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Abstract 

This paper attempts to estimate total factor productivity growth in the Indian Textile Industry and also to investigate 

the factors responsible for in the pre and post liberalisation period. We have used trans-log production function for 

estimating total factor productivity growth (TFPG). We have conducted time series analysis for our investigation. 

Both the Augmented Dickey Fuller test and Phillips-Perron test are used for checking stationarity of the series. All 

the variables are found to be stationary at first difference. Our estimation reveals that total factor productivity 

growth has been increasingly negative in the post-liberalization period as compared to the pre- liberalization period. 

Our regression analysis shows that Export-Output Ratio, Growth-in Output, real-effective exchange rate, FDI- 

Inflow and Dummy Variable become significant factors influencing total factor productivity growth (TFPG). Some 

other factors have been found to be insignificant individually as well as jointly in explaining TFPG during 

liberalization period.  
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1. Introduction 

India adopted New Economic policy in the year 1991. Three main pillars of new economic 

policy are Liberalization, Privatization & Globalization (LPG). Massive trade liberalization 

measures were adopted in this year which is a mark of major departure from the relatively 

protectionist trade policies pursued in earlier years. So Liberalization & Globalization advocated 

free trade policy which seems to have resulted in improved productivity & competitiveness of 

Indian industry and at the same time better balance of payments situation of India (Topalova, 

2004). Main features of Indian trade policy reforms since 1991 are , free Imports and Exports , 

rationalization of tariff structure, devaluation of Indian currency, convertibility of rupee on 

current account, establishment of trading houses for export & import etc. Trade liberalization has 

influenced Indian economy enormously which can be analyzed from several point of view. As an 

integral part of the economy, Indian manufacturing sector has also experienced a deep rooted 
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impact of trade liberalization. Several studies have been conducted to determine total factor 

productivity growth and its determinants in different industries. The present paper is dedicated to 

find out the determinants of total factor productivity growth of Indian textile industry. Trade 

related factors have been treated with utmost priority to examine the impact of trade 

liberalization on total factor productivity growth. Theoretically, the conventional views in favour 

of trade liberalization envisage that it can lead to a significant gain in productivity (Acharya and 

Kar, 2014). But there are no sufficient empirical evidences either in favour of this view or 

against it. The impact of trade liberalization on total factor productivity growth in the 

manufacturing sectors of developing countries remains a controversial issue.  This controversy 

has intensified in India after the economic reforms were adopted in 1991. With this backdrop, the 

prime objective of this paper is to estimate total factor productivity growth in Textile industry of 

India and also to identify the factors affecting total factor productivity growth in the light of trade 

reforms in India. Our estimations disclose that total factor productivity growth (average) during 

the post liberalization period has not only been lower than that in the pre-liberalization period but 

also it has declined steadily, which does not support the conventional trade theories. Some key 

factors like Export-Output Ratio, Growth-in Output, real-effective exchange rate, FDI-Inflow 

and Dummy Variable are found to be significantly influencing total factor productivity growth 

(TFPG). 

 

2. A brief description of Textile industry of India 

The Indian textile industry is having a remarkable impression on the Indian economy. It is the 

second largest employer followed by the Agricultural sector. It is one of the largest industries in 

the world with a huge raw material and textiles manufacturing base. At present, it contributes 

about 13 percent to industrial production, 2.3 percent to the GDP, and 12 percent to India’s 

export earnings. Around 35 million people are directly employed in the textile manufacturing 

activities. Indirect employment including the manpower engaged in agricultural based raw-

material production like cotton and related trade and handling is around another 60 

million(Murugan and Vethirajan, 2015) .India bears a diverse and rich tradition in the production 

of textile articles. Indian textiles have attracted people from all parts of the world for their 

fineness and appealing colors. India is having numerous trade links in textile around the World. 

So far as Indian weaving capacity in loom industry is concerned we are at the top of the World. 

3. Literature Survey 

3.1 Studies on Indian manufacturing Industry 

Roy and Pal (2010) examined productivity performance of India’s aluminium industry in the pre 

and post-economic reforms and tried to relate economic capacity utilization with productivity 

growth. According to them the total factor productivity growth in the post-reform period has 

declined in India. They found that the total output growth in the Indian aluminium industry was 

mainly input-driven rather than productivity-driven. The liberalization process was found to have 

adverse impact on total factor productivity growth. Roy and Pal (2012) judged productivity 

performance of Indian Glass Industry in view of Malmquist total factor productivity growth. 

Their result on the overall productivity showed a declining total factor productivity growth 

during post-reform period as compared to pre-reform period. Pal and Das (2014) measured 

productivity performance of Indian Basic Metal Industry during the period 1980-81to 2010-11 

using Malmquist Data Envelopment Analysis. They found a declining trend of TFPG in post 

reform period as compared to pre reform period for the Indian Basic Metal industry. Kathuria et. 

al. (2013) computed the TFP growth of Indian manufacturing for both formal and informal 
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sectors from 1994-95 to 2005-06. Their results exhibited that the TFP growth for formal and 

informal sector had differed greatly during that period. Goldar and Kumari(2003) found that total 

factor productivity growth in Indian manufacturing decelerated in the 1990s. They also found 

that the lowering of effective protection to industries favorably affected productivity growth. 

Topalova et.al. (2010) tried to establish a link between changes in tariffs and firm productivity. 

They found an inverse relation between tariff and firm level productivity. Moreover, they 

discovered that impact of input tariffs is larger than the tariffs on final goods. Krishna and 

Mitra(1998) got an inadequate indication of an increase in the rate of growth of total factor 

productivity for India due to trade related reforms. Chand and Sen(2002) witnessed a positive 

relationship between trade liberalization and TFP growth on the basis of their empirical test. 

