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  Abstract: 
The present study measures the technical efficiency and analyses the 

determinants of technical inefficiency of leather and leather products of 

Pakistan. The data has been collected from 102 firms by utilizing a 

structured questionnaire for the year 2017. The study has employed a 

non-parametric Data Envelopment Analysis (DEA), Tobit Regression 

Model and Ordinary least square method (OLS as methodologies, the 

former to measure technical efficiency, while the latters to examine the 

determinants of technical inefficiency. The findings of the study reveal 

that the mean technical efficiency score is 0.83, with minimum level is 

0.239 and the maximum level is 1. The results of Tobit and OLS method 

illustrate that the school education of the owners had a positive impact, 

while experience, training, technology and age of the owners had a 

negative impact on technical inefficiency of leather and leather products 

in Pakistan during the selected time span. The study suggests that 

Pakistan should make out a comprehensive plan for the guidance of the 

labour force, the management of the firms and the provision of advanced 

techniques required by the industry of leather and leather products. 

Keywords: Technical efficiency, Data Envelopment Analysis, Leather and Leather 

Products, Technical Inefficiency, Education, Technology 

I. Introduction 
Pakistan’s economy heavily depends upon agriculture sector as its contribution to 

GDP is about 25%. Livestock, a significant sub-sector of agriculture, plays a crucial role 

in the economic growth of Pakistan as its earnings are about 55 Rs billion foreign exchange 

yearly (Ali and Iqbal, 2004). Leather, a by-product of the meat industry, provides raw 
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material to the tanning sector in the form of skins and cattle hides (Gupta et al., 2007). 

Moreover, this raw material is processed by a number of value adding industries such as 

furniture, footwears, automotives garments, etc. Although these industries have evolved 

numerous ways of tanning skins and hides, yet processes involved in managing livestock, 

grading techniques, slaughtering expertise and preservation techniques to determine the 

quality of hides. 

 

Free-trade economies are developed in the era of globalization, and every 

economy of the world should be prepared for accepting the challenges if it desires to play 

a key role in trade and remains competitive in the world market (Buckley and Ghauri, 

2004). An economy should be technically efficient in the production if it aspiration is to 

stay in trade and competition with other economies. The measurement in the performance 

of firms, therefore, is essential to this objective as the efficiency of the firm is the norm for 

industries to remain in the trade (Ndofor et al., 2011). It is indispensable for industries, 

organizations and firms to meet the optimal level of scale in order to remain in competition 

with their competitors in the global market. It is the basic requirement for any economy to 

check the organizational performance of productivity and efficiency in achieving its targets 

and goals (Teece, 1996).The measurement of performance, such as worker turnover, sales 

of products, exports products, share prices, etc. had been utilized traditionally in the 

literature. But, these traditional measures do not present the real picture of the performance 

of a firm. On the contrary, efficiency is the most appropriate measure as it depends on both 

outputs and inputs. The ordinary method for measuring the technical efficiency reflects 

minimizing cost of production or maximization of output (Chakraborty and Lewis, 2001). 

 

Technical efficiency is explained as the skills of the industry or firm to produce 

the commodities (Mayes et al., 1994). For examining the performance of firm on 

theoretical and empirical basis, it is compulsory to measure technical efficiency score at 

firm level in an economy (Duzakin and Duzakin, 2007). It is necessary to effort on the 

analysis of firm to analyze the best ways to enhance the efficiency of leather sector because 

the economic growth of the country depends on the performance of firms. In literature, the 

production function has been utilized to measure the technical efficiency of firms. The 

frontier production function represents potential output level by giving inputs and it was 

impossible to assume an equal level of efficiency and production of all firms. The present 

study explains the brief information about the measurement of modern efficiency. The 

measurement of modern efficiency starts with Farrel (1957) who utilized the work of 

Koopmans (1951) and Debreu (1951) to explain a very simple measurement of efficiency 

of a firm which can utilize many inputs. A more detailed work is provided by Fare (1985); 

Grosskopf and Lovell (1994) and Lovell (1993) in the literature of technical efficiency. 

