk 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 

Zhob 0.87 0.43 0.77 0.81 0.67 0.35 ↓-0.44 ↑0.04 ↓-0.32 

Ziarat 0.92 1.00 0.75 0.66 0.69 0.66 ↑0.08 ↓-0.10 ↓-0.03 

  0.81 0.73 0.80 0.80 0.65 0.60 
   

Spearman Rank Correlation 

  2006-10 2011-15 

 Relation rs p-value rs p-value 

TE & AE 0.01652 0.57261>5% 0.62911 0.00381 <5% 

TE & EE 0.84201 0.000 <5% 0.4716 0.00 <5% 

AE & EE 0.65714 0.28180 >5% 0.01439 0.38315>5% 

Change in Efficiencies after 2010 

Change TE AE EE 

Improve 9 32% 10 36% 9 32% 

Fall 14 50% 14 50% 16 57% 

No 5 18% 4 14% 3 11% 

Frequency 28 
 

28 
 

28 
 

Wilcoxon Signed Rank Test 

EFFICIENCY Z P 

TE -1.7128 0.4215 >5% 

AE -2.9721 0.06801 >5% 

EE -1.9931 0.14810 >5% 

Source: Author’s Calculation 
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3.4.5.2.1 Distribution of Efficiencies Scores in the  

DHQ Hospitals of Balochistan 

 

Frequency distribution of efficiency scores in Table 3.24 indicates that 

10 DHQ hospitals of Balochistan have TE score in the range of full efficiency 

and 7 falls in the range of efficient in 2006-10. After 2010, 12 hospitals are 

found fully efficient and 3 falls in the range efficient in 2011-15. In both 

periods of the study, the utilization of resources is found efficient in more than 

50% of the hospitals. 

 

The frequency distribution of AE indicates that only 7 falls in the level 

of efficient and 14 falls in the range of efficient. The remaining 7 hospitals fall 

in the range of inefficient level in 2006-10. In 2011-15, 8 hospitals fall in the 

range of fully efficient and 13 falls in the range of efficient. For the level of 

economic efficiency, 5 DHQ hospitals have EE score in the range full efficient 

and only 2 hospital fall in the range of efficient in 2006-10. After 2010, 7 

hospitals are found in the range of fully efficient and 2 are in efficient. More 

than 70% of hospitals are found in the range of inefficiency in 2011-15. The 

result indicates that at the individual level the hospitals are unable to achieve 

the target of cost minimization in both periods. 

 

Table 3.24: 

Frequency Distribution of Efficiencies Scores 

 
2006-10 2011-15 EFFICIENCY LEVEL 

 
TE AE EE TE AE EE 

 
0.90-1.00 10 7 5 12 8 7 Fully Efficient 

0.80-0.89 4 9 1 - 6 - Very Efficient 

0.70-0.79 7 5 1 3 7 2 Efficient 

0.60-0.69 5 5 9 3 5 4 Inefficient 

0.50-0.59 1 1 5 3 2 2 = 

0.40-0.49 1 - 6 3 - 6 Very Inefficient 

0.30-0.39 - 1 - 4 - 5 = 

0.20-0.29 - - 1 - - 2 = 

0.10-0.19 - - - - - - = 

0.01-0.09 - - - - - - = 

Source: Author’s Calculation 
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3.4.5.2.2 Relationship between Efficiencies Scores 

 

In order to find the relationship between the TE, AE, and EE of DHQ 

hospitals of Balochistan, Spearman Rank Correlation test is used. The result 

presented in Table 3.22 indicates that there is an insignificant correlation 

between TE, AE, AE, and EE in both periods. However, a significant 

correlation is found between TE and EE in both periods. It means the cost of 

the hospitals of Balochistan is determined by technical efficiency rather than 

allocative efficiency. If the provincial governments want to minimize their 

healthcare cost in their DHQ hospitals at the given output level it should focus 

more on the efficient utilization of resources as compared to their allocation. 

 

 

3.4.5.2.3 Variation in the Efficiencies Scores after  

Fiscal Decentralization 2010 

 

In order to find the effect of fiscal decentralization 2010 on the 

performance of the DHQ hospitals of Balochistan, the efficiencies scores of 

the period 2011-15 are compared with the scores of the period 2006-10. On 

average 8%, the reduction is found in the TE score after 2010. At the 

individual level, the TE scores of the 9 (32%) DHQ hospitals improved while 

there are fall in TE scores of 14 (50%) hospitals after 2010. The 10 (36%) 

DHQ hospital is experienced improvement in the AE while 14 (50%) DHQ 

lose their AE after 2010.  

 

As for economic efficiency is concerned, a 5% reduction is found in the 

EE scores after 2010. There is an improvement in the EE of 9 (32%) DHQ 

hospitals while 16 (56%) hospitals experienced a fall in EE after 2010. 

However, the variation in the efficiencies scores is not confirmed by Wilcoxen 

Rank order test. The result of the test is found insignificant which mean that 

the median of the series is identical and there is no change in the efficiencies 

of the hospitals of Balochistan. 

 

 

3.4.5.3 Cost Minimizing Inputs Level of the DHQ Hospitals in 

Balochistan 

 

Now the question arises how much resources are the source of 

inefficiencies in the DHQ hospitals of Balochistan. It is observed that on 

average 19% (2006-10) and 27% (2011-15) resource are wasted due to 

underutilization in the hospitals of Balochistan. The wastage of resources is 

found higher in the hospitals Chagai, Lasbela, Zhob, Sibi, Loralai, Khuzdar, 

and Jaffarabad in 2011-15.  
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While in case of allocation resources, 20% of resources are misallocated 

in both time periods. The misallocation of resources is found higher in the 

hospitals Jaffarabad and Pishin during 2011-15 the use of 35% (2006-10) and 

40% (2011-15) of the resources are made the DHQ hospitals expensive for the 

government. The most expensive hospitals are found of the districts Khuzdar, 

Zhob, Lasbela, Sibi, Pishin, Loralai, and Jaffarabad in 2011-15. The 

inefficiencies of these hospitals can be minimized by reducing the extra 

resources and there will be no effect on the current healthcare services. 

Remaining less efficient DHQ hospitals have to improve the allocation of their 

resources and reduce input cost by reducing inputs and wastage of resources. 

The inefficiencies of individual DHQ hospitals mentioned in Table 3.25 will 

be helpful for policymakers and administrators of these hospitals in making 

them efficient. 
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Table 3.25: 

Level of Input Reduction in DHQ Hospitals of Balochistan 

DHQ 

Technical 

Inefficiency 

Allocative 

Inefficiency 

Economic 

Inefficiency 

2006-10 2011-15 2006-10 2011-15 2006-10 2011-15 

Awaran 36 0 26 1 53 1 

Barkhan 0 0 0 9 0 9 

Chagai 56 53 8 11 60 58 

Dera Bugti 27 0 33 21 51 21 

Gawadar 24 43 18 18 38 53 

Harnai 0 0 0 9 0 9 

Jaffarabad 35 64 15 41 45 79 

Jhal Magsi 25 10 13 31 34 38 

Kachi 23 35 48 28 60 53 

Kalat 30 3 24 0 46 3 

Turbat 0 0 0 0 0 0 

Kharan 42 34 12 27 49 52 

Khuzdar 1 63 17 2 18 64 

K. Abdullah 35 50 11 17 42 58 

K. Saifullah 15 24 22 23 33 42 

Kohlu 23 29 14 12 33 38 

Lasbela 37 56 63 23 77 66 

Loralai 3 62 31 40 33 77 

Mastung 18 24 17 35 32 51 

Musa khail 10 1 38 23 44 24 

Nasirabad 32 2 10 34 39 35 

Nushki 0 0 0 0 0 0 

Panjgur 20 32 39 27 52 50 

Pishin 25 43 35 45 51 69 

Sibi 9 61 13 17 21 67 

Washuk 0 0 0 0 0 0 

Zhob 13 57 23 19 33 65 

Ziarat 8 0 25 34 31 34 

Mean 19 27 20 20 35 40 

Source: Author’s Calculation 
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3.4.5.4 Scale Efficiency in the DHQ Hospitals of Balochistan 

 

The scale efficiency scores (0.58) indicate that 42% of resources are 

wasted due to economies or diseconomies scale of production in the hospitals 

during 2011-15. In 2006-10, the wastage of the resources is found 40% due to 

inappropriate production scale. It means after 2010, the inadequacy of the 

production scale is an increase. The hospitals of the districts Washuk, Panjgur, 

and Turbat are found near to production scale and the hospitals of Jhal Magsi, 

Sibi, and Chagai districts are found far away from the optimal production scale 

with more than 50% resource wastage. 

 

The type of scale inefficiency is presented in Table 3.26. The vast 

majority of hospitals (93%) exhibited IRS and 7% worked under DRS during 

the period 2006-10. After 2010, the vast majority of hospitals (97%) exhibited 

IRS and 3% DRS during the period 2011-15. It indicates the more than 90% 

DHQ hospital is operating under their production capacity and there is a 

shortage of resources in these hospitals. The DHQ hospitals operated with IRS 

can be improved by increasing their inputs in the hospitals and the better 

utilization of inputs. 
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Table 3.26: 

Scale Efficiency in the DHQ Hospitals of Balochistan 

DHQ 

SCALE EFFICIENCY SCALE EFFICIENCY 

2006-10 2011-15 

SE RTS SE RTS 

Awaran 0.52 IRS 0.53 IRS 

Barkhan 0.49 IRS 0.51 IRS 

Chagai 0.27 IRS 0.15 IRS 

Dera Bugti 0.48 IRS 0.41 IRS 

Gawadar 0.54 IRS 0.41 IRS 

Harnai 0.76 IRS 0.63 IRS 

Jaffarabad 0.77 IRS 0.81 IRS 

Jhal Magsi 0.39 IRS 0.23 IRS 

Kachi/Bolan 0.69 IRS 0.62 IRS 

Kalat 0.68 IRS 0.61 IRS 

Kech/ Turbat 0.81 IRS 0.74 IRS 

Kharan 0.54 DRS 0.42 IRS 

Khuzdar 0.57 IRS 0.68 IRS 

Killa Abdullah 0.71 IRS 0.64 IRS 

Killa Saifullah 0.57 IRS 0.44 IRS 

Kohlu 0.43 IRS 0.48 IRS 

Lasbela 0.49 IRS 0.57 IRS 

Loralai 0.61 IRS 0.55 IRS 

Mastung 0.47 IRS 0.59 IRS 

Musa khail 0.65 IRS 0.58 IRS 

Nasirabad 0.56 IRS 0.63 IRS 

Nushki 0.63 IRS 0.57 IRS 

Panjgur 0.83 IRS 0.8 IRS 

Pishin 0.65 IRS 0.76 IRS 

Sibi 0.39 IRS 0.48 IRS 

Washuk 0.98 DRS 0.88 DRS 

Zhob 0.49 IRS 0.61 IRS 

Ziarat 0.71 IRS 0.77 IRS 

AVERAGE 0.60 
 

0.58 
 

IRS 
 

26 (93%) 
 

27 (97%) 

CRS 
 

- 
  

DRS 
 

2 (7%) 
 

1 (3%) 

Source: Author’s Calculation 
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From the findings, it is concluded as that the economic performance of 

the DHQ hospitals of Turbbat, Nushaki, and Washuk is relatively good. While 

the hospitals of Khuzdar, Zhob, Lasbela, Sibi, Pishin, Loralai, and Jaffarabad 

are found most expensive for the districts as well as the provincial 

government. 

 

 

3.4.6 Economic Efficiency of DHQ Hospitals of Pakistan 

 

In previous sections, the provincial level performance of the DHQ 

hospitals is analyzed. The findings of these sections not only provide a 

comprehensive view of the economic performance of DHQ hospitals but also 

provide a baseline for the provincial government to compare their hospitals' 

performance with the hospitals of the other provinces. The basic aim of this 

section is to know that on the country level the hospitals of which province is 

performing relatively well and which have bad performing hospitals. In this 

way, each province comes to know the exact position of their hospitals in the 

country. So that the central, as well as provincial governments, can make a 

comprehensive policy for their hospitals in the light of this internal and 

external relative performance evaluation. 

 

In this section 3.4.6 economic efficiency of all the DHQ hospitals of 

Pakistan jointly estimated. It is found in Table 3.27 that overall 41 percent 

(TE-0.59) of given resources in the 97 DHQ hospitals of Pakistan are wasted 

in 2006-10. It means only 59 percent of the given resources were enough to 

provide the healthcare service to the given number of patients in 2006-10. This 

level of resource wastage is determined by the best performance of the DHQ 

hospitals of districts Mianwali, Badin, Dadu, Thatta, Umer Kot, Swabi, Upper 

dir, Barkhan, Harnai, Nushki, Washuk, Zhob, Bajaur (Agency), Kurram 

(Agency), Ghizer, and Ghanche. These hospitals are technically efficient (TE-

1.00) and used as a benchmark reference for the other DHQ hospitals. While 

remaining hospitals have 51 percent technical inefficiency. 

 

 While in 2011-15, the wastage level of resources in the DHQ hospitals 

is found 40 percent (TE-0.60). At given patients level, 60 percent of resources 

are enough to provide the healthcare services. In this time period, the DHQ 

hospitals of the districts Jhang, Bhakkar, Dadu, Sanghar, Tharparker, Umer 

Kot, Barkhan, Dera Bugti, Harnai, Kalat, Washuk, Ziarat, Kurram (Agency), 

Ghizer, and Kotli are found technically efficient (TE-1.00) and used as a 

reference for others. The hospital of district Bhakar was very inefficient (TE-

0.30) in the first time period, now it has become efficient (TE-1.00). The 

possibility is that after 2010, there are a large number of increases in patients 

treated in this hospital due to which surplus resources are fully utilized. The 
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finding implies that the inefficient DHQ hospitals could potentially reduce 

their current input endowment by 47 percent while leaving the level of their 

output unchanged.  

 

The second major issue for the administrator of the hospital is to 

allocate the resources efficiently according to the patient' requirement. It is 

observed that only 48 percent (AE-0.55) of the available resources are 

optimally allocated in the DHQ hospitals of Pakistan in 2006-10. Remaining 

45 percent of misallocated resources could be reduced at the given level of 

services. There are only six hospitals of districts Mianwali, Dadu, Thatta, 

Umer Kot, Washuk, and Ghizer with 100 percent (AE-100) optimal allocation 

of the resources in this time period. In these hospitals, the utilization level of 

resources is also higher. After 2010, the efficient allocation of the resources in 

the hospitals is improved with 4 percent and hospitals experienced 59 percent 

optimal allocation of the resources in 2011-15. Remaining 41 percent are 

misallocated due to mismanagement or administrative issues in the hospitals. 

In this period, there is also six hospitals of Jhang, Bhakkar, Dadu, Tharparker, 

Washuk, and Ghizer with AE score of 1.00. Like TE score, AE score of the 

hospital of district Bhakar is lower in the first period but higher in second. 

 

The optimal allocation (AE) and utilization of the resources (TE) make 

it possible for the hospitals to achieve the objective of cost minimization. Due 

to the low level of technical and allocative efficiency score, the economic 

efficiency of DHQ hospitals in Pakistan is found very low (EE-0.35) in 2006-

10. It indicates that 65 percent of the given resources increased the cost of the 

hospitals. Only six hospitals of district Mianwali, Dadu, Thatta, Umer Kot, 

Washuk, and Ghizer has EE score (1.00) in this period. After 2010, the 

economic efficiency of the hospitals is improved by 2 percent and 37 percent 

of the healthcare resources are found the level of the cost-minimizing input in 

2011-15. There are six hospitals of Jhang, Bhakkar, Dadu, Tharparker, 

Washuk, and Ghizer with EE score of 1.00. These hospitals are able to achieve 

the objective of cost minimization. 

 

It can be summarized that the DHQ hospitals of Pakistan are failed to 

achieve the objective of cost minimization in both time period. It is very 

interesting that the best performing hospitals are from the underdeveloped 

districts/rural areas of Pakistan. In these areas, available healthcare resources 

are lower than their demands. Therefore, all the available resources are fully 

utilized and allocated in these hospitals to provide healthcare services to the 

maximum number of patients. 
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Table 3. 27: 

Summary Statistics of the Efficiencies Scores 2006-10 & 2011-15 

STATISTICS 2006-10 2011-15 

Technical  

Efficiency 

Mean 0.59 0.60 

Median 0.57 0.54 

S.D 0.29 0.29 

Maximum 1.00 1.00 

Minimum 0.10 0.10 

Skewness -0.08 0.11 

Range 0.90 0.90 

Allocative  

Efficiency 

Mean 0.55 0.59 

Median 0.53 0.59 

S.D 0.24 0.21 

Maximum 1.00 1.00 

Minimum 0.12 0.16 

Skewness 0.19 0.13 

Range 0.88 0.84 

Economic  

Efficiency 

Mean 0.35 0.37 

Median 0.29 0.29 

S.D 0.26 0.27 

Maximum 1.00 1.00 

Minimum 0.03 0.05 

Skewness 0.99 0.88 

Range 0.97 0.95 

Source: Author’s Calculation 

 

 

3.4.5.1 Distribution of Efficiencies Score in the Hospitals of Pakistan 

 

Table 3.28 shows the distribution of technical, allocative, and economic 

efficiency in the DHQ hospitals of Pakistan. It is observed that in the range 70 

percent to 100 percent of technical efficiency, Sindh has a higher number, 82 

percent, of hospitals followed by KP (36 percent), Balochistan (32 percent), 

and Punjab (12 percent) in 2006-10. Similarly, 91 percent hospitals of Sindh 

have 70 percent to 90 percent technical efficiency in 2011-15 followed by 

Balochistan, (46 percent), Punjab (14 percent), and KP (12 percent). While in 

the range of higher technical inefficiency, with 80 percent of hospitals Punjab 

is on top and Sindh has no hospitals in this range during the period 2006-10. 

Similarly, in 2011-15, 76 percent hospitals of Punjab are in the range 0.01-0.49 

of technical efficiency followed by KP with 50 percent and Balochistan with 

36 percent hospitals. 
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As for as distribution of allocative efficiency scores is concerned, there 

is 64 percent of hospitals of Balochistan in the range 0.70-1.00 of allocative 

efficiency and Sind has 55 percent hospitals in this range. While KP is the 

least number of hospitals in this range and 8 percent of hospitals are from 

Punjab in 2006-10. After 2010, 64 percent of hospitals of Sindh are in this 

range followed by Balochistan, Punjab, and KP. In the range 0.01 to 0.59 of 

AE, 95 percent of KP, 88 percent of Punjab, 18 percent of Sindh, and 11 

percent of Balochistan in 2006-10. A similar trend is found in the period 2011-

15. From the distribution of AE scores, it can be summarized that Balochistan 

has a comparatively larger number of efficient hospitals allocatively. While 

KP and Punjab have a comparatively lower number of hospitals in the high 

rang of allocative efficiency. In the lower range, a large number of hospitals 

are from the province of KP and Punjab. 

 

In the distribution of economic efficiency scores, in the range 0.70-1.00 

there is 45 percent of hospitals of Sindh, 4 percent of Punjab, and 3 percent of 

Balochistan. The hospitals of KP have EE score below than 70 percent during 

2006-10. A similar trend is found in 2011-15. In the lower range of EE scores, 

Punjab has a higher number of hospitals in this range followed by Balochistan 

and KP. It means Sindh has a higher number of economical hospitals while 

Punjab has a higher number of costly hospitals. The detail of efficiency 

distribution is given in Table 3.28. 
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Table 3.28: 

Efficiencies Score Distribution (2006-10 & 2011-15) 
R

a
n

g
e 

REGIONS 

Technical 

Efficiency 

Allocative 

Efficiency 

Economic 

Efficiency 

2006-10 2011-15 2006-10 2011/15 06-10 11-15 

0
.9

0
-1

.0
0
 

Punjab 8% 12% 4% 8% 4% 8% 

Sindh 46% 64% 46% 27% 36% 18% 

KP 9% 
 

- - - - 

Balochistan 21% 36% 7% 7% 4% 4% 

AJK 17% 17% - - - - 

G.Baltistan 40% 20% 40% 40% 20% 20% 

0
.8

0
-0

.8
9
 

Punjab 4% 4% - - - - 

Sindh 27% 18% 9% 27% 9% 36% 

KP 9% 5% - 5% - - 

Balochistan 4% - 36% 14% 7% - 

AJK - 16% - - - - 

G.Baltistan - - - - - 20% 

0
.7

0
-0

.7
9
 

Punjab - - 4% 4% - - 

Sindh 9% 9% - 9% - - 

KP 18% 8% 5% 5% - - 

Balochistan 7% 10% 21% 29% - 4% 

AJK - - 17% - 50% - 

G.Baltistan - - - - - - 

0
.6

0
-0

.6
9
 

Punjab - 4% 4% 12% - 4% 

Sindh 9% - 27% 19% 9% 9% 

KP 14% 14% - 14% - - 

Balochistan 24% 10% 24% 28% 10% 14% 

AJK 17% - 50% 17% - - 

G.Baltistan - - - 20% 20% - 

0
.5

0
-0

.5
9
 

Punjab 8% 4% 16% 8% - - 

Sindh 9% - 9% 18% 18% 9% 

KP 18% 23% 18% 9% 9% - 

Balochistan 14% 7% 8% 18% 14% 14% 

AJK - 33% - - 17% - 

G.Baltistan 60% 40% - 20% - - 
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R
a
n

g
e 

REGIONS 

Technical 

Efficiency 

Allocative 

Efficiency 

Economic 

Efficiency 

2006-10 2011-15 2006-10 2011/15 06-10 11-15 

0
.4

0
 -

 0
.4

9
 

Punjab - 4% 12% 8% - 4% 

Sindh - 9% 9% - 9% 19% 

KP 27% 27% 27% 45% 9% 9% 

Balochistan 22% 11% 4% 4% 21% 18% 

AJK 17% 17% 33% - - - 

G.Baltistan - 20% 40% 20% - - 

0
.3

0
-0

.3
9
 

Punjab 8% 16% 12% 24% - - 

Sindh - - - - 19% 9% 

KP 5% 18% 32% 18% 9% 14% 

Balochistan - 18% - - 36% 21% 

AJK 17% 17% 17% 17% - 17% 

G.Baltistan - - 20% - - - 

0
.2

0
-0

.2
9
 

Punjab 16% 40% 20% 32% - - 

Sindh - - - - - - 

KP - 5% 18% 5% 41% 36% 

Balochistan 4% 4% - - 4% 21% 

AJK - - - - 83% 50% 

G.Baltistan - - - - 60% 60% 

0
.1

0
-0

.1
9
 

Punjab 56% 16% 28% 4% 20% 41% 

Sindh - - - - - - 

KP - - - - 32% 36% 

Balochistan 4% 4% - - 4% 4% 

AJK - - - - - - 

G.Baltistan - - - - - - 

0
.0

1
-0

.0
9
 

Punjab - - - - 76% 52% 

Sindh - - - - - - 

KP - - - - - - 

Balochistan - - - - - - 

AJK - - - - - - 

G.Baltistan - - - - - - 

Source: Author’s Calculation 
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3.4.5.2 Regional Differences in Efficiency Scores 

 

It is observed in Table 3.29 that the DHQ hospitals of Sindh are 

performing well as compare to the hospitals of other regions. The efficient 

utilization of the resources is found higher in the hospitals of Sindh with 85 

percent (TE-0.85) followed by Gilgit (72 percent), Balochistan (64 percent), 

KP (63 percent), Azaad Kashmir (57 percent), and Punjab (30 percent) in 

2006-10. Similarly, in 2011-15, the higher level of efficient utilization is 

observed in Sindh (88 percent) and the lowest level (39 percent) in the 

hospitals of Punjab.  

 

 The regional level differences in the AE scores indicate that the DHQ 

hospitals of Sindh are found most efficient (AE-0.79) followed by Balochistan 

(AE-75), Gilgit (AE-0.60), Azaad Kashmir (AE-0.54), KP (AE-0.41), and 

Punjab (AE-0.36). A similar trend is found during the period of 2011-15.  

As far as economic efficiency is concerned, again the DHQ hospitals of Sindh 

are found most economical (EE-0.69), followed by Gilgit (EE-0.48), 

Balochistan (EE-0.47), Azaad Kashmir (EE-0.31), KP (EE-0.26), and  

Punjab (EE-0.11) during the period 2006-10. The similar trend is found during 

2011-15. 

 

The result indicates that DHQ hospitals of Sindh are more efficient in 

case of allocative and economic efficiencies as compare to DHQ hospitals of 

other regions. While DHQ hospitals of Punjab have a lower value of all 

efficiencies as compare to other regions. In the case of technical efficiency, 

also the DHQ hospitals of Sindh have higher average efficiency score as 

compare to other regions. It can be summarized that the DHQ hospitals in the 

region of Sindh are performing economically well. While the hospitals of 

Punjab are performing low as compare to other regions. 

 

Table 3.29: 

Economic Efficiency of DHQ Hospitals in Pakistan 

 
TE AE EE = TE×AE Change After 2010 

DHQ I II I II I II ∆TE ∆AE ∆EE 

Punjab 0.30 0.39 0.36 0.43 0.11 0.20 ↑0.09 ↑0.07 ↑0.09 

Sindh 0.85 0.88 0.79 0.79 0.69 0.71 ↑0.03 ↑0.00 ↑0.02 

Balochistan 0.64 0.66 0.75 0.70 0.47 0.45 ↑0.02 ↓-0.05 ↓-0.02 

KP 0.63 0.51 0.41 0.48 0.26 0.24 ↓-0.12 ↑0.08 ↓-0.02 

Gilgit 0.72 0.68 0.60 0.69 0.48 0.52 ↓-0.04 ↑0.09 ↑0.04 

A.J. Kashmir 0.57 0.63 0.54 0.63 0.31 0.40 ↑0.06 ↑0.09 ↑0.08 

Source: Author’s Calculation 
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However, the average efficiencies score cannot provide the exact picture 

of the individual performance of the DHQ hospitals. Therefore, to compare the 

relative performance of each DHQ hospitals on the basis of their region, Mann 

Whitney test is used to test the null hypothesis that median of the two samples 

are identical (the performance of the hospitals are identical). The values of the 

Mann Whitney test given in Table 3.30 are found significant at 5 percent. The 

median of each sample is found not identical and confirm that there is 

variation in the efficiencies scores. It confirms that the Sindh region has 

efficient DHQ hospitals as compared to other regions. This result does not 

reject the null hypothesis that the DHQ hospitals of the most developed region 

do not comparatively efficient. 

 

Table 3.30: 

Mann Whitney Test 

Regions PUNJAB 

Years 2006-10 2011-15 

Efficiency TE AE EE TE AE EE 

SINDH 

2006-10 

TE 5.7 - - - - - 

AE - 3.9 - - - - 

EE - 
 

4.1 - - - 

2011-15 

TE - - - -6 - - 

AE - - - - 3.7 - 

EE - - - - - 4.1 

BALOCHISTAN 

2006-10 

TE 7.4 - - - - - 

AE - 3 - - - - 

EE - - 4.3 - - - 

2011-15 

TE - - - 2.6 - - 

AE - - - - 3 - 

EE - - - - - 4.1 

KP 

2006-10 

TE 3.5 - - - - - 

AE - 2.4 - - - - 

EE - - 5.2 - - - 

2011-15 

TE - - - 4.2 - - 

AE - - - - 5.5 - 

EE - - - - - 3.6 
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Regions SINDH 

Years 2006-10 2011-15 

Efficiency TE AE EE TE AE EE 

BALOCHISTAN 

2006-10 

 

TE 2.4 - - - - - 

AE - 3.3 - - - - 

EE - - 3.4 - - - 

2011-15 

TE - - - 2.9 - - 

AE - - - - 2.4 - 

EE - - - - - 2.7 

KP 

2006-10 

TE 5.3 - - - - - 

AE - 4.6 - - - - 

EE - - 4.5 - - - 

2011-15 

TE - - - 4.5 - - 

AE - - - 
 

4.1 - 

EE - - - - - 4.6 

Regions BALOCHISTAN 

Years 2006-10 2011-15 

Efficiency TE AE EE TE AE EE 

Efficiency Efficiency 
 

TE AE EE TE AE EE 

KP 

2006-10 

TE 1.5 - - - - - 

AE - 5.7 - - - - 

EE - - 4.9 - - - 

2011-15 

TE - - - 1.9 - - 

AE - - - - 3.9 - 

EE - - - - - 6 

Source Author’s Calculation 

 

 

3.4.5.3 Internal and External Evolution of the  

Performance of the Hospitals 

 

The change in the size of the sample will change the efficiency scores of 

the DMUs due to the change in the benchmark reference category. After the 

18th constitutional amendment, a province is responsible for good healthcare 

services. Therefore, internal evaluation of the hospitals is necessary because it 

provides a base to compare the internal performance of the hospitals with 

external. Table 3.31 provides the provincial and country level average 

efficiencies values of the DHQ hospitals. It is observed that during the internal 
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evaluation of the hospitals of Punjab, 31% of resources are found cost 

increasing inputs due to 13% wastage and 21% misallocation of the resources. 

