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ABSTRACT 

 

Productivity of an industry largely depends on the technical and allocative efficiency 

of its inputs. Technical Efficiency includes an optimum use of available resources 

and technology, whereas, Allocative Efficiency deals with how efficiently the 

available resources are allocated to various alternative uses. Estimation of 

Technical Efficiency is the main motivation behind the estimation of a Production 

Frontier. The points below the estimated   production frontier are the indicators of 

Technical Inefficiency. 

 

The present study aims at estimating Stochastic Production Frontiers to analyze the 

Technical Efficiency of Indian Textile Industry. The study includes Productivity 

Measurement for Indian Textile Industry using various Productivity and 

Performance ratios. The Cobb-Douglas Production Function is used for this purpose 

since it has been found to be the most appropriate form for Indian Industries from 

several research studies. Productive Capacity Realization Ratios have been obtained 

using the Frontier Estimates and thereby the efficiency levels in the Indian Textile 

Industry are evaluated. The paper ends with identifying some reasons for the 

prevailing inefficiency in the industry and some measures to reduce these 

inefficiencies have been suggested. 

 

KEYWORDS:  Efficiency, Indian Textile Industry, Stochastic Frontier, Productivity. 

______________________________________________________________________________ 

 

INTRODUCTION 

 

In order to examine the efficiency of Indian Textile Industry, we have attempted to estimate a 

stochastic production frontier for this industry using inputs and outputs data for the year 1997-98 

to 2003-04. Estimation of production function for an economy by OLS provides the estimates of 

an “average” function, which is associated with mean output for given input levels. The notion 
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of an average function would be more meaningful in a random coefficients model. An average 

function can then be defined as the function obtained when the random coefficients obtain their 

expected values. The textbook definition of a production function holds that it gives the 

maximum possible output which can be produced from the given quantities of a set of inputs. In 

such a case the word “frontier” may be meaningfully applied because the function sets a limit to 

the range of possible observations. From an econometric view point, the estimation of frontiers is 

interesting because the concept of maximality (or minimality in case of costs) puts a bound on 

dependent variable. One may observe the points below the frontier as the indicators of 

inefficiency. Thus, the measurement of inefficiency has been the main motivation of the study of 

frontiers. Production frontiers can be either deterministic or a stochastic. 

TEXTILE INDUSTRY 

A textile is a cloth, which is either woven by hand or machine. "Textile" has traditionally meant, 

"a woven fabric". The term comes from the Latin word texture, meaning “to weave”. 

Fibers are the raw materials for all fabrics. Some fibers occur in nature as fine strands that can be 

twisted into yarns. These natural fibers come from plants, animals, and minerals. For most of 

history, people had only natural fibers to use in making cloth. But modern science has learned 

how to produce fibers by chemical and technical means. Today, these manufactured fibers 

account for more than two-thirds of the fibers processed by U.S. textile mills. 

Plants provide more textile fibers than do animals or minerals. Cotton fibers produce soft, 

absorbent fabrics that are widely used for clothing, sheets, and towels. Fibers of the flax plant are 

made into linen. The strength and beauty of linen have made it a popular fabric for fine 

tablecloths, napkins, and handkerchiefs. 

The main animal fiber used for textiles is wool. Another animal fiber, silk produces one of the 

most luxurious fabrics. Sheep supply most of the wool, but members of the camel family and 

some goats also furnish wool. Wool provides warm, comfortable fabrics for dresses, suits, and 

sweaters. Silk comes from cocoons spun by silkworms. Workers unwind the cocoons to obtain 

long, natural filaments. Fabrics made from silk fibers have great luster and softness and can be 

dyed brilliant colors. Silk is especially popular for scarfs and neckties. 

Most manufactured fibers are made from wood pulp, cotton linters, or petrochemicals. 

Petrochemicals are chemicals made from crude oil and natural gas. The chief fibers 

manufactured from petrochemicals include nylon, polyester, acrylic, and olefin. Nylon has 

exceptional strength, wears well, and is easy to launder. It is popular for hosiery and other 

clothing and for carpeting and upholstery. Such products as conveyor belts and fire hoses are 

also made of nylon. 