3.2 Studies on manufacturing industries of some foreign countries 

Sheikh and Ahmed (2011) had shown a favorable impact of trade related reforms on the 

efficiency level of agro-based industries of Pakistan. Solow (1957) established output growth by 

the accumulation of factor inputs and total factor productivity growth. Endogenous growth 

models pioneered by Locus (1988) and Romer (1994) emphasized on the role of education, 

research and development (R&D) and trade in determining the rate of growth. Urata and Yokota 

(1994), Tybout (1995) and Kim (2000) gathered robust evidence of increase in total factor 

productivity due to trade related reforms. Jajri(2007) observed that restructuring of the economy 

and the presence of foreign companies in Malaysia was the major contributor to TFP growth of 

that country. Isaksson and Ng (2006) found human and physical capital, financial development, 

infrastructure, trade liberalization etc. as some important TFP determinants considering two 

modes for analysis ― cross-country analysis and country case studies. Alfaro et.al. (2008) 

examined the effect of foreign direct investment (FDI) on growth and got positive effect in their 

earlier work and they also found that countries with well-developed financial markets gain 

significantly from FDI via TFP improvements. Liao et.al. (2002) examined total factor 

productivity (TFP) growth for eight East Asian economies during 1963-1998 applying stochastic 

frontier analysis. Their empirical results revealed that the TFP growth was an important source 

of output growth and among which the technical efficiency change played a crucial role. Hu and 

Liu (2012) examined the impact of tariff reduction on the productivity of Chinese manufacturing 

firms. They found that reduction of output tariff depressed Chinese firms' productivity 

significantly. Njikam and Cockburn (2007) found that the pre-liberalization era was a very 

successful phase relative to post-liberalization period for Cameroonian manufacturing firms. 

Isaksson (2007) identified some important determinants of TFP growth such as education, 

infrastructure, health, imports, competition, openness, financial development etc. Majeed et.al.  

(2010) observed that trade liberalization in Pakistan did not brought any favourable impact on its 

Total Factor Productivity Growth of large scale manufacturing sector during the period 1971-

2007. Amann and Virmani (2015) analyzed the “feedback effect” of Foreign Direct Investment 

(FDI) on Total Factor Productivity (TFP) growth in emerging economies via technology 

spillovers across borders. Their findings established that FDI has accelerated productivity 

growth. 

4. Research Gap 

The extant literature produces ambiguous results regarding the impact of trade liberalization on 

total factor productivity growth in some major manufacturing industries in India. Several 

manufacturing Industries have shown increasing total factor productivity growth in the post 

liberalization period while the others have shown declining total factor productivity growth. Till 

now the debate on the relation between trade liberalization and total factor productivity growth 
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has remained unsettled. So, in depth analysis on this issue is the prime need at present. It is also 

to be noted that the determinants of total factor productivity is not yet identified completely. In 

this paper we have undertaken Indian textile industry for our study and we have collected 

relevant data to estimate total factor productivity growth (TFPG) and the effect of trade 

liberalization on TFPG.  

5. Objectives of our study 

i) To estimate total factor productivity growth (TFPG) of Indian Textile industry. 

ii) To apply Time Series Approach to obtain and analyze various results regarding 

TFPG. 

iii)  To find out significant determinants affecting TFPG in the Textile Industry of India. 

6. Sources of Data 

Our study is mainly based on industry-level secondary data for a period of 37 years from 1980-

81 to 2016-17 (Selection of time period is mostly guided by the availability of data). The entire 

period is sub-divided into two phases: pre-liberalization period (1980-81 to 1990-91), comprising 

11 years and post-liberalization period (1991-92 to 2016-17), incorporating 26 years. The year 

1991 has been considered as the break point between the two phases because we want to assess 

the impact of trade liberalization on growth and productivity of output in Indian textile industry.  

The basic data sources for our study are as follows: 

i) Various issues of Annual Surveys of Industries (ASI). 

ii) National Accounts Statistics (NAS). 

iii) Centre for Monitoring Indian Economy Reports and Economic Surveys (CMIE).  

iv) Statistical abstracts (several issues). 

v) RBI Bulletins. 

vi) Reports on Currency and Finance. 

vii) Handbooks of Statistics on Indian Economy. 

viii) World Bank data. 

 

The classification of industries followed in ASI is based on the national industrial classification 

made during 1970,1987,1998,2004 and 2008.We have taken textile industry at two digit level for 

our study. The code for basic metal industry at two digit level has been changed as per different 

national industrial classification which is given in table: 1 below. 

Table: 1. NIC code of two digits Textile Industry 

Source: NIC Code (various years) 

7. Variables used 

We have used   output, labour and capital as three main variables in our study. To make the 

values of output and capital comparable over time, suitable deflators have been used. The 

definition of the variables and the deflators used and various issues involved in the selection of 

these variables are described below.  

Output 

NIC 1970 1987 1998 2004 2008 
Two digit Code 23+24+25+26 23+24+25+26 17+18 17+18 13+14 
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For estimating TFPG we have considered output as Real Gross Value Added. To get Real Gross 

Value Added we deflated Gross Value Added (GVA) by GDP deflator. GDP deflator is formed 

by considering 1991-92(year of Economic Liberalization in India) as base year. So, 

Output(Y) = Real Gross Value Added = 
GVA

GDP Deflator
 

Where, GVA= Net Value Added + depreciation  

GDP Deflator = 
GDP at current Prices

GDP at (selected) Base Year 
 

In order to avoid the problem of double counting, we have preferred Gross Value Added (GVA) 

over Gross output. In order to avoid the influences of price changes, we have also preferred real 

Gross Value Added (RGVA) over Gross Value Added (GVA). 

Labour input: 

In our study Labour is segregated into two groups – workers (L1) and other than workers (L2) 

like administrative, technical and clerical staff. Remuneration of labour is also divided into two 

segments accordingly – wage for workers (W1) and wage for persons other than workers (W2). 

Labour (L) is defined as: 

L = L1w1
*+L2w2

* where L1 = Worker and L2 = Persons other than workers 

                                         w1
* = 

w1

w1+w2
   and w2

* = 
w2

w1+w2
 

w1= wage to workers and w2= wage for persons other than workers.  