A similar trend is found in the period 2006-10. While in the external 

evaluation of the hospitals 80% of resources are found cost increasing inputs in 

2011-15. It is because of 61% of wastage and 57% misallocation of the 

resources in these hospitals. It means the provincial level relative performance 

of the hospitals is well but the country level adverse.  

 

In the case of Sindh, both internal and external evaluations provide 

similar results. During the external evaluation, 29% of resources are found cost 

increasing inputs due to 21% misallocation and 12% wastage of resources in 

2011-15. A similar trend is found during an internal evaluation. While in the 

internal evaluation of the hospitals of KP, it is observed that 40% of resources 

are cost-increasing inputs due to 11% wastage and 29% misallocation. While 

in the external evaluation of the hospitals of KP, it is observed that 76% of 

resources are cost increases. There is 49% misallocation and 52% wastage of 

resources. While In the hospitals of Balochistan, 55% of resources are cost-

increasing inputs externally and 40% internally. 

 

From the above result, it is concluded that in the external evaluation the 

hospitals of Punjab are most expensive as compared to the hospitals of other 

provinces, while internally these hospitals are performing well. The reason is 

that the availability of resources in the hospitals of Punjab is almost according 

to the demand of its population. Therefore, most resources are utilized and 

allocated efficiently in these hospitals. While in the hospitals of other province 

availability of resources are comparatively less than their demand. As 

compared to the hospitals of Punjab, with the use of fewer resources more 

patients are treated in these hospitals. That is why, per patient cost in the in 

Punjab is comparatively high than other provinces. Externally and internally 

performance of the hospitals of Sindh is looking well. It means internally and 

externally, comparatively the hospitals of Sindh treated more patients with 

fewer resources. 
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Table 3.31: 

Internal & External Performance of the DHQ Hospitals of Pakistan 
  

Years 

Technical 

Efficiency 

Allocative 

Efficiency 

Economic 

Efficiency 

Province 

Level 

National 

Level 

Province 

Level 

National 

Level 

Province 

Level 

National 

Level 

P
u

n
ja

b
 

2006-10 0.81 0.3 0.71 0.36 0.59 0.11 

2011-15 0.87 0.39 0.79 0.43 0.69 0.2 

S
in

d
h

 

2006-10 0.8 0.85 0.72 0.79 0.58 0.69 

2011-15 0.88 0.88 0.78 0.79 0.71 0.71 

K
P

 2006-10 0.81 0.63 0.65 0.41 0.54 0.26 

2011-15 0.81 0.51 0.71 0.48 0.58 0.24 

B
a

lo
ch

is
ta

n
 

2006-10 0.81 0.64 0.8 0.75 0.65 0.47 

2011-15 0.73 0.66 0.8 0.7 0.6 0.45 

Source: Author’s Calculation 

 

 

3.5 CONCLUSION 

 

From the above discussion, it is concluded that in Punjab, the economic 

performance of the hospitals of Mundibahaudin, Muzaffargarh, Jhang, Bhakar, 

Kasur, and Chakwal is comparatively best. These hospitals achieve the goal of 

cost minimization. While the economic performance of Mundibahudin. 

Bahawalnagar, Rajanpur, Hafiz Abad, and Nankana Sahib, are very low. In 

these hospitals, per patient cost is comparatively high. After 2010, the 

economic performance of 16 DHQ hospitals is improved and 5 loss their 

economic efficiency. In the DHQ hospitals Punjab, 31 percent of available 

resources increase the cost of these hospitals due to wastage (13%) and 

misallocation (21%) of resource in 2011-15. Whereas, due to the inadequacy 

of production scale, 18% of the inputs are wasted. The reason behind this 

inadequacy is that more than 60% of the hospitals are operating under their 

production capacity (IRS) while 27% are over their working capacity (DRS). 

The efficiency of hospitals operated with the IRS can be improved by 

increasing output with more inputs and their better utilization. The hospitals 

operated under DRS could improve their efficiency by focusing on their scale 

size. 

 



97 

Before 2010, the hospitals of Punjab experienced 41% cost increasing 

inputs in the presence of 19% wastage and 29% misallocation in 2006-10. 

After fiscal decentralization 2010, the improvement is observed in the 

performance of the DHQ hospitals of Punjab. However, the inadequacy of 

production scale is increased after fiscal decentralization 2010. This variation 

after 2010 in the efficiencies scores is also confirmed with the significant 

result of Wilcoxon rank test. 

 

As far as DHQ hospital of Sindh is concerned, it is observed that The 

DHQ hospitals of districts Umer Kot, Tharparker, and Ghotiki are performing 

economically well while the DHQ of Jacbabad and Mirpurkhas are most 

costly. The economic efficiency of 5 (45%) DHQ hospitals is improved while 

5 (45%) hospitals loss after 2010. It is also found that 42% of the given inputs 

increase the cost of 11 DHQ hospitals in 2006-10 because there is 20% 

underutilization and 28% misallocation of the given inputs. The inadequacy of 

production scale in these hospitals is also the cause of 24% wastage of inputs 

during the production of healthcare services. After 2010, the cost of these 

hospitals is reduced by 13% because there is a decline in the misallocation of 

resources from 28% to 22%. The inadequacy of production scale is also 

reduced after 2010. It is observed that 82% of the DHQ hospitals in Sindh are 

operated under IRS and 18% exhibited DRS during the period 2006-10. After 

2010, 73% of the hospitals exhibited IRS and 27% operated under DRS in the 

period 2011-15. The variation in the efficiencies scores except for AE after 

2010 is also confirmed with the significant result of Wilcoxon rank test while 

in case of AE the result are insignificant. 

 

In the province KP, three hospitals of Bannu, Peshawar, and Swabi are 

able to utilize and allocate the resources at minimum cost. While the hospitals 

of Chitral, Karak, Malakand, Charsadda, Haripur, Kohat, D.1. Khan, Lower 

Dir, and Maradan are found most costly as compare to others. After 2010, 

there is an improvement in the economic performance of 15 (68%) DHQ 

hospitals while 5 (23%) hospitals experienced a decline in their performance 

after 2010. The 22 DHQ hospitals of KP have 19% wastage of resources in 

both time period 2006-10 and 2011-15. In the hospitals of KP, 35% of 

resources are misallocated in 2006-10 and 31% in 2011-15. In the case of 

economic efficiency, the 42 percent economic inefficiency is found in the 

DHQ hospitals of KP during the period 2011-15. However, there is an 

improvement in EE of DHQ hospitals after 2010 because in 2006-10 average 

economic inefficiency of DHQ hospitals is observed 42%. Due to 

inappropriate production scale, the wastage of resources increases from 74% to 

80% after 2010. The reason is that all the hospitals (100%) exhibited the IRS 

during the period under consideration. The change in AE and EE after 2010 is 
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confirmed with the significant finding of Wilcoxon rant test but the 

insignificant result is found for technical efficiency. 

 

In the largest province of Pakistan, Balochistan, the performance of the 

DHQ, hospitals are found discouraging. More than 60% of hospitals of 

Balochistan are considered inefficient. After 2010, the decline is observed in 

the average TE of DHQ hospitals. The wastage of resources in the DHQ 

hospitals is increased from 19 percent (2006-10) to 27 percent (2011-15) and 

misallocation has remained 20%. The mean EE scores imply that on average, 

DHQ hospital in 2011-15 is not using inputs in cost-minimizing levels given 

the input prices they face and that on average 40% costs may be reduced by 

decreasing inputs to achieve the same output levels. Before 2010, the cost 

increasing inputs level is found at 35%.  

 

Due to the inappropriate size of the hospitals, 40% of resources are 

wasted in 2006-10 and 42% in 2011-15. The Wilcoxon rank test indicates the 

insignificant result that after fiscal decentralization no variation is found in the 

efficiencies scores of the 28 DHQ hospitals of Balochistan. However, the 

economic performance of the DHQ hospitals of Turbbat, Nushaki, and 

Washuk is relatively good. While the hospitals of Khuzdar, Zhob, Lasbela, 

Sibi, Pishin, Loralai, and Jaffarabad are found most expensive for the districts 

as the well as the provincial government 

 

In order to compare the economic performance of the DHQ hospitals of 

a province with other provinces, a DEA model is used by combining data of 

DHQ hospitals of all the region of Pakistan. It is observed that the economic 

performance of the six hospitals of district hospitals of Jhang, Bhakkar, Dadu, 

Tharparker, Washuk, and Ghizer are well with 100 percent economic 

efficiency. There is an improvement in the EE of the 52 DHQ hospitals after 

2010. While 40 hospitals get a decline in their EE scores. It means more than 

half of the DHQ hospitals of Pakistan are able to improve their performance 

after 2010. It is observed that that overall 41 percent of given resources in the 

101 DHQ hospitals of Pakistan are wasted in 2006-10. While in 2011-15, the 

wastage level of resources in the DHQ hospitals is found 40 percent. Only 48 

percent (AE-0.55) of the available resources are optimally allocated in the 

DHQ hospitals of Pakistan in 2006-10. After 2010, the efficient allocation of 

the resources in the hospitals is improved with 4 percent and hospitals 

experienced 59 percent optimal allocation of the resources in 2011-15. The 

economic efficiency of DHQ hospitals in Pakistan is found very low (EE-0.35) 

in 2006-10. After 2010, the economic efficiency of the hospitals is improved 

by 2 percent and 37 percent of the healthcare resources are found the cost-

minimizing inputs level in 2011-15. It can be summarized that the DHQ 

hospitals of Pakistan are failed to achieve the objective of cost minimization in 
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both time periods. The wastage of resources is found a most cost-increasing 

factor in the hospitals of Pakistan. 

 

By comparing the internal and external relative performance of the 

DHQ hospitals, it is observed during the external evaluation that hospitals of 

Sindh are found most economical followed by Balochistan, KP, and Punjab in 

2006-10. A similar trend is found during 2011-15. While internally DHQ 

hospitals of Punjab and Sindh are economically performing well. The hospitals 

of Punjab are most expensive as compare to the hospitals of other provinces, 

while internally these hospitals are performing well. The reason is that the 

availability of resources in the hospitals of Punjab is almost according to 

demand of its population. Therefore, most resources are utilized and allocated 

efficiently in these hospitals. While in the hospitals of other province 

availability of resources are comparatively less than their demand. As 

compared to the hospitals of Punjab, with the use of fewer resources more 

patients are treated in these hospitals. That is why, per patient cost in the in 

Punjab is comparatively high than other provinces. However, the DHQ 

hospitals of Sindh are performing well internally and externally. It means the 

hospitals of Sindh have comparatively fewer resources both internally and 

externally. The summary of the findings is given in Table 3.32. 
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Table 3.32: 

Summary of the Key Findings 

 
Year Punjab Sindh KP Balochistan Pakistan 

Technical 

Efficiency 

2006-10 0.81 0.80 0.81 0.81 0.59 

2010-11 0.87 0.88 0.81 0.73 0.60 

Allocative 

Efficiency 

2006-10 0.71 0.71 0.65 0.80 0.55 

2010-11 0.79 0.78 0.71 0.80 0.59 

Scale 

Efficiency 

2006-10 0.15 0.68 0.25 0.60 - 

2010-11 0.18 0.77 0.14 0.59 - 

Economic 

Efficiency 

2006-10 0.59 0.58 0.54 0.65 0.35 

2010-11 0.69 0.71 0.58 0.70 0.37 

       
Wastage of 

Resources 

2006-10 19% 20% 19% 19% 41% 

2010-11 13% 12% 19% 27% 40% 

Misallocation 

of Resources 

2006-10 29% 29% 35% 20% 45% 

2010-11 21% 22% 29% 20% 41% 

Cost Increasing 

Resources 

2006-10 41% 42% 46% 35% 65% 

2010-11 31% 29% 42% 30% 63% 

Change in Efficiencies After 2010 

  Punjab Sindh KP Balochistan Pakistan 

TE 

Improve 16-(64%) 7-(64%)  9-(32%)  

Fall 5-(20%) 3-(27%) 11-(50%) 14-(50%)  

Constant 4-(16%) 1-(9%) 2-(9%) 5-(18%)  

AE 

Improve 16-(64%) 7-(64%) 16-(73%) 10-(36%)  

Fall 6-(24%) 2-(18%) 2-(9%) 14-(50%)  

Constant 3-(12%) 2-(18%) 4-(18%) 4-(14%)  

EE 

Improve 16-(64%) 5-(45%) 15-(68%) 9-(32%)  

Fall 5-(20%) 5-(45%) 5-(23%) 16-(57%)  

Constant 4-(16%) 1-(10%) 2-(9%) 3-(11%)  

Production Capacity of DHQ Hospitals 

  Punjab Sindh KP Balochistan Pakistan 

2006-10 

IRS 80% 82% 100% (93%)  

CRS 8% -  -  

DRS 12% 18%  (7%)  

2011-15 
IRS 68% 73% 100% (97%)  

CRS 28% -    

 DRS 4% 27%  (3%)  
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Benchmark Hospitals 

  Punjab Sindh KP Balochistan Pakistan 
T

E
 

2
0
0
6

-1
0

 M-bahudin 

Jhang 

Lodhran 

Mianwali 

Bhakar 

Tharparker 

Thata 

Mirpurkhas 

Battagram 

Buner 

Hangu 

Lakki Marwat 

Swabi 

Barkhan 

Harnai 

Turbat 

Nushki 

Washuk 

Mianwali  

Badin  

Dadu  

Thatta  

Umer Kot  

Swabi  

Upper dir  

Barkhan  

Harnai  

Nushki  

Washuk  

Zhob  

Bajaur 

Kurram  

Ghizer  

Ghanche. 

2
0

1
1

-1
5

 

M.Garh 

Jhang 

Chaniot 

M-bahudin 

Lodhran 

Bhakar 

Mianwali 

Ghotki 

Umer Kot 

Mirpurkhas 

Shikarpur 

Thata 

Bannu  

Lakki Marwat  

Mansehra  

Peshawar  

Swabi 

Waran 

Barkhan  

Dera Bugti  

Harnai  

Turbat  

Nushki  

Washuk  

Ziarat 

Jhang  

Bhakkar  

Dadu  

Sanghar  

Tharparkar  

Umer Kot  

Barkhan  

Dera Bugti  

Harnai  

Kalat  

Washuk  

Ziarat  

Kurram  

Ghizer  

Kotli 

A
E

 

2
0
0
6

-1
0

 

Jhang 

Narowal 

Mandibahudin 

Khanewal 

Chakwal 

Mianwali 

Tharparker 

Thata 

Buner  

Peshawar  

Swabi 

Barkhan 

Harnai 

Turbat 

Nushki 

Washuk 

Mianwali  

Dadu  

Thatta  

Umer Kot  

Washuk  

Ghizer 

2
0
1
1

-1
5

 

M.Garh 

Jhang 

M-bahudin 

Kasur 

Chakwal 

 Bhakar 

Tharparker  

Umer Kot  

Thata  

Mirpurkhas 

Bannu  

Hangu  

Peshawar  

Swabi 

Kalat  

Turbat  

Nushki  

Washuk 

Jhang  

Bhakkar  

Dadu  

Tharparkar  

Washuk  

Ghizer 
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Benchmark Hospitals 

  Punjab Sindh KP Balochistan Pakistan 
E

E
 

2
0
0
6

-1
0

 
Jhang 

M-bahudin 

Mianwali 

Tharparker 

Thata 

Bunir  

Sawabi 

Barkhan 

Harnai 

Turbat 

Nushki 

Washuk 

Mianwali  

Dadu  

Thatta  

Umer Kot  

Washuk  

Ghizer 

2
0
1
1

-1
5

 M.Garh 

Jhang 

M-bahudin 

Bhakar 

Umer Kot  

Mirpurkhas  

Thata 

Bannu  

Peshawar  

Swabi 

Turbat  

Nushki  

Washuk 

Jhang  

Bhakkar  

Dadu  

Tharparkar  

Washuk  

Ghizer 

Best Performing Hospitals (Overall) 

 2006-10 Kasur    Kasur 

 2011-15 Chaniot Ghotki Peshawar  Chaniot 

Low Performing Hospitals (Overall) 

 2006-10 
B.Gar 

Rajanpur 
   

B.Gar 

Rajanpur 

 2011-15 
Hafiz Abad  

Okara 
   

H. Abad 

Okara 

 

These analyses provide interesting policy implications for developing an 

efficient secondary healthcare delivery system in the provinces of Pakistan. In 

Punjab, the performance of the DHQ hospitals seems to be affected by the 

urban-based policy. The hospitals located in backward areas are found 

efficient as compare to advance areas. The majority of the hospitals are also 

found working under their production capacity. The provincial government 

should revisit their policy of resource distribution and should give the priority 

of those hospitals, which are located away from the province centre. Because 

the majority of the population even poor population lived in a rural area. They 

have no options other than these hospitals. 

 

The major issue of the DHQ hospitals of Sindh is found shortage and 

misallocating of resources. In these hospitals, healthcare resources are not 

enough to meet the demand. Therefore, all the resources are fully utilized on a 

large number of patients. The shortage of resources can also be highlighted the 

scale inefficiency that indicates that most of the DHQ hospitals in Sindh are 

working under their production capacity. The efficiency of these hospitals can 

further be increased by increasing their inputs without political interference. 

 

 Due to the shortage of human as well as financial resources, the DHQ 

hospitals of KP and Balochistan are found inefficient. These hospitals are 
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found in cost-increasing units for their government. Due to the lack of health 

facilities, people have no trust in these hospitals and they move to visit private 

and tertiary level hospitals. The provincial government of these provinces 

should build the trust of their people in these hospitals by increasing the 

quantity and quality of human, financial and physical resources in these 

hospitals. 

 

At the country level, the performance of the hospitals is comparatively 

worsened. The hospitals are failed to achieve the objective of cost 

minimization. The primary source of inefficiency is based on underutilization 

and misallocation of resources in the hospitals of Pakistan. The 97 DHQ 

hospitals are using more inputs for current operational level and employing 

wrong or impropriate inputs mix. These both issues raised the cost of the 

hospitals. However, wastage of resources is found a most cost-increasing 

factor in the hospitals of Pakistan. The study further reveals that after fiscal 

decentralization the performance remains discouraging, the efficiencies scores 

remain below than 70 percent. 
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CHAPTER 4: 
 

COST PRODUCTIVITY OF THE  

PUBLIC HOSPITALS IN PAKISTAN 
 

 

4.1 INTRODUCTION 

 

Society and people are the main stakeholders of healthcare services. 

They can get more benefits from the increase in the performance and 

productivity of the health system. There is no preference but to enhance the 

productivity of the health care system for economic and social development 

and the elimination of current health problems (Brazier, et al., 2017). The lack 

of cost-effective health promotion facilities not only decreases the level of 

quality of life but also discourages improvements in efficiency in other 

economic areas (Kumar and Preetha, 2012). It also increases the number of 

diseases, disorders, mentally and physically ailments and other social, political 

and economic issues (Nabilou, et al., 2016). Therefore, due to the growing 

demand and minimal resources in this sector, a focus must be actually paid to 

competitiveness to determine how a DMU must incorporate production 

variables and resources to provide the services needed. (Pourreza, et al., 2010). 

 

Productivity improvement that subsequently one of the characteristics of 

the resistive economy tends to lead to cost decrease. (Nabilou, 2016). It plays a 

crucial role in increasing the strength of the country to move along the frontier 

of development. The process in which productivity rate is investigated and the 

results are subsequently compared with specific criteria is considered as one of 

the common tools in the study of healthcare system performance (Bloom and 

Reenen, 2011). In cases where productivity is not measured, decision-making 

becomes very difficult for policy makers and planners. In this situation, 

unscientific and impractical decisions are made and result in the waste of 

valuable resources in the healthcare sector (Kengil, et al., 2010). Obviously, 

determining the productivity of hospitals in production, allocation, and use of 

resources in healthcare is one of the fundamental steps in this regard. 

 

The technique Data Envelopment Analysis (DEA) was applied to 

calculate the productivity of hospitals in view of the significance of the 

subject. This approach is based on a series of optimizations by applying linear 

programming. In this technique, the productivity of every hospital can be 

separately calculated by applying the Malmquist index (MTPI). In addition, 

productivity changes can be split into two classifications: efficiency and 

technology change (Akazili, et al., 2008). Maniadakis and Thanassoulis (2004) 
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include the economic (cost) efficiency change in the Malmquist Productivity 

Index. This addition in MTPI is called Cost Malmquist Productivity Index 

(CMI). The index was set in terms of input cost rather than input quantity 

distance functions. Therefore, changes in productivity are decomposed into 

overall efficiency and technical cost changes. In addition, the overall change in 

efficiency is divided into technical and allocative changes in efficiency and 

cost technical changes into a part that encapsulates changes in input quantities 

and changes in comparative input prices. These decompositions give a better 

picture of the source of the change in productivity. Health system 

administrators and planners are anticipated to be aware of the productivity 

pattern and therefore take measures to achieve an optimized allocation of 

resources and increased productivity. 

 

Public hospitals of Pakistan are under pressure to improve both the 

quality and efficiency of health care services. Improving efficiency is 

imperative as inefficiency results in lost opportunities to provide care to 

patients (Kirigia, et al., 2015). At the same time, financing mechanisms that 

provide incentives to improve efficiency need careful assessment of 

performance. The issue of productivity growth in health care long has been an 

issue of interest. However, in Pakistan recent changes in policy of 

decentralization under the 18th amendment give this issue important policy 

significance. The cost productivity of public hospitals in developing countries 

particularly in Pakistan has not been evaluated by using CMI method until 

now.  

 

This study filled this research gap by examining the cost productivity of 

public hospitals in Pakistan. This study provided information about 

accountability for public expenditure and gives hospital administrator insight 

into how service efficiency might be improved. The study is to explore 

variations in the overall productivity in public hospitals of Pakistan from 

2006–2015 using input-oriented DEA Cost Malmquist productivity index 

(CMI). The results of this study can also help the policymakers and 

administrators of the healthcare sector in making rational decisions. The 

following questions affiliated to secondary healthcare service in Pakistan are 

tried to answer in this study. 

• What are the cost productivity trends of DHQ hospitals in Pakistan 

during the period under consideration? 

• What drives cost productivity change in the DHQ hospitals of 

Pakistan? 

• Is there any change in cost productivity of the DHQ hospitals after 

fiscal decentralization policy 2010? 
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• Is there any difference in the cost productivity of the DHQ hospitals 

at the provincial level? 

 

This chapter is organized as a literature review is discussed in section 

4.2. The methodology is briefly explained in the next section 4.3. After that, 

the productivity of DHQ hospitals in Pakistan is measured in the result section 

4.4. The conclusion is explained in the final section 4.5. 

 

 

4.2 LITERATURE REVIEW 

 

Productivity is, a time-varying variable, generally defined as the ratio of 

outputs to inputs (Baptist and Hepburn, 2013). For the purposes of this study, 

productivity is the minimizing inputs while maximization of visits as outputs. 

For measuring the productivity of the public hospitals, Data Envelopment 

Analysis Malmquist Index has been extensively used in the previous research 

such as Hollingsworth, 2008; Worthington, 2004; Grosskopf and Valdmanis, 

1987; Lee, et al., 2013; Nayar and Ozcan, 2008; and Ozcan, et al., 1992. 

 

This study is suggested to add the growing body of literature on public 

hospital productivity in numerous countries, for example, Canada (Ouellete 

and Vierstraete, 2004), Ireland (Gannon, 2008), Portugal (Barros, et al., 2008), 

China (N, YC., 2008), Greece (Karagiannis and Velentzas, 2012), Brazil 

(Lobo, 2010), Taiwan (Chang, 2011), South Africa (Zere, et al., 2005), 

Uganda (Yawe, and Kavuma, 2008), Angola (Kirigia, 2008), Botswana 

(Tlotlego, et al., 2010) and India (Dash, 2009). More brief evidence has been 

mentioned as follow. 

 

Linna (1999) used MPI to measure the productivity of 43 acute care 

hospitals in Finland by using panel data for the period 1988–1994. The result 

suggested that there is growth in the hospitals of Finland in the period 1992–93 

and 1993–94. This growth is mostly attributable to technological change rather 

than efficiency change. Similarly, Giuffrida (1999) observed acceleration in 

the efficiency gains as well as in technological progress in the 90 hospitals of 

England in 1990-1991 and 1994-1995. By using the Malmquist index 

calculation based on the input, Sommersguter-Reichmann (2000) confirmed 

that the productivity growth of 22 Austrian hospitals in the 1990s was due to 

technological advancements and a slight decrease in efficiency. Like 

explanations were stated by McCallion, (2000) in his study of 23 Ireland 

hospitals between 1986 and 1992. The research of Maniadakis and 

Thanassoulis, (2000) also shown that enhancement in efficiency increased 

most of the growth in 75 Scottish hospitals during 1991-92 to 1995-56. 

Whereas, Zere (2001) initiates a 17% reduction in the productivity of hospitals 
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in South Africa during 1992-93 and 1996-97. The technological regression 

was found the main source of the decline in productivity.  

 

An output-oriented Malmquist index decomposition used by Pilyavsky 

and Staat, (2006) suggested the 1% growth in productivity in the hospitals of 

four districts in Ukraine in the late 1990s. This growth was associated with 

technological regression but improved their efficiency over time. Similarly, 

NG. (2008) observed 3% growth in productivity of 12 coastal hospitals in 

China, which is attributed with 4.67% technological change and 8.6% 

efficiency change whereas 8.5% growth in 17 inland hospitals of China 

attributed with 8.5% technological change and 8% efficiency change. The 

study of Gannon, (2008) revealed that both technological and efficiency 

changes contribute to higher levels of productivity in General and Regional 

hospitals of Ireland, but lead to lower levels of productivity in County 

hospitals from 1995 to 1998. 

 

Kirigia, et al., (2008) assessed the performance of 28 municipal 

hospitals in Angola by applying Malmquist DEA during 2000-2002. The study 

discovered the 4.5% growth in productivity attributed to an average efficiency 

expansion of 12.7% and a technological decline of 7.3%. The improvement in 

efficiency was due to a 5% increase in pure efficiency change and a 7.3% 

increase in scale efficiency change. Similarly, Afonso and Fernandes, (2008) 

observed the positive but small average productivity growth in 68 Portuguese 

public hospitals in the period 2000-2005. 

 

Dimas, et al., (2012) estimate the productivity of public hospitals in 

Greek during 2003 and 2005. The study showed a 2% productivity growth in 

2003-2004, accredited to a 5% increase in innovation and a 1% decline in 

efficiency. The fall in efficiency accredited 0.97 pure efficiency change and 

1.02 scale efficiency change. Whereas in 2003-2005 hospital productivity 

deteriorated by 5% due to a fall in efficiency of 4% and 2% increase in 

innovation. The efficiency decline was accredited to 0.98 pure efficiency 

change and 0.99 scale efficiency change. In addition, the productivity of 30 

University hospitals in Brazil in 2003 to 2006 was measured by Lobo, et al., 

(2010) and 20.9% growth is observed in the productivity of University 

Hospitals, which is accredited merely to an increase of 36.5% in innovation 

moderated by a 10.3% fall in efficiency. 