Most textiles are produced by twisting fibers into yarns and then knitting or weaving the yarns 

into a fabric. This method of making cloth has been used for thousands of years. But throughout 

most of that time, workers did the twisting, knitting, or weaving largely by hand. With today's 

modern machinery, textile mills can manufacture as much fabric in a few seconds as it once took 

workers weeks to produce by hand. 
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The role of statistical tools and techniques in evaluating the performance of a company as 

regards its financial, strategic, human resource production, operational and quality aspect is very 

much wide spread. Variance statistical concepts and methodologies such as: 

 Trend analysis 

 Scaling techniques 

 Discriminant analysis 

 Cluster analysis 

 Factor analysis 

 Multiple regression analysis 

 Data envelopment analysis 

 Data mining 

 Computerized neural networks 

 Probability distributions 

 Various forecasting techniques etc. are usually applied for the performance evaluation of 

various dimensions of the company. 

The purpose of present research study is to evaluate the financial performance of textiles in detail 

and also evaluate certain strategic issues related to various performance criteria. 

RESEARCH METHODOLOGY 

The present study aims at estimating the Stochastic Production Frontiers to analyze the Technical 

Efficiency of Indian Textile Industry.  

Time-series data for last 6 years from 1997-98 to 2002-03 is chosen Indian Textile Industry as a 

whole. Database includes the variables such as Production (Output), Capital and Labor for the 

present study.  Annual Survey of Industries (ASI) form the backbone of the database used for the 

study.  

METHODOLOGY OF STOCHASTIC FRONTIER ESTIMATION 

The notion of a deterministic frontier shared by all firms ignores the very real possibility that a 

firm’s performance may be affected by factors entirely outside its control such as poor machine 

performance, bad weather and input supply breakdowns and so on, as well as by factors under its 

control (inefficiency). To lump the effects of exogenous shocks, both fortunate and unfortunate, 

together with the effects of measurement error and inefficiency into a single one-sided error 

term, and to label the mixture “inefficiency” is somewhat questionable. This conclusion is 



APJRBM                         Volume 3, Issue 1 (January, 2012)             ISSN 2229-4104 
 

Sri Krishna International Research & Educational Consortium 
http://www.skirec.com 

 - 21 - 
 

 

reinforced if one considers also the statistical “noise” that every empirical relationship contains. 

The standard interpretation is that first, there may be measurement error (hopefully on the 

dependent variable and not on the independent variables).  Secondly, the equation may not be 

completely specified (hopefully with the omitted variables individually unimportant). Both of 

these arguments hold just as well for production functions as for any other kind of equation and 

it is dubious at best not to distinguish this “noise” from inefficiency or to assume that “noise” is 

one-sided. Thus, a stochastic frontier uses a mixture of one-sided and two-sided errors. Thus, 

given quantities of a list of inputs, there is a maximal output that is possible but this maximal 

level is random rather than exact. This assumes that some other inputs or external effects, but 

others have potentially unbounded effects. Thus, the stochastic frontier expresses maximal 

output, given some set of inputs, as a distribution rather than a point. These arguments lie behind 

the stochastic frontier, also called “composed error” model as given by Aigner et.al. [1977], 

Meeusen and Van Den Broeck [1977].  The essential idea behind the stochastic frontier model is 

that the error term is composed of two parts. A symmetric component permits random variation 

of the frontier across firms and captures the effects of measurement error, other statistical 

“noise” and random shocks outside the firm’s control. A one-sided component captures the 

effects of inefficiency relative to the stochastic frontier. A stochastic production frontier model 

may be written as: 

   y = f(x) exp (ν-u)                                   eq. (1) 

where the stochastic production frontier f(x)  exp (ν), ν having same symmetric distribution to 

capture the random effects of measurement error and exogenous shocks which cause the 

placement of the deterministic kernel f(x) to vary across firms. In our case f(x) is the Cobb-

Douglas Production function. Technical inefficiency relative to the stochastic production frontier 

is then captured by the one-sided error component 0u    ),exp( u . The condition 0u ensures 

that all observations lie on or beneath the stochastic production frontier. Unfortunately there is 

no way of determining whether the observed performance of a particular observation compared 

with the deterministic kernel of the frontier is due to inefficiency or to random variation in the 

frontier. This constitutes the main weakness of the stochastic frontier model; it is not possible to 

estimate technical inefficiency by observation. The best that one can do is to obtain an estimate 

of mean inefficiency over the sample.  