Capital input: 

In the productivity analysis the measurement of capital input is very crucial and critical. In our 

study Capital is defined as deflated gross fixed capital stock (GFCS). 

Capital input is measured by: K = 
GFCS

Capital Deflator
 

 The capital deflator is formed from Gross Fixed Capital Formation (GFCF) using the following 

formula: 

Capital Deflator =    
GFCF at current year

GFCF at base year
 , ratio of GFCF at current prices to that at constant base 

year prices where 1991-92 is considered as base year. 

8. Methodology 

Total factor productivity (TFP) is defined as the ratio of aggregate output to aggregate input. It 

can be calculated by dividing output by the weighted average of labour and capital input.  

Therefore TFP = 
Y

αL+βK
     where Y is the output, α is the share of labour,β is the share of capital, 

L: labour input and K: capital input. 

Total Factor Productivity Growth (TFPG) can be defined as the residue of output growth which 

is not explained by the growth of labour and capital factor inputs. 

We can also calculate annual growth rate, average annual growth rate and trend growth rate for 

measuring growth performance of output and productivity. 

Annual Growth rate can be calculated by using the following formulae: 

Gt = 
Xt−Xt−1

Xt−1
  where X is the variable for which annual growth rate can be calculated. 

To estimate trend growth rate we will apply ordinary least square method on semi logarithmic 

equation, log y = a + bt. 

In our study, the productivity performances for Indian Textile industry can be explained with the 

help of two concepts of productivity, viz. partial or single factor productivity and total factor 
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productivity. Partial or single factor productivity is defined as the ratio of output to the quantity 

of input factor for which partial or single factor productivity is to be measured. Partial or single 

factor productivity of labour is measured by the ratio Y/L and Partial or single factor 

productivity of capital is measured by the ratio Y/K. Partial factor productivity is however 

considered to be one of the oldest and widely used measures of productivity (Trivedi et al, 2000). 

Partial factor productivity can be changed by substituting one factor of production for another 

(Majumdar, 2004). Improvements in partial factor productivity could be achieved by changing 

the economies of scale (Mahadevan, 2004). Partial or single factor productivity, though very 

easy for calculation, has some limitations in the analysis of productivity and growth of output as 

it analyses the productivity from partial view point. 

There is another productivity concept which is known as total factor productivity. Total factor 

productivity (TFP) is defined as the ratio of aggregate output to aggregate factor inputs. It can be 

calculated by dividing output by the weighted average of labour and capital input. But 

economists show more interest in the analysis of Total Factor Productivity Growth (TFPG).                                                 

The portion of output growth which is not explained by the growth of factor inputs (L & K) is, 

actually, known as total factor productivity growth. There are two different approaches for 

measuring Total Factor Productivity Growth namely, growth accounting approach and 

production function estimation approach. Growth accounting measure estimates the TFP Growth 

by subtracting weighted input growth from output growth. In the growth accounting approach we 

have used Solow measure of Total Factor Productivity growth (TFPG). Solow measure of Total 

Factor Productivity growth (TFPG) can be written as  

Gs = 
Ȧ

A
 = 

Ẏ

Y
    - [SK 

K̇

K
 + SL

L̇

L
] where SK = 

δY

δK

K

Y
  and SL = 

δY

δL

L

Y
  .The difference, obtained in this way, 

includes the effects of technological progress, scale of production, capacity utilization, learning 

by doing, technical efficiency etc. Christensen and Jorgenson (1973), Denison (1962, 1974, 

1979), Jorgenson and Griliches (1967), Kendrick (1961, 1973), Kendrick and Grossman (1980) 

and Solow (1957) have adopted the conventional growth accounting approach. But there are 

some limitations of growth accounting method for estimation of TFPG as this method is based 

on two restrictive assumptions  - i) existence of perfect competition in the factor market and ii) 

existence of constant returns to scale(CRS). This approach will hold good only in the presence of 

perfect competition, though it is impossible for a developing country like India where market 

structures are oligopolistic in nature. Therefore production function estimation approach is 

undertaken for estimating TFPG. There are also some advantages for choosing this method as it 

does not require the assumption of constant returns to scale (CRS) and exhibits non-unitary or 

non-constant elasticity of substitution. According to Hulten (2000), the production function 

approach to productivity measurement can be treated as complementary to the growth accounting 

approaches. The most important advantage of production function approach is that it does not 

require the assumption of CRS and perfect competition. 

The estimates of the parameters of the production function directly provide us the information 

about the factor shares. Further, if more flexible forms of production functions are used, returns 

to scale or homotheticity property of production functions can be directly tested. Christensen, 

Jorgenson and Lau (1971, 1973) developed a production function that was more flexible than 

Cobb-Douglas production function (CDPF) and CES production function. This type of 

production function is known as Transcendental logarithmic or the trans-log production function. 

This production function does not need Hicks-neutral type of technology, unit or constant 
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elasticity of substitution (as in the case of CDPF or CES production function). The Trans-log 

production function is written in the form: 

lnY=α0+αDT+α1lnK+α2lnL+α3T+1/2 β11(lnK)2+1/2β22(lnL)2+1/2β33T
2+β12(lnK)(lnL) + 

β13(lnK)T+β23(lnL)T 

In this equation, Y denotes output (i.e. gross real value added), L denotes labor, K denotes 

capital and T denotes time (Year) and D denotes dummy variable for trade liberalization.α0, α, 

α1, α2, β11, β22, β33, β12, β13, β23 are the co-efficient of different variable. To find out the values of 

the co-efficient of different variable we have applied Ordinary Least Square (OLS) technique.  