 

Mujasi, et al., (2016) calculated the productivity of 13 public hospitals 

in Uganda in 2010-2014. They found 1.049 MPI values which indicate the 

increase in productivity of public hospitals in Uganda. This growth in 

productivity was due to technological advancement. Cheng, et al., (2016) also 

analyzes the health reform effect on the productivity of public hospitals. In this 
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study, variation in the productivity of 48 hospitals of Hubei province in China 

is analyzed before and after the reform process in the Hubei Province from 

2008 to 2014. There is a decline in the productivity of the hospitals from 2008 

to 2014. This decline was to 23.89% technological regression. From 2008 to 

2012, there was growth in productivity but after that, it declines from 2012 to 

2014.  

 

 

4.3 METHODOLOGY 

 

Let us assume that the inputs and outputs of the hospitals in ‘t’ time 

period are: 

 
mtx   = non-negative inputs'  

sty   = non-negative outputs ‘s’ 

 

For the requirement of input, the technology of production in period ‘t’ is 

 

  ( ) :   .....t t t t tL y x x can produce y      (4.1) 

  

Above equation consist of all vectors of inputs that can produce output 

YT. The set of production technology can be seized in terms of input distance 

function (Shepard, 1953) as:  

  

 ( , ) sup : ( ), 0 .....
t

t t t t t
i

x
D x y y

   
     

   

    (4.2) 

 

where  

 

D = technology set for the hospitals 

𝑖 = Input orientation 

 

Lt (yt) = the set of input vectors ‘xt’ which can produce the output 

vector ‘yt’ Input distance function ‘ ( , )t t t
iD x y ’ is the reciprocal of input-

oriented technical efficiency (Fare and Primont, 1995). It is the ratio of actual 

input to the input level on the frontier. In the presence of inputs prices  

‘
ntw  ’ cost function can be used to define the technology: 

  

    ,    min : ( ), 0 ......4.3
t

t t t t t t t tt

x
C w w x x L y wy    
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  , t t tC y w  = it is the minimum cost for producing a given vector of 

output yt at available input prices ‘wt’ and the technology of period t.  

 

For measuring productivity, Caves, et al., (1982) adopted an index of 

Sten Malmquist (1953). They used it theoretically and showed its association 

with Tornqvist quantity index with the assumption of full technical efficiency. 

However, Fare et al., (1957) first time used it empirically without the 

postulation of full technical efficiency. The input-distance based Malmquist 

index can be defined as the geometric mean of two input oriented Malmquist 

indices, one with period t as the reference period and another with period t+1 

as the reference period (Caves et al., 1982, Fare et al., 1992): 

 
1/2

1 1 1 1 1

1

( , ) ( , )
. .....4.4

( , ) ( , )

t t t t t t
i i

t t t t t t
i i

D y x D y x
IM

D y x D y x

    



 
  
 

 

  

When average IM >1 the xt+1 are higher efficient frontier than are the xt 

for outputs and so there is a fall in productivity between t and t+1. 

 

 

4.3.1 A Cost Malmquist Productivity Index 

 

Early estimations of dynamic technical productivity ignored input prices 

and hence, allocative efficiency. The allocative efficiency has to do with how a 

technically efficient firm can decrease the overall cost of outputs by choosing 

an appropriate level of inputs at their costs. The dynamic of productivity is can 

be affected by the change in allocative efficiency (Thanassoulis, et al., 2015). 

Before, Bauer (1990) had followed Nishimizu and Page (1982) parametric 

stochastic frontier analysis (SFA) and decomposed total factor productivity 

change (TFP) into technical efficiency change, allocative efficiency change, 

technical change, price effect and scale economies effect. However, Bauer’s 

technique has been criticized by Balk (1998) and Maniadakis and Thanassoulis 

(2004) as demanding and practically unrealistic. As noted, the classical 

technical Malmquist productivity index of Fare, et al., (1992, 1994) was 

proposed when inputs and output quantities, but not their prices, are available. 

Maniadakis and Thanassoulis (2000, 2004) extended the technical Malmquist 

index to cost Malmquist productivity index (CMI) using nonparametric DEA 

models, decomposed it into cost (economic) efficiency change, and cost 

technical change. The cost efficiency change can further be decomposed into 

technical efficiency change (TEC) and allocative efficiency change (AEC), 

both capturing cost while the cost technical change can be broken down into 
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the standard technical change (TC) and price effect (TC). The CMI is better 

defined in terms of cost rather than inputs distance functions or input 

efficiency scores and is useful when managers minimize costs give input price 

data.  

 

In the presence of prices of inputs cost Malmquist Index of Maniadakis 

and Thanassoulis (2004) can be used. The cost Malmquist (CM) productivity 

index is as in (4.5): 

  
1/2

1 1 1

1 1 1 1

1

1 1

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

( , ) ( , )

t t t t

t t t t t t

t t t t

t t t t t t

w x w x
C y w C y w

CM
w x w x

C y w C y w

  

   



 

 
 

  
 
 

 (4.5) 

 

where 1
mt t t t

n nnw x w x  n denotes the nth input and is as explained in (4.3) 

under the CRS technology. Caves et al. (1982) took these cost ratios in (5.5) as 

distances or inflation (deflation) factors. While in the IM index, these ratios 

were taken as input quantities but they are taken as input costs in the CM 

index. The cost ratio measures how much aggregate cost of production in the t 

time period can be reduced at the current level of output with giving prices wt. 

This ratio estimates the distance between the observed cost watt and the cost 

boundary Ct (yet, wt). The rest of the cost ratios in (4.5) are defined in a 

similar manner. Thus, the CM index measures the distances by which the costs 

of input can be increased or decrease to reach a cost boundary. This intuitive 

approach is used to achieve the objective of cost minimization. The less than  

1 value of a CM index indicates the progress in productivity, a value greater 

than 1 suggests regress and a value equal to 1 shows constant productivity in 

terms of aggregate inputs cost of controlling for output. 

 

Overall (cost) efficiency (OEC) change and cost-technical change 

(CTC) are two main components of the CM index. Furthermore, these 

components can be further decomposed into input price and input quantity as 

detailed in Maniadakis and Thanassoulis 2004). 

 

The CM index can be disintegrated into EC and TC, as follows: 
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 (4.6) 

  

From outside the brackets in (4.6) both numerator and the denominator 

are inverses of Farrell cost efficiency measure. This part depicts the EC input 

from the t to the t+1 time span. It demonstrates how often the unit reaches the 

cost limit when it moves from t to t+1. The label within the square brackets of 

(4.6) is called the CTC. It evaluates the move of the cost limit evaluated at the 

xt and xt+ input mixes. The CTC deals with the cumulative impact of the 

change in input costs and technology over time. The cost of production relies 

on the technology and input prices in every other period and its overtime 

change highlights adjustments in these two components, the cumulative impact 

of which is seized by the CTC. The element of technical change likens the 

minimum price of obtaining those output in a one-time span with those of 

another. Later, the impact of input price alterations in the subsequent 

decompositions is separated from the essence of technical changes on the low 

cost at which output is manufactured when shifting from one-time span to the 

next. 

 

The disintegration of OEC: The element of OEC in (4.6) can be 

disintegrated into technical (TEC) and allocative efficiency change (AEC): 
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          (4.7) 

  

The first element on the right side of (4.7) is ‘‘catch-up’’ element in the 

Malmquist index. It processes input TEC between period t and t+1. Similarly, 

the second element in (4.7) seizures input AEC and specifies the degree to 

which the component ‘‘catches-up’’ with the best input mix in light of the 

input cost in every period. The CTC term in detentions the move in the cost 

boundary alike to the move of the production boundary in the disintegration of 

the IM index. Steps within the cost boundary can be precipitated perhaps by 
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changes in the production boundary or by comparative changes in the input 

cost. Therefore, the CTC aspect can be further decayed as follows: 
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 (4.8) 

 

In 4.8, like Malmquist (IM) index, technical change (TC) is the first 

element in the right side of the equation. It reveals the move of the production 

boundary between period t and t+1, assessed at xt and xt+1. The expressions in 

the second square brackets, detention the residual effect of comparative input 

price deviations on the move of the cost boundary. Especially, this term arrests 

the involvement of comparative input price variations on changes of the least 

cost at which output is produced. AEC term will be devoted to as input price 

effect' (PE). The PE seizures variations in the inputs required to produce 

certain output accredited to changes in comparative input prices. 

Consequently, general the CM index can be decomposed as follows: 

 

CMI = OEC×CTC×TEC×AEC×TC 

CMI = IM×AEC×PE 

 

DEA technique can be applied to calculate the CM index. Let us have 

production units in each time span j = 1, 2.... n. In period t, the joth unit use 

xtij0 (i = 1, 2 ... m) existing at prices wtij0 (i = 1, 2 ... m). For unit j0 the cost 

of output is 1
mt t t t

ijo ijoiw x w x . Likewise, the costs indicated, 1 1t tw x   are 

correspondingly 1
mt t t t

ijo ijoiw x w x  and 1
1

m t t
ijo ijoi w x 

 . For unit j0, the term 

can be computed using models such as that in 4.9. 
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0, 0, 1, ; 1.....k ix j n i m          (4.9) 

  
t
ijow  = input cost I for DMU jo at time span t. xi, i = 1, 2. . . m. as well as  

λj, j = 1, 2 ... n are the factors of the model. The cross period cost
1( , )t t tc y w

, 
1 1 1( , )t t tc y w  

, and,
1 1 1( , )t t tc y w  

 is calculated by applying the model 

(5.15) after changing t to t + 1 in yt
rjo (i.e. period t + 1 levels of output for unit 

j0) while the restraints and prices remain same, period t data. The model in 

(5.9) relays to CRS technologies. For VRS technologies, the convexity 

constraint 
1

1
n

j
j

   is added to the constraints to model (4.9). For the 

decomposition of the CM index one has simply to compute the distance 

functions as shown by Fare, et al., (1957), whose models for period t are 

reproduced below: 
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0......jz           (4.10) 

 
1 1( , )t t t

iD y w 
,

1 1 1( , )t t t
iD y w   1( , )t t t

iD y w
 be computed using models 

(4.10) respectively, after changing around the time periods t and t+1. 
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4.3.2 Application of Cost Malmquist Index (CMI) 

 

In the literature of productivity, application of Cost Malmquist 

Productivity Index particular in the health sector is found rare, only one study is 

found with an application of CMI on the university hospitals (Maniadakis and 

Thanassoulis, 2004). The application of CMI is also found in the industry of 

Biotech and Biopharmaceutical in Taiwan (Tzu-Chun, et al., 2012), supply 

chain (Fallah, et al., 2012), the industry of Bank (Anagba, 2015) and universities 

(Lotfry, et al., 2007). Few other studies also found with the application of CMI 

(Balezenties, 2012). However, there is not a single study related to the 

productivity of hospitals with the application of CMI in developing countries. 

Even in Pakistan, the productivity of public hospitals has not been measured. By 

filling this gap, the current study will be a valuable addition in the literature of 

hospitals productivity with the application CMP index. 

 

 

4.4 RESULTS 

 

In section 4.4, the hospital is likened at various times to assess variation 

in productivity by regard to a common cost fence when data on input-output 

and input cost are given. It has been shown from the DEA examination in the 

preceding chapters that the efficiency of DHQ hospitals has been improved 

during the period of the study. However, it does not mean that with the 

increase in average efficiency, productivity is also increase improved. Because 

there are no such technology factors incorporated in DEA. It does not show 

whether variation in productivity is the result of better management or due to 

the availability of technology. 

 

Using the Cost Malmquist productivity indices, a good way to 

distinguish between changes in efficiency, prices, and transformation over 

time in the efficiency frontier. As illustrated in Chapter 3, the input-output set 

is used as the basis for assessing the MPI and CMI indices. The indices of 

productivity change are measured by comparing over the period 2006-15. 

First, the cost productivity of DHQ hospitals in all provinces is individually 

computed on the basis of every province's cost frontier. Thereafter, the 

productivity of all DHQ hospitals in Pakistan was calculated jointly on the sole 

basis of the common cost boundary. The findings can be interpreted as 

follows:  

 

Values >1 regress in cost productivity of DHQ hospitals  

Values <1 progress in cost productivity of DHQ hospitals;  

Values = 1 no change in cost productivity of DHQ hospitals. 

 



115 

4.4.1 Cost Productivity of DHQ hospitals in Punjab 

 

Punjab as already explained is the most developed and populous 

province of Pakistan. Punjab has comparatively most resource consuming 

DHQ hospitals. The efficiencies of these hospitals have already been estimated 

in previous chapter three. Now the cost productivity of these hospitals is 

estimated in this part of the study. The result mentioned in Table 4.1 indicates 

that over the ten years of the study period, average CMI index score (0.958) 

point out the 4.2 percent growth in the cost productivity of the DHQ hospitals 

in Punjab. This growth is driven by a positive change in technical productivity 

(4.4 percent), allocative efficiency (4.2 percent) and input prices (4.4 percent).  

 

In order to compare the cost productivity of the hospitals between 

2006/10-2011/15 period, it is observed that the hospitals of Punjab have 

experienced 7.2 percent growth in cost productivity in 2006-10 while 1.4 

percent in 2011-15. The growth in cost productivity during 2006-10 is 

attributed to 9.3 percent progression in technical productivity while 5.9 percent 

decline in allocative efficiency. In 2011-15, the cost productivity growth is 

determined by the 0.3 percent growth in technical productivity and a 3.3 

percent decline in allocative efficiency. In both of this period, there is a decline 

in the economic efficiency of the DHQ hospitals of Punjab. It means the DHQ 

hospitals of Punjab are most productivity before 2010.  

 

Table 4.1: 

Geometric Mean of Cost Productivity of DHQ Hospitals  

in Punjab (2006-2015) 

  Effch Pech SEch Tech MPI AEch EEc Pch CMI 
C.G 

% 

I 0.836 0.97 0.862 1.086 0.907 1.059 1.027 0.966 0.928 7.20 

II 1.024 1.039 0.986 0.973 0.997 1.033 1.073 0.891 0.986 1.40 

III 0.952 0.954 0.953 0.957 0.956 0.958 0.957 0.956 0.958 4.20 

I = 2006-10; II = 2011-15; III = 2000-15; Effch = Tech * SEch; MPI = Effch 

* Tecch; EEc = Tech * AEch;  

CMI = MPI* AEch * Pch; Effch = Efficiency Change; Pech = Pure Efficiency 

Change; SEch = Scale Efficiency Change; Tecch = Technological Change; 

MPI = Malmquist Productivity Index;  

EEc = Economic Efficiency Change; AEch = Allocative Efficiency 

Pch = Price Change; CMI = Cost Malmquist Index;  

C. G = Cost Productivity Growth = (1-CMI)*100 

Source: Author’s Calculation 
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At the individual level, 17 (68 percent) hospitals of Punjab experienced 

growth in cost productivity and remaining 8 (32 percent) hospitals found with 

the negative trend of cost productivity during 2006-15. The most cost 

productive hospital belongs to the district Chaniot. While the decline is found 

in the cost productivity of the hospitals of Mianwali, Pakpattan, Okara (s), 

Attock, M. Garh, Jhang, Sheikhupura, and Vehari. It is also observed that 

before 2010, the hospitals are on average most progressive as compare to the 

period after 2010. In 2006-10, 15 (60 percent) hospitals get growth in cost 

productivity while 10 (40 percent) hospitals showed a decline in the cost 

productivity. In 2011-15, the cost productivity of 14 (56 percent) hospitals is 

declined and 11 (44 percent) experienced cost productivity growth. It is also 

observed that after 2010 the cost productivity of 17 (68 percent) hospitals is 

improved while 8 (32 percent) hospitals get a decline in their cost productivity. 

 

 

4.4.1.1 Decomposition of Cost Malmquist Productivity Index 

 

The decomposition of Cost Malmquist index (CMI) is based on the 

classical Malmquist Productivity Index (MPI), allocative efficiency change 

and price change. The details of these components are given as under. 

 

 

4.4.1.1.1 Total Factor Productivity (MPI) 

 

In Table 4.1, the average value of MPI (0.956) indicates the 4.4 percent 

growth in productivity of the DHQ hospitals of Punjab during 2006-15. This 

growth is determined by the positive change in efficiency and innovation. .as 

far as, individual performance of the hospitals is concerned, 18(72%) hospitals 

are found with a growth rate while 7(28%) are found with negative. The most 

productive hospital is of the district Chaniot. Similarly, in 2006-10, the 

productivity of the hospitals grows at the rate of 9.3 and 0.3 percent in 2011-

15. This growth is mostly associated with technological progress in hospitals. 

Out of 25, 9 (36 percent) hospitals experienced a negative growth rate in 2006-

15 and 13 (52 percent) hospitals in 2011-15. It is also observed that the 

productivity of 11 (44 percent) hospitals is declined after 2010 while 

remaining hospitals get growth. The change in efficiency and technology is 

determined the rate of growth in productivity. These both components of 

productivity are explained as under. 
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A)  Efficiency Change 

The efficiency change tells about the difference between a hospital and 

the frontier of efficiency. It means this change compare a hospital which is 

below frontier with the hospital which is on the frontier during (t) to (t+1). 

There is two component of efficiency change first is pure efficiency change 

and second is scale efficiency change. It is observed (Appendix A) that there is 

4.8 percent progress in the efficiency of DHQ hospitals of Punjab in 2006-15. 

This improvement is determined by the positive change in technical and scale 

efficiency. At the individual level, out of 25 DHQ hospitals, 8 (32%) 

experienced a decline in efficiency and 17 (68%) hospitals get progress in 

efficiency. The first part of the study period (2006-10) also showed 16.4 

percent progress in efficiency in which the contribution of scale efficiency is 

higher as compared to technical efficiency. On the contrary, hospitals 

experienced regress in the efficiency-based performance in 2011-15. This is 

because of the negative change in technical efficiency. 

 

B) Technological Changes 

The shift in the frontier of efficiency from one period to the second 

period is shown by the change in technology. It is found in that in all the study 

hospitals is experienced 4.3 percent technological improvement in 2006-15. 

Among 25 DHQ hospitals of Punjab, hospital of Vehari is lie on the lowest 

frontier followed by Sheikhupura and Jhang while Chiniot’s hospital is found 

on the higher frontier as shown in Table 4.2. For making a comparison 

between 2006-10 and 2011-15, it is observed that in 1st period 8.6 percent 

regression is found in innovation while in the 2nd time period hospitals has 2.7 

percent technological advancement. 

 

 

4.4.1.1.2 Allocative Efficiency and Price Change 

 

Finally, the two cost productivity indices, namely, change in allocative 

efficiency and prices, indicated an increase in cost productivity throughout the 

research period. These changes are caused by both managerial decisions and 

rising input prices. The result presented in Appendix A indicates that the 

managerial base performance of the DHQ hospitals is improved by 4.2 percent 

during the period of the study. In first as well as in second, however, AE is 

most regressive in 2006-10 as compared to 2011-15. At individual level 10 (40 

percent) of the hospitals have declined in their managerial level performance 

with a score greater than 1 during the study period. The management of the 

hospital in district Vehari, Mundibahudin and Sheikhupura are found less 

productive as compared to other district hospitals in Punjab. The last 

component, price change, of the CMI indicates the positive change (4.4 

percent) throughout the study period. There is a positive change (3.4 percent & 
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10.9 percent) in input prices during a couple of years (2006/10-2011/15). The 

change in MPI and CMI after 2010 is also confirmed with the significant (5 

percent) results of the Wilcoxon Rank Test as shown in Table 4.2.  

 

Table 4.2: 

Cost Productivity of DHQ Hospitals in Punjab (2006-2015) 

 
2006-2015 2006-10 2011-15 

DHQ CMI % CG MPI CMI MPI CMI 

Bahawalnagar 0.981 1.9 0.948 0.959 1.05 1.03 

Layyah 0.938 6.2 0.944 0.903 1.015 0.98 

Mu. Garh 1.042 -4.2 1.048 1.038 1.049 1.05 

Rajanpur 0.948 5.2 0.931 0.889 0.962 1 

Jhang 1.051 -5.1 1.093 1.116 1.057 1 

T.T. Singh 0.886 11.4 0.969 1.007 0.869 0.78 

Chaniot 0.495 50.5 0.206 0.288 0.724 0.7 

Narowal 0.937 6.3 1.031 1.073 0.848 0.81 

Hafizabad 0.985 1.5 1.011 1.06 0.986 0.93 

Mundi Bahudin 0.95 5 0.988 1.013 0.964 0.9 

Kasur 0.982 1.8 0.927 0.9 1.007 1.05 

Okara 0.928 7.2 0.872 0.914 0.991 0.95 

Okara (s) 1.019 -1.9 1.035 0.989 1.031 1.04 

Sheikhupura 1.065 -6.5 1.08 1.005 1.018 1.1 

N. Sahib 0.987 1.3 0.951 0.965 0.982 1 

Khanewal 0.972 2.8 1.008 1.005 0.994 0.95 

Lodhran 0.948 5.2 0.938 0.974 0.917 0.92 

Pakpattan 1.008 -0.8 0.986 1.021 0.991 1 

Vehari 1.133 -13.3 0.966 1.269 1.365 1.2 

Attock 1.019 -1.9 1.026 0.993 1.016 1.04 

Chakwal 0.975 2.5 0.852 0.824 1.064 1.11 

Jhelum 0.991 0.9 0.894 0.896 1.092 1.1 

Bhakkar 0.956 4.4 0.769 0.845 1.085 1.08 

Jahurabad 0.963 3.7 0.951 0.903 1.002 1.02 

Mianwali 1.007 -0.7 1.016 0.925 0.999 1.06 

G.M. 0.958 4.2 0.907 0.928 0.997 0.99 

Wilcoxon Signed Rank Test 

  
Z p 

MPI 2006/10-2011/15 -6.92 0.0 <5% 

CMI 2006/10-2011/15 -5.88 0.02<5% 

Source: Author’s Calculation 
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It is concluded that the change in efficiency, technology, and price 

change gave momentum to the growth in cost efficiency. In spite of economic 

and climatic shocks, the cost productivity increased by some 4.2 percent and 

the technical productivity grew by 4.4 percent during 2006–2015. Among all 

the DHQ hospitals in Punjab, the hospital of Chaniot is found most productive 

because it is newly established districts in 2009 and working with new 

management. Moreover, the effect of fiscal decentralization under 18th 

amendment 2010 looks weak. Because after 2010, the productivity of the 

hospitals is declined. The economic and managerial performance of the 

hospitals is also declined after 2010. The provincial, as well as district 

government, should improve the performance of the hospital’s management. 

 

 

4.4.2 Cost Productivity of the DHQ Hospitals of Sindh 

 

In the Sindh, 3rd largest province of Pakistan, cost productivity of the 

DHQ hospitals is growing with the rate of 10.2 percent over the period (2006-

15). This growth is determined by the positive change in technical productivity 

and allocative efficiency as shown in Table 4.3. During 2006-10, 8.4 percent 

growth is observed in the cost productivity of the hospitals while 8.7 percent 

growth is found in 2011-15. In both times, there is deterioration in allocation 

efficiency and economic efficiency, which reflects the bad performance of the 

management due to which cost of these hospitals is increased. 

 

Table 4.3: 

Geometric Mean of Cost Productivity of DHQ Hospitals  

in Sindh (2006-2015) 

  Effch Pech SEch Tech MPI AEch EEc Pch CMI 
C.G 

% 

I 0.919 0.947 0.97 0.978 0.899 1.476 1.397 0.657 0.916 8.4 

II 0.984 0.937 1.05 0.93 0.916 1.212 1.136 0.840 0.913 8.7 

III 0.908 0.909 0.908 0.910 0.910 0.915 0.918 0.916 0.898 10.2 

Source: Author’s Calculation 

 

Individual performance of the DHQ hospitals is mentioned in Table 4.4. 

It shows that all the hospitals are experienced growth in their cost productivity 

during the period 2006-15. The DHQ hospitals of districts Thatha, Jacobabad, 

and Shikarpur are found most productive as compared to other hospitals. 

While the hospitals of districts Dadu, Tharparkar, and Mirpurkhas are found 

comparatively less, cost productive. During 2006-10, the growth level (8.4 
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percent) of cost productivity is lower as compared to the period 2011-15 (8.7 

percent). 

 

 

4.4.2.1 Decomposition of Cost Malmquist Productivity Index 

 

The details of the components of the CMI are briefly explained as under. 

 

 

4.4.2.1.1 Total Factor Productivity Index (MPI) 

 

Summary of productivity changes in the DHQ hospitals is shown in 

Table 4.3. It can be noted here that all the hospitals are experienced 

productivity growth throughout the study period. The productivity of the 

hospitals has grown with a rate of 9 percent, which is attributed to the positive 

change in efficiency and innovation in 2006-15. The growth rate is found 

higher in the hospitals of district Jacobabad, Shikarpur, Thata, and Mirpurkhas, 

lower in the hospital of Dadu and neutral in the hospital of Thata as shown in 

Table 4.4. 

 

In the first period of the study (2006-2010), growth in the productivity 

of the hospitals is found 10 percent while 8 percent growth is found in the 

second period (2011-15). Both of these growth rates are determined by the 

positive change in innovation and efficiency. The hospitals of the district 

Umerkot, Jacobabad and Mirpurkhas are most productive in the first time 

period and the hospitals of district Thata and Mirpurkhas are found most 

productive in the second time period as shown in Table 4.4. The components 

of technical productivity are briefly explained as under. 

 

A) Efficiency Change 

Results present in Appendix D tell that the change in efficiency in the 

hospitals of Sindh is found less than 1 not only in the period 2006-15 but also 

in two times period 2006-10 and 2011-15 which equates to an evidential 

increase in performance. Following this, a 9 percent progression happened in 

the change in technical efficiency during the ten years, means the DHQ 

hospital performance has viewed the growth in efficiency during 2006-15. The 

hospital of Thata district is one most near to the efficient frontier with 18 

percent progression. While only one hospital of district Tharparkar is 

experienced 1 percent regression in efficiency as in Table 4.4. 

 

The average efficiency change is 0.899 during 2006-10, which means 8 

percent growth in efficiency, which is associated with 5 percent growth in 

technical efficiency and 3 percent in scale efficiency. The average efficiency 
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change is 0.984 during 2011-15, which means 2 percent improvement in 

efficiency. The improvement in efficiency after 2010 is determined by 6 

percent progression in technical efficiency while 5 percent regression in scale 

efficiency. 

 

B) Technological Change 

Table 4.3 shows the technological improvement in all the period of the 

study. On average, there is 9 percent technological improvement in the DHQ 

hospitals of Sindh during the study period. The technological improvement is 

found higher in the hospital of Thata (19 percent) followed by Shikarpur (13 

percent) and Jacobabad (12 percent). The hospital of Tharparkar district is 

found with no technological improvement during the study period (Appendix 

D). The production frontier has improved by 2 percent and 7 percent in the 

periods 2006-10 and 2011-15 respectively. It indicates the improvement in the 

innovation of the hospitals after 2010. 

 

 

4.4.2.1.2 Allocative and Efficiency Change 

 

Finally, the two cost productivity indices, namely, change in allocative 

efficiency and prices, indicated an increase in cost productivity throughout the 

research period. On average 8.2 percent, improvement is found in the 

management base change in the DHQ hospitals of Sindh in 2006-15. The 

hospital of Thata district has a higher improvement in its management in ten 

years of the study. However, there is a regression in the management of the 

hospitals in 2006-10 (48 percent) and 2011-15 (21 percent). It means after 

2010, a little bit improvement is found in the management of the DHQ 

hospitals of Sindh. As far as price change is concerned, the average inputs 

price change is observed 8.4 percent (0.916) during the period of the study. 