Direct estimates of the stochastic production frontier model may be obtained by either maximum 

likelihood or (OLS methods). Introducing specific probability distributions for ν and u, assuming 

that u and ν are independent and that x is exogenous, the asymptotic properties of the maximum 

likelihood estimators can be proved in the usual ways. The model may also be estimated by 

COLS adjusting the constant term by E (u), which is derived from the moments of the OLS 

residuals. The COLS estimates are easier to compute than the maximum likelihood estimates, 

although they are asymptotically less efficient. Olson et. al. [1980] presents the evidence which 

indicates that COLS generally performs as well as maximum likelihood, even for rather large 

sample sizes. Whether the model is estimated by maximum likelihood or COLS, the distribution 

of u must be specified.  

For a linear production model in the usual matrix form 
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   eq. (2) 

 

Where y and ɛ  are N*1 vectors of observations of output and the random disturbance 

respectively; X is an N*k matrix of observations on the constant term and k-1 inputs and β is a 

k*1 vector of parameters; the error specification is  

                                         ɛ  = v–u                                             eq. (3) 

Where, the elements of y are i.i.d. as
2

,0
v

N , while the elements of u are absolute values of the 

variables which are i.i.d. as half normal, as suggested by Aigner, Lovell and Schmidt (1979).  

All v’s and u’s are independent of each other and are also independent of X. A convenient 

reparameterization of the disturbance specification suggested by Aigner, Lovell and Schmidt 

(1979) is  
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Here we consider the estimator by COLS method. For this purpose we begin with the OLS 
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where ˆ
2

and ˆ
3

are the second and third moments of the OLS residuals. The constant term is 

then corrected by adding to the OLS estimated constant term the negative of the estimated 

bias ˆ2
u
.  

Most of the studies on estimation of Production Frontiers find Cobb-Douglas Model as an 

appropriate one for Indian Industries (see Hemal Pandya [1996]). On the same lines we have 

chosen the Cobb-Douglas Model for our purpose. Thus we have 
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FRONTIER ESTIMATION FOR INDIAN TEXTILE INDUSTRY 

For our purpose of study we have estimated the Stochastic Frontiers for Indian Textile Industry. 

Stochastic Frontier Estimation resulted in some positive residuals after correcting the constant 

term. For solving this problem we further improved the frontier estimates by shifting the constant 

term up until no residual is positive and one is zero, as suggested by Forsund (1980).  

The major inputs considered in production frontier estimation are yearly Labor and Capital 

employed in Indian Textile Industry and the values of Gross output (production volume) act as a 

dependent variable. The results Stochastic Frontier are summarized in the Table: 1 below:  

TABLE: 1 FRONTIER COEFFICIENTS OF PRODUCTION FUNCTION FOR INDIAN 

TEXTILES 

Variable Regression Estimates S.E. (b) 

Capital 1.054175 0.68098 

Labor -0.818687 0.181170 

Constant 4.826557 0.687625 

R-squared 0.99907  

Estimated Frontier output can be obtained by using the above parameter estimates which will 

provide us with potential output. This specification of production frontier implies that the chosen 

inputs are fully utilized by following the best method of their application. This means that the 

institutional and organizational factors which influence the firm specific input use do not exert 

any adverse effects on production.  

There are several measures of production performance evaluation, but a relevant measure in the 

context of productivity analysis is the Productive Capacity Realisation(PCR) which is defined as 

“the ability of the Industry to obtain the maximum possible output from a given set of inputs and 

technology”. This is an important “benchmark” because it indicates that the central objective of 

any Industry should be to produce the maximum possible output from a given set of inputs so 

that there is no wastage of resources. Thus, the difference between actual output and estimated 

frontier output (potential output) indicates the inefficiency of the industry.  