Before applying OLS we have conducted Stationarity Test for all the variables. The stationarity 

test help us to check whether there is unit root or not in the time series data for variables. We 

have adopted two types of Unit Root Test - Augmented Dickey Fuller Test (ADF) and Phillips 

Parron Test (PP). Null hypothesis states that there is unit root in the series. If there is unit root in 

the series then the time series data for the variable will be non-stationary. If the probability in the 

Augmented Dickey Fuller Test (ADF) and Phillips Parron Test (PP) is in between 1% - 10%, 

then null hypothesis will be rejected and the time series data for the variable will be stationary at 

1% or 5% or 10% level of confidence. We have tested all the variables at level and also at first 

difference with intercept, trend and intercept & trend and compared all the respective probability 

values. In the second step we have used co-integration test to examine the existence of 

meaningful long run relations among the variables. We have applied Johansen co-integration test 

in our analysis. Here Null hypothesis states that Series of all the variables are not co-integrated. 

If the probability in the co-integration test is in between 1% - 5%, then null hypothesis will be 

rejected and all the variables will be considered as co-integrated. For reliable OLS results we 

need co-integrated time series data of variables. We can estimate the values of different 

coefficients by applying OLS and then can calculate TFPG. 

Total factor productivity growth (TFPG), derived from the above production function, can be 

expressed in the following way: 

TFPG= 
1

Y
∙

dY

dT
  = 

δlnY

δT
 = αD+α3+ β33T+β13lnK+β23lnL   

Using Trans-log production function, we have followed backward elimination technique to get 

the best-fitted production function for Indian textile industry. 

We have applied four criteria to obtain the best-fitted production function: 

1) The best-fitted production function should contain all the variables, namely, capital input, 

labor input and time. 

2) The best-fitted production function should be observationally robust in the sense that all the 

coefficients should be significant and its estimated values will not change significantly even 

when one or two observations either from the beginning or from the end of the sample set are 

excluded from the model or included in it. 

3) The chosen form should have the desired property that the contributions of the inputs to the 

estimated output are positive. 

4) All the variables excluded should be jointly insignificant. 

Our objective is to estimate TFPG which is obtained by differentiating the best-fitted production 

function with respect to time. 

But our primary objective is to search out some important factors influencing total factor 

productivity growth. In this connection we have chosen some variables and our regression 

equation contains the following variables. 
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TFPGt = F(XOR, MPR,GROT,TRR,REER,TRT,IFLN,IVFM,GRMU,FDIN,DUM-VAR) 

The basic empirical framework exercised in this study is based on a simple model of TFPG 

TFPGt = A +XitB+ ut , 

where TFPGt refers to total factor productivity growth. Xt refers to the vector of determinants of 

TFPG and ut is the error term. 

In order to understand the impact of liberalization on TFPG more precisely, the above equation is 

elaborated as follows: 

TFPGt = A1+B1 XOR + B2 MPR + B3GROT + B4 TRR + B5 REER + B6 TRT + B7IFLN + 

B8IVFM+ B9 GRMU + B10FDIN + B11DUM-VAR. 

Export-output ratio (XOR) =
Total exports

Gross total output values of the domestic industries
 

Import-penetration ratio (MPR) =
Total import

Total domestic demand
 

[Export and import penetration has been calculated from data available in statistical abstract 

&  ASI]. 

GROT = growth in output. 

Tariff rate (TRR) =
Aggregate of customs payment

Value of imports
 

[Definitions are hired from Statistical Abstract (several issues) & Monthly Abstract of Statistics, 

compiled] 

REER = Real effective exchange rate of Indian rupee [Hand 

Book of Statistics on Indian Economy, RBI] 

Terms of trade (TRT) =   
Volume index of imports 

Volume index of exports
 ∙  100  

(Definitions are taken from the Hand Book of Statistics on Indian Economy). 

Inflation (IFLN) = Change in the consumer price index  

[Taken from the Hand Book of Statistics on Indian Economy, RBI & Report on currency & 

Finance (several issues)].  

Investment in fixed machinery (IVFM used as a proxy of technology acquisition)  

= 
Recent investment in fixed machinery

Existing fixed capital stock
 

Gross mark-up (GRMU) =
Gross value added minus total emolument

Gross output
 

Foreign Direct Investment (FDIN) = Foreign direct investment refers to direct investment equity 

flows in the reporting economy. It is the sum of equity capital, reinvestment of earnings, and 

other capital.  

DUM-VAR = Dummy variable for the post liberalization period (taking value one (1) for 1991- 

92 and onward and zero (0) for earlier years).  

We have adopted OLS regression technique to find out the determinants of TFPG (Table-15). 

While doing this, the backward elimination method has been used for detecting significant 

determinants of TFPG. 

9. Results and Findings       

In the analysis of the Time series econometrics all the series need to be stationary. If the time 

series data of the variable is not stationary, the computed t-statistics under OLS regression fails 

to converge to their true values as sample size increases. In this situation the conventional 

confidence intervals become invalid and hypothesis testing cannot be conducted as usual.  

Table-2: Results of Augmented Dickey Fuller (ADF) Unit root test 
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Variable 

ADF Test at Level ADF Test at First Difference 

P-value t-Statistic P-value t-Statistic 

D 0.6761 0.0000 0.0000 -5.9161 

D.T 0.9944 2.3440 0.0000 -5.8599 

ln K 0.8154 0.4866 0.0000 -6.1569 

lnK.ln K 0.7918 0.3922 0.0000 -6.2491 

ln K.T 1.0000 6.8295 0.0077 -3.7865 

ln L 0.8668 0.7237 0.0000 -6.1178 

ln L.T 0.8276 0.5396 0.0001 -5.1844 

lnL.ln L 0.8675 0.7271 0.0000 -6.1277 

lnL.ln K 0.8502 0.6414 0.0000 -6.9136 

ln Y 0.1492 -1.3937 0.0000 -6.7553 

FDIN 0.9834 1.8970 0.0001 -4.4428 

GRMU 0.4316 -0.6349 0.0000 -9.0104 

GROT 0.0013 -3.4576 0.0000 -7.4058 

IFLN 0.2259 -1.1365 0.0000 -7.1503 

IVFM 0.0000 -5.0671 0.0000 -6.2607 

MPR 0.8066 0.4587 0.0000 -5.3939 

REER 0.8084 0.4657 0.0000 -5.4068 

TFPG 0.9170 1.0401 0.0000 -6.1463 

TRR 0.0018 -3.3261 0.0001 -4.3814 

TRT 0.9073 0.9710 0.0000 -5.7000 

XOR 0.7395 0.2108 0.0000 -6.4392 
 

Source: Authors’ own estimation 

Recent econometricians observed that most economic time series are non-stationary as they have 

unit roots. We have done two types of unit root test viz. Augmented Dickey Fuller (ADF) test 

and Phillips-Perron(PP) test to examine the stationarity of variables. Both Augmented Dickey-

Fuller Test and Phillips Perron Test show that all the variables are non-stationary at level and are 

stationary at first difference (Table-2 & Table-3).  