Farrell (1957) proposed that the efficiency is divided into two components like technical 

efficiency and allocative efficiency. The technical efficiency is explained as “the ability of 

a firm to obtain a maximum level of output with the number of inputs that given in the 

model”. The allocative efficiency explained as “the ability of a firm to utilize the inputs in 

optimum levels, given the prices of inputs”. The combination of these two measures is 

explained as economic efficiency (Coelli, 1996). To measure the technical efficiency, two 

methods are available such as input oriented and output oriented method.  

 

The present study focuses on technical efficiency, as this component had most 

difficult to measure (Caves and Barton, 1991). Moreover, the technical inefficiency comes 

into view as an important cause of under-performance. In addition, the present study is 
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aimed to evaluate the technical efficiency of large, medium and small scale manufacturing 

industries of leather and leather products of Pakistan. These industries are chosen because 

it is the major part of the industrial sector which has much importance in Pakistan 

(Mujaddad and Ahmad., 2016).The present study analyzes technical efficiency of firms 

and impact of determinants which influence the efficiency score for leather and leather 

products firms. The objective of this study is to analyze those particular factors which are 

responsible to build inefficiency among leather firms. The current study utilized a non-

parametric approach, Data Envelopment Analysis (DEA), technique to measure technical 

efficiency, Tobit and OLS regression model to examine the determinants of technical 

inefficiency. As leather industry is the second biggest export sector of Pakistan, there was 

a dire need of conducting research on the measurement of technical efficiency of leather 

and leather products of Pakistan. Further, the present study will encourage the researchers, 

especially Pakistani scholars and academicians to conduct their studies on different sectors 

to measure their technical efficiency and its determinants. This study, moreover, will be 

beneficial and helpful for the policy makers of Pakistan to boost the exports of leather in 

the global market. As no valuable study employing these techniques has been conducted 

yet to measure the technical efficiency in the leather sector of Pakistan. 

 

II. Literature Review 
Taymaz and Gulbiten (2000) examined the productivity of the small firms in 

Turkey from 1987 to 1997 by employing the Stochastic Frontier Analysis (SFA) model. 

The results showed that the productivity differential can be measured by the dynamics of 

learning, entry, selection and the exit process in the Small and medium-sized 

establishments (SMES) and large scale establishments (lSES). Ben-Belhassen and Abner 

(2000) also conducted a study to measure the technical efficiency in the sector of Missouri 

Hog production by using SFA. The findings of study showed that the mean score of 

technical efficiency was 82% in the selected sample. Another study was conducted by 

Saygili et al., (2001) to investigate the empirical relationship between ownership, 

privatization and technical efficiency in the cement industry of Turkey by utilizing SFA 

from 1980-1995 and its results illustrated that the private plants were not more efficient 

than government-owned plants as privatization could not increase the efficiency of plants. 

The method employed by Alverze and Cresti (2003) was Data Envelopment Analysis 

(DEA) to determine the factors of technical efficiency in small, micro and medium firms 

of Chile during 1996.The results of the analysis indicated that the average rate of efficiency 

was 65% and also pointed out that the technical efficiency was positively related to 

innovation in products, increase in capital formation and workers experience. Rakipava et 

al., (2003) also employed DEA to examine the determinants of technical efficiency in the 

beef cattle output by taking samples from 56 farms in Louisiana, the US. The results of the 

study highlighted that the producers having straight-based Bos Taurus bulls and Brehman 

cows were more efficient technically than those who did not have.  

 

Oleg et al., (2004, 2004 March) examined the factors of technical efficiency of 

German manufacturing firms by utilizing the sample size of 35000 firms by employing 

SFA. The result of the study showed that one third of the explanatory power of the model 

was due to industrial effects and another30 percent was on account of outsourcing activity, 

while only minor contribution was observed by the  other characteristics. The same method, 

SFA, was also employed by Hussain and Ahmad (2005) to measure the technical efficiency 

in wheat farming and to ascertain the determinants of the inefficiency as well in the district 

Toba Tek Singh (Punjab). The results of the study showed that the mean technical 
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efficiency was 0.936 that had a range from 0.58 and 0.985. In addition, the findings of the 

study indicated that technical efficiency in wheat was depending on fertilizer, cultivation 

method, pesticides and wheat area. Chien and Tseng (2005) utilized DEA method to 

examine the measurement of the operating efficiency of twenty seven international 

container ports from 1999 to 2002. The main findings of efficiency had not been 

significantly different from the two hypotheses i.e. port location and administration 

structure. However, the economic growth was observed as statistically significant in the 