While in 2006-10, 34 percent progression is found in the input prices and 16 

percent in 2011-15. It indicates the decline in the change of input prices after 

2010. The variation in the productivity indices of the DHQ hospitals of Sindh 

is confirmed with the significant finding of Wilcoxon rank test mentioned in 

4.4. 
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Table 4.4: 

Cost Productivity of DHQ Hospitals in Sindh (2006-2015) 

 
2006-2015 2006-10 2011-15 

DHQ CMI % CG MPI CMI MPI CMI 

Badin 0.938 6.2 0.923 0.89 0.863 0.899 

Dadu 0.912 8.8 0.93 0.996 0.997 0.968 

Ghotki 0.932 6.8 0.892 0.896 0.893 0.902 

Jacobabad 0.816 18.4 0.814 0.929 0.919 0.869 

Mirpurkhas 0.862 13.8 0.885 0.952 1.016 0.954 

N. Feroz 0.926 7.4 0.87 0.926 0.949 0.921 

Sanghar 0.929 7.1 0.894 0.961 0.987 0.944 

Shikarpur 0.893 10.7 0.843 0.862 0.897 0.874 

Tharparker 0.979 2.1 0.898 0.999 1.037 0.979 

Thata 0.887 11.3 0.871 0.727 0.739 0.814 

/Umerkot 0.826 17.4 0.784 0.971 1.067 0.936 

G.M. 0.899 10.1 0.872 0.916 0.938 0.913 

 Wilcoxon Signed Rank Test 

 
  

Z p 

 MPI 2006/10-2011/15 -5.314 0.000<5% 

 CMI 2006/10-2011/15 -6.481 0.021<5% 

Source: Author’s Calculation 

 

To summarize, this surveillance and assessment of performance are 

valuable for policymakers and healthcare executives. Assessment of show how 

the different hospitals perform comparatively to their benchmarks. The 

estimation of productivity indicates whether there is growth in productivity or 

falling allowing curative measures to be taken. The findings of this part of the 

study enable the policymakers in Sindh to develop a useful policy to expand 

the efficiency and productivity of the DHQ hospitals. 

 

 

4.4.3 Cost Productivity of DHQ Hospitals in Khyber Pakhtunkhwa 

 

Cost productivity of DHQ hospitals of KP province is also measured by 

using the CMI method. The findings suggested that, throughout the study 

period, average values of CMI indicate the growth in cost productivity of the 

hospitals as shown in Table 4.5. Generally, over the ten years (2006-15) study 

period, changes in the CMP index score (0.917) point out 8.3 percent growth 

in cost productivity which is driven by 7.7 percent improvement in the hospital 

management and 8.6 percent growth in technical productivity of the hospitals. 
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Similarly, in the period 2006-2010, DHQ hospitals of KP registered 8.9 

percent growth in cost productivity while after 2010, it is decreases and growth 

is found 8.5 percent rate in 2011-15. However, in both time, the performance 

of the management of the hospitals is declined. 

 

 

Table 4.5: 

Geometric Mean of Cost Productivity of DHQ Hospitals  

in KP (2006-2015) 

  Effch Pech SEch Tech MPI AEch EEc Pch CMI 
C.G 

% 

I 1.105 0.987 1.12 0.819 0.905 1.027 0.987 0.98 0.911 8.9 

II 0.998 1.019 0.979 0.922 0.920 1.074 1.019 0.926 0.915 8.5 

III 0.913 0.914 0.913 0.911 0.914 0.923 0.924 0.923 0.917 8.3 

Source: Author’s Calculation 

 

Individual performance of the DHQ hospitals of KP as shown in Table 

4.6 indicates that 19 (86.6 percent) hospitals are experienced growth in their 

cost productivity, while 3 (13.4 percent) get productivity decline during 2006-

15. The hospitals of the districts Charsadda, Lakki Marwat, Buner, and 

Mansehra have a higher level of growth in cost productivity while the negative 

trend is seen in the hospitals of district Nowshera, Haripur and Upper Dir. 

Similarly, in the first part of the study period 2006-10, there is a regression in 

the cost productivity of the 4 (18.18 percent) hospitals while 18 (81.82 

percent) have grown in their cost productivity. Among these, the hospitals of 

district Bannu, Abbottabad, Charsadda, Lakki Marwat, and Kohat are most 

productive while Mardan, Upper Dir, Chitral, and Haripur districts have 

hospitals with negative growth productivity in 2006-10. In the second part of 

the study period, 17 (77.27 percent) hospitals are found productive and 5 

(22.73 percent) hospitals get a decline in their cost productivity. In 2011-15, 

the hospitals of districts Charsadda, D. I. Khan, Buner, Lakki Marwat, and 

Mansehra have a high level of cost productivity. 

 

 

4.4.3.1 Decomposition of Cost Malmquist Productivity Index 

 

4.4.3.1.1 Total Factor Productivity Index (MPI) 

 

The major determinant of the cost productivity is technical productivity. 

According to MPI (0.914), DHQ hospitals of KP get 8.6 percent growth in 

their productivity in the study period. This growth is determined by the 
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positive change in efficiency and innovation. The productivity is declined in 

the 3 (13.63 percent) hospitals of Haripur, Nowshera, and Upper Dir. While, 

most productive hospitals belong to the Charsadda, Buner, Mansehra and D. I. 

Khan districts. The 9.5 percent and 8 percent growth are also found in the 

productivity of the hospitals during a couple of years respectively 2006-10 and 

2011-15. In the first period, only 2 (9.1 percent) hospitals have a negative 

trend in their productivity while in 2011-15 productivity of the 7 (31.8 percent) 

hospitals is declined. It means after 2010 there is a regression in the 

productivity of the hospitals.  

 

A) Efficiency Change 

It is observed from the Table 4.5 efficiency change is negatively 

contributed to the technical productivity regress during the period under 

consideration. This decline is associated with a negative variation in PECH 

and positive change in SECH. In the first part of the study period 2006-10, 

regression is found in efficiency which is associated with the positive change 

in PTECH and negative change in SECH while after 2010 EFCH is improving 

with the association of negative change in PECH and positive change in SECH 

hospitals. Out of 22 DHQ hospitals in KP, all the hospitals except, the 

hospitals of district Noshehra, Haripur, and Upper Dir are found progressive 

during the study period as shown in Appendix III. 

 

B) Technological changes 

Overall, all the hospitals of KP experienced 8.8 percent technological 

progression during the study period. The hospitals are found on the higher 

frontier during the period 2008-2009. For making a comparison between 2006-

10 and 2011-15, it is observed that the 1st period is more progressive (18.1 

percent) than second (7.8 percent) in the technological change. At the 

individual level, it is observed that 19 (86%) hospitals achieved technological 

progress during the period of the study. 

 

 

4.4.3.1.2 Allocative and Price Efficiency Change 

 

The managerial base performance of the DHQ hospitals is improved 

with the rate of 7.7 percent during the period. However, in a couple of years 

(2006/10-2011/15) there is a decline in the performance of the management. 

While the last component of the CMI is a price change, indicate improvement 

throughout the study period. It indicates the main contributor to cost 

productivity is price change with innovations rather than allocative efficiency. 
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The change in MPI and CMI after 2010 is also confirmed by using 

Wilcoxon Rank Test and result are found significant at 5% as shown in  

Table 4.6. 

 

Table 4.6: 

Cost Productivity of DHQ Hospitals in KP (2005-2015) 

 
2006-2015 2006-10 2011-15 

DHQ CMI % CG MPI CMI MPI CMI 

Abbottabad 0.918 8.2 0.811 0.804 1.006 1.026 

Bannu 0.882 11.8 0.806 0.786 0.99 0.974 

Battagram 0.942 5.8 0.895 0.919 0.971 0.992 

Buner 0.839 16.1 0.855 0.935 0.759 0.755 

Charsadda 0.785 21.5 0.789 0.818 0.736 0.738 

Chitral 0.978 2.2 0.986 1.054 0.942 0.91 

D. I. Khan 0.855 14.5 0.905 0.976 0.789 0.744 

Hangu 0.878 12.2 0.954 0.918 0.816 0.82 

Haripur 1.05 -5 1.014 1.058 1.042 1.058 

Karak 0.927 7.3 0.966 0.93 0.924 0.925 

Kohat 0.898 10.2 0.842 0.85 0.898 0.93 

Lakki Marwat 0.817 18.3 0.904 0.84 0.795 0.776 

Lower Dir 0.878 12.2 0.974 0.895 0.849 0.854 

Malakand 0.929 7.1 0.848 0.883 0.963 0.972 

Mansehra 0.849 15.1 0.87 0.897 0.785 0.782 

Mardan 0.937 6.3 0.964 1.016 0.89 0.864 

Nowshera 1.024 -2.4 0.923 0.891 1.126 1.136 

Peshawar 0.946 5.4 0.862 0.924 1.004 0.975 

Shangla 0.961 3.9 0.918 0.927 1.006 1.001 

Swabi 0.926 7.4 0.906 0.872 0.985 0.972 

Tor Ghar 0.948 5.2 0.925 0.878 1.03 1.019 

Upper Dir 1.057 -5.7 1.038 1.044 1.07 1.072 

G.M. 0.917 8.3 0.905 0.911 0.92 0.915 

Wilcoxon Signed Rank Test 

  
Z p 

MPI 2006/10-2011/15 -6.92 0.0 0<5% 

CMI 2006/10-2011/15 -5.88 0.02 <5% 

Source: Author’s Calculation 
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From the above discussion, it is concluded that like other provinces the 

policy of fiscal decentralization remained unsuccessful in case of hospital 

productivity. The major problem of the hospitals of KP is the bad performance 

of the hospital’s management. For improving the productivity of DHQ 

hospitals, the government of KP should improve the quality of hospital 

management.  

 

 

4.4.4 Cost Productivity of DHQ Hospitals in Balochistan 

 

The findings of the cost productivity of the DHQ hospitals in 

Balochistan are presented asunder. Table 4.7 shows the 54.7 percent growth in 

cost productivity of the DHQ hospitals of Balochistan. This growth is 

attributed to a 33.3 percent growth in allocative efficiency, 2.6 percent in input 

prices, and 29.83 percent in technical productivity during the period of the 

study. While in 2006-10, the hospitals get 12.7 percent growth in cost 

productivity attributed to a positive change in input prices and negative change 

in the hospital’s management. The technical productivity contributed with 11.8 

percent change in cost productivity of the hospitals. In 2011-15, the cost 

productivity of DHQ hospitals grew at a rate of 8 percent. It indicates a decline 

in cost productivity after 2010. The negative trend is found in the performance 

of the hospital's management during a couple of years. 

 

Table 4.7: 

Geometric Mean of Cost Productivity of DHQ Hospitals  

in Balochistan (2006-2015) 

 
Effch Pech SEch Tech MPI AEch EEc Pch CMI 

C.G 

% 

I 0.919 0.94 0.97 0.959 0.882 1.476 1.397 0.657 0.87 12.7 

II 0.986 0.93 1.05 0.94 0.924 1.112 1.136 0.89 0.92 8.0 

III 0.830 0.87 0.949 0.899 0.702 0.669 0.523 0.974 0.45 54.3 

Source: Author’s calculation 

 

At the individual level, 18 (64.26 percent) DHQ hospitals in Balochistan 

experienced growth in productivity while 10 (35.74 percent) hospitals get 

decline their productivity during the study period. The most productive 

hospital is found in the district Awaran followed by Nasirabad, Kharan, Kalat, 

and Nushki. During the period 2006-2010, all the DHQ hospitals experienced 

productivity growth except the hospital of district Jafferabad while the hospital 

of district Mastung is found comparatively most productive. In 2011-2015, 20 

hospitals registered as productive while 7 hospitals decline their cost 
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productivity and the most productive hospital are found Kharan in Table 4.8 of 

the district. It indicates the decline in cost productivity of DHQ hospitals in 

Balochistan after 2010. 

 

 

4.4.4.1 Decomposition of Cost Malmquist Productivity Index 

 

4.4.4.1.1 Malmquist Productivity Index 

 

The average value of MPI shows 29.83 percent growth in the technical 

productivity in the DHQ hospitals of Balochistan during the period 2006-2015. 

This growth is associated with technological advancement and efficiency 

improvement. During the period 2006-2010, hospitals registered 11.8 percent 

growth in productivity while in 2010-2015 hospitals get 7.6 percent growth. 

Out of 28, 11 (39.28 percent) DHQ hospitals are found productive, while 4 

(14.28 percent) hospitals are found with growth change (MPI=1) and 13 (46.43 

percent) experienced a decline in productivity. Most productive hospitals are 

of the district Nasirabad, Kharan and Awaran while hospitals of the districts 

Panjgur, Sibi, Ziarat, Khuzdar, and Lasbela are found most regressive as 

compare to other hospitals. After 2010, the productivity of the 8 hospitals is 

declined and 19 hospitals get improved productivity. Before 2010 only one 

hospital of district Jafferabad is experienced in productivity decline while after 

2010, 5 hospitals are registered regress in productivity. It indicates that after 

2010, the performance of DHQ hospitals in Balochistan decreased and this 

change is also confirmed by the Wilcoxon rank test as shown in Table 4.8. 

 

A) Efficiency Change 

It is observed from Table 4.7 there is 17 percent growth in the efficiency 

of DHQ hospitals of the Balochistan during the period under consideration. 

This rise in efficiency is associated with 12.4 percent technical efficiency and 

5.1 percent with scale efficiency. In the first part of the study period 2006-10, 

8.1 percent growth is found in the efficiency of the hospitals while 1.4 percent 

growth in 2011-15. The decline in efficiency after 2010 is because of the 

negative change in scale efficiency. At the individual level, 11% (39.29 

percent) hospitals experienced productivity decline among which hospitals of 

district Panjgur and Sibi are found with EFCH score greater than 2. The 

hospitals of Awaran and Nasirabad are found most near to efficient frontier. 

 

B) Technological changes 

In the DHQ hospitals of Balochistan 10.1 percent, technological 

progress is observed during the study period. For making a comparison 

between 2006-10 and 2011-15, it is observed that the 1st period is found most 

progressive in innovation than a 2nd time period. At the individual level, it is 
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observed that 13 (46.43 percent) hospitals achieved technological progress 

during the period of the study while 11 (39.29 percent) showed technological 

backwardness and 4 hospitals are found without technological change. 

 

 

4.4.4.1.2 Allocative and Price Efficiency Change 

 

The component (AECH) of CMI indicates that managerial base 

performance of the DHQ hospitals is improved to 33.1 percent during the 

period of the study. While in both a couple of years (2006/10-2011/15), 

regression is observed in the managerial base performance of the hospitals. 

However, regression is found higher in the first period as compared to the 

second. During the study, only 3 hospitals get a decline in their managerial 

performance. The last component of the CMI is price change (Appendix E) 

indicates the progression in the price change throughout the study period. It 

also indicates the progression in both parts of the study period (2006-10 and 

2011-15). 
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Table 4.8: 

Cost Productivity of DHQ Hospitals in Balochistan (2005-2015) 

 
2006-2015 2006-10 2011-15 

DHQ CMI % CG MPI CMI MPI CMI 

Awaran 0.014 98.6 0.84 0.932 0.979 0.951 

Barkhan 0.156 84.4 0.849 0.912 1.033 0.998 

Chagai 1.739 -73.9 0.969 0.93 0.997 1.008 

DeraBugti 1.05 -5 0.908 0.877 0.908 0.944 

Gawadar 1.724 -72.4 0.951 0.932 1.02 1.012 

Harnai 0.735 26.5 0.891 0.891 0.949 0.979 

Jaffarabad 1.461 -46.1 1.058 1.001 0.988 1.008 

JhalMagsi 0.432 56.8 0.863 0.831 0.824 0.831 

Kachi/Bolan 0.749 25.1 0.848 0.852 1.199 1.201 

Kalat 0.084 91.6 0.944 0.967 0.985 1.008 

Kech/ Turbat 0.375 62.5 0.816 0.815 0.836 0.799 

Kharan 0.036 96.4 0.906 0.91 0.713 0.659 

Khuzdar 1.875 -87.5 0.979 0.894 0.989 1.026 

Killa Abdullah 0.483 51.7 0.812 0.791 0.9 0.905 

KillaSaifullah 0.644 35.6 0.851 0.889 1.027 0.964 

Kohlu 0.607 39.3 0.84 0.834 0.856 0.915 

Lasbela 2.464 -146.4 0.997 0.902 0.813 0.798 

Loralai 1.174 -17.4 0.916 0.951 0.931 0.882 

Mastung 1.033 -3.3 0.792 0.727 0.957 1.042 

Musa khail 0.515 48.5 0.85 0.901 1.002 1.021 

Nasirabad 0.028 97.2 0.867 0.87 0.859 0.932 

Nushki 0.084 91.6 0.739 0.817 0.958 0.935 

Panjgur 0.353 64.7 0.937 0.79 0.828 0.843 

Pishin 0.382 61.8 0.799 0.78 0.845 0.865 

Sibi 0.597 40.3 0.927 0.877 0.922 0.848 

Washuk 0.532 46.8 0.852 0.839 0.832 0.818 

Zhob 1.7977 -79.77 0.847 0.909 0.932 0.812 

Ziarat 1.1262 -12.62 0.912 0.881 0.916 0.916 

G.M 0.457 54.3 0.882 0.873 0.924 0.92 

Wilcoxon Signed Rank Test 

 
 Z p 

MPI 2006/10-2011/15 -5.382 0.001<5% 

CMI 2006/10-2011/15 -6.13 0.0031<5% 

Source: Author’s Calculation 
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Overall, the improvement is also found in economic efficiency in the 
study period. However, before and after 2010, there is a negative change in 
economic efficiency. It is because of the negative change in the allocative 
efficiency of the hospitals during a couple of years. It means that the bad 
performance of the hospital's management is the main problem of the DHQ 
hospitals in Balochistan. 
 
 

4.4.5 Cost Productivity of the DHQ Hospitals in Pakistan 
 

Under the process of internal evaluation, in previous sections, cost 
productivity of DHQ hospitals of each province is calculated. The findings of 
these sections provide a base for the comparison of the cost productivity of the 
hospitals of a province with others. Now by using the external evaluation 
process, cost productivity of the DHQ hospitals of Pakistan is jointly estimated. 
In this process, a common cost frontier is constructed for all the DHQ hospitals 
on the basis of which the growth of each hospital is determined. 

 
In general, the sample 97 DHQ hospitals in Pakistan have experienced 

13 percent growth in technical productivity and 15 percent in cost productivity 
from 2006 to 2015. The growth in cost productivity is attributed to the positive 
change in allocative efficiency (13 percent), input prices (13.7 percent) and 
technical productivity (13 percent). While technical productivity growth is 
determined by the positive change in efficiency (11.5 percent) and progress 
(12.1 percent) in technology as shown in Table 4.9. 

 
The variation in productivity during a couple of years (2006/10-

2011/15) is also observed in Table 5.9. Before 2010, the productivity of the 
DHQ hospitals of Pakistan grows with the rate of 21.6 percent, which is 
attributed to the 13 percent increase in efficiency and 5.3 percent in 
innovation. Similarly, 16.1 percent of growth is found in the cost productivity 
of the hospitals during 2006-10. The growth in cost productivity is determined 
by positive change (14.8 percent) in input prices and negative (-47.6 percent) 
in the hospital's management. After 2010, the cost productivity of the DHQ 
hospitals grows with the rate of 12 percent, which is attributed to the positive 
change in hospitals management and input prices during 2011-15. While 9 
percent growth in technical productivity as shown in Table 4.9 attributed to a 
positive change in innovation and efficiency. 

 
As for a variation in economic efficiency is concerned, the 12.5 

improvements are observed in the economic efficiency during 2006-15. Before 
2010, the hospitals get 23.6 improvements in economic efficiency in 2006-10 
while it declines with the rate of 18.9 percent in 2011-15. 
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Table 4.9: 

Geometric Mean of Cost Productivity of DHQ Hospitals in Pakistan 

(2006-2015) 

  Effch Pech SEch Tech MPI AEch EEc Pch CMI 
C.G 

% 

I 0.87 0.897 0.964 0.947 0.78 1.476 0.76 0.852 0.839 16 

II 0.894 0.845 1.05 0.92 0.91 0.812 1.18 0.84 0.884 12 

III 0.885 0.88 0.887 0.879 0.86 0.874 0.87 0.863 0.854 15 

Source: Author’s calculation 
 

There is variation in cost productivity of the 97 DHQ hospitals in 
Pakistan. For example, only 1 DHQ hospital of district Kasur in Pakistan is 
found regressive with a 1.8 percent decline in the cost productivity. This 
decline in cost productivity is determined by regression in technical 
productivity and technological change. Remaining 96 hospitals experienced 
growth in cost productivity during the study period. Similarly, in 2006-10, 2 
(1.9 percent) hospitals of Jhang and Kasur districts are found regressive with 
CMP >1. This proportion of regressive DHQ hospitals sharply increased from 
1.9 percent (2) to 8.9 percent (9) after 2010. The regressive hospitals are of the 
districts Kalat, Jhelum, Lower Dir, Diamer, Pakpattan, Upper Dir, Shangla, 
Bagh and UmerKot. The observed across the board growth in cost productivity 
during 2006-10 and 2011-15 it can be related to the reality that 98 percent 
endured growth in productivity in the preceding time span and are now 
declining following fiscal decentralization in 2010.  

 
Provincial level distribution of productive and non-productive hospitals 

is given in Table 4.10. In KP there are comparatively more regressive hospitals 
followed by Punjab. 

 

Table 4.10: 

Distribution of Productive & Non-Productive DHQ Hospitals of Pakistan 

  Punjab Sindh KP Balochistan 

Productivity Reg. Prog. Reg. Prog Reg. Prog Reg. Prog. 

2006-15 
MPI 1 24 - 11 - 22 - 28 

CMI 1 24 - 11 - 22 - 28 

2006-10 
MPI 2 23 

 
11 - 22 - 28 

CMI 2 23 - 11 - 22 - 28 

2011-15 
MPI 4 21 - 11 6 16 2 26 

CMI 2 23 1 10 3 19 1 27 

Reg. = Regressive; Prog. = Progressive 

Source: Author’s projection 
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4.4.5.1 Regional Variations in the Growth of Technical and Cost 

Productivity  

 

As far as regional variations in the productivity of the DHQ hospitals of 

Pakistan is concerned, it is observed that hospitals belong to the KP region are 

found most cost (18.4 percent) .as well as, technical (16.9 percent) productive 

as compared to the hospitals of other regions in 2006-15. The higher level of 

innovation and the performance of the hospital's management determine the 

higher growth level of productivity in KP hospitals. The hospitals of the Sindh 

region are found the second most technical and cost productive. The DHQ 

hospitals of the most developed region, Punjab, are found the least cost and 

technical productive during the study period. The result is found similar in the 

first part of the study period in which most productive hospitals are of the KP 

region. However, after 2010, the dynamics of productivity are changed. The 

most productive hospitals belong to the region Sindh followed by Balochistan 

and Punjab in 2011-15. 

 

Table 4.11: 

Cost Productivity of the DHQ hospitals of Pakistan (2006-15) 

 
2006-2015 2006-10 2011-15 

 
CMI MPI CMI MPI CMI 

Punjab 0.858 0.839 0.828 0.914 0.878 

Sindh 0.819 0.768 0.771 0.896 0.856 

KPK 0.816 0.725 0.724 0.933 0.905 

Balochistan 0.839 0.778 0.793 0.99 0.872 

Source: Author’s Calculation 

 

4.4.5.2 Internal and External Level of Cost Productivity of DHQ Hospitals 

 

It is observed in Table 4.12 that internal and external level the hospitals 

of Sindh are found most productive as compared to the hospitals of other 

provinces in a couple of periods (2006-10/2011-15). The hospitals of Punjab 

are less productive internally and externally. The level of cost productivity 

growth in the hospitals of all provinces is also increased during the external 

evaluation. Moreover, there is a decline in the cost productivity of the hospitals 

after 2010 both at the internal and external level. 
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Table 4.12: 

Internal & External Relative Cost Productivity of DHQ Hospitals 

 Growth in Cost Productivity of the DHQ Hospitals 

 2006-10 2011-15 2006-15 

 
Province 

Level 

National 

Level 

Province 

Level 

National 

Level 

Province 

Level 

National 

Level 

Punjab 7.2% 17.2% 1.4% 12.2% 4.2% 14.2% 

Sindh 8.4% 22.9% 8.7% 14.4% 10.2% 18.1% 

KP 8.9% 27.6% 8.5% 9.5% 8.3% 18.4% 

Balochistan 12.7% 20.7% 8% 12.8% 54.3% 16.1% 

Source: Author’s Calculation 

 

To summarise, the cost indices for Malmquist productivity demonstrate 

that the DHQ hospitals have usually undergone positive technical and 

allocative efficiency changes throughout the study period. The GM of this 

change in technical efficiency means that the hospitals are on average 

approaching the border (in the process of increasing efficiency). DHQ 

hospitals are also having technically improved on average during the study 

period. Therefore, the production borders have enhanced to attain amenable 

changes throughout the entire study period. Consequently, the findings of 

technological progress and price changes are shown by the rise in total cost 

productivity over time. 

 

Examining the Malmquist productivity indexes reveal that the overall 

productivity factor risen in study time. This increase is accredited to the 

growth in technological change in time span, altered from one hospital to other 

while the growth in Cost Malmquist productivity index is attributed to 

technological .as well as, a price change. The positive variation in hospital 

economic efficiency of the hospitals is also observed in the entire period. 

However, a negative trend is found in the economic efficiency change during 

2011-15. It is also analyzed that after fiscal decentralization 2010, the 

technical, .as well as, cost productivity of the hospitals, is declined. The 

decline in cost productivity after 2010 is because of the fall in the performance 

of hospitals management.  

 

These findings imply that growth in cost productivity of the DHQ 

hospitals of Pakistan is primarily related to objective causes, namely, input 

price fluctuations, technological progress and managerial decisions regarding 

the input-mix.  
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4.5 CONCLUSION 

 

In general, the DHQ hospitals of Punjab get 4.2 percent growth in the 

cost productivity. This growth is driven by a positive change in classical 

productivity (4.4 percent), allocative efficiency (4.2 percent) and input prices 

(4.4 percent). The most cost productive hospital belongs to the district Chaniot. 

The regression is found in the cost productivity of the hospitals of Mianwali, 

Pakpattan, Okara (s), Attock, M. Garh, Jhang, Sheikhupura, and Vehari. To 

compare the cost productivity of the hospitals between 2006/10-2011/15 

period, it is observed that the hospitals of Punjab have experienced 7.2 percent 

growth in cost productivity in 2006-10 while 1.4 percent in 2011-15.  

 

In the Sindh, cost productivity of the DHQ hospitals is growing with the 

rate of 10.2 percent over the period (2006-15). This growth is determined by 

the positive change in technical productivity and allocative efficiency. The 

DHQ hospitals of districts Thatha, Jacobabad, and Shikarpur are found most 

productive as compared to other hospitals. While the hospitals of districts 

Dadu, Tharparkar, and Mirpurkhas are found comparatively less, cost 

productive. During 2006-10, 8.4 percent growth is observed in the cost 

productivity of the hospitals while 8.7 percent growth is found in 2011-15. In 

both periods, there is deterioration in allocation efficiency and economic 

efficiency, which reflects the bad performance of the management due to 

which cost of these hospitals is increased.  

 

Throughout the study period, 8.3 percent growth is found in the cost 

productivity of the DHQ hospitals of KP, which is driven by 7.7 percent 

improvement in the hospital management and 8.6 percent growth in technical 

productivity. Similarly, in the period 2006-2010, the hospitals of KP registered 

8.9 percent growth in cost productivity while after 2010, it is decreases and 

growth is found 8.5 percent rate in 2011-15. However, in both time period, the 

performance of the management of the hospitals is declined. The hospitals of 

the districts Charsadda, Lakki Marwat, Buner, and Mansehra have a higher 

level of growth in cost productivity while the negative trend is found in the 

hospitals of district Nowshera, Haripur and Upper Dir. 