Table-3: Results of Philips-Perron (PP) Unit root test 

  

Philips-Perron(PP) Test at 

Level 

Philips-Perron(PP)  Test at 

First Difference 

Variables P-value t-Statistic P-value t-Statistic 

D 0.5052 -1.5342 0.0000 -5.9166 

D.T 0.9411 -0.1071 0.0000 -5.8602 

ln K 0.1544 -2.3795 0.0000 -6.1569 
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lnK.ln K 0.1510 -2.3921 0.0000 -6.2491 

ln K.T 0.9754 0.3056 0.0000 -6.9142 

ln L 0.8664 -0.5637 0.0000 -6.1118 

ln L.T 0.9999 2.1487 0.0001 -5.2021 

lnL.ln L 0.8705 -0.5446 0.0000 -6.1213 

lnL.ln K 0.2901 -1.9890 0.0000 -6.9136 

ln Y 0.5727 -1.3974 0.0000 -7.1794 

FDIN 0.9834 1.8970 0.0001 -4.4786 

GRMU 0.2195 -1.1550 0.0000 -14.6105 

GROT 0.0013 -3.4576 0.0000 -22.1255 

IFLN 0.2918 -0.9611 0.0000 -7.4104 

IVFM 0.0000 -5.0720 0.0000 -23.9826 

MPR 0.8225 0.5246 0.0000 -5.4390 

REER 0.8428 0.6152 0.0000 -5.4975 

TFPG 0.9614 1.4741 0.0000 -6.1540 

TRR 0.0000 -5.9785 0.0001 -4.4249 

TRT 0.9256 1.1059 0.0000 -5.7542 

XOR 0.8207 0.5171 0.0000 -6.6218 

Source: Authors’ own estimation 

As all the variables are found to be non-stationary, we have conducted co-integration test to 

check whether there is any meaningful long run relation among the variables. Our Johansen co-

integration Test indicates that there exists 1 co-integrating equation at 0.05 level. So co-

integration Test shows that there is meaningful long run relation among all the variables (Table-

4).Or in other words, series of all the variables are co-integrated. So, lnY is co-integrated with 

the variables like lnK, lnL, lnK.lnK, lnK.T, lnL, lnL.lnL, lnL.T, lnK.lnL etc. 

Table-4: Results of Johansen co-integration Test 

Hypothesized 

No. of CE(s) 
Eigen value Trace Statistic Max-Eigen- Statistic Probability 

None * 0.882884 205.5214 75.06078 0.0001 

Source: Authors’ own estimation  

The result of our estimation reveals that annual average growth rate of output (real GVA) for 

Indian textile industry has not increased regularly and uniformly (Table-5). It was negative for 

22 years and was positive for 14 years during 1980-81 to 2016-17. 

Table-5: Annual average growth rate of output (real GVA) 

year 
Real GVA 
G

Y
 in % year 

Real GVA 
G

Y
 in % year 

Real GVA 
G

Y
 in % Year 

Real GVA 
G

Y
 in % 
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Source: Authors’ own estimation 

Note: GY: growth rate of output 

Annual average partial productivity of labour and capital is estimated and shown in the Table-6. 

The estimated results show that annual average partial productivity of both labour and capital has 

decreased marginally in the post – liberalization period compared to pre-liberalization period. 

Table-6: Annual average Partial productivity of factor inputs 

Period Annual Avg. Y/L Annual Avg. Y/K 

1980-81 to 1990-91 0.0053 0.83 

1991-92 to 2016-17 0.0033 0.5141 

1980-81 to2016-17 0.004 0.608 

Source: Authors’ own estimation  

 

Annual average growth rate in partial productivity of labour and capital is estimated and shown 

in Table-7. The estimated result shows that Annual average partial factor productivity growth of 

both labour and capital have decreased significantly in the post – liberalization period compared 

to pre-liberalization period. 

 

Table-7: Growth rate of partial productivity of labour and capital 

period  Annual Avg. growth rate of (Y/L)  Annual Avg. growth rate of (Y/K)  

1980-81 - 1990-91 0.024249 2000-01 -0.0016 2010-11 0.100463 

1981-82 -0.15789 1991-92 -0.14129 2001-02 -0.19625 2011-12 -0.19268 

1982-83 -0.07991 1992-93 -0.00854 2002-03 0.050462 2012-13 0.162502 

1983-84 0.059268 1993-94 0.261144 2003-04 -0.07061 2013-14 -0.03513 
1984-85 -0.04484 1994-95 0.042018 2004-05 0.016893 2014-15 -0.08025 
1985-86 -0.08242 1995-96 -0.1467 2005-06 0.060494 2015-16 0.018142 
1986-87 -6.80E-05 1996-97 0.068597 2006-07 0.087713 2016-17 -0.04958 

1987-88 -0.03128 1997-98 -0.11312 2007-08 -0.12422 
  
  
  

1988-89 -0.08716 1998-99 -0.13317 2008-09 -0.09913 

1989-90 0.237867 1999-2000 -0.03427 2009-10 0.055709 
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1980-81 to 1990-91  -0.0072  -0.015  

1991-92 to 2016-17  -0.041  0.000  

1980-81 to2016-17  -0.032 -0.004 

 

Source: Authors’ own estimation 

Annual average growth rate of output (real GVA), labour and capital is estimated and shown in 

Table-8. Neither the growth rate in labour nor the growth rate in capital is capable of explaining 

the growth rate in output (real GVA). Again, joint growth of K & L also has failed to explain the 

growth in output. 