DEA method. Both the methods, SFA and DEA, were employed by Ghali and Rezgui 

(2006) to investigate the relationship between foreign direct investment (FDI) and technical 

efficiency in the manufacturing sector in Tunisia from 1997-2001. The results showed that 

FDI changed the technical efficiency of the firms that had an absorptive capacity and 

internal organizational capabilities. Din et al.,(2007) also employed SFA and DEA to 

examine the technical efficiency  of 101 industries in the large scale manufacturing sector 

of Pakistan in 1995-1996 and 2000-2001. The results illustrated that the technical 

efficiency increased in the large scale manufacturing industries, but the improvement in 

the magnitude was not high. The micro level results were different from the macro level, 

where some industries did not show any increase in their efficiencies, while the others 

improved their level of efficiency. Similarly, to measure the technical efficiency in the 

large scale manufacturing sector of Pakistan Zafar and Ahmad (2005) employed Translog 

Cost Function, while Mehmood et al., (2006) utilized the SFA method. 

 

Jajri et al., (2006) analyzed the technological change, technical efficiency and 

total factor productivity growth in the manufacturing sector of Malaysia by using DEA. 

The results of the study indicated that the total factor productivity depended on the 

technical efficiency. The same method was used by Raheman et al.,  (2009) to measure 

total productivity growth, technological progress and technical efficiency change in the 

selected 20 firms of sugar industries from 1998-2007. The results of this study showed a 

0.1% decline in total factor productivity growth from 1998 to 2007. Another study 

conducted by Gul et al., (2009) by employing the method of DEA to measure the technical 

efficiency and examine its determinants of the cotton sector in Turkey. The findings of the 

study illustrated that the mean score of technical efficiency was 0.79 %, where age of 

farmers, education level and groups were the main determinants of technical efficiency. In 

Pakistan, Ishaq et al., (2010) also utilized DEA method along with Tobit Model to examine 

the technical efficiency and its determinants pertaining to the Rice-Wheat system in the 

province of Punjab (Pakistan) in 2007. The results of the technical efficiency model 

showed that the substantial technical inefficiency was prevailing in the rice-wheat system 

of the Punjab. The result of the Tobit model showed that the approach to credit variables, 

relations with agents and more specifically the years of schooling had a negative impact on 

the technical inefficiency in the above-mentioned sector of the Punjab. On the contrary, 

farms manager age, distance from market to farm and the size of the farm had a positive 

impact on technical inefficiency in the rice-wheat system of the Punjab. 

 

Mehran and Izah (2011) used the method of DEA to measure the relative 

efficiency of49 manufacturing firms of Pakistan from 2008-10. The results showed that 

16% of the firms were efficiently working at above MPSS level from 2008-10 and 20% 

were working at the MPSS level at least in one year. Khai and Yabe (2011) applied SFA 

to analyze the technical efficiency and its determinants in the production of rice in Vietnam. 

The results indicated that the technical efficiency was 81.6%, and the most important 

determinants that changed the score of technical efficiency were education, irrigation and 
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the use of labour. Limaei (2013) also utilized DEA to measure the efficiency of Iranian 

forest industry. The DEA method was also employed by Ghaffar et al., (2013) to examine 

the technical efficiency for sugarcane production in the Dera Ismail Khan (Pakistan) from 

the year of 2012. The mean score of TE was 0.77%, while maximum score was 0.97% and 

minimum score was 0.57%. Finally, the study found that the variables such as experience, 

age and education had a positive impact on productivity of sugarcane. 