 

It is also observed that cost productivity of the DHQ hospitals of 

Balochistan grows with the rate of 54.7 percent. This growth is attributed to a 

33.3 percent growth in allocative efficiency, 2.6 percent in input prices, and 

29.83 percent in technical productivity during the period of the study. While in 

2006-10, the hospitals get 12.7 percent growth in cost productivity attributed 

to a positive change in input prices and negative change in the hospital's 

management. The technical productivity contributed with 11.8 percent change 

in cost productivity of the hospitals. In 2011-15, the cost productivity of DHQ 
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hospitals grew at a rate of 8 percent. It indicates a decline in cost productivity 

after 2010. The negative trend is found in the performance of the hospital's 

management during a couple of years. The most productive hospital is found 

in the district Awaran followed by Nasirabad, Kharan, Kalat, and Nushki.  

 

Overall, the DHQ hospitals of Pakistan have experienced a 13 percent 

growth in technical productivity and 15 percent in cost productivity from 2006 

to 2015. The variation in productivity during a couple of years (2006/10-

2011/15) is also observed. The productivity of the DHQ hospitals of Pakistan 

grows with the rate of 21.6 percent, which is attributed to the 13 percent 

increase in efficiency and 5.3 percent in innovation. The 16.1 percent growth 

is found in the cost productivity of the hospitals during 2006-10. After 2010, 

the cost productivity of the DHQ hospitals grows with the rate of 12 percent, 

which is attributed to the positive change in hospitals management and input 

prices during 2011-15. While 9 percent growth in technical productivity 

attributed to a positive change in innovation and efficiency. 

 

It can be summarized like that, misallocation of the resources in the 

DHQ hospitals of Pakistan .as well as, in its provinces remain the major 

problem. It is also caused by decreasing technical and cost productivity of the 

hospitals. Even after 2010, the productivity of the DHQ hospitals is declined.  
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CHAPTER 5: 
 

FACTORS AFFECTING THE EFFICIENCY AND COST 

PRODUCTIVITY OF PUBLIC HOSPITALS IN PAKISTAN 
 

 

5.1 INTRODUCTION 

 

In previous chapters 3-4, the relative efficiency and cost productivity of 

the DHQ hospitals in Pakistan, as well as, in its provinces are examined by 

using input-oriented DEA and cost Malmquist productivity index. Although 

the information derived from these chapters is useful in term of giving an 

insightful view regarding "how large is the difference in efficiency and 

productivity amongst the DHQ hospitals during the period under 

consideration", it does not provide a complete picture about factors responsible 

for differences in efficiency and productivity. This highlights the importance 

of the last objective of the present study. This objective is to analyze the 

factors affecting the economic efficiency and economic (cost) productivity of 

DHQ hospitals in Pakistan. To achieve this, further enquiry is required to 

answer questions such as "what are the possible affecting indicators on DHQ 

hospital economic efficiency and cost productivity? How do these indicators 

particularly fiscal decentralization affect the hospital economic efficiency and 

cost productivity? Such an analysis could provide a vision of future strategies 

for building an efficient healthcare delivery system to serve the community 

(Biener, et al., 6102.)  

 

Chapter 6 is planned as. Section 5.2 is discussed the previous research 

related to the variation in efficiency and productivity of the hospitals. Section 

5.3 explains the technique applied in more briefly with the data explanation. 

Section 5.4 is present the findings. Closing comments are given in section 5.5. 

 

 

5.2 LITERATURE REVIEW 

 

Improving efficiency and productivity means to touch the frontier and 

moving of this frontier. Shifting and touching to the frontier necessitates 

acumen into the responsible factors of the efficiency and productivity change. 

The research related to the factors affecting hospital efficiency and 

productivity is broad. Here a comprehensive review of factors is considered. 

More comprehensive literature reviewed could be observed in many of the 

above-cited research (O'Neill, et al., 2008; Rsosko and Mutter, 2011; 

Hollingsworth, 2008, Keskin and Degirmen, 2013). 
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Most popular research topic in the efficiency and productivity of the 

hospital sector is the effect of type (public and private) of the hospital. 

Preceding literature has disputed opinions on the impacts of the kinds of 

hospital on efficiency (Hollingsworth, 2008; Rosko and Mutter, 2011; 

Tiemann, et al., 2012). Many analysts have shown that private hospitals were 

more efficient than public hospitals (Folland, et al., 2007). The profit hospitals 

can optimize investment returns, whereas non - profit hospitals either lack 

owners or at least have diffuse owners (Becker and Sloan, 1985; Sloan, 2000). 

It is also observed that private hospitals 2.4 percent more cost efficient 

(Kessler and McClellan, 2001). Though, some studies have conflicting views. 

There are several proponents for private hospitals who respond more 

effectively to imperfect marketplaces in non -profit hospitals (Arrow, 1963; 

Rose-Ackerman, 1996; Weisbrod, 1977). One reason for the lower efficiency 

of profit-making hospitals is that for-profit hospitals have confirmed greater 

costs than non - profit hospital (Coelen, 1986; Pattison and Katz, 1983; 

Zuckerman et al., 1994). 

 

The size of the hospitals has also been issued in hospital efficiency 

studies. It has been found that larger hospitals are different from smaller ones. 

Zuckerman, et al., (1994) found out that size (bed) is negatively related to 

inefficiency. Vitaliano and Toren (1996) reached the same conclusion, 

specifically, when including size variable into the regression, they found that 

having up to 120 beds is positively related to inefficiency, but when there are 

more than 300 beds, the effect on inefficiency is negative. On the other hand, 

using a log of given beds, Yong and Harris (1999) observed that size is 

positively related to inefficiency. Wang, et al., (1999) who measured a 

different sample of US hospitals found out that large hospitals generally 

demonstrate higher inefficiency when the size effect is not accounted for. 

 

One more study topic is regional variation in efficiency. Steinmann, et 

al., (2004) compared hospitals of Swiss and German, Dervaux, et al., (2004) 

compared hospitals of American and French, and Linna, et al., (2006) and 

Medin, et al., (2011) all compared the hospitals in the Nordic countries. One 

exemption is the research by Pilyavsky, et al., (2006), reports variances within 

Ukraine. Now, institutional features are static for the states studied. These 

research attractions a difference between the east and the west of the state and 

relays efficiency to diverse scopes of effect. Correspondingly, Matranga, et al., 

(2014) described the disparity in the efficiency of the hospitals of Italy. Uslu 

and Linh (2008) found provincial hospitals were more efficient than central 

hospitals. Davutyan, et al., (2015) showed that the hospitals situated in the 

growing areas are more efficient than immigrating areas. 
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Whereas, Rosko, et al., (2007) analyzed that a less centralized system 

becomes more efficient. Though, Bazzoli, et al., (2000), found that devolution 

is maximum efficient. Almeida, et al., (2014) detected that the devolution of 

health spending has an inverse association on the productivity of hospital in 

Brazil, but fiscal accountability has a bigger influence on the performance of 

the governments. 

 

The institutional factors of the hospitals are also subject to research in 

hospital efficiency and productivity analyses. Rosko (1996) offers a literature 

evaluation of some indicators showing variations in efficiency such as the 

contribution of doctors on the board of the hospital and the personal features of 

physicians. Cuellar and Gertler (2006) studied the impact on hospital 

efficiency of the assimilation of the medical expert in the hospital. Carey and 

Dor (2008) observed the impact of outsourcing the administration. Ludwig, et 

al., (2010) applied the theory of principal-agent explain variations in 

efficiency, showing that of the different departments in the hospital. Ali, et al., 

(2017) used a doctor/staff, outpatient/ inpatient days, and the 

inpatients/medical doctor to show the variation in hospitals efficiency and 

found a negative association of these factors with the technical inefficiency of 

hospitals. Atilgan, (2016) analyzed the effect of the specialists/ physicians of 

the hospital. Valdmanis, et al., (2008) found the positive effect of staff/patient 

on the efficiency of Turkish hospitals. Davutyan and Bilsel (2014) evaluated 

the performance of Turkish hospitals by applying DEA and observed a 

negative association between patient satisfaction and hospitals' inefficiency 

scores. Some other institutional indicators such as ratio of nurses to physicians, 

bed occupancy rate, an average length of stay, and the ratio of beds to nurses 

used to analyze the variation in hospital efficiency and productivity by Cheng, 

et al., 2015; Worthington, 2004; Kirigia, 2013. 

 

Change in hospital efficiency and productivity are affected by 

environmental factors. Hu et al., (2008) analyzed the effects of the coastal 

location, public subsidies, 3rdclass hospitals/ total hospitals and characteristics 

of the population on the Chinese hospital's technical efficiency. They 

accomplish that the prior two elements have an insignificant impact on rising 

technical efficiency. The positive effect of Population of the area in which 

hospital is located on the efficiency of hospitals is also analyzed by the Chu, et 

al., 2015; Marathe, 2007; Varabyova and Schreyogg, 2013; Matranga, et al., 

2014; Atilgan, 2016. Similarly, Cheng, et al., (2015) found that the provinces 

of China with higher GDP per capita and population density have a better 

performance of their hospitals. 

 

In conclusion, there is a significant impact on policy factors intervention 

on efficiency. Many of the researches observe the impact of the policy factor 
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in various states. Such policy intervention were payment changes (Chern and 

Wan, 2000), the systems of financing (Lopez-Valcarcel and Perez, 1996), the 

policy of merging (Harris II, et al., 2000), the size of hospital (McKillop, et al., 

1999), hospital closures (Ozcan and Lynch, 1992), the structure of 

employment (Steinmann and Zweifel, 2003), quality factors and public 

subsidy government (Nakayama, 2004; Yamada, et al., 1997).  

 

Earlier researches showed mixed results. In some studies, public 

programs have a positive impact on hospital efficiency (Maniadakis, et al., 

1999; Chu et al., 2004) while other studies from the US, Finland, and the UK 

have no impact on efficiency (Ferrari, 2006; Linna, 1998, Bradford and 

Craycraft, 1996). Some others argued that public reduces the hospital’ 

efficiency (Steinmann and Zweifel, 2003). Gok and Altındağ (2015) found a 

rise in public hospital efficiency through the policy of pay for performance. 

Uslu and Linh (2008) found the positive effect of regulatory policy and 

institutional variables on hospitals efficiency. The rise in technical efficiency 

is found due to user fees and autonomy factors.  

 

Based on the earlier studies, the gaps have been revealed. Several kinds 

of research have been done in advanced countries; there have been only a few 

attempts to find out the determinants of hospital efficiency and productivity in 

developing countries. However, there has so far been no systematic attempt, 

using bootstrap truncated regression to find the determinants of the cost 

productivity of the public hospitals in developing countries. This thesis is the 

first systematic attempt to find the determinants of cost productivity of the 

health sector in Pakistan using bootstrap truncated regression. Second, no 

study has been found from the previous research in which fiscal 

decentralization and governess are used as explanatory variables in the hospital 

economic efficiency and cost productivity analyses which is used in this study. 

 

 

5.3 METHODOLOGY 

 

In order to ascertain the policy impacts of efficiency evaluations, it is 

also important to examine the factors that could affect efficiency and 

productivity. Such factors are the internal and external factors which are not 

the parts of efficiency and productivity analyses. For example, availability of 

specialist doctors, capitalization (nurse/beds), doctor to patient ratio, medical 

equipment, etc. are internal factors while external factors are population, 

governess, development status of the hospital area, etc. These factors also 

affect the hospitals' performance. To detect the influence of these factors, the 

analysis of the second stage is conducted in this study. To determine the 

effects of institutional and environmental factors on the economic efficiency 
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and cost productivity of DHQ hospital in Pakistan, a regression (bootstrap 

truncated) method given by Simar and Wilson (2007) is applied. In the 2nd step 

evaluation, the Tobit model is extensively applied (Hall, 2010). Simar and 

Wilson (2007) noted two core issues with the same kind of conventional 

models of regression. First, they point out that the efficiency or productivity 

scores estimated in the first stage are likely to be biased in finite samples3. 

Second, the efficiency or productivity scores are not independent observations 

as the estimation of the efficiency of one DMU incorporates all others in the 

sample. Consequently, the error term is highly serially correlated and standard 

methods to inference are invalid. All these disadvantages are clearly explained 

by the influential work of Simar and Wilson (2007). Thus, the present study 

employees the bootstrap procedure proposed by Simar and Wilson (2007) 

which copes with the above issues4 and provides bias-corrected efficiency 

scores.  

 

Firstly, the main argument in favor of Simar’s and Wilson’s (2007) 

work derives from the way efficiency scores are used. As the original 

efficiency scores are not directly observed and the two-stage procedure is 

affected by explanatory variables not used in the first-stage, it must be 

accepted that the error terms will be serially correlated to the explanatory 

variables. This ‘correlation arises in finite samples from the fact that 

perturbations of observations lying on the estimated frontier will in many, and 

perhaps all, cases cause changes in efficiencies estimated for other 

observations.’ (See Simar and Wilson (2007, p.33). Secondly, algorithm two is 

preferred over algorithm one. Simar and Wilson (2007) explain that the latter 

aims at improving inference, but it does not take into consideration the bias 

term: 

 
^ ^ ^

( ) ( ( ) )j j ji Ebias      

 

Essentially, steps one and two of algorithm two are the same in 

algorithm one, but steps three and four employ an extra parametric bootstrap in 

order to produce estimates improved in terms of statistical significance and 

bias. Additionally, this improvement comes at a low computational cost 

compared to algorithm one.  

 

Thirdly, several similar studies calculate the efficiency scores and then 

without further consideration regress them with environmental variables. This 

                                                 
3 Efficiency score is bounded between 0 and 1. It means this variable is bounded (Biased) not censored 
4 Bootstrap has been proposed that, in the presence of autocorrelation and heteroskedasticity of unknown form, 

can deliver performance comparable to what can be obtained in its absence (Davidson, 2014) 

 



141 

is done usually with Tobit, simple OLS, GMM or GLS censored regressions. 

This is based on the fact that efficiency scores are bounded between zero and 

unity, therefore it is expected that the estimates will be biased unless censored. 

The crucial difference, though, is that from a truncated normal distribution the 

errors that fall below 
^

1 t
Jz   are not observed, unlike in censored models like 

the Tobit one. Afonso and St. Aubyn (2011) and Wanke and Barros (2017) 

suggest that in two-stage approaches employing small size datasets there is a 

high probability for downward bias pushing many efficiency scores to zero. 

Based on the above, the left-truncated approach (bounding the unbounded 

scores above unity) is a ‘safer’ one econometrically speaking. Finally, given 

that the cost input variables are considered endogenous (Lensink and Meesters, 

2014), the utilization of bias-corrected estimates in a stochastic setting 

provides extra safety against the traditional endogeneity issues observed in 

regression specifications incorporating firm-level data (Van Biesebroeck, 

2008). 

 

 

5.3.1 Model 

 

In the second stage, inefficiency (economic, technical, and allocative) 

and cost productivity growth, got in the 1st stage, are regressed on institutional 

and environmental factors to examine the reliance of inefficiency scores on 

these factors. In prior two-stage research, Simar and Wilson (2007) denounced 

the inability to interpret a statistical model sustained with the 2nd stage 

assessment. They contend that the inference in these researches is illegitimate 

because the serial correlation between efficiency calculations used in the 

second stage regression is not taken into account. Simar and Wilson (2007) 

described a statistical model in which truncated regression with bootstrap 

enables credible inference evaluation in the 2nd stage. Following Simar and 

Wilson (2007), the 2nd stage model is particular as a truncated regression: 

 
^

    1

1,.....

i iz e

i n

   



(5.1) 

 

• 

^

^

^ ^

( ) ( ( ) ) 

1

i

J

j

t

j jEbias

z

  








= (inefficiency score (1/ Efficiency 

Score) -1) and cost productivity growth (1-CMI)*100) ≥ 1  

• ei = N (0, σ2) with left truncation at 1−zβ 

• zi =vector of k environmental factors 
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• β = vector of parameters 

 

In order to give suitable inference in the analysis of the second stage, 

Simar and Wilson (2007) recommended a truncated regression (parametric 

bootstrap). This research applied their Algorithm 1 bootstrap method: 

 

1. To get coefficientˆ of β in the equation 
^

  i= zi β + e i> 1, 

maximum likelihood method use, by applying m < n observations 

i> 1 (i = 1, m). 

2. L = 2000 times loop over the following 3 steps to get a bootstrap 

estimate set
*^

1

L

b

 
   
 
  

 

a. draw ei from N(0, σˆ 2 ) with left truncation at 1 − z β̂  For 

each i = 1,., m,  

b. Calculate фi = ziβ̂  + e i, i = 1,….., m 

3. By using values of bootstrap in Δ and the unique estimates of β̂  to 

build confidence intervals (percentile) for every element of β. 

 

Step 2 is a truncated regression bootstrap parametric. The bootstrapped 

coefficients for every resample are calculated and put in an L× k matrix. Once 

we get the values of bootstrap in Δ, percentile bootstrap confidence intervals 

can be developed for each part of β. 

 

 

5.3.2 Factors Affecting the Inefficiency and Cost Productivity Growth 

(CPG) 

 

When evaluating the efficiency of a set of hospitals, it has to be 

acknowledged that the results might be specific to their nature or inherent 

characteristics, as well as, the environment in which they are situated. Various 

determinants of inefficiency have been employed in the literature. The choice 

of variables used as potential determinants in this thesis has been guided by 

empirical research in the sphere of healthcare and data availability (Keskin and 

Degirmen, 2013; Gok and Altındag, 2015). In what follows, variables are 

divided into two groups, i.e. those linked to the hospital and those identifying 

the environment in which the hospital is situated.  
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5.3.2.1 Institutional Factors 

 

The first institutional factor that is used in this study is the ratio of nurse 

to beds (Nurse/Bed). The ratio of staff per bed is an allocative efficiency 

measure because it shows the use of a significant input in the production of 

hospital care. Since staffing ratios rely on hospital size and case complexity, 

international standards are not in place to direct the establishment of 

appropriate or target yardsticks (Forgia, 2008). To capture the effect of 

capitalization, the nurses per bed ratio (Nurses/Bed) is. The more capitalized 

the hospital the less efficient it appears to be (Annika, 2007). Farsi and 

Filippini (2006) indicated that a higher nurse per bed ratio reduces efficiency, 

representing that care quality is expensive. It is expected that as there is an 

inverse (positive) association between the ratio of beds to nurse and efficiency 

(inefficiency) and productivity.  

 

The size of the hospital is used as a second institutional factor in the 

study. It is expected that as there is an increase in the size of a hospital, 

efficiency reduces. Zuckerman, et al., (1994), Vitaliano, and Toren (1996) 

proved this hypothesis. On the contrary, Yong and Harris (1999) found out that 

it reduces efficiency. The diverse observed findings propose that the effect of 

size is region-based. So, it is expected, i.e. that size reduces inefficiency due to 

scale economies effect, or that size rises inefficiency due to cost-increasing 

linked with the organization of complex care (Votapkova and Stastna, 2013). 

In this study, the number of beds is used as a proxy for the size of hospitals. 

 

In order to capture the input quality differences in the hospital, 

specialists to total the number of physicians (Spe/Phys) ratio is used. 

Generally, it is expected that if the hospital has more specialized doctors than a 

general physician, the hospital will be more efficient and productive due to the 

quality of health service (Atilgan, 2016).  

 

The ratio of doctors to outpatient (doc/outpatient) is also used as an 

institutional factor in the study. Long waiting time and overcrowding in 

hospitals lead to a decrease in productivity of hospitals. Mostly this is because 

of lack of health workforce and doctors. If doctors are in the large number 

most patient will be treated without long waiting time. As a result, the hospital 

will be more efficient and productive. In order to check this perception ratio of 

doctors to outpatient used in this study.  

 

 

 

 



144 

5.3.2.2 Environmental Factors 

 

In order to analyze the impact of an environmental component on 

hospital efficiency and productivity, the population number (000) has been 

used as a proxy for health services demand. The population is predicted to 

experience a number of positive and negative effects on inefficiency. The 

projected positive impact on inefficiency is linked to longer waiting times for 

treatments for ambulatory and inpatient care. The longer the waiting times, and 

hence the later illness, the lower the change in quick recovery at a low cost 

(Lehman, et al., 2004). On the other hand, the supply of more sophisticated 

and modern technologies used for treatments and cures is supposed to have a 

positive impact on efficiency. The treatment process is therefore increasingly 

efficient (Prochazkova, 2011). The findings are predictable to depend on 

which of the positive or negative impact is likely to overweight.  

 

The distance (km) of a DHQ hospital from the provincial capital city is 

used in the study. The public hospital which is located near to the provincial 

considered to be more efficient and productive (Atilgan, 2016). In order to 

check this consideration hospital distance from the province, the centre takes 

as an environmental variable in the model. Furthermore, it is expected that 

good governance leads to higher efficiency and productivity of hospitals. 

Therefore, the inverse of crime in the area in which the hospital is located also 

used as a proxy for governance. The district level data on governance is not 

available. Therefore, a proxy for governance is used in this study. 

 

Fiscal decentralization under the policy of 18th constitutional 

amendment 2010 gave the authority to the provinces, as well as, their districts. 

It is expected that fiscal decentralization has a positive effect on the efficiency 

and productivity of the public hospital. Balaguer, et al., (2010) asserted that the 

probable benefits in efficiency from enhanced decentralization over time are 

increasing. An analysis of opinions of local elites by Vries (2000) indicated 

that the support for decentralization was more closely related to existing 

institutional arrangements, and to the degree to which it was expected to 

influence one's own position, than to its inherent merits. At the same time, past 

studies have indicated both negative and positive correlations of 

decentralization with its presumed impact on various health outcomes. For 

instance, Robalino, et al., (2015) found negative cross-country relationship 

between decentralization and health status. Therefore, the dummy variable of 

fiscal decentralization is used as a policy variable in the study, 1 for the year in 

which fiscal decentralization implemented and 0 for others. Table 5.1 provides 

an explanation of these factors. 
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Table 5.1:  

Description of Variables 

DEPENDENT VARIABLES 

Inefficiencies Reciprocal of efficiencies scores (1/Efficiency scores)-1 

CPG Cost Productivity Growth (1-CMI)*100 

INDEPENDENT VARIABLES 

INSTITUTIONAL FACTORS 

Nurse/Beds 
The nurses per bed ratio (Nurses/Bed) as a proxy for 

capitalization. 

SPEC/PHY The ratio of specialist doctor to general doctor 

Doc/Out.pat The ratio of doctor to outdoor patient 

Size 
Number of Beds in hospital determine the size of hospitals: 

Large (.>200), Medium (100<M<200), Small (<100) 

ENVIRONMENTAL FACTORS 

De-centralize 
Decentralization under 18th amendment 2010 (Dummy 

variable: 0 = 2006-10; 1 = 2011-15 

Governance 
(1/Crime) the inverse of Crime use as a proxy for 

Governance 

Distance 
The distance of a DHQ hospital in KM from the provincial 

capital. 

Population 
Population represent as the demand for healthcare services 

(000) 

 

Panel data related to environmental and institutional factors taken from 

the health department, Bureau of Statistics departments and Development 

Statistics of Pakistan, as well as, its provinces. The data are representing the 

year 2006 and 2015. To find out the sources of inefficiencies and cost 

productivity growth, the bias-corrected inefficiencies and cost productivity 

growth are regressed against the institutional and environmental variables in 

the truncated regression. Some related institutional and environmental factors 

are not there due to the lack of data. Therefore, the calculated empirical 

models are given as under. Three models of inefficiencies, technical, 

allocative, economic and one of cost productivity for Pakistan and for its every 

province separately is estimated. The distance from the center variable is 

omitted in the model of Pakistan, while it is included in the models of each 

province. Following models are used to calculate the environmental variables 

(especially of fiscal decentralization)’ effects on the inefficiencies and cost 

productivity of DHQ hospitals.  
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Model 1 
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For using the above models, following null hypotheses for each model 

are tested in this study that stated the estimated are not significant. 

 

H01: β1≠ 0 ; H02: β2 ≠ 0 ; H03: β3 ≠ 0; H04: β4 ≠ 0; H05: β5 ≠ 0 ; 

H06: β6 ≠ 0 ; H07: β7 ≠ 0 ; H08: β8 ≠ 0 

 

 

5.4 RESULTS 

 

In order to capture the effect of environmental and institutional factors 

on the performance of the DHQ hospitals in Pakistan, summary statistics are 

calculated for analyzing data trend in 2006 and 2015. 

 

 

5.4.1 Descriptive Statistics 

 

 Table 5.2 presents descriptive statistics for the explanatory variables 

used in the study. The variation can be observed in the institutional and 

environmental factors during the period under consideration in Pakistan,  

as well as, in its provinces. This variation can be sought out in following  

Table 5.2. 
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Table 5.2: 

Descriptive Statistics of Institutional & Environmental Factors 
 

 
Stat Pakistan Punjab Sindh KP Balochistan 

N
u

rs
e/

B
ed

 

20
06

-1
5 Mean 0.59 1.20 0.1203 0.21 0.87 

S.D 0.517 0.11 0.0433 0.08 1.84 

Skewness 0.73 -0.179 0.6374 0.45 0.27 

S
p

ec
 / 

D
o

c 

20
06

-1
5 Mean 0.068 0.2071 0.009 0.049 0.006 

S.D 0.033 0.081 0.008 0.042 0.004 

Skewness 0.027 0.47 0.89 0.63 0.42 

D
o

c/
O

u
t-

p
at

 

20
06

-1
5 Mean 0.0004 0.0005 1E-05 0.0003 0.0005 

S.D 0.0003 0.0003 4E-06 0.0002 0.0005 

Skewness 1.6528 1.4605 0.4297 0.6996 1.5143 

S
m

al
l S

iz
e 

20
06

-1
5 Mean 0.32 0.1001 1818 0.1364 0.2142 

S.D 0.047 00081 0.0221 0.0139 0.0283 

Skewness - - - - - 

M
ed

iu
m

 S
iz

e 

20
06

-1
5 Mean 0.234 0.3583 0.6364 0.2727 0.5837 

S.D 0.051 0.0528 0.0535 0.0393 0.059 

Skewness - - - - - 

L
ar

g
e 

S
iz

e 

20
06

-1
5 Mean 0.034 0.45416 0.1818 0.5909 02021 

S.D 0.051 0.0442 0.0005 0.0584 0.026 

Skewness - - - - - 

D
-C

en
tr

al
 

20
06

-1
5 Mean 0 0 0 0 0 

S.D 0 0 0 0 0 

Skewness - - - - - 

1/
C

ri
m

e 

20
06

-1
5 Mean 4.91508E-06 0.0000029 0.0000120 7.69288E-06 0.0004 

S.D 5.49791E-07 0.0000005 0.0000013 9.87557E-07 0.00003 

Skewness 0.85369 0.9541 0.4563 0.27161 -0.46 

D
is

ta
n

ce
 

20
06

-1
5 Mean - 249.53 338.28 367.7 536 

S.D - 132.15 140 210.9 240.7 

Skewness - 0.78 0.83 0.72 72.64 

P
o

p
u

la
ti

o
n

 

20
06

-1
5 Mean 169284 94151 43009 21734 4090.7 

S.D 8284.6 4519.6 1533.1 2185 364.47 

Skewness -0.084 -0.0686 0.0296 -0.317 -0.2137 

Note: size and decentralization are dummy variables 

Source: Author’ Calculation 
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5.4.2 Bootstrapped Truncated Regressions 

 

 In this section, the second stage results of bootstrapped truncated 

regressions are presented in five subsections and in each section, there are five 

models. In first section determinants of the technical inefficiency followed by 

allocative, economic inefficiency and cost productivity of the DHQ hospitals 

in Pakistan are presented while in next four section determinants of the 

efficiencies and cost productivity of the DHQ hospitals of Punjab, Sindh, KP 

and Balochistan are presented. Calculation based on Algorithm 1 by Simar and 

Wilson (2007) with 2000 bootstrap replications for the estimated coefficients ' 

confidence intervals (see Annexes). The detail of results is given in Annexes. 