Table-8: Growth rate in output, labour and capital 

period Annual avg. G
L Annual avg. G

K Annual avg. G
Y 

1980-81 to 1990-91 -0.0097 0.0276 -0.0162 

1991-92 to 2016-17 0.0258 0.0532 -0.0193 

1980-81 to 2016-17 0.0159 0.0461 -0.01846 

Source: Authors’ own estimation  

(GL = growth rate of labour, GK = growth rate of capital, GY = growth rate of output) 

Traditionally, the sources of output growth are decomposed into two components: one is the 

contribution of inputs growth and other is the contribution of total factor productivity growth.It is 

observed from table 8 and 9 that average contribution of inputs (labour& capital) has increased 

in the post-liberalization period than pre-liberalization period and average contribution of TFPG 

has decreased in the post-liberalization period than pre-liberalization period. 

Table-9: Contributions of inputs and TFPG 

period  Inputs growth  Output growth  TFPG  

1980-81 to 2016-17 0.0179 -0.0162 -0.0341 

1980-81 to 1990-91 0.079 -0.0193 -0.0983 

1991-92 to 2016-17 0.06199 -0.01846 -0.0805 

Source: Authors’ own estimation  

We have applied OLS method for obtaining estimated value of co-efficient of different variables. 

In this case we have used backward elimination technique. In this process we have eliminated 

one variable in each model where t–statistic is minimum and probability is maximum. Finally we 
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got five variables (lnK,T , T*T,lnK*T, lnL*T) which are considered as significant variables in 

our model (Table-10). On the basis of their co-efficient we have computed TFPG (Table-11).To 

observe the unexplained part of the growth in output (real GVA) we have estimated the value of 

total factor productivity growth (TFPG) using growth accounting approach and production 

function approach. We have used Solow measure for computing the value of total factor 

productivity growth (TFPG) with growth accounting approach and the results are shown in 

Table-11. In the production function approach we have used Trans-log production function and 

the results on TFPG are shown in the Table-11. Table-11 reveals that TFPG obtained from two 

approaches are different. TFPG computed from production function approach is exhibiting a 

declining trend but we get the reverse result if it is computed using growth accounting approach. 

Table-10: OLS for TFPG estimation (Backward Elimination Method). 

    intercept 
D*
T 

ln K ln L T 
ln K 
* ln 
K 

ln L * 
ln L 

T * T 
ln 
K* 
ln L 

ln K * 
T 

ln L * 
T 

Eliminated 
variables 
  

model 

1 

t Stat 0.24 0.10 -0.10 -0.24 -0.39 0.20 0.27 -3.05 0.02 0.93 0.27 

ln K* ln L  P-value 0.81 0.92 0.92 0.81 0.70 0.84 0.79 0.01 0.98 0.36 0.79 

model 
2 

t Stat 0.42 0.11 -0.41 -0.37 -0.99 0.24 0.38 -4.12   1.98 0.61 

D*T  P-value 0.67 0.92 0.69 0.71 0.33 0.81 0.71 0.00   0.06 0.54 

model 
3 

t Stat 0.48   -0.43 -0.43 -1.10 0.25 0.44 -4.20   2.11 0.67 

ln K * ln K  P-value 0.63   0.67 0.67 0.28 0.80 0.67 0.00   0.04 0.51 

model 
4 

t Stat 0.55   -3.61 -0.52 -1.10   0.52 -4.60   3.12 0.64 

ln L  P-value 0.58   0.00 0.61 0.28   0.61 0.00   0.00 0.53 

model 
5 

t Stat 3.13   -3.70   -1.96   0.58 -4.63   3.31 1.36 

ln L * ln L  P-value 0.00   0.00   0.06   0.57 0.00   0.00 0.19 

model 

6 

Coeffici
ents 14.62   -0.62   -0.65     0.00   0.02 0.03 Significantv

ariables:lnK,

T,T*T,lnK*T, 
lnL*T  

t Stat 11.10   -4.25   -4.13     -4.69   3.55 3.19 

P-value 0.00   0.00   0.00     0.00   0.00 0.00 

Source: Authors’ own estimation  

It is also seen from Table-12 that average TFPG during pre-liberalized period, calculated by 

using trans-log production function, is 0.0057whereas it is -0.0381 in the post-liberalization 

period. The overall impression from this result is that on an average there is a negative impact of 

trade liberalization on TFPG which is contrary to traditional trade theory. But Solow 

measurement of TFPG shows that there is significant increase in average TFPG after the 

implementation of trade liberalization. 

Table-11: TFPG (production function & Solow) 

year 
Trans- log 

TFPG G
s
 year 

Trans- log 

TFPG G
s
 

1980-81 0.015633 
 

1999-2000 -0.0284965 0.0319 

1981-82 0.013906 0.2302 2000-01 -0.02303 0.0022 

1982-83 0.011587 0.0949 2001-02 -0.02221 0.3391 

1983-84 0.009168 -0.0541 2002-03 -0.03419 -0.0302 

1984-85 0.011149 0.0594 2003-04 -0.03167 0.0986 
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1985-86 0.004375 0.0862 2004-05 -0.04533 -0.0105 