 

The SFA method was also employed by Helali and Kalala (2015) to scrutinize the 

economic, technical and allocation efficiency in the six major sectors of Tunisia from 1960-

2010. The findings showed that the average level of technical efficiency was 77%, the 

allocation efficiency was 76% and the economic efficiency was 58%. The study conducted 

by Mujaddad and Ahmad (2016) utilized DEA Double Bootstrap Technique to measure 

the technical efficiency in the manufacturing sector of Pakistan from 1995-96, 2000-01 and 

2005-06. The findings showed that the average wage was highly significant and its negative 

sign indicated that it was a favorable means of technical efficiency, whereas the significant 

and positive sign of the variable, size of the industry, illustrated that it had a negative 

influence on the technical efficiency score. In addition, it was seen that the technical 

efficiency score was 4.827 in 1995-96, 2.333 in 2000-01 and 2.13 in 2005-06. Tingum and 

Ofeh (2017) also utilized SFA method to examine the determinants of technical efficiency 

in the manufacturing sector of Cameroon. The analysis illustrated that the size of firm and 

firm’s age played a key role in technical efficiency in the food’s sub-sector. Moreover, a 

significant relationship was observed between technical inefficiency score of individual 

industries and trade unions.  

 

Hira et al., (2017) measured the technical efficiency and its factors in the textile 

sector of Faisalabad (Pakistan) by employing Translog functional form of SFA. The results 

illustrated that the average technical efficiency was 81%, and the coefficient of age, firm 

size had a significant impact, while firm’s ownership had a positive but an insignificant 

impact on technical inefficiency. Salmon and Harrison (2017) and Smriti and Khan (2018) 

employed DEA method to analyze the efficiency of the Olympic sports and efficiency of 

Bangladesh manufacturing firms respectively. The SFA method was employed by Bahta 

et al., (2020) to examine the level and determinants of technical efficiency of milk-

producing households of Tanzania. The findings of the analysis illustrate that assuming 

milk producers are rational, technical efficiency increased by enhancing the number of 

cattle, and crossbreeds, cows, and by additional veterinary and feed inputs. Similarly, the 

SFA method was utilized by Ogaraku and Graves (2020) to measure the farm technical 

efficiency of women farmers in Niger Delta, Nigeria. The result of the study highlight that 

farm size and labour were positively changed technical efficiency and with a mean value 

of 68.8%. 

 

III. Data and Methodology 
The analysis of the present study depends on the data obtained from small, 

medium and large scale firms which produce leather garments, sports goods, leather gloves 

and other leather products from structural questionnaire. The industries of leather products 

are located in Karachi and Sialkot. The study obtained the data from field survey of Sialkot 

area. The city of Sialkot is one of the highest growing industrial areas in Pakistan. The 

Sialkot is the home of many small, medium and large manufacturing industrial units. The 

primary engine of economic growth for Sialkot has been its highly skilled labour in the 

manufacturing of leather products. These industries started working as soon as the 
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subcontinent was divided into Pakistan and India. These small industries proved beneficial 

for the development of medium and large industries. More recently the availability of new 

raw material, high skilled labors, energy and technology are the factors for rapid growth of 

these industries in Sialkot (Pakistan). As Sialkot is a place where small, medium and large 

firms have developed, this city has gained the attention of several international and national 

institutes. The data was taken from 102 manufacturing industries of leather products 

located in Sialkot (Pakistan) with the convenient sample survey. The present study utilized 

Data Envelopment Analysis (DEA) technique to measure technical efficiency. The DEA 

method is a non-parametric approach and has the following advantages. 

 

The DEA technique does not require the assumption about functional form, which 

was utilized to specify the relation between output and inputs. This situation implies that 

the study can avoid the unnecessary restrictions of functional form that can distort the 

results of the analysis. This method does not require the assumption for the distribution of 

the data. The Data Envelopment Analysis is a non-parametric approach of mathematical 

programming for frontier estimation. This technique was used by a number of studies such 

as Threll and Seiford (1990); Lovell (1993); Seiford and Ali (1993); Lovell et al., (1994); 

Charneset al., (1995) and Seiford (1996). The piecewise linear approach to estimate the 

frontier proposed by Forrell (1957), was considered and utilized in the research of technical 

efficiency. Afriat (1972) and Boles (1966) suggested the mathematical programming 

analysis which could gain the target, but this method did not achieve the wide attention 

until the study developed from Charnes, Cooper and Rhodes (1978) which coined the term 

(DEA) Data envelopment Analysis. Chaner, Cooper and Rhodes (1978) developed the 

model which had input orientation and applied constant return to scale (CoeIlli, 1998). 