 
 

5.4.3 Factors Affecting the Inefficiencies and Cost Productivity  

of the DHQ Hospitals in Punjab 

 

In the 1st group of models for Punjab, the coefficient of the ratio of nurse 

to bed are positive for inefficiencies and negative for cost productivity as 

shown in Table 5.3. This means an increase in the ratio of nurse to bed will 

increase the technical (0.931), allocative (1.267) and economic inefficiency 

(0.652) in the DHQ hospitals of Punjab. However, the increase in allocative 

inefficiency will be greater than technical and economic inefficiency in case of 

higher capitalization as shown in Table 5.3. As far as cost productivity of the 

DHQ hospitals in Punjab is concerned, the ratio of the nurse to bed 

significantly and negatively affects CPG. This means an increase in the ratio of 

nurse to bed will decrease the cost productivity growth by 0.875 units. 

 

It is also observed that the coefficient of the proportion of specialist to 

the physician is negatively related to inefficiencies of the DHQ hospitals of 

Punjab and statistically significant. The effect of this proportion is higher on 

allocative inefficiency (-0.543) followed by technical (-0.375) and economic 

inefficiency (-0.036). While the proportion of specialist to physician positively 

(0.049) contributed to the cost productivity of the hospitals in Punjab. The 

coefficient of the doctors per outpatient is negatively related to inefficiency 

score and statistically significant. This implies that a one percent increase in 

the ratio of doctor per outpatient would drop the predicted value of 

inefficiencies score. However, the fall in allocation inefficiency will be greater 

than technical and economic inefficiency. In the case of cost productivity 

growth, the coefficient (0.726) of the doctor per outpatient is positively related 

to cost productivity and statistically significant.  
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The coefficient of the small size positively influences the inefficiency 

(technical, allocative and economic) and negatively influences the cost 

productivity. It means that in the hospitals with less than 100 beds, the 

underutilization, misallocation, and cost of the hospitals are higher which in 

turn decrease the cost productivity of the hospitals. While, in case of medium 

size, it has a positive influence on the technical and allocative inefficiency but 

a negative effect on the economic inefficiency and cost productivity of the 

hospitals. The coefficient of the large size negatively influences the technical 

and allocative inefficiency but positively associated with economic 

inefficiency and cost productivity of the DHQ hospitals. It indicates that 

hospitals with 200-300 beds are economical and cost productive as compared 

to hospitals with less than 100 beds. The efficient allocation and utilization of 

resources are possible in hospitals with more than 300 beds.  

 

The coefficient of decentralization has also a negative sign in case of 

technical (-0.039) and allocative inefficiency (-0.013) but positive for 

economic inefficiency (0.026). In case of cost productivity of the DHQ 

hospitals of Punjab, decentralization has negative (-0.065) association. It 

means a unit change in fiscal devolution will decrease the technical and 

allocative inefficiency in the DHQ hospitals of Punjab. On the other hand, it 

will increase the economic inefficiency and decrease the cost productivity of 

the hospitals in Punjab. 

 

The coefficient of the Governance has also negative effect (-0.539) on 

the technical inefficiency and positive effect (0.143) on allocative and 

economic inefficiency (0.064) and significant, while in case of cost 

productivity it has a negative effect (-0.093). 

 

The negative association is found also between the coefficient of the 

distance from province center and technical (-0.864), allocative (-0.638) and 

economic inefficiency (-0.183) while there is a positive association with cost 

productivity (0.351). It means when distance increases of the hospital from the 

province centre, the hospitals will be more efficient technically, allocative and 

economically and will get growth in cost productivity. The coefficients for the 

population has a positive sign and statistically significant in the case of 

allocative inefficiency while in case of technical inefficiency, economic 

inefficiency and cost productivity index the coefficient of the population is 

found insignificant. Therefore, the population size of the region where a 

hospital is situated does not have a significant effect on the technical and 

economic efficiency (inefficiency) level and cost productivity. 
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Table 5.3: 

Factors Affecting Economic Efficiency and Productivity of DHQ Hospitals 

in Punjab 

 

Technical 

Inefficiency 

Allocative 

Inefficiency 

Economic 

Inefficiency 

Productivity 

Growth 

Coefficient Coefficient Coefficient Coefficient 

Variables 1.768** 0.843** 1.435* 2.137* 

Intercept 0.931*** 1.267* 0.652** -0.875* 

Nurse / Bed -0.375** -0.543* -0.036* 0.049* 

Specialist/ Phys -1.417* -1.526* -0.935** 0.726** 

Doctor/O-patient Small 1.236* 2.341*** 1.937* 

Size 

Medium 0.804** 0.083** -0.069** -0.392** 

Large -0.956* -0.835* 0.374** 0.763* 

-0.039** -0.013** 0.026** -0.065* -0.430* 

D-Centralize -0.539* 0.143* 0.064* -0.093** 

Governance -0.864** -0.638* -0.183* 0.351* 

Distance 0.633 0.759* 0.784 -0.035 

Population 0.633 0.759* 0.784 -0.035 

Author’s Calculation 

 

From the 1st group of models, it is concluded that the coefficients doctor 

to patient ratio, large size and distance have a strong negative effect on 

technical inefficiency while coefficients of capitalization and small size have a 

higher positive effect. For allocative inefficiency, doctor to patient ratio and 

large size have higher negative effect while capitalization and small size have 

a higher positive effect. As far as economic inefficiency is concerned, doctor 

to patient has a large negative effect and small size has a strong positive effect. 

The coefficient of capitalization has a strong negative effect and medium size 

has a strong positive effect on cost productivity of the DHQ hospitals of 

Punjab. 

 

The results of the 1st group of models do not accept the null hypotheses 

for the entire coefficient but the null hypothesis related to the population factor 

accepted for the models of technical inefficiency, economic inefficiency and 

cost productivity growth. 
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5.4.4 Factors Affecting the Inefficiencies and Cost Productivity  

of the DHQ Hospitals in Sindh 

 

For the DHQ hospitals of Sindh, the findings of the 2nd group of models 

are shown in Table 5.4. It points out that the entire coefficient in each model is 

significant. Similar to the above models, there is a negative association 

between capitalization and inefficiencies. For cost productivity, the ratio of 

nurse to bed negatively affects the CPI. This means an increase in the ratio of 

nurse to bed will decrease the cost productivity growth in the DHQ hospitals 

of Sindh. The coefficient of the proportion of specialist to the physician is 

negatively related to inefficiency (Technical, allocative and economic) and 

statistically significant. The effect of this proportion is higher on economic 

inefficiency (efficiency) followed by technical and allocative inefficiency 

(efficiency). While the proportion of specialist to the physician is positively 

associated with the cost productivity of the hospitals in Sindh. The coefficient 

of the doctor per outpatient is negatively related to the inefficiencies score. In 

the case of cost productivity index, the coefficient of the doctor per outpatient 

is positively related to cost productivity and statistically significant. 

 

The coefficient of the small size factor has a positive influence on the 

technical and allocative inefficiency and negative influence on economic 

inefficiency. The coefficient of the medium size has a positive association with 

technical, allocative and economic inefficiency. The coefficient of large size 

negatively influences the technical and allocative inefficiency and positively 

influences the economic inefficiency. It means small size hospitals will be 

more economical in the province of Sindh. While large size hospital will be 

efficient technically and allocatively. In the case of cost productivity, small 

size has a positive association with cost productivity while medium and large 

size has a negative influence on the cost productivity of the hospitals.  

 

The coefficient of decentralization has a positive sign and significant in 

case of technical, allocative and economic inefficiency. While in case of cost 

productivity of the DHQ hospitals of Sindh, decentralization has a negative 

association with cost productivity. It means the policy of decentralization in 

Sindh remained unsuccessful. The coefficient of the Governance has a 

negative effect on the technical and allocative inefficiency and significant, 

while in case of economic inefficiency and cost productivity it has a positive 

effect. The coefficient of the distance from the province center also has a 

negative association with technical, allocative and economic inefficiency and 

positive association with cost productivity of the hospitals of Sindh. It means 

when the distance of the hospital increases from the province center, the 

hospitals will be more efficient technically, allocatively and economically and 

will get growth in cost productivity. 
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The coefficients of the population have a negative sign and statistically 

significant in the case of technical, allocative and economic inefficiency and a 

positive sign for cost productivity index. It means an increase in population 

will increase efficiencies and cost productivity. 

 

Table 5.4: 

Factors Affecting Economic Efficiency and Productivity of DHQ Hospitals 

in Sindh 

 

Technical 

Inefficiency 

Allocative 

Inefficiency 

Economic 

Inefficiency 

Productivity 

Growth 

Variables Coefficient Coefficient Coefficient Coefficient 

Intercept 1.549*** 1.639*** 1.029** 0.926** 

Nurse / Bed 0.092** 0.167* 0.731** -0.034* 

Specialist/ Phys -0.075** -0.179* -0.272** 0.318** 

Doc/O-patient -0.836*** -1.387* -0.365** 0.716** 

Size 

Small 0.429* 0.421** -0.079* 0.392** 

Medium 0.006** 0.175** 0.539* -0.237* 

Large -1.318** -0.135** 0.530** -0.029* 

D-Centralize 0.049* 0.172* 0.856** -0.465* 

Governance -0.073** -0.045* 0.052*** 0.036*** 

Distance -2.064* -1.294* -0.439** 0.0631** 

Population -1.083* -0.438* -0.471* 0.673* 

Author’s Calculation 

 

It can be summarized as the coefficients of distance, population and 

large size factors have a strong negative effect on the technical inefficiency 

while the coefficients of doctor to patient and distance factors have a strong 

negative effect on the allocative inefficiency of DHQ hospitals of Sindh. For 

economic inefficiency, population, and distance factors have a comparatively 

strong negative effect. The doctors to patient and distance factors have a strong 

positive effect on cost productivity of the hospitals of Sindh. 

 

The results of the 2nd group of models do not accept the null hypotheses 

because the entire coefficient for each model is found significant. 

 
 

5.4.5 Factors Affecting the Inefficiencies and Cost Productivity of the 

DHQ Hospitals in KP 

 

The 3rd group of models is estimated for the province of KP. The results 

are found similar to the above models as shown in Table 5.5.  
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The coefficient of capitalization is found to be significantly and 

positively contributed to the technical, allocative and economic inefficiency of 

the DHQ hospitals of KP. This means a one-unit increase in the ratio of nurse 

to bed will increase the technical inefficiency by 0.614 units, allocative 

inefficiency by 0.583 units and economic inefficiency by units 0.183 while 

cost productivity will decrease by units 0.164. It is also observed that the 

coefficient of the proportion of specialist to the physician is negatively related 

to inefficiencies of DHQ hospitals of KP and statistically significant. The 

effect of this proportion is higher on economic inefficiency (-0.185) followed 

by allocative (-0.057) and technical inefficiency (-0.078). While the proportion 

of specialist to physician positively (0.149) contributed to the cost productivity 

of the hospitals in KP. 

 

The ratio of doctor per outpatient has negative coefficients for technical, 

allocative and economic inefficiency while it has a positive coefficient for cost 

productivity of the DHQ hospitals of KP. This implies that a one percent 

increase in the ratio of doctor per outpatient would drop the predicted value of 

inefficiency score. However, the fall in allocation inefficiency (-1.781) will be 

greater than technical (-1.625) and economic inefficiency (-1.521). In the case 

of cost productivity index, the coefficient (1.387) of the doctor per outpatient 

is positively related to cost productivity and statistically significant. 

 

The coefficient of the small and medium size has a positive influence on 

technical, allocative and economic inefficiency. While, the coefficient of large 

size has a negative association with technical, allocative and economic 

inefficiency. For CPG, the coefficients of small and medium size have 

negative sign while large size has a positive sign. It means an increase in the 

number of beds in the hospitals would increase efficiencies and cost 

productivity. The policy variable of decentralization is also found effective in 

case of efficiencies and cost productivity of the DHQ hospitals of KP. The 

coefficient for decentralization has a negative sign and significant in case of 

technical, allocative, and economic inefficiency. While in case of cost 

productivity of the DHQ hospitals of KP, decentralization has a positive effect. 

The coefficient of the governance has a significant negative coefficient for the 

technical, allocative and economic inefficiency, while in case of cost 

productivity it has a positive effect. 

 

The coefficient of the distance factor has a positive association with 

technical and allocative inefficiency while it has a negative association with 

economic inefficiency. It means a unit increase in the distance would increase 

the technical allocative inefficiency while it will decrease the cost productivity 

of the hospitals of KP. For cost productivity index, the coefficient of distance 

has a positive influence on the model of KP. It means when the distance of the 
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hospital increase from the province center the hospitals will get growth in cost 

productivity. The coefficient for the population has a negative sign and 

statistically significant in the case of technical and allocative inefficiency 

while in case of economic inefficiency it has a positive sign. While for cost 

productivity index, it has a positive and significant coefficient. 

 

Table 5.5: 

Factors Affecting Economic Efficiency and Productivity of DHQ Hospitals 

in KP 

  
Technical 

Inefficiency 

Allocative 

Inefficiency 

Economic 

Inefficiency 

Productivity 

Growth 

Variables Coefficient Coefficient Coefficient Coefficient 

Intercept 2.356** 2.319*** 3.195** 2.141*** 

Nurse / Bed 0.614** 0.583** 0.183** -0.164 

Specialist/ Phys -0.078** -0.057** -0.185* 0.149** 

Doctor/O-patient -1.625** -1.781** -1.521** 1.387** 

Size 

Small 0.083** 0.097** 0.091** -0.085** 

Medium 0.149** 0.085* 0.054** -0.065** 

Large -0.923** -1.713** -0.427** 0.632** 

D-Centralize -0.453*** -1.375*** -0.537** 0.148** 

Governance -0.0361** -0.135** -0.034** 0.294** 

Distance 0.851* 0.158* -0.457** 0.486** 

Population -1.377** -1.935** 1.316** -1.231** 

Author’s Calculation 

 

From Table 5.5, it is concluded that technical inefficiency of the DHQ 

hospitals of KP is strongly affected by the positive coefficient of distance and 

capitalization and negative coefficients of doctor to outpatient and population. 

The allocative inefficiency is strongly affected by the positive coefficient of 

capitalization and a negative coefficient of population, decentralization, large 

size, and doctor to patient ratio. For economic inefficiency, the population has 

a strong positive effect and doctor to patient has a strong negative effect. As 

far as cost productivity of the DHQ hospitals of KP is concerned, doctor to 

outpatient has a strong positive effect and population has a strong negative 

effect. The findings of this group of models do not accept the null hypotheses. 
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5.4.6 Factors Affecting the Inefficiencies and Cost Productivity  

of the DHQ Hospitals in Balochistan 

 

The results of the 4th group of models for the province of Balochistan are 

mentioned in Table 5.6. All the coefficients in each model are found significant. 

On the contrary, in the 5th group of the model, the ratio of nurse to bed 

significantly and negatively affects the inefficiencies of DHQ hospitals of 

Balochistan. This means an increase in the unit of the ratio of nurse to bed would 

decrease the technical (-0.004), allocative (-0.032), and economic inefficiency (-

0.065) of the hospitals. A possible explanation for a negative impact is that the in 

the DHQ hospitals of Balochistan there is a severe shortage of nurses. The 

increase in the number of nurses would increase the efficient utilization of 

resources at minimum cost. As far as cost productivity of the DHQ hospitals in 

Balochistan is concerned, the ratio of nurse to bed significantly and positive 

affects CPG. This means an increase in the unit of the ratio of nurse to bed would 

increase the cost productivity growth in DHQ by 0.027 units.  

 

The coefficient of specialist to physician ration is negatively related to 

the inefficiencies of the hospitals and statistically significant. The effect of this 

proportion is higher on allocative inefficiency (-0.083) followed by technical 

inefficiency (-0.052) and economic inefficiency (-0.003). While the proportion 

of specialist to physician positively (0.021) contributed to the cost productivity 

of the hospitals in Balochistan.  

 

The coefficient of the doctor per outpatient is negatively related to the 

inefficiencies score of the DHQ hospitals of Balochistan. This implies that a 

one-unit increase in the ratio of doctor per outpatient would drop the technical 

inefficiency by 0.624 units, allocative inefficiency by 1.538 units and 

economic inefficiency by 0.170 units. For cost productivity index, the 

coefficient of the doctor per outpatient is positively (0.516) related to the cost 

productivity. The coefficient of the small size has a negative influence on the 

technical, allocative, and economic inefficiency. The coefficient of medium 

and large size is positive for the technical, allocative and economic 

inefficiency. In the case of cost productivity, medium and large size has a 

negative sign and small size has positive with cost productivity of the 

hospitals. It means the hospitals with a small number of beds will be more 

efficient and cost productive. 

 

The coefficient for decentralization has a negative sign in case of 

technical and allocative while positive for economic inefficiency. It means 

after decentralization hospital of Balochistan will be most costly. For CPG, it 

has a positive association with cost productivity growth. It is also observed 

that the coefficient of governance has a positive effect on the technical, 
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allocative and economic inefficiency, while in case of cost productivity it has a 

negative effect. Similar to the above models, the coefficient of the distance 

from the province centre has a positive association with technical and 

allocative inefficiency while it has a negative coefficient for economic 

inefficiency. For the cost productivity index, the coefficient of distance has a 

positive sign. It means when distance increase of the hospital from the 

province center the hospitals will be inefficient technically and allocatively 

while economically it will be efficient and will get growth in cost productivity. 

 

The coefficients for the population has a negative sign and statistically 

significant in the case of technical, allocative and economic inefficiency. The 

coefficient of the population for cost productivity index is also found positive 

and significant. It may be due to a small number of populations in the province. 

 

Table 5.6: 

Factors Affecting Economic Efficiency and Productivity of DHQ Hospitals 

in Balochistan 

  

  
Technical 

Inefficiency 

Allocative 

Inefficiency 

Economic 

Inefficiency 

Cost 

Productivity 

Growth 

Variables Coefficient Coefficient Coefficient Coefficient 

Intercept 1.863** 1.127*** 1.738*  1.361** 

Nurse / Bed -0.004***  -0.032* -0.065**  0.027* 

Specialist/ Phys -0.052** -0.083* -0.003*  0.021** 

Doctor/O-patient -0.624** -1.538* -0.170* 0.516* 

Size 

Small  -0.326* -0.375**  -0.547* 0.132* 

Medium  0.035** 0.152* 0.031* -0.421* 

Large  0.157** 0.641* 1.053*  -0.043* 

D-Centralize -0.235*  -0.362* 0.096**  0.017** 

Governance  0.069***  0.837*  0.017* -0.364** 

Distance  0.344*  -0.458** -0.152** 0.151** 

Population  -1.151*  -1.314*  -0.417* 1.062* 

Author’s Calculation 

 

It can be summarized as that population has a strong negative effect on 

the technical inefficiency of the DHQ hospitals of Balochistan. The population 

and doctor to outpatient factors have a strong negative effect on the allocative 

inefficiency. In the case of economic inefficiency, the coefficient of small size 

has a comparative strong negative effect. In the model of cost productivity of 

Balochistan, the population has a strong positive effect on the cost 

productivity. The result of the 4th group of models does not accept the null 

hypothesis.  
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5.4.7 Factors Affecting the Inefficiencies and Cost Productivity  

of the DHQ Hospitals in Pakistan 

 

The findings of the 5th group of models for Pakistan mentioned in Table 

5.7 indicate that all the coefficient are significant in the first two models of 

technical and allocative inefficiency. While for the models of economic 

inefficiency and cost productivity, except population’s coefficient all other 

coefficients are also found significant. 

 

It is found that the “capitalization” significantly and positively 

(negatively) affect the inefficiency (efficiency) of DHQ hospitals of Pakistan. 

This means an increase in the ratio of nurse to bed will increase the technical 

(0.182), allocative (0.312) and economic inefficiency (0.270) in the DHQ 

hospitals of Pakistan. However, the increase in allocative inefficiency will be 

greater than technical and economic inefficiency in case of higher capitalization 

as shown in Table 6.3. The findings are similar to the study of Farsi and 

Filippini (2005), Annika (2007) and Daidone, (2008). These studies also found 

the negative and significant impact of higher capitalization on hospital 

performance. The study first time also assessed the effect of capitalization on 

cost productivity of the DHQ hospitals in Pakistan and found that ratio of nurse 

to bed (-0.039) significantly and negatively affect the cost productivity of the 

hospitals. This means an increase in the ratio of nurse to bed will decrease the 

cost productivity growth in the DHQ hospitals of Pakistan. 

 

The ratio of specialist to a physician has negative coefficients for 

technical (-0.006), allocative (-0.033) and economic inefficiency (-0.015) and 

statistically significant. This proportion has a larger effect on allocative 

inefficiency followed by economic and technical inefficiency. For cost 

productivity, it has positive (0.003) and significant coefficient.  

 

The doctor per outpatient factor is found to be negatively correlated with 

technical, allocative and economic inefficiency and positively correlated with 

cost productivity. A unit increase in ratio reduces the technical inefficiency by 

0.085 units, allocative inefficiency by 0.263 units and economic inefficiency 

by 0.210 units while cost productivity increases by 0.145 units. 

 

Similar to the studies of Zuckerman, et al., (1994) and Vitaliano and 

Toren (1996), this study also found that large size in term of number of beds 

has negative influence on hospital inefficiency (technical (-0.217), allocative (-

0.425) and economic (-0.147) and positive influence (0.356) on cost 

productivity. The small and medium sizes have a positive association with 

inefficiencies and negative with cost productivity. 
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The coefficient for decentralization has also a negative sign that is 

consistent with our a priori expectation in case of technical (-0.034), allocative 

(0.084), and economic inefficiency (-0.035). However, there is a negative 

effect of decentralization on cost productivity. It means a unit increase in fiscal 

decentralization will reduce the cost productivity by 0.027 unit of the DHQ 

hospitals of Pakistan. 

 

The factor of governance has also found to be an inefficiency increasing 

factor at 5% significant level, while in case of cost productivity it has a 

positive effect. The findings of the study are similar to the study of Hulst, et 

al., (2011). As far as population factor is concerned, it has a positive sign and 

statistically significant in case of technical (0.183) and allocative inefficiency 

(0.827) but insignificant for economic inefficiency and cost productivity index. 

It means the population size of the region where a hospital is situated increase 

the technical and allocative inefficiency while it does not affect the economic 

efficiency (inefficiency) level and cost productivity. The findings of the study 

are found similar to the prior research of Kirigi, (2013), Asbu, et al., (2001), 

and Prochazkova, (2011). 

 

Table 5.7: 

Factors Affecting Economic Efficiency and Productivity of DHQ Hospitals 

in Pakistan 

  

  
Technical 

Inefficiency 

Allocative 

Inefficiency 

Economic 

Inefficiency 

Cost 

Productivity 

Growth 

Variables Coefficient Coefficient Coefficient Coefficient 

Intercept 1.362** 1.275*** 2.715** -0.813* 

Nurse / Bed 0.182** 0.312** 0.270*** -0.039* 

Specialist/ Phys -0.006* -0.033* -0.015* 0.003* 

Doc/Out-patient -0.085* -0.263* -0.210** 0.145** 

Size 

Small 0.026* 0.047** 0.016** -0.074** 

Medium 0.008** 0.0041** 0.081** -0.037* 

Large -0.217** -0.425* -0. 147* 0.356* 

D-Centralize -0.034*** -0.084** -0.035** -0.027* 

Governance -0.347* -0.173* -0.019* 0.083* 

Population 0.183**  0.827* 0.028 -0.248 

***, **, and * denote significance at 1%, 5%, and 10% levels 

Author’s Calculation 

 

From the 5th group of models for Pakistan, it is concluded that the 

factors of large size and governess have a comparatively higher negative effect 

on technical inefficiency. While in the case of allocative inefficiency, large 
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size factor has a higher negative effect and population factor has a higher 

positive effect. The capitalization and doctor to patient ratio have higher 

positive and negative effect comparatively on economic inefficiency. As far as 

cost productivity is concerned, a factor of large size and doctor to patient ratio 

have a comparatively higher and significant effect. These findings do not 

accept the null hypotheses related to the entire coefficient. However, in the 

case of the coefficient of the population for economic inefficiency and cost 

productivity models, the null hypotheses are accepted. 

 

 

5.5 CONCLUSION 

 

 At macro level and micro level, the proposed study aimed to investigate 

the effect of contextual and organizational factors of regions on the 

efficiencies and productivity of the DHQ hospitals of Pakistan, as well as, in 

its provinces during the period of 2006-2015. The effects of these factors must 

be accounted for when comparing organizations and designing policies of 

resource allocation improvement (Kontodimopoulos, et al., 2010). This is 

especially true in Pakistan because there are several provincial differences 

about demographic, economic, social and environmental aspects and profound 

differences between regions in various dimensions of health.  

 

The findings revealed that capitalization is found to have mixed impacts 

on hospital efficiency and productivity. In the entire model except for the 

model for Balochistan, capitalization has a positive impact on the technical, 

allocative and economic inefficiency of the DHQ hospitals. However, model 4 

it has a negative effect on inefficiencies. It means the ratio of nurse to bed if 

increases, the DHQ hospitals of Pakistan, Punjab, Sindh, and KP will be more 

inefficient technically, allocatively and economically but hospitals of 

Balochistan will be more technically allocatively and economically efficient. 

The explanation of this difference is that in the hospitals of Balochistan there 

is a severe shortage of nurses as compared to the hospitals of other provinces.  

 

The effect of capitalization is also analyzed on the cost productivity of 

the DHQ hospitals. The coefficient of capitalization has a negative influence 

on the cost productivity index in all the group of models except group 4. It 

means the increase in the ratio of nurse to beds will decline the cost 

productivity of the hospitals of Pakistan, Punjab, Sindh, and KP while it will 

raise the cost productivity of the DHQ hospitals of Balochistan. The 

coefficient of the capitalization is significant in all the model of the study. 

 

Quality of healthcare services is presented with the factor specialist to 

physician ratio. The coefficient of the ratio of specialist to the doctor has a 
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significant negative effect on technical, allocative and economic inefficiency 

in all the model of the study. While cost productivity index is positively 

influenced by this ratio. It means if the ratio of specialist to physician 

increases, it will decrease the technical, allocative and economic inefficiency 

and increase the cost productivity growth of the DHQ hospitals of Pakistan, as 

well as, in all its provinces. It is because of the shortage of specialist in the 

DHQ hospitals of Pakistan and in its provinces. 

 

Size of the hospitals is the major institutional factor for determining the 

efficiencies and productivity of the hospitals. The coefficient of the small size 

is a significantly positive influence on the inefficiencies of the DHQ hospitals 

of Pakistan, Punjab, Sindh, and KP. However, it has a negative influence on 

the economic inefficiency of the DHQ hospitals of Sindh. While the 

coefficient of small size in the model of Balochistan has a negative influence 

on technical, allocative, and economic inefficiencies of the hospitals It means 

small hospitals are inefficient technically, allocative and economically in 

Pakistan and in its provinces but small hospitals of Sindh will be economical.  

 

The coefficient of small size has a negative influence on the cost 

productivity of the DHQ hospitals of Pakistan, Punjab, and KP while the 

positive influence on the cost productivity of the DHQ hospitals of Sindh and 

Balochistan. One of the reasons behind this finding is that in Punjab and KP 

the DHQ hospitals have less bed capacity to adjust the inpatients. While in 

Sindh, there is less use of public health facilities as compared to other 

provinces. Therefore, DHQ hospitals with less number of beds are found cost 

minimizing. In Balochistan, there is less number of indoor patients as 

compared to other provinces and on the other hand, there is a shortage of beds 

in the hospitals. 

 

As far as coefficient of medium size is concerned it has a positive 

influence on the inefficiencies in all the models except in the 1st group of 

models in which it has a negative coefficient in case of economic inefficiency. 

In the model of cost productivity index, it has a negative influence on all the 

model of the study.  