1986-87 0.007188 0.0001 2005-06 -0.05061 -0.0474 

1987-88 0.004704 0.034 2006-07 -0.04902 -0.085 

1988-89 0.002031 0.1052 2007-08 -0.05342 0.1556 

1989-90 -0.00461 -0.1169 2008-09 -0.04643 0.1784 

1990-91 -0.01241 -0.0187 2009-10 -0.04757 -0.0532 

1991-92 -0.01665 0.181 2010-11 -0.05419 -0.0682 

1992-93 -0.01957 0.0085 2011-12 -0.0527 0.3282 

1993-94 -0.02331 -0.1441 2012-13 -0.05819 -0.1029 

1994-95 -0.0286 -0.0345 2013-14 -0.04608 0.0674 

1995-96 -0.02167 0.2656 2014-15 -0.05269 0.0811 

1996-97 -0.02312 -0.0669 2015-16 -0.05976 -0.0145 

1997-98 -0.02163 0.1643 2016-17 -0.06017 0.0599 

1998-99 -0.02156 0.2068     
 

Source: Authors’ own estimation  
Table-12: Annual Average TFPG (production function & Solow)  

 

Period Production function TFPG Solow TFPG 

1980-81 to 1990-91 0.0057 0.042 

1991-92 to 2016-17 -0.0381 0.0581 

1980-81 to 2016-17 -0.0251 0.0537 

Source: Authors’ own estimation  

The tentative hypothesis of our work is as follows: 

H0: TFPGpre  =TFPGpost 

H1: TFPGpre<TFPGpost 

Our calculated t-value is 0.422660138 against critical t-value for a lower tailed test with df=35 

and α=0.05 is-1.6896.  We accept H0 because 0.422660138> -1.6896. So, alternative hypothesis 

is rejected. We can conclude from it that trade liberalization could not bring about any positive 

impact on TFPG of Indian textile industry. 

Determinants of TFPG 

Now it’s time to identify the determinants which have influenced total factor productivity growth 

in Indian textile industry. In this connection we have considered the measures of economic 

liberalization adopted in India as the most crucial juncture in Indian economy which is suppose 

to affects total factor productivity growth of Indian textile industry. Trade liberalization can be 

incorporated in our model either by explicit measure or by introducing a dummy variable 

indicating a change in economic policies. To demarcate pre-liberalization and post-liberalization 

era dummy variable may be introduced in the equation. Some researchers like Ahluwalia (1991), 

Harrison (1994) Krishna and Mitra (1998) have used this technique earlier. Although the process 

of using dummy variable is not unquestionable as trade liberalization is not a onetime 

phenomenon and this technique cannot be applied when the economic policies are changing over 

time. So it is better to use explicit measure of trade liberalization. 

 

Figure -1: TFPG (pre & post Liberalization era) 



International Journal of Research on Social and Natural Sciences Vol. VII Issue 1 Jun 2022 ISSN (Online) 2455-5916 

15 
 

 
 

Source: Authors’ own estimation. 

We have selected some variables such as export-output ratio (XOR), import-penetration ratio 

(MPR),growth in output(GROT),tariff rate (TRR),real effective exchange rate of Indian rupee 

(REER),terms of trade (TRT) ,Inflation (IFLN),investment in fixed machinery (IVFM),gross 

mark-up (GRMU) and dummy variable(DUM-VAR)by considering a value one for  the period of 

1991-92 onwards and zero for earlier years. 

As the time series econometrics needs all the series to be stationary we have done two types of 

unit root test viz. Augmented Dickey Fuller (ADF) test and Phillips-Perron(PP) test to examine 

the stationarity of variables. Both Augmented Dickey-Fuller Test and Phillips Perron Test show 

that all the variables are stationary at first difference (Table-2 & Table-3).  

Table-13: Determinants of TFPG (Backward Elimination method). 

Variable Definition 

Regression 

 
Model 

1 
Model 

2 
Model 

3 
Model 

4 
Model 

5 
Model 

6 
Model 

7 

XOR 
Export- 
Output 
Ratio 

Co-efficient -0.18416 -0.18102 -0.10565 -0.12483 -0.10193 -0.04352 -0.0457657 

P-value 0.32648 0.302944 0.154471 0.068717 0.1005 0.102502 0.08716635 

MPR 
Import – 

Penetration 
Ratio 

Co-efficient 0.638278 0.631802 0.279798 0.330579 0.210584 …… …… 

P-value 0.433227 0.419242 0.275609 0.175178 0.287239 …… …… 

GROT 
Growth-in 

Output 

Co-efficient -0.02046 -0.02073 -0.0212 -0.02329 -0.02323 -0.022 -0.0242666 

P-value 0.028589 0.01134 0.007701 0.001589 0.001444 0.001934 0.0004642 

TRR Tariff rate 
Co-efficient 5.04E-05 5.31E-05 6.09E-05 …… …… …… …… 

P-value 0.626696 0.564909 0.492508 …… …… …… …… 

REER 

Real-

effective 
exchange 

rate 

Co-efficient -0.00078 -0.00078 -0.00077 -0.00081 -0.00079 -0.00073 -0.0007259 

P-value 0.000106 6.02E-05 3.94E-05 4.77E-06 3.75E-06 2.32E-06 2.1897E-06 

-0.08

-0.06

-0.04

-0.02

0

0.02 TFPG

TFPG
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TRT 
Terms of 

trade 

Co-efficient -0.00106 -0.00105 …… …… …… …… …… 

P-value 0.640836 0.630799 …… …… …… …… …… 

IFLN 
Inflation 

rate 

Co-efficient 0.000206 0.000206 0.000217 0.000272 …… …… …… 

P-value 0.546238 0.532154 0.50119 0.376602 …… …… …… 

IVFM 
Investment 

in fixed 
assets 

Co-efficient -0.00435 -0.00439 -0.00422 -0.00372 -0.00334 -0.00321 …… 

P-value 0.205576 0.178094 0.181624 0.216314 0.256309 0.276938 …… 

GRMU 
Gross-

mark- up 

Co-efficient -0.73753 …… …… …… …… …… …… 

P-value 0.946482 …… …… …… …… …… …… 

FDIN 
FDI- 

Inflow 

Co-efficient -3.8E-07 -3.7E-07 -3.8E-07 -4.3E-07 -4E-07 -3.7E-07 -3.583E-07 

P-value 0.141765 0.058235 0.040673 0.012719 0.01633 0.0224 0.02618605 

DUM- 
VAR 

Dummy 
Variable 

Co-efficient -0.01946 -0.01942 -0.02194 -0.02446 -0.0234 -0.02236 -0.0223356 

P-value 0.037322 0.031355 0.002796 0.00014 0.000139 0.000172 0.0001659 

Intercept 
 

Co-efficient 0.10764 0.105957 0.089856 0.101057 0.098337 0.085157 0.08471625 

P-value 0.043156 0.019211 0.001347 1.23E-05 1.07E-05 3.81E-07 3.3076E-07 

Source: Authors’ own estimation 

We have adopted OLS regression technique to find out the significant determinants of TFPG 