Subsequent studies have considered alternative sets of assumptions, such as a Banker, 

Charner and Cooper (1984) who proposed a model which applied variable returns to scale.  

 

According to Coelli et al., (1998), the DEA model with the assumption of constant 

return to scale was only appropriate to those sectors where all the firms were operating at 

an optimal scale level. But it is not possible situation in industrial sector due to many factors 

like imperfect competition, energy, political situation and financial constraints. In order to 

solve this problem, Coelli et al., (1998) introduced a model of input-oriented with the 

assumption of variable return to scale. Coelli et al., (1998) argued that a study should select 

orientation from output-oriented method or input-oriented DEA method, according to 

which the quantities that an operator has more control over the production process. As the 

industries have more control over inputs as compared to outputs, therefore, this study has 

utilized the input-oriented method under the assumption of variable return to scale. 

Following Coelli et al., (1998), the input oriented model with the assumption of variable 

return to scale has been utilized to estimate the technical efficiency is specified as follows: 

 

Min𝜃,𝜆θ 

Subject to            −𝑦𝑖 + 𝑌𝜆 ≥ 0 

θ𝑥𝑖 − 𝑋𝜆 ≥ 0 

T1𝜆 = 1 

𝜆 ≥ 0                   (Source; Ishaqet al., 2010) 

 

Where, Y illustrates an output matrix for T firms, θ shows the score of input 

technical efficiency having the value between 0 to 1, X explains an input matrix for T firms, 

λ is an N×1 vector of weights that explain the linear combination of the peers of i-th firm, 
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Yi explains the total export value in thousand (Rs) of the i-th firm, Xi shows the input vector 

of  X1i,X2i……………X8i inputs of the i-th firm, X1i represents the cost of of labors in 

the firm, X2i represents the cost of loading and unloading of different products of leather, 

X3i represents the cost of management in the firm, X4i represents the cost of electricity in 

the firm, X5i represents the cost of water in the firm, X6i represents the cost of fuel that used 

in the firm, X7i represents the cost of maintenance of the firm and X8i represents the cost 

of raw material that used in production. 

 

A. Tobit Regression Model and OLS Method 

 Banker and Natarajan (2008) found that both OLS and Tobit estimations on the 

second-stage regression analysis are consistent. However, McDonald (2009) has strongly 

criticized the use of the Tobit model in efficiency analysis, claiming that efficiency values 

are not censored as assumed in the model, and OLS is a consistent estimator. The study 

contained information on different firms on firm attributes and personal characteristics of 

managers, which were used in evaluating the determinants of efficiency. The present study 

employed both OLS and Tobit model to measure the technical inefficiency of the selected 

leather and leather products firms of Pakistan. 

 

Greene (1993) suggested that it is much convenient to have data censored in 0 as 

compared to 1. As the distribution of estimated scores of inefficiency is censored in 0, the 

Tobit model of regression analysis is specified as follows: 

 

Εi =Ei
*= βo + β1EDU +β2EXP+ β3TRA+β4TECH+β5AGE+ ui                             if E*> 0 

E=0                                          if   E ≤ 0        (Source; Ishaq et al., 2010) 

 

The study also employed Ordinary Least Square Method to identify the 

determinants of technical inefficiency of the firms (Banker and Natarajan, 2008). The OLS 

regression method is as follows; 

 

Ei= αo + α1EDU +α2EXP+ α3TRA+α4TECH+α5AGE+ ui                  

(Source; Banker and Natarajan, 2008).              

 

Where, i refer to the i-th firm in the sample, Εi explains the technical inefficiency 

of the i-th firm, Ei
*    refers the latent variable, EDU represents the school education of the 

owner of the firm, EXP explains the  experience of the owner of the firm, TRA   represents 

the training of the labour force in the firm, TECH  represents the technology used in the 

firm, AGE represents the age of the owner of the firm, Βi represents the unknown 

parameters to be estimated and ui represents the error term in the model. 

 

IV. Results and Discussion  
The study has applied DEA under the assumption of variable return to scale to 

obtain efficiency scores and the table 1 indicates that the mean value of technical efficiency 

of leather sector firms is 0.829 with a maximum level of 1 and minimum level of 0.239.  