 

Similar to the previous study, the coefficient of the large size is found a 

negative influence on the inefficiencies almost in the entire model except 

model 5 and in case of economic inefficiency of model 2. The number of beds 

if increases the hospitals of Punjab, KP and Sindh will be more efficient 

technically, allocativly, and economically (not Sindh). In the case of cost 

productivity, this factor has a positive and significant coefficient in the entire 

model except model 4.  
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It is expected that the decentralization policy will improve the overall 

performance of the DHQ hospitals in Pakistan but the findings are found 

mixed. The coefficients of decentralization have a positive (negative) effect on 

the technical and allocative efficiency (inefficiency) of the DHQ hospitals of 

Pakistan, Punjab, KP, and Balochistan but it has a negative (positive) effect on 

the technical efficiency (inefficiency) of the DHQ hospitals of Sindh. In case 

economic efficiency (inefficiency), fiscal decentralization has positive 

(negative) effect in the models of Pakistan and KP while in the models of 

Sindh, Punjab, and Balochistan it has a negative (positive) effect. The 

coefficient of decentralization has a positive influence on cost productivity of 

DHQ hospitals of Sindh and Balochistan. While, it has a negative influence in 

a model of Pakistan, Punjab, and Sindh. 

 

The inverse of crime is used as a proxy for governance. A higher 

number of crime indicates bad governance and vice versa. The coefficient of 

governance in the 5th group of models for Pakistan and the 3rd group of 

models for KP has a negative influence on all type of inefficiencies and 

positive influence on cost productivity. It means due to good governance the 

utilization and allocation of resources at minimum cost will be possible in the 

overall DHQ hospitals of Pakistan and KP and cost productivity of these 

hospitals will improve. While in the 1st group of models of Punjab the 

coefficient of governance has a negative influence on technical inefficiency 

but a positive influence on allocative and economic inefficiencies. It also has a 

negative influence on the cost productivity of the hospitals in Punjab. It means 

governance somehow will improve the utilization of the resources in the 

hospitals but the allocation of the resources at minimum cost will fall due to 

bad governance in Punjab. In the hospitals of Sindh, governance will improve 

the utilization and allocation of resources improve but at a higher cost and 

improve the cost productivity of these hospitals. In the case of DHQ hospitals 

in Balochistan, the coefficient of governance has a positive influence on all 

type of inefficiencies and negative influence on cost productivity.  

 

The coefficient of distance variable has a negative influence on the 

inefficiencies in the models of Punjab and Sindh while in the model of KP it 

has negative influence only in case of economic inefficiency and in the model 

of Balochistan allocative and economic inefficiency negatively associated with 

distance. It means when the DHQ hospital is far away from province centre 

will be efficient technically, allocatively, economically and most cost 

productivity in the province Punjab and Sindh while in the province KP the 

hospital will be inefficient technically and allocatively but economically it will 

be efficient. The hospital of Balochistan will be inefficient technically but 

allocativelly and economically will be efficient. The cost productivity of the 

hospitals of KP and Balochistan will be higher when the distance of the 
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hospitals from the province centre increase. These findings can be justified as 

that policy of the healthcare resources distribution is urban biased in Pakistan 

while the majority of the population live in rural area. Therefore, the resources, 

which are distributed in a hospital, located in the rural area fully utilized and 

allocated at a minimum cost. Because the majority of the population in the 

rural area visited the public hospitals. While in an urban area there is also 

some other private hospitals and other public hospitals and health centers. The 

majority of people preferred private hospitals to public hospitals. Therefore, 

the resources in the DHQ hospitals of the urban area are wasted. 

 

The healthcare demand of the region capture through the variable of a 

number of the population located in the region. In the models of Pakistan, the 

coefficient of the population is found insignificant in case of economic 

inefficiency and cost productivity while it has a significant positive association 

with technical and allocative inefficiency. It means that when a population 

increases the hospitals of Pakistan will be more inefficient technically and 

allocativelly. In the models of Punjab, it has an insignificant coefficient in case 

of technical and economic inefficiency but significant for allocative 

inefficiency. For cost productivity index, it also has an insignificant effect. It 

indicates that the population of Punjab has no effect on the utilization of 

resources at minimum cost and cost productivity in DHQ hospitals. In the 

models of Sindh and Balochistan, the coefficient of the population has a 

negative association with inefficiencies and positive association with cost 

productivity. In the models of KP, the population has an insignificant effect on 

economic inefficiency. However, it has a significant effect on technical 

efficiency, allocative efficiency, and cost productivity. The increase in 

population will decrease the cost productivity and increase the technical and 

allocative efficiency of the DHQ hospitals in KP. 

 

From the above discussion, it is concluded that the findings of the 5th 

group of models, 1st group of models, the 2nd group of models, and 3rd group of 

models are found almost similar but the 4th group of models of the 

Balochistan is different in case of capitalization, size of the hospitals and 

population. The effect of decentralization on the performance of the hospital is 

also found mixed. These findings related to institutional and environmental 

factors particulary governance, health workforce, and hospital size will be 

useful for central, provincial and districts government to improve the 

performance of their DHQ hospitals. 
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CHAPTER 6: 
 

CONCLUSION AND POLICY RECOMMENDATION 
 

 

6.1 CONCLUSION 

 

Along with rising healthcare costs at a rapid rate, cost containment is 

one of the most important issues in the present healthcare debate. One 

approach to address rising healthcare costs is to improve the efficiency of 

healthcare providers. This study examines the economic efficiency and cost 

productivity of the DHQ hospitals of Pakistan with a focus on the fiscal 

decentralization under the 18th constitutional amendment.  

 

District Headquarters Hospitals are an important component of the 

healthcare delivery system in Pakistan. These hospitals play a critical role in 

access to healthcare services in rural and urban communities of Pakistan. 

However, the performance of these hospitals is not up to the desired level. 

With the consumption of large healthcare resources, the quality of healthcare 

services is very low in these hospitals. People prefer to visit private hospitals 

rather than public hospitals. Therefore, the evaluation of the performance of 

these hospitals is very important to improve the quality of healthcare services 

and the trust of the people in these hospitals. The 18th constitutional 

amendment 2010 has been implemented to improve the quality and access to 

healthcare services by improving the financial liberty of the provinces and 

their districts. Therefore, the effect of fiscal decentralization under the 18th 

amendment on the performance of the DHQ hospitals is also needed to be 

evaluated. 

 

Among all the alternative approaches for estimating hospitals’ 

efficiency and productivity, the frontier analysis appears to be more advanced. 

The non-parametric border assessment is observed to be better to the 

regression assessment, primarily as no unambiguous description of a 

production function is required. The most prevalent non-regression technique 

in the literature appears to be data envelopment analysis (DEA) as it just 

reaches efficiency in comparative terms, which is that it relates the  

efficiency of each production unit to a virtual ' best practice' production unit 

with the eventual aim of identifying exact sources of probable inefficiency. 

Therefore, The DEA approach is used in this study. For measuring 

productivity, based on the Hicks-Moorsteen approach there are a number of 

Total Factor Productivity (TFP) methods, profitability ratios, the Malmquist 

approach to calculating productivity and, finally, the component-based method 
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and its interrelationships are described. Keeping in view the conditions for 

selecting an appropriate method of productivity change, Cost Malmquist 

Productivity Index (CMI) method is found a more convenient method for 

measuring cost productivity of the public hospitals in Pakistan. 

 

The findings of the study for Punjab province indicated that overall the 

DHQ hospitals of Punjab are technically and allocatively found in the range of 

efficient (0.70-1.00) but economically in the range of inefficient (0.01-0.69). It 

is observed that in 2011-15, 31 percent of the available healthcare resources 

increase the cost of these hospitals due to 13 percent wastage and 21 percent 

misallocation of available resources. Whereas, due to the inadequacy of the 

production scale of these hospitals, 18 percent of the inputs are wasted. The 

reason behind this inadequacy is that more than 60 percent of the hospitals are 

operating under the increasing return to scale (blow production capacity) and 

27 percent under decreasing return to scale (over working capacity). Before 

2010, the hospitals of Punjab experienced 41 percent cost increasing inputs in 

the presence of 19 percent wastage and 29 percent misallocation. After fiscal 

decentralization 2010, the improvement is observed in the performance of the 

DHQ hospitals of Punjab. However, the inadequacy of production scale is 

increased after fiscal decentralization 2010.  

 

The economic performance of the hospitals of Mundi Bahaudin, 

Muzaffargarh, Jhang, Bhakar, Kasure, and Chakwal is comparatively best. 

While the hospitals of Bahawalnagar, Rajanpur, Hafiz Abad, and Nankana 

Sahib, are found most costly than others. In these hospitals, per patient cost is 

comparatively higher.  

 

As far as the growth in the productivity of the DHQ hospitals of Punjab 

is concerned, on average, the hospitals of Punjab get 4.2 percent growth in the 

cost productivity and 4.4 percent in technical productivity from 2006 to 2015. 

The base period was 2006-07. To compare the cost productivity of the 

hospitals between 2006/10-2011/15 period, it is observed that the hospitals of 

Punjab have experienced 7.2 percent growth in cost productivity during 2006-

10 while 1.4 percent in 2011-15. The most cost productive hospital belongs to 

the district Chaniot. While there is a decline in the cost productivity of the 

hospitals of Mianwali, Pakpattan, Okara (south), Attock, Muzzafargarh, Jhang, 

Sheikhupura, and Vehari.  

 

The result of truncated regressing showed that the coefficients doctor to 

patient ratio, large size and distance have a strong negative effect on technical 

inefficiency while coefficients of capitalization and small size have a higher 

positive effect. For allocative inefficiency, doctor to patient ratio and large size 

have a higher negative effect while capitalization and small size have a higher 
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positive effect. As far as economic inefficiency is concerned, doctor to the 

patient has a large negative effect and small size has a strong positive effect. 

The coefficient of capitalization has a strong negative effect and medium size 

has a strong positive effect on cost productivity of the DHQ hospitals of 

Punjab. 

 

The result of the DHQ hospitals of Sindh indicated that the DHQ 

hospitals of districts Umer Kot, Tharparker, and Ghotiki are most economical 

hospitals with 100 percent economic efficiency. On average, 42 percent of the 

given inputs increase the cost of 11 DHQ hospitals in 2006-10 because there is 

20 percent underutilization and 28 percent misallocation of the given inputs. 

The inadequacy of production scale in these hospitals is also the cause of 24 

percent wastage of the inputs during the production of healthcare services. 

After 2010, the cost of these hospitals reduced by 13 percent because wastage 

of resources is reduced from 20 percent to 12 percent and misallocation is 

reduced from 28 percent to 22 percent. Most of the DHQ hospitals in Sindh are 

found operating under DRS. 

 

The cost productivity of these DHQ hospitals is growing with a rate of 9 

percent over the period (2006-15). During 2006-10, 13 percent growth is 

observed in the cost productivity of the hospitals while 6 percent growth is 

found in 2011-15. In both periods, there is deterioration in allocation 

efficiency and economic efficiency, which reflects the bad performance of the 

management due to which cost of these hospitals is increased. The DHQ 

hospitals of districts Thatha, Jacobabad, and Shikarpur are found most 

productive as compared to other hospitals. While the hospitals of districts 

Dadu, Tharparkar, and Mirpurkhas are found comparatively less cost 

productive.  

 

All the coefficients of the economic efficiency and cost productivity of 

the DHQ hospitals are found significant. The coefficients of distance, 

population, and large size factors have a strong negative effect on the technical 

inefficiency while the coefficients of doctor to patient and distance factors 

have a strong negative effect on the allocative inefficiency of DHQ hospitals 

of Sindh. For economic inefficiency, population and distance factors have a 

comparatively strong negative effect. While doctor to patient and distance 

factors have a strong positive effect on cost productivity of the hospitals of 

Sindh. 

 

The DHQ hospitals of KP are found in the range of inefficiency during 

the study period. Only three hospitals of Bannu, Peshawar, and Swabi are able 

to utilize and allocate the resources at minimum cost. While the hospitals of 

Chitral, Karak, Malakand, Charsadda, Haripur, Kohat, D.1. Khan, Lower Dir, 
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and Maradan are found most costly as compare to others. The 22 DHQ 

hospitals of KP have 19 percent wastage of resources in 2006-10 and 19 

percent in 2011-15. For analyzing the allocation of resources in the hospitals 

of KP, 35 percent of resources are misallocated in 2006-10 and 29 percent in 

2011-15. In the case of economic efficiency, the 42 percent economic 

inefficiency is found in the DHQ hospitals of KP during the period 2011-15. 

However, there is an improvement in EE of DHQ hospitals after 2010 because 

of 2006-10 average economic inefficiency of DHQ hospitals is observed 46 

percent. Due to inappropriate production scale, the wastage of resources is 

increased from 74 percent to 80 percent after 2010. The reason is that all the 

hospitals (100%) exhibited the IRS during the period under consideration. 

 

The 8.3 percent growth is found in the cost productivity of the DHQ 

hospitals of KP, which is driven by a 7.7 percent improvement in the hospital 

management (allocative efficiency) and 8.6 percent growth in technical 

productivity in 2006-15. The hospitals of the districts Charsadda, Lakki 

Marwat, Buner, and Mansehra have a higher level of growth in cost 

productivity while the negative trend is found in the hospitals of district 

Nowshera, Haripur and Upper Dir. Similarly, in the period 2006-2010 the 

hospitals of KP is registered 8.9 percent growth in cost productivity while after 

2010, it is decreased and growth is found 8.5 percent rate in 2011-15. 

However, in both periods, the performance of the management of the hospitals 

is declined.  

 

The determinants of the cost productivity and inefficiencies of the DHQ 

hospitals of KP indicated that technical inefficiency of the DHQ hospitals of 

KP is strongly affected by the positive coefficient of distance and 

capitalization while negative coefficients of doctor to outpatient and 

population. The allocative inefficiency is strongly affected by the positive 

coefficient of capitalization and a negative coefficient of population, 

decentralization, large size, and the doctor to patient ratio. For economic 

inefficiency, the population has a strong positive effect and doctor to the 

patient has a strong negative effect. As far as cost productivity of the DHQ 

hospitals of KP is concerned, doctor to outpatient has a strong positive effect 

and population has a strong negative effect. 

 

In the largest province of Pakistan, Balochistan, the performance of the 

DHQ, hospitals are found discouraging. Overall hospitals are fall in the range 

of technical, allocative and economic inefficiency and more than 70 percent of 

hospitals are considered inefficient. Only three hospitals in the districts Turbat, 

Nushki, and Washuk are able to achieve the objective of cost minimization. 

There is 19 percent (2006-10) to 27 percent (2011-15) technical inefficiency in 

the DHQ hospitals of Balochistan. As far as allocative inefficiency is 
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concerned, 20 percent resource are misallocated in 2006-15 and 20 percent in 

2011-15. The economic efficiency scores implied that on average 35 percent 

resource are found cost increases in 2011-15. While, before 2010 the cost 

increasing inputs level is found at 40 percent. 

 

As far as growth in the productivity of the hospitals is concerned, the 

54.7 percent growth is found in the cost productivity of the DHQ hospitals of 

Balochistan in 2006-15. The most productive hospital is found in the district 

Awaran followed by Nasirabad, Kharan, Kalat, and Nushki. While 12.7 

percent growth is observed in 2006-10 and 8 percent in 2011-15. It indicates a 

decline in cost productivity after 2010. The negative trend is also found in the 

performance of the hospital's management during a couple of years. 

 

The determinants of these inefficiencies and cost productivity showed 

that population has a strong negative effect on the technical inefficiency of the 

DHQ hospitals of Balochistan. While population and doctor to outpatient 

factors have a strong negative effect on the allocative inefficiency. In the case 

of economic inefficiency, the coefficient of small size has a comparative 

strong negative effect. In the model of cost productivity of Balochistan, the 

population has a strong positive effect on the cost productivity. 

 

Overall, the DHQ hospitals in Pakistan are found economically 

inefficient (65%) due to 45% misallocation and 41% wastage in 2006-10. In 

2011-15, technical, allocative, and economic efficiency scores are 0.60, 0.59, 

and 0.37 respectively. Only six hospitals of Jhang, Bhakkar, Dadu, Tharparker, 

Washuk, and Ghizer are able to achieve the objective of cost minimization 

overall in Pakistan. For making a country level comparison it is observed that 

the DHQ hospitals of Sindh are comparatively less technical, allocative and 

economic inefficient as compared to other provinces. It means hospitals of 

Sindh selecting the cost-minimizing inputs level at the given output level. 

While most expensive hospitals are in the province of Punjab. However, the 

provincial level performance of the hospitals are well in case of utilization and 

allocation of resources but not in the selection of the cost-minimizing inputs 

level. The level of wastage and misallocation of resources is higher in the 

hospitals of Punjab. From regional basis internal and external evaluation of the 

hospital's performance, it is observed that the availability of healthcare 

resources in the DHQ hospitals are higher in the province of Punjab and KP as 

compare to the other provinces. While in the hospitals of Sindh and 

Balochistan, there is a scarcity of these resources. 

 

As far as cost productivity of the DHQ hospitals of Pakistan is concerned, 

only 1 DHQ hospital of district Kasur in Pakistan is found regressive with a 1.8 

percent decline in the cost productivity. This decline in cost productivity is 
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determined by regression in technical productivity and technological change. 

Remaining 96 hospitals experienced growth in cost productivity during the 

study period. It is observed that the sample DHQ hospitals of Pakistan are 

experienced 13 percent growth in technical productivity and 15 percent in cost 

productivity from 2006 to 2015. The variation in productivity during a couple of 

years (2006/10-2011/15) is also observed. The productivity of the DHQ 

hospitals of Pakistan is growing with the rate 21.6 percent while 16.1 percent 

growth is found in the cost productivity of the hospitals during 2006-10. After 

2010, the cost productivity of the DHQ hospitals is growing with the rate of 12 

percent and technical productivity grow with the rate of 9 percent in 2011-15. 

As far as regional variations in the productivity are concerned, it is observed 

that hospitals belong to the KP region are found most cost (18.4 percent), as 

well as, technical (16.9 percent) productive as compared to the hospitals of other 

regions in 2006-15. The hospitals of the Sindh region are found the second most 

technical and cost productive. The DHQ hospitals of the most developed region, 

Punjab, are found the least cost and technical productive during the study 

period. However, after 2010, the dynamics of productivity are changed. The 

most productive hospitals belong to the region Sindh followed by Balochistan 

and Punjab in 2011-15. The effect of the policy of fiscal decentralization 2010 is 

discouraging. Because after fiscal decentralization 2010, the efficiencies of the 

DHQ hospitals of Pakistan is increased but not up to the desired level (70%). 

while the technical and cost productivity of the hospitals is declined. The 

variation in efficiencies and productivity after fiscal decentralization 2010 is 

also confirmed by the significant result of Wilcoxon rank test. 

 

The factor affecting the inefficiencies and cost productivity of the DHQ 

hospitals are also determined by using bootstrap truncated regression. All the 

factors including fiscal decentralization have a significant effect on the 

inefficiencies and cost productivity of the hospitals of Pakistan. The factors of 

large size and governess have a comparatively higher negative effect on 

technical inefficiency. While in the case of allocative inefficiency, large size 

factor has a higher negative effect and population factor has a higher positive 

effect. The capitalization and doctor to patient ratio have higher positive and 

negative effect comparatively on economic inefficiency. As far as cost 

productivity is concerned, a factor of large size and doctor to patient ratio have a 

comparatively higher and significant effect. These findings do not accept the 

null hypotheses related to the entire coefficient. However, the coefficient of the 

population is insignificant for economic inefficiency and cost productivity 

models. 
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6.2 POLICY IMPLICATIONS 
 

In light of the above findings, this study recommends: 

• Misallocation of resources is found a cost-increasing factor in the 

DHQ hospitals of Pakistan and its provinces. Therefore, a serious 

effort should be made to strengthen the managerial skills of 

administrators of the DHQ hospitals in Pakistan to overcome the 

main problem of misallocation. This may also include reforms in 

the medical curriculum, like those taking up administrative 

positions should get training related to the hospital's management 

system or refreshing courses of hospitals management. The 

hospital's management course should also be a part of the syllabus 

of medical education.  

• The political intrusion has been one of the reasons that resources 

are being misallocated in Pakistan's DHQ hospitals. Indeed, 

political interference with staff recruitment, transfer, and 

determination of hospital places, type and size may be difficult to 

eliminate. Furthermore, political interference in the system can be 

significantly diminished if policies are based on clear guidelines 

and policy frameworks. The use of autonomous consultants for 

staffing and selection may probably decrease political strain on 

the arrangement management of these hospitals in the staffing and 

selection procedure, thus, improving the likelihood of hiring 

hands based on meritocracy 

• Furthermore, the problems of scale inefficiencies in the DHQ 

hospitals of Pakistan need to be addressed if the greatest benefit is 

to be realized from these hospitals. Majority of the DHQ hospitals 

in Pakistan, as well as, in its provinces are working under their 

production capacity (IRS). In these hospitals, expansion of inputs 

will increase the outputs along with decreasing cost. Therefore, in 

the distribution of resources, the government should give 

priorities to those hospitals, which are operating under IRS, rather 

than those hospitals, which are operating under DRS. 

Furthermore, through rationing policy resources, should mobilize 

from DRS hospitals to IRS hospitals. 

• Moreover, different methods of improving incentives for the 

efficient utilization and allocation of resources should be 

considered. These include reforms in the DHQ hospital's database 

to enhance hospital performance monitoring and hospital 

budgeting and a more comprehensive approach, i.e. 
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corporatization in order to increase hospital autonomy and hence 

accountability. 

• The incidence of inefficiency in DHQ hospitals suggests the need 

for administrative interventions that supervise these hospitals. 

Such management policies could work to reduce the input of 

health services from inefficient hospitals and injecting the 

resources released into hospitals that currently make the most of 

the resources. The extracted input savings will, therefore, help 

resolve the health system’s disparities and extend care to more 

segments of the population. 

• For productivity growth in the DHQ hospitals of Pakistan, the 

government should finance these hospitals through the latest 

medical technology and specialized workforce rather than 

financial resources. Recently, the provincial government of 

Punjab makes a successful prestigious effort. High medical 

technology with the specialist workforce is provided not only in 

DHQ hospitals also in THQs hospitals.  

• Most of the healthcare policies in Pakistan are urban biased and 

the tertiary hospitals and big cities have a large share in the 

distribution of healthcare resources. Even, the medical staff does 

not join the hospitals, which are far from the province center. 

Therefore, there is a shortage of financial, as well as, human 

resources in the DHQ hospitals away from the province center. 

The government should give priorities to the secondary healthcare 

facilities in the distribution of resources and resources distribution 

policy should be rural-biased. Because more than 60 percent 

population of Pakistan lives in rural areas, where there is a 

shortage of medical facilities. The government should also give 

extra financial incentive to the medical staff for joining those 

hospitals, which are away from the province center.  

• This research has shown that the overall level and structure of 

production inefficiency of DHQ hospitals is partly due to the 

ignorance of the idea of efficiency on the part of policymakers, 

executives and health professionals. Therefore, it may be essential 

to promote connections with educational institutions that can 

educate efficiency administrators and policymakers, as efficiency 

is key to maximizing the advantages of resources spent on public 

hospitals and maximizing the government's ability to expand 

health services to cover a wider public. These anomalies can be 

corrected by consciously promoting and striving for efficiency. 
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• The impact of fiscal devolution on the DHQ hospitals remains 

inconclusive. Center government should also increase their 

interference in the provincial healthcare delivery system. It may 

be possible through the third-party evaluation system. Central 

government should also make it possible to import high medical 

technology for the provincial government.  

• In the province of Balochistan and KP, there is needed to be 

restructuring the health, as well as, the medical education system 

to fill the healthcare demands and shortage of medical and 

paramedical staff.  

• The access to medical education should also make easy to 

increase the supply of medical human force. 

 

 

6.3 LIMITATIONS AND FUTURE RESEARCH 

 

A certain challenge in this study is controlling for the quality of care. 

Whereas in the studies of cost and hospital efficiency controlling for quality is 

imperative, finding suitable quality measures have been difficult. The problem 

is that there are many magnitudes of quality of care, and no single measure 

will be capable of capturing it. However, unfortunately, DHQ hospitals have 

not been reporting information related to the quality of care. 