In order to measure Technical Efficiency for Indian Textile Industry, Productive Capacity 

Realisation (PCR) Ratios are computed as under :  

   eq. (6) 

                                                      
 

Output Potential

Output Realised
PCR
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The Actual and Estimated output for production frontiers and the PCR Ratios for Stochastic 

Frontiers have been computed and are summarized in Table: 2 below: 

TABLE: 2 ACTUAL AND ESTIMATED OUTPUT AND PCR RATIOS FOR INDIAN 

TEXTILES 

Year Output Potential Output PCR 

1997-98 4435787 2172005 2.042254507 

1998-99 5336121 3069228 1.738587358 

1999-00 7152196 3350895 2.134413642 

2000-01 7703542 8263629 0.932222634 

2001-02 7540520 8035654 0.938382862 

2002-03 7361070 7898576 0.931948999 

 

CHART: 1 ACTUAL AND ESTIMATED PRODUCTION FRONTIER OUTPUT FOR 

INDIAN TEXTILES 
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The PCR ratios have been calculated for year 1997-2003 which indicate that they have almost a 

declining trend of capacity utilization especially after year 2000. The PCR in Table: 2 and the 

difference in the actual and potential output in Chart: 1 indicate that the efficiency as regards the 

productivity has decreased to a great extent from this year indicating that there is still a scope of 

performance improvement of Indian Textiles. An attempt has been made to identify the reasons 

for this decline. The major problems faced by Textiles in India are summarized below: 

PROBLEMS FACED BY TEXTILES IN INDIA 

Textile in India is characterized by a large number of firms, mostly small and technologically 

backward and some fairly large and technologically dynamic. Compared with countries competing in 

international markets, productivity levels and growth rates are lower in India. There is also 

considerable variation in productivity between mills in the country. According to published 

research ineffective management, inability to buy the right type of cotton at the right time and price, 

lower machine utilization poor working conditions, lack of standardization ineffective financial 

management are the main reasons for low productivity. These in turn are influenced by factors 

that are external as well as internal to the firm; tack of plant-modernization, lack of timely availability 

of spare parts, capacity imbalance between stages of the manufacturing value chain power 

shortage, lack of proper maintenance, and worker absenteeism. 

THE MAJOR FACTORS CONTRIBUTING TO LOW YIELDS ARE 

 DELAYED SOWING:  Late sowing of cotton reduces yields by providing less optimal 

sunlight conditions for crop development and, in some areas, by allowing less time for 

picking the mature crop before clearing the field for the following crop. Sowing delays 

are caused either by the late arrival of seasonal rainfall needed for sowing or by delays in 

harvesting the preceding crop. Yield losses associated with late sowing and shortened 

harvest times may be reduced by new shorter duration varieties and better management but 

crop competition will likely continue to limit yields in some areas. 

 MONSOON DEPENDENCE:  Erratic monsoon rainfall 60-70 percent of cotton area, 

reducing yields through moisture stress and creating risk that reduces investment in seed, 

fertilizer, and pesticide inputs. Even with improved varieties and management, average 

yields in the mostly rain-fed Central and South zones likely to remain below those 

achieved in other countries with more reliable rainfall.  

 POOR SEED QUALITY:  Poor seed quality is a pervasive problem in cotton 

cultivation. Only about 35 percent of cotton area is sown with certified seed with assured 

varietal purity and germination. Commercially available seeds are often of poor quality, 

with sale of uncertified, substandard and second generation (F2) hybrid seeds not 

uncommon. Although supplies of certified seed are generally available, financial 

constraints lead most farmers to use retained seeds or lower priced uncertified seeds 

from the market. 

The proliferation of cotton varieties in markets and farmers' fields confounds efforts to improve 

seed quality, maintain varietal purity, and improve crop management practices.  
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Roughly 100-130 cotton varieties developed in both the public and private sectors are now 

cultivated in India. A study by the Central Institute for Cotton Research (CICR) indicates that 

the average cotton farmer in the Central and South zones plants 3-4 varieties on farms averaging 

about 2 hectares, a practice that greatly complicates and seed management. 

 PLANT PROTECTION:  Insect and disease infestations, including bollworms, white 

fly, jassids, and leaf curl virus, are significant problems in India's three cotton production 

zones. Although per hectare use of pesticides is higher for cotton than for any other crop, 

effective plant protection is constrained by poor farm management, pesticide subsidies 

that encourage indiscriminant use and problems with pesticide quality- Improved on farm 

pest management practices, including appropriate crop rotations, pest surveillance, 

pesticide applications and adoption of Integrated Pest Management (IPM) practices have 

proved difficult to implement on small, resource-constrained farms. 