From table 1, the results indicate that there is no firm exists from 0 to 0.20 that shows these 

firms do not have level efficiency in this sector. The findings illustrate that seven firms fall 

between the pure technical efficiency score from 0.21-0.30, whereas, five between 0.31-

0.40, four between 0.41-0.50, seven between 0.51-0.61 and seven between 0.81-0.90. 

Furthermore, the results indicate that 69 firms are operating between technical efficiency 

score 0.91 to 1 showing that these firms are technically efficient. 
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Table 1: Technical Efficiency 

Firms 
Technical 
efficiency 

Firms 
Technical 
efficiency 

Firms 
Technical 
efficiency 

Firms 
Technical 
efficiency 

1 0.333 26 1 51 1 76 1 

2 0.331 27 0.959 52 0.968 77 0.987 

3 0.327 28 0.941 53 1 78 1 

4 0.239 29 1 54 1 79 1 

5 0.253 30 0.886 55 0.971 80 0.49 

6 0.255 31 0.942 56 0.968 81 0.489 

7 0.265 32 0.886 57 1 82 0.456 

8 0.329 33 0.906 58 0.959 83 0.516 

9 0.334 34 0.886 59 1 84 0.531 

10 0.52 35 0.914 60 1 85 0.567 

11 0.261 36 0.886 61 1 86 0.485 

12 0.239 37 0.914 62 0.958 87 0.563 

13 0.265 38 0.94 63 0.957 88 0.525 

14 0.98 39 1 64 0.986 89 1 

15 0.952 40 0.886 65 1 90 1 

16 1 41 1 66 1 91 1 

17 0.959 42 1 67 0.997 92 1 

18 1 43 1 68 0.987 93 0.525 

19 1 44 1 69 0.956 94 1 

20 1 45 1 70 1 95 1 

21 0.978 46 1 71 0.982 96 1 

22 0.948 47 1 72 1 97 0.524 

23 0.922 48 1 73 0.987 98 0.562 

24 0.953 49 1 74 1 99 0.846 

25 0.934 50 1 75 1 100 0.302 

      101 1 

Average 
TE 

0.829     102 1 

Min 0.239       

Max 1       

 

The mean score of technical efficiency that is 0.83 indicates that the sample firms 

in leather sector working at the full technical efficiency level can reduce their 17% input 

without experiencing any reduction in their output level with the same technology. 

Moreover, the results indicate that the score of technical efficiency of the majority sample 

firms in the leather sector ranged from 0.81-01. From 102 firms, 67% firms have the score 

of technical efficiency greater than 0.90, 7% firms have the score from 0.81-0.90, 0% firms 

from 0.61-0.80, 7% from 0.51-0.60, 4% firms from 0.41-0.50 and 5% from 0.31-0.40. Only 

nine percent firms had technical efficiency score is less than 0.50. 

 

Table 2: Determinants of Technical Inefficiency  
Variables Coefficient Std. Error z-Statistic Prob. 

EDU 0.0575* 0.020384 2.820962 0.0048 

EXP -0.0028 0.002226 -1.284892 0.1988 

TRA -0.354** 0.216496 -1.638815 0.1013 

TECH -0.3236* 0.088389 -3.661292 0.0003 

AGE -0.00011 0.002768 -0.043072 0.9656 

C 0.0069 0.409375 0.017046 0.9864 

*Significant at 5% level of significance and **Significant at 10% level of significance. 

 

The observed technical inefficiency of leather firms might be correlated with a 

number of factors and owner attributes. The study has evaluated the factors of measured 



91 

technical inefficiency by regressing the inefficiency on a vector of independent variables. 

The score of technical inefficiency is determined by (1- TE). Furthermore, the study has 

employed the Tobit model to evaluate the determinants of measured technical inefficiency. 

The study utilized technical inefficiency as a dependent variable, whereas training of labor, 

experience of owner, school education by owner, age of owner and technological change 

have been used as independent variables to obtain the maximum likelihood empirical 

estimates by employing the Tobit regression model.  