 

This study is based on the supply side analysis. The demand side, which 

is an important aspect of the performance measurement to measure the quality 

of the services is not part of the study. Due to unavailability of data related to 

the quality of healthcare services in the DHQ hospitals, patient satisfaction 

survey can be used to analyze the quality of a healthcare survey. Thus, future 

research should provide an estimate of the quality of healthcare services of the 

DHQ hospitals through a patient satisfaction survey. Further, the study is 

based on the performance of DHQ hospitals in Pakistan. The performance of 

the doctors of these hospitals is still unstudied in Pakistan. Future research 

should also evaluate the efficiency and productivity of the doctors in the DHQ 

hospitals of Pakistan. The private hospitals are also an important component of 

the health system, therefore, future research related to the efficiency and 

productivity of private hospitals should also conduct. The impact of the 

performance of public hospitals on health outcomes can also be analyzed in 

future research. 
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APPENDIX-A 
 

Decomposition of Cost Productivity Index of DHQ Hospitals  

in Punjab (2006-2015) 

DHQ 
2006-2015 

Effch TEch SEch Tecch MPI AEch EEc PEh 

Bahawalnagar 0.991 0.994 0.997 0.994 0.99 0.982 0.985 0.99 

Layyah 0.969 0.963 0.957 0.961 0.97 0.966 0.971 0.95 

Mu. Garh 1.037 1.037 1.037 1.049 1.05 1.035 1.034 1.03 

Rajanpur 0.941 0.939 0.937 0.948 0.95 0.944 0.942 0.94 

Jhang 1.047 1.05 1.054 1.06 1.06 1.045 1.04 1.05 

T.T. Singh 0.952 0.944 0.937 0.929 0.92 0.917 0.912 0.9 

Chaniot 0.422 0.436 0.449 0.458 0.47 0.48 0.48 0.49 

Narowal 0.935 0.94 0.94 0.94 0.93 0.942 0.946 0.94 

Hafizabad 1.005 1.01 1.008 1.006 1 1.009 1.01 1 

M. Bahudin 0.983 0.984 0.979 0.974 0.97 0.972 0.967 0.96 

Kasur 0.969 0.969 0.969 0.969 0.96 0.959 0.962 0.97 

Okara 0.929 0.929 0.93 0.926 0.93 0.928 0.93 0.93 

Okara (s) 1.02 1.022 1.023 1.023 1.02 1.02 1.019 1.03 

Sheikhupura 1.063 1.066 1.074 1.065 1.05 1.051 1.056 1.06 

N. Sahib 0.961 0.971 0.982 0.976 0.96 0.973 0.972 0.99 

Khanewal 1.001 0.998 0.992 1 0.99 0.992 0.985 0.97 

Lodhran 0.928 0.932 0.918 0.932 0.93 0.937 0.935 0.94 

Pakpattan 0.961 0.964 0.965 0.978 0.99 1 1.005 1 

Vehari 1.142 1.142 1.139 1.144 1.16 1.156 1.155 1.14 

Attock 1.026 1.025 1.023 1.023 1.01 1.004 1.007 1.01 

Chakwal 0.926 0.93 0.937 0.939 0.96 0.972 0.97 0.97 

Jhelum 0.993 0.988 0.98 0.984 0.99 0.987 0.989 0.99 

Bhakkar 0.904 0.916 0.907 0.925 0.92 0.931 0.931 0.94 

Jahurabad 0.991 0.988 0.978 0.984 0.97 0.96 0.957 0.96 

Mianwali 0.986 0.98 0.976 0.983 1 1.003 0.998 0.99 

Source: Author’s Calculation 
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APPENDIX-B 
 

Decomposition of Cost Productivity Index of DHQ Hospitals  

in KP (2006-2015) 

DHQ 
2006-2015 

Effch TEch SEch Tecch MPI AEch EEc PEh 

Abbottabad 0.886 0.884 0.884 0.882 0.894 0.907 0.912 0.911 

Bannu 0.898 0.894 0.893 0.89 0.898 0.904 0.903 0.884 

Battagram 0.928 0.928 0.928 0.925 0.925 0.933 0.933 0.935 

Buner 0.787 0.796 0.793 0.799 0.805 0.822 0.83 0.841 

Charsadda 0.732 0.74 0.741 0.753 0.768 0.786 0.788 0.786 

Chitral 0.916 0.926 0.929 0.94 0.955 0.974 0.972 0.974 

D. I. Khan 0.843 0.851 0.844 0.848 0.85 0.874 0.869 0.871 

Hangu 0.891 0.887 0.885 0.883 0.891 0.901 0.902 0.892 

Haripur 1.024 1.018 1.021 1.016 1.023 1.028 1.041 1.047 

Karak 0.966 0.96 0.95 0.944 0.938 0.941 0.932 0.924 

Kohat 0.856 0.856 0.867 0.867 0.876 0.884 0.904 0.907 

Lakki Marwat 0.871 0.874 0.866 0.865 0.858 0.862 0.85 0.831 

Lower Dir 0.995 0.959 0.954 0.918 0.912 0.878 0.888 0.886 

Malakand 0.905 0.905 0.905 0.901 0.902 0.91 0.921 0.931 

Mansehra 0.831 0.838 0.84 0.837 0.838 0.856 0.869 0.867 

Mardan 0.918 0.925 0.928 0.925 0.928 0.943 0.946 0.951 

Nowshera 1.025 1.029 1.031 1.024 1.027 1.04 1.04 1.04 

Peshawar 0.943 0.943 0.941 0.933 0.934 0.949 0.954 0.954 

Shangla 0.956 0.963 0.963 0.964 0.962 0.972 0.966 0.968 

Swabi 0.945 0.948 0.95 0.949 0.945 0.954 0.936 0.937 

Tor Ghar 0.983 0.983 0.982 0.979 0.977 0.979 0.966 0.955 

Upper Dir 1.06 1.066 1.067 1.07 1.055 1.061 1.059 1.062 

G.M. 0.913 0.914 0.913 0.911 0.914 0.923 0.924 0.923 

Source: Author’s Calculation 
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APPENDIX-C 
 

Decomposition of Cost Productivity Index of DHQ Hospitals  

in Balochistan (2006-2015) 

DHQ 
2006-2015 

Effch TEch SEch Tecch MPI AEch EEc PEh 

Awaran 0.148 0.172 0.863 0.199 0.03 0.507 0.075 0.916 

Barkhan 0.477 0.459 1.039 0.441 0.21 0.73 0.348 1.019 

Chagai 0.698 0.66 1.058 1.515 1.058 0.993 0.693 1.656 

DeraBugti 1.639 1.414 1.159 1.219 1.998 0.408 0.668 1.288 

Gawadar 1.408 1.215 1.159 1.048 1.476 1.03 1.451 1.134 

Harnai 0.67 0.782 0.857 0.913 0.612 0.822 0.551 1.456 

Jaffarabad 1.315 1.267 1.038 1.221 1.606 1.079 1.419 0.843 

JhalMagsi 0.702 0.724 0.97 0.746 0.524 0.773 0.543 1.067 

Kachi/Bolan 0.796 0.796 1 0.796 0.634 0.716 0.57 1.651 

Kalat 0.33 0.338 0.976 0.347 0.114 0.854 0.282 0.862 

Kech/ Turbat 1 1 1 1 1 0.417 0.417 0.9 

Kharan 0.212 0.217 0.979 0.222 0.047 0.724 0.154 1.072 

Khuzdar 1.854 1.854 1 1.854 2.437 0.801 0.744 0.961 

K.Abdullah 1 1 1 1 1 0.611 0.611 0.791 

KillaSaifullah 1.834 1.834 1 0.834 1.53 0.653 1.198 0.645 

Kohlu 0.864 0.986 0.876 1.125 0.972 0.585 0.505 1.067 

Lasbela 1.365 1.558 0.876 1.778 2.427 1.006 1.373 1.011 

Loralai 1.167 1.167 1 1.167 1.362 0.714 0.834 1.208 

Mastung 0.922 1.003 0.919 1.091 1.006 0.648 0.597 1.586 

Musa khail 0.618 0.777 0.795 0.977 0.604 0.896 0.553 0.947 

Nasirabad 0.128 0.224 0.572 0.391 0.05 0.603 0.077 0.947 

Nushki 0.209 0.368 0.569 0.646 0.135 0.659 0.138 0.948 

Panjgur 2.636 2.636 1 2.636 2.948 0.358 0.944 0.335 

Pishin 1 1 1 1 1 0.681 0.681 0.561 

Sibi 2.283 2.172 1.051 2.066 2.716 0.368 0.84 0.593 

Washuk 1 1 1 1 1 0.702 0.702 0.761 

Zhob 1.855 1.815 1.022 0.777 1.441 0.931 0.614 1.34 

Ziarat 1.767 1.589 1.112 1.429 2.525 0.368 0.65 1.212 

G.M 0.83 0.876 0.949 0.899 0.702 0.669 0.523 0.974 

Source: Author’s Calculation 
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APPENDIX-D 
 

 

Decomposition of Cost Productivity Index of DHQ Hospitals  

in Sindh (2006-2015) 

DHQ 
2006-2015 

Effch TEch SEch Tecch MPI AEch EEc PEh 

Badin 0.917 0.921 0.918 0.919 0.919 0.925 0.92 0.91 

Dadu 0.939 0.95 0.951 0.959 0.959 0.97 0.972 0.979 

Ghotki 0.918 0.919 0.916 0.918 0.917 0.922 0.92 0.912 

Jacobabad 0.888 0.883 0.874 0.877 0.875 0.875 0.88 0.874 

Mirpurkhas 0.884 0.892 0.897 0.903 0.903 0.912 0.918 0.938 

N. Feroz 0.92 0.926 0.924 0.931 0.931 0.936 0.935 0.932 

Sanghar 0.937 0.933 0.929 0.933 0.933 0.926 0.929 0.934 

Shikarpur 0.879 0.875 0.876 0.872 0.873 0.876 0.883 0.877 

Tharparker 1.01 1.004 1 1 1 0.994 0.995 0.985 

Thata 0.816 0.814 0.815 0.81 0.809 0.819 0.823 0.814 

Umerkot 0.895 0.895 0.904 0.901 0.908 0.917 0.937 0.933 

G.M. 0.908 0.909 0.908 0.91 0.91 0.915 0.918 0.916 

Source: Author’s Calculation 
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APPENDIX-E 
 

 

Decomposition of Cost Productivity Index of DHQ Hospitals  

in Pakistan (2006-2015) 

DHQ 
2006-2015 

Effch TEch SEch Tecch MPI AEch EEc PEh 

Punjab 0.896 0.892 0.898 0.891 0.88 0.886 0.887 0.869 

Sindh 0.856 0.849 0.856 0.846 0.837 0.842 0.842 0.827 

KPK 0.846 0.841 0.846 0.839 0.831 0.838 0.837 0.822 

Balochistan 0.857 0.857 0.866 0.855 0.844 0.847 0.854 0.849 

Source: Author’s Calculation 
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APPENDIX-F 
 

Bootstrap Truncated Model for Technical Inefficiency  

in DHQ Hospitals of Punjab 

Variables Coef. 
Std. 

Err. 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 1.768 0.121 14.61 0.042 0.36 2.38 

Nurse / Bed 0.931 0.265 3.510 0.001 0.64 1.68 

Specialist/ Phys -0.375 0.137 -2.745 0.012 -1.18 -0.09 

Doctor/O-patient -1.417 0.762 -1.859 0.070 -3.46 -0.58 

 
Small 1.236 0.668 1.850 0.066 0.05 3.75 

Siz

e 

Medium 0.804 0.348 2.310 0.016 -0.92 2.44 

 
Large -0.956 0.579 -1.650 0.092 -1.22 -0.08 

D-Centralize -0.039 0.014 -2.778 0.012 -0.41 0.00 

Governance -0.539 0.278 -1.940 0.053 -1.60 -0.03 

Distance -0.864 0.297 -2.910 0.030 -2.63 0.04 

Population 0.633 0.479 1.324 0.232 0.07 1.64 

Source: Author’s Calculation 

 

 

Bootstrap Truncated Model for Allocative Inefficiency  

in DHQ Hospitals of Punjab 

Variables Coef. 
Std. 

Err 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 0.843 0.049 17.224 0.007 0.42 2.64 

Nurse / Bed 1.267 0.668 1.898 0.072 0.05 3.29 

Specialist/ Phys -0.543 0.268 -2.027 0.063 -2.79 -0.03 

Doctor/O-patient -1.526 0.795 -1.920 0.056 -3.61 -0.42 

 
Small 2.341 0.563 4.161 0.000 0.05 4.04 

Size Medium 0.083 0.032 2.570 0.015 0.04 1.09 

 
Large -0.835 0.459 -1.820 0.073 -1.73 -0.05 

D-Centralize -0.013 0.006 -2.270 0.030 -0.40 -0.01 

Governance 0.143 0.084 1.710 0.069 0.07 1.05 

Distance -0.638 0.380 -1.680 0.084 -0.28 -0.01 

Population 0.759 0.419 1.810 0.072 0.09 2.62 

Source: Author’s Calculation 
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Bootstrap Truncated Model for Economic Inefficiency  

in DHQ Hospitals of Punjab 

Variables Coef. 
Std. 

Err 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 1.435 0.085 16.764 0.083 0.93 2.18 

Nurse / Bed 0.652 0.274 2.380 0.025 0.24 1.94 

Specialist/ Phys -0.036 0.021 -1.690 0.065 -0.57 0.03 

Doctor/O-patient -0.935 0.419 -2.230 0.030 -1.54 -0.39 

 
Small 1.937 1.113 1.740 0.089 0.06 2.75 

Siz

e 
Medium -0.069 0.024 -2.910 0.030 -0.96 -0.02 

 
Large 0.374 0.184 2.034 0.041 0.03 1.25 

D-Centralize 0.026 0.008 3.250 0.003 -0.08 0.93 

Governance 0.064 0.053 1.210 0.061 0.04 1.01 

Distance -0.183 0.108 -1.690 0.065 -2.82 -0.08 

Population 0.784 0.527 1.4867 0.144

0 
0.05 1.45 

Source: Author’s Calculation 

 

 

Bootstrap Truncated Model for Cost Productivity  

in DHQ Hospitals of Punjab 

Variables Coef. 
Std. 

Err 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 2.137 1.194 1.790 0.081 0.63 3.32 

Nurse / Bed -0.875 0.518 -1.690 0.065 -2.55 -0.04 

Specialist/ Phys 0.049 0.028 1.748 0.084 0.00 0.83 

Doctor/O-patient 0.726 0.235 3.085 0.002 0.04 1.48 

 
Small -0.392 0.141 -2.780 0.008 -0.58 -0.05 

Siz

e 

Medium 0.763 0.428 1.781 0.074 0.49 1.569 

 
Large -0.430 0.257 -1.670 0.072 -1.16 -0.03 

D-Centralize -0.065 0.035 -1.850 0.070 -0.98 0.05 

Governance -0.093 0.084 -1.110 0.041 -1.06 0.09 

Distance 0.351 0.205 1.709 0.084 0.07 1.73 

Population -0.035 0.192 1.355 0.182 -0.87 0.00 

Source: Author’s Calculation 
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Bootstrap Truncated Model for Technical Inefficiency  

in DHQ Hospitals of Sindh 

Variables Coef. 
Std. 

Err. 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 1.549 0.486 3.187 0.000 0.78 2.97 

Nurse / Bed 0.092 0.032 2.840 0.013 0.01 1.35 

Specialist/ Phys -0.075 0.026 -2.930 0.004 -1.48 0.00 

Doctor/O-patient -0.836 0.242 -3.450 0.001 -1.25 0.08 

 
Small 0.429 0.248 1.733 0.065 0.08 1.23 

Siz

e 

Medium 0.006 0.002 2.600 0.014 0.00 1.94 

 
Large -1.318 0.619 -2.130 0.038 -2.47 -0.10 

D-Centralize 0.049 0.026 1.897 0.071 0.00 0.38 

Governance -0.073 0.066 -1.104 0.041 -0.83 0.03 

Distance -2.064 1.184 -1.743 0.069 -3.84 -0.04 

Population -1.083 0.579 -1.869 0.072 -3.39 0.05 

Source: Author’s Calculation 

 

 

Bootstrap Truncated Model for Allocative Inefficiency  

in DHQ Hospitals of Sindh 

Variables Coef. 
Std. 

Err 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 1.639 0.292 5.610 0.000 0.730 3.020 

Nurse / Bed 0.167 0.088 1.897 0.084 0.060 3.250 

Specialist/ Phys -0.179 0.101 -1.770 0.060 -0.940 0.030 

Doctor/O-patient -1.387 0.718 -1.932 0.051 -3.510 -0.620 

 
Small 0.421 0.203 2.070 0.039 0.100 2.350 

Size Medium 0.175 0.088 1.993 0.047 0.050 1.610 

 
Large -0.135 0.069 -1.954 0.021 -2.820 -0.070 

D-Centralize 0.172 0.091 1.897 0.057 0.070 1.310 

Governance -0.045 0.023 -1.955 0.076 -1.350 0.070 

Distance -1.294 0.711 -1.819 0.074 -1.320 -0.010 

Population -0.438 0.239 -1.830 0.057 -0.870 -0.060 

Source: Author’s Calculation 
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Bootstrap Truncated Model for Economic Inefficiency  

in DHQ Hospitals of Sindh 

Variables Coef. 
Std. 

Err 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 1.029 0.399 2.582 0.025 0.630 2.380 

Nurse / Bed 0.731 0.497 1.470 0.007 0.080 1.370 

Specialist/ Phys -0.272 0.105 -2.580 0.003 -1.360 -0.040 

Doctor/O-patient -0.365 0.147 -2.490 0.037 -2.350 0.090 

 
Small -0.079 0.042 -1.860 0.078 -1.510 0.010 

Size Medium 0.539 0.279 1.933 0.057 0.070 2.370 

 
Large 0.530 0.229 2.311 0.026 0.070 1.730 

D-Centralize 0.856 0.385 2.221 0.032 0.060 1.360 

Governance 0.052 0.021 2.534 0.015 0.030 1.360 

Distance -0.439 0.173 -2.540 0.002 -0.870 -0.030 

Population -0.471 0.317 -1.486 0.061 -1.250 -0.030 

Source: Author’s Calculation 

 

 

Bootstrap Truncated Model for Cost Productivity  

in DHQ Hospitals of Sindh 

Variables Coef. 
Std. 

Err 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 

 

0.926 0.359 2.576 0.014 0.040 1.730 

Nurse / Bed 

 

-0.034 0.023 -1.472 0.059 -1.360 0.080 

Specialist/ Phys 

 

0.318 0.119 2.683 0.010 0.010 1.360 

Doctor/O-patient 

 

0.716 0.247 2.897 0.006 0.070 2.180 

 
Small 0.392 0.163 2.403 0.021 0.080 1.300 

Size Medium -0.237 0.157 -1.507 0.083 -1.410 -0.030 

 
Large -0.029 0.015 -1.910 0.071 -0.590 0.070 

D-Centralize 

 

-0.465 0.250 -1.860 0.058 -1.060 0.030 

Governance 

 

0.036 0.013 2.683 0.001 0.000 1.020 

Distance 

 

0.063 0.032 1.993 0.013 0.020 1.750 

Population 

 

0.673 0.371 1.812 0.077 0.050 1.010 

Source: Author’s Calculation 
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Bootstrap Truncated Model for Technical Inefficiency  

in DHQ Hospitals of Khyber-Pukhtunkhaw 

Variables Coef. 
Std. 

Err. 
t-value P 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 

 

2.356 1.020 2.311 0.026 0.940 5.370 

Nurse / Bed 

 

0.614 0.276 2.221 0.032 0.030 1.540 

Specialist/ Phys 

 

-0.078 0.033 -2.350 0.023 -1.540 0.070 

Doctor/O-patient -1.625 0.594 -2.738 0.009 -3.160 0.050 

 
Small 0.083 0.033 2.534 0.015 0.030 1.320 

Size Medium 0.149 0.058 2.576 0.014 0.010 2.270 

 
Large -0.923 0.432 -2.134 0.039 -2.130 -0.020 

D-Centralize 

 

-0.453 0.131 -3.450 0.002 -3.420 -0.070 

Governance 

 

-0.036 0.014 -2.540 0.013 -2.130 0.030 

Distance 

 

0.851 0.427 1.994 0.053 0.150 2.430 

Population 

 

-1.377 0.604 -2.280 0.027 -2.810 -0.040 

Source: Author’s Calculation 

 

 

Bootstrap Truncated Model for Allocative Inefficiency  

in DHQ Hospitals of Khyber-Pukhtunkhaw 

Variables Coef. 
Std. 

Err 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 

 

2.319 0.61 3.83 0.00 1.09 3.57 

Nurse / Bed 

 

0.583 0.22 2.68 0.01 0.26 2.83 

Specialist/ Phys 

 

-0.057 0.03 -2.28 0.03 -2.57 0.02 

Doctor/O-patient 

 

-1.781 0.69 -2.58 0.008 -2.15 -0.05 

 
Small 0.097 0.03 2.90 0.01 0.02 1.35 

Size Medium 0.085 0.04 1.99 0.05 0.03 3.61 

 
Large -1.713 0.75 -2.28 0.03 -4.18 -0.03 

D-Centralize 

 

-1.375 0.30 -4.58 0.00 -3.13 -0.24 

Governance 

 

-0.135 0.05 -2.58 0.002 -2.47 -0.04 

Distance 

 

0.158 0.08 1.99 0.06 0.04 1.05 

Population 

 

-1.935 0.78 -2.49 0.04 -3.13 0.04 

Source: Author’s Calculation 
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Bootstrap Truncated Model for Economic Inefficiency  

in DHQ Hospitals of Khyber-Pukhtunkhaw 

Variables Coef. 
Std. 

Err 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 

 

3.195 1.10 2.90 0.01 0.75 4.17 

Nurse / Bed 

 

0.183 0.08 2.40 0.02 0.03 1.29 

Specialist/ Phys 

 

-0.185 0.10 -1.92 0.06 -2.38 -0.06 

Doctor/O-patient 

 

-1.521 0.74 -2.06 0.04 -2.17 0.04 

 
Small 0.091 0.03 2.90 0.01 0.00 2.15 

Size Medium 0.054 0.02 2.40 0.02 0.07 1.31 

 
Large -0.427 0.12 -3.51 0.006 -1.12 0.00 

D-Centralize 

 

-0.537 0.20 -2.70 0.01 -2.73 -0.07 

Governance 

 

-0.034 0.02 -2.16 0.04 -1.37 0.05 

Distance 

 

-0.457 0.15 -3.00 0.003 -2.63 -0.05 

Population 

 

1.316 0.45 2.90 0.01 0.04 2.42 

Source: Author’s Calculation 

 

 

Bootstrap Truncated Model for Cost Productivity  

in DHQ Hospitals of Khyber-Pakhtunkhwa 

Variables Coef. 
Std. 

Err 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 

 

2.141 0.53 4.04 0.00 0.53 3.38 

Nurse / Bed 

 

-0.164 0.08 -2.06 0.24 -2.14 0.02 

Specialist/ Phys 

 

0.149 0.05 2.90 0.01 0.06 1.28 

Doctor/O-patient 

 

1.387 0.58 2.40 0.02 0.09 2.56 

 
Small -0.085 0.04 -2.35 0.04 -2.59 0.00 

Size Medium -0.065 0.02 -2.74 0.01 -1.59 0.04 

 
Large 0.632 0.22 2.90 0.007 0.04 3.20 

D-Centralize 

 

0.148 0.06 2.40 0.02 0.02 2.36 

Governance 

 

0.294 0.13 2.21 0.03 0.05 2.72 

Distance 

 

0.486 0.23 2.09 0.04 0.10 3.61 

Population 

 

-1.231 0.47 -2.63 0.01 -3.53 0.02 

Source: Author’s Calculation 
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Bootstrap Truncated Model for Technical Inefficiency  

in DHQ Hospitals of Balochistan 

Variables 
Coef. 

 

Std. 

Err. 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 1.863 0.63 2.94 0.035 0.08 3.25 

Nurse / Bed -0.004 0.00 -3.57 0.000 -1.47 0.08 

Specialist/ Phys -0.052 0.02 -2.63 0.010 -1.13 0.03 

Doctor/O-patient -0.624 0.25 -2.54 0.017 -2.19 -0.02 

 
Small -0.326 0.17 -1.95 0.053 -1.00 0.02 

Size Medium 0.035 0.02 2.13 0.038 0.02 1.49 

 
Large 0.157 0.06 2.62 0.012 0.03 2.06 

D-Centralize -0.235 0.15 -1.60 0.074 -1.25 -0.04 

Governance 0.069 -0.01 -6.83 0.000 0.05 1.01 

Distance 0.344 0.20 1.70 0.096 0.53 2.09 

Population -1.151 -0.62 1.87 0.051 -3.08 0.04 

Source: Author’s Calculation 

 

 

Bootstrap Truncated Model for Allocative Inefficiency  

in DHQ Hospitals of Balochistan 

Variables Coef. 
Std. 

Err 
t-value P 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 1.127 0.28 4.04 0.00 0.06 2.43 

Nurse / Bed -0.032 0.02 -1.83 0.07 0.00 -1.49 

Specialist/ Phys -0.083 0.05 -1.67 0.06 -1.29 -0.01 

Doctor/O-patient -1.538 0.82 -1.87 0.07 -2.47 -0.06 

size 

Small -0.375 0.13 -2.91 0.03 -1.61 0.04 

Medium 0.152 0.08 1.99 0.06 0.05 1.25 

Large 0.641 0.36 1.76 0.08 0.01 0.01 

D-Centralize -0.362 0.20 -1.81 0.07 -2.79 -0.01 

Governance 0.837 0.48 1.76 0.08 0.05 1.47 

Distance -0.458 0.20 -2.24 0.03 -1.11 -0.06 

Population -1.314 0.75 -1.75 0.09 -2.52 0.38 

Source: Author’s Calculation 
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Bootstrap Truncated Model for Economic Inefficiency  

in DHQ Hospitals of Balochistan 

Variables Coef. 
Std. 

Err 
t-value P 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 1.738 0.873 1.990 0.057 0.080 3.150 

Nurse / Bed -0.065 0.026 -2.540 0.015 -1.040 0.170 

Specialist/ Phys -0.003 0.002 -1.720 0.093 -0.830 0.070 

Doctor/O-patient -0.170 0.093 -1.830 0.074 -1.240 -0.010 

 
Small -0.547 0.313 -1.750 0.088 -2.060 -0.030 

Size Medium 0.031 0.014 2.170 0.093 0.020 1.250 

 
Large 1.053 0.397 2.650 0.051 0.320 2.380 

D-Centralize 0.096 0.045 2.120 0.040 0.040 2.420 

Governance 0.017 0.011 1.523 0.032 0.010 1.370 

Distance -0.152 0.068 -2.240 0.031 -3.130 0.000 

Population -0.417 0.214 -1.950 0.053 -1.050 -0.050 

Source: Author’s Calculation 

 

 

Bootstrap Truncated Model for Cost Productivity  

in DHQ Hospitals of Balochistan 

Variables Coef. 
Std. 

Err 
t-value P 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 1.361 0.56 2.42 0.02 0.23 2.11 

Nurse / Bed 0.027 0.01 2.54 0.07 0.02 2.00 

Specialist/ Phys 0.021 0.01 2.13 0.04 0.00 0.83 

Doctor/O-patient 0.516 0.24 2.16 0.09 0.02 1.37 

 
Small 0.132 0.05 2.47 0.05 0.06 1.02 

Size Medium -0.421 0.23 -1.81 0.07 -0.83 -0.01 

 
Large -0.043 0.02 -1.86 0.06 -2.01 0.03 

D-Centralize 0.017 0.01 2.83 0.01 0.00 1.54 

Governance -0.364 0.16 -2.31 0.03 -1.46 -0.06 

Distance 0.151 0.07 2.18 0.04 0.02 2.36 

Population 1.062 0.72 1.49 0.06 0.03 2.04 

Source: Author’s Calculation 
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Bootstrap Truncated Model for Technical Inefficiency  

in DHQ Hospitals of Pakistan 

Variables Coef. 
Std. 

Err. 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 1.362 0.58 2.34 0.02 0.83 2.38 

Nurse / Bed 0.182 0.08 2.39 0.03 0.07 0.38 

Specialist/ Phys -0.006 0.00 -1.85 0.06 -1.37 0.02 

Doctor/O-patient -0.085 0.05 -1.75 0.09 -0.80 0.16 

 
Small 0.026 0.01 1.76 0.08 -0.02 0.27 

Size Medium 0.008 0.00 2.13 0.04 -0.02 0.24 

 
Large -0.217 0.09 -2.45 0.02 -1.31 -0.01 

D-Centralize -0.034 0.01 -3.91 0.00 -1.00 -0.01 

Governance -0.347 0.18 -1.93 0.06 -1.40 0.02 

Population 0.183 0.06 2.87 0.01 0.04 1.39 

Source: Author’s Calculation 

 

 

Bootstrap Truncated Model for Allocative Inefficiency  

in DHQ Hospitals of Pakistan 

Variables Coef. 
Std. 

Err 
t-value P 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 1.275 0.487 2.616 0.002 0.920 2.180 

Nurse / Bed 0.312 0.117 2.673 0.011 0.180 1.540 

Specialist/ Phys -0.033 0.022 -1.507 0.064 -3.040 0.050 

Doctor/O-patient -0.263 0.141 -1.860 0.078 -0.790 -0.130 

 
Small 0.047 0.017 2.735 0.009 0.000 0.620 

Size Medium 0.004 0.002 1.760 0.037 0.010 1.280 

 
Large -0.425 0.232 -1.830 0.074 -1.010 -0.010 

D-Centralize -0.084 0.034 -2.450 0.019 -1.170 0.000 

Governance -0.173 0.101 -1.720 0.093 -2.350 0.020 

Population 0.827 0.486 1.701 0.086 0.040 2.140 

Source: Author’s Calculation 
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Bootstrap Truncated Model for Economic Inefficiency  

in DHQ Hospitals of Pakistan 

Variables Coef. 
Std. 

Err 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept 2.715 1.349 2.012 0.043 1.290 4.380 

Nurse / Bed 0.270 0.085 3.160 0.003 0.140 1.560 

Specialist/ Phys -0.015 0.008 -1.920 0.056 -1.030 0.140 

Doctor/O-patient -0.210 0.093 -2.266 0.035 -2.420 -0.010 

 
Small 0.016 0.008 2.130 0.037 0.010 1.260 

Size Medium 0.081 0.036 2.260 0.024 0.010 1.720 

 
Large -0.147 0.088 -1.670 0.072 -0.530 0.040 

D-Centralize -0.035 0.016 -2.130 0.038 -1.030 0.000 

Governance -0.019 0.012 -1.650 0.092 -0.560 -1.250 

Population 0.028 0.027 1.028 0.178 0.010 0.150 

Source: Author’s Calculation 

 

 

Bootstrap Truncated Model for Cost Productivity  

in DHQ Hospitals of Pakistan 

Variables Coef. 
Std. 

Err 
t-value p 

C.I. (95%) Bootstrap 

Lower 

Bound 

Upper 

Bound 

Intercept -0.813 0.48 -1.69 0.07 -2.52 0.04 

Nurse / Bed -0.039 0.02 -1.95 0.06 -1.07 0.05 

Specialist/ Phys 0.003 0.00 1.90 0.07 0.00 0.22 

Doctor/O-patient 0.145 0.07 2.13 0.04 0.05 0.52 

 
Small -0.074 0.03 -2.45 0.02 -1.01 -0.04 

Size Medium -0.037 0.02 -1.81 0.07 -0.86 0.06 

 
Large 0.356 1.41 0.25 0.09 0.06 1.63 

D-Centralize -0.027 0.01 -1.83 0.07 -0.37 0.17 

Governance 0.083 0.05 1.71 0.10 0.04 0.73 

Population -0.248 0.14 -1.82 0.91 -1.37 -0.07 

Source: Author’s Calculation 

 