 CROP MANAGEMENT:  Large gaps between average on farm yields and the potential 

of existing varieties also stem from poor management practices, including use of 

inappropriate varieties, seed rates, seed spacing, and fertilizer dosages. As in the case 

of plant protection, improvement of crop management practices is complicated by the 

need to extend recommended practices to large numbers of small, limited-resource 

farmers. 

 LACK OF SUITABLE VARIETIES: Cotton yields are affected by lack of varieties-or 

genotypes-suitable for some agronomic conditions. Indian scientists cite three priorities 

for plant breeding efforts:  

(1)  Higher yielding short-duration, and pest-resistant cultivators for the irrigated  North 

zone,  

(2)  Higher yielding varieties for the drought-prone Central zone, and  

(3)  Varieties suited for the soils on rice fallow common in the South zone. 

FUTURE SCOPE OF INDUSTRIES (SWOT ANALYSIS) 

Strengths Weaknesses 

 

 Human Resource 

 

 Delayed Decision Making 

 Wide Range of Product  High Cost of Production 

 High Quality Standards  Old Technology 

 Strong Brand Image  High Energy Consumption  

 Vast Experience  Resistance to Change 
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 Strong Distribution Network  Inferior Input Resources 

 Integrated Production  High Working Capital Requirement 

  

Opportunities Threats 

 

 Favorable Demand Potential 

 

 Dumping 

 New Market Development  Decline in Demand Growth  

 Quota Free Period  Higher Competition 

 Abundance Skilled Workforce  High Price of Electricity,  Fuel and 

Water 

 New Technology   Frequent Changes in Govt. Policies 

 Fast Technological Change  High Corporate Tax Rate  

 Demand in New Product  Poor Infrastructure 

 Reduced Interest Rate 

 

 Poor Labor Laws 

 

MEASURES TO PROMOTE TEXTILE INDUSTRY 

The Working Group on Textiles & Jute Industry for the 11th Five Year Plan (2007-2012) has 

studied the major problems being faced by the textile industry which include: 

 Structural weaknesses in weaving and processing, 

 Fragmented and technologically backward textile processing sector, 

 Fragmented garment industry, 

 Rigid Labor Laws, 

 Inadequate capacity of the domestic textile machinery manufacturing sector, 

 Inadequate training facilities in textile sector, and 
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 Infrastructural bottlenecks in terms of power, utility, road transport etc. 

This was stated by the Minister of State for Textiles, Shri E.V. K. S. Elangovan in a reply to 

question by Shri Rayapati Sambasiva Rao in Lok Sabha. 

He further stated that the Government has undertaken a series of progressive measures like 

introduction of Technology Mission on Cotton (TMC), Technology Up-gradation Fund 

Scheme (TUFS), Scheme for Integrated Textile Park (SITP), reduction in customs duty on 

import of state-of-the-art machinery, Debt Restructuring Scheme, setting up of Apparel Training 

and Design Centers (ATDCs), 100% Foreign Direct Investment in the textile sector under 

automatic route, setting up of National Institute of Fashion Technology (NIFT) etc., for 

upgrading and strengthening the textile sector in India. 

From time to time, in consultation with all stakeholders, Government modifies these schemes 

so as to achieve better results through improved delivery of programmes/schemes. These 

progressive measures have helped the textile sector to achieve improved growth in production; 

enhanced productivity and a larger share of textile export market in the world. 

CONCLUSION 

Various measures such as improved quality of seeds, improvement in farm management, seed 

subsidies, etc., should be taken to increase the output.  Demand for cotton and manmade fibers in 

India will likely strengthen in response to rising consumer demand in India and increased exports 

of textiles and apparel following the removal of the Multifiber Arrangement quotas. The pace of 

growth in cotton demand will hinge on execution of reforms to policies, including taxes that 

discriminate against the use of manmade fibers and regulations affecting the scale, technology 

use, and export competitiveness of the textile and apparel industries. Imports of raw cotton have 

increased in concert with rising demand in recent years, but future growth will depend on the 

extent to which India can boost chronically low cotton yields and improve cotton quality. 
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