 

The dependent variable is measured in inefficiency units. First of all, the study 

explains the effect of school education on technical inefficiency.  The impact of education 

is significantly positive on technical inefficiency of the firms. In table 2, the results indicate 

that if 1 unit increases in the education that will lead to increase in technical inefficiency 

by .057 units. In addition, the more education of the firms’ owners fails to achieve 

efficiency in the production (Lockheed et al., 1987). 

 

The parameter of the empirical estimate of “AGE” had a negative sign and this 

insignificant parameter illustrates that the high age owners of the firms are more efficient 

than low age owners. The high age persons have more capability to overcome the problems 

faced by the firms (Ishaq jawed et al., 2010 and Burki, 1998).The study has investigated 

the impact of training on technical inefficiency of the leather firms. The empirical results 

indicate that the training to labour had a negative and significant impact on technical 

inefficiency of the firms. Moreover, the results highlight that the training of labour 

increased the production in the leather sector of Pakistan.  

 

The experience of the owners had negative, but insignificant impact on the 

technical inefficiency of the firms. The results show that the experience of the owners has 

a positive impact on the productivity of the firms, where the persons have more experience, 

the productivity of the industry will be higher (Burki, 1998).The study also utilized the 

independent variable of technology (the measured dummy variable having the values 0 and 

1 indicating that the firms which have utilized new technology in the production sector 

have value 1, whereas the firms that have not employed new technology have value 0). The 

technology had a significant negative impact on the technical inefficiency of the firms as 

the results indicate that the firms utilizing new technology in their plant houses succeeded 

in increasing their production to a greater extent as compared to the firms which did not 

employ new technology in the production of the products (Burki, 1998). 

 

Table 3: Estimation by Ordinary Least Square Method 
Variables Coefficient Std. Error t-Statistic Prob. 

EDU 0.0386* 0.011867 3.25995 0.0015 

EXP -0.0006 0.00118 -.506294 0.6138 

TRA -0.3084* 0.136758 -2.255233 0.0264 

TECH -0.3698* 0.052449 -7.053448 0.0000 

AGE -0.00106 0.001625 -0,656913 0.5128 

C 0.32176 0.244362 0.1.31675 0.1911 

*Significant at 5% level of significance 

 

The table 3 illustrates the results of ordinary least square method (OLS) to check 

the relationship among the variables. The findings of the analysis describe that education, 

training and technology had a significant impact on technical inefficiency of the selected 

firms. In addition, the results show that age and experience of the owners had not a 
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significant impact on technical inefficiency of the firms. The study employed both Tobit 

model and OLS method to identify the determinants of technical inefficiency of selected 

firms in Pakistan. The findings of both methods indicate that education, training and 

technology significantly affected the technical inefficiency. 

 

V. Conclusion and Suggestions 
The purpose of this study is to examine the technical efficiency and identify the 

determinants of technical inefficiency of leather and leather products at firm level in 

Pakistan. The data were collected from 102 firms by utilizing a structured questionnaire in 

the year 2017. The study utilized a non-parametric Data Envelopment Analysis (DEA) to 

measuring the technical efficiency and for the determinants of technical inefficiency, 

applied Tobit and OLA regression model. The results of the present study indicated that 

the mean technical efficiency score is 0.83, with a minimum level 0.239 and the maximum 

level 1. The mean score of technical efficiency that is 0.83 indicates that the sample firms 

in leather sector working at the full technical efficiency level can reduce their 17% input 

without experiencing any reduction in their output level with the same technology. In 

addition, the results highlights that the score of technical efficiency of the majority sample 

firms in the leather sector ranged from 0.81-01.  

 

Moreover, the findings of Tobit and OLS regression model illustrated that 

education of the owners had a positive impact, while experience of owners, training, 

technology and age of the owners had a negative impact on technical inefficiency of leather 

and leather products firms in Pakistan. On the basis of our findings of the study, it can be 

suggested that there is a strong need to begin latest technical institutions and universities 

for the guidance of the labour force, management of the firms and to provide them with the 

advanced techniques required by the industry of leather and leather products. This study 

can also be helpful for the future research in which sample size can be increased along with 

information on each leather product covering more cities of Pakistan to measure technical 

efficiency of numerous products by employing both SFA and DEA method. The present 

study utilized convenience sample survey technique for collecting data from different 

firms.  
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