(Table-13). While doing this, we have applied backward elimination method. In this backward 

elimination technique 5 variables, viz. XOR, GROT, REER, FDIN and DUM-VAR are found 

significant as the determinants of total factor productivity growth. 

Although some variables are found insignificant individually, it may happen that collectively 

they have significant impact on TFPG. To check the overall significance of these individually 

insignificant variables we have conducted F test using the following formula: 

Fq,n-k = 
R2g − R2c

1−R2g
 . 

n−k

q
 

Where n = number of observations, k = the number of co-efficient in the general form of 

equation including intercept and q = number of independent linear restrictions, i.e., the number 

of co-efficient assumed to be zero in our model.R2
g is the R2 value for the general case regression 

and R2
c is the R2 value for the final form regression. (n-k) and q are the degree of freedom for 

general case and the final form regression respectively. The estimated values are as follows: 

n = 27, k=12,q= 6,R2
g = 0.966004983, R2

c = 0.958054237 

Hence, F6, 15= 
0.966004983 −  0.958054237 

1−0.966004983 
 * 

15

6
 

       = 
0.008

0.034
 * 2.5 

= 0.23 * 2.5 

       = 0.58 

The table value of F-test for 15 degree of freedom (n-k) at 5% level of significance is 2.79 and at 

1% level of significance it is 4.32. As our calculated value of F-statistic is less than the table value, 

we accept the null hypothesis i.e. all the excluded variables are also jointly insignificant.  
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Our estimated equation can be written as: 

TFPGt = 0.0847163 - 0.0457657 XOR - 0.0242666 GROT - 0.0007259 REER  

              -3.58 E-07 FDIN - 0.0223356 DUM-VAR.  

In the post liberalization period the TFPG of Indian textile industry has been found to be 

increasingly negative. The econometric exercise of our study reveals that the sign of co-efficient 

of all the variables significantly affecting TFPG are negative, implying inverse relations of all 

these variables with TFPG separately. Among the significant variables we have observed an 

increasing trend in XOR, REER, FDIN, DUM-VAR and a declining trend in GROT. The 

increasing trend in XOR signifies that export has grown at a faster rate than output in Indian 

textile industry. 

Figure -2.a: XOR                                                      Figure -2.b: REER 

 

Figure -2.c: FDIN                                                      Figure -2.d: GROT 

 

Source: Authors’ own estimation. 

Increasing REER indicates a gradual depreciation of Indian currency with respect to U.S. dollar. 

The considerable rise in XOR, REER and FDIN could not put any positive impetus on the 

growth of output in this industry. Consequently, the TFPG of Indian textile industry has 

experienced a declining trend in the post liberalization period. In other words, trade liberalization 

policy was unable to make any positive impact on TFPG in Indian textile industry. It may be due 

to the lack of indigenous technological advancement. Indian labours may be somehow 

mismatched with foreign technology and they may be reluctant to use new imported technology. 

Domestic technocrats may be unable to use foreign technology.  

0

0.05
0.1

0.15

0.2
0.25

0.3
0.35

19
90

-9
1

19
92

-9
3

19
94

-9
5

19
96

-9
7

19
98

-9
9

20
00

-0
1

20
02

-0
3

20
04

-0
5

20
06

-0
7

20
08

-0
9

20
10

-1
1

20
12

-1
3

20
14

-1
5

20
16

-1
7

XOR XOR

0.000

50.000

100.000

150.000
REER REER

0.00

10000.00

20000.00

30000.00

40000.00
FDIN FDIN

-0.2

0

0.2

0.4

0.6

19
9

0
-9

1

19
9

2
-9

3

19
94

-9
5

19
9

6
-9

7

19
9

8
-9

9

20
00

-0
1

20
0

2
-0

3

20
0

4
-0

5

20
06

-0
7

20
0

8
-0

9

20
1

0
-1

1

20
12

-1
3

20
1

4
-1

5

20
1

6
-1

7

GROT GROT



International Journal of Research on Social and Natural Sciences Vol. VII Issue 1 Jun 2022 ISSN (Online) 2455-5916 

18 
 

SUMMARY AND CONCLUSIONS 

The objective of our study is to estimate total factor productivity growth in Indian textile 

industry and also to find out the determinants of total factor productivity growth. 

Firstly, both augmented Dickey Fuller (ADF) Test and Phillips Perron Test show that all the 

variables are stationary at first difference. Co-integration Test confirms the existence of long run 

meaningful relation among all the pairs of variables with lnY as depended variable. 

Secondly, Pre-liberalization annual average TFPG calculated by using trans-log production 

function is 0.0057 whereas it is -0.0381 in the post- liberalization period. From the results it is 

concluded that on an average there is a negative impact of trade liberalization on TFPG though 

Solow measurement of TFPG shows a significant increase in average TFPG in the post-

liberalization period. 

Finally, five variables, viz. XOR, GROT, REER, FDIN and DUM-VAR are found to be 

significant as the determinants of total factor productivity growth. 

Our study reveals that post- liberalization performance of Indian Textile industry has been more 

vulnerable than the pre liberalization era and some trade related factors viz. export-output ratio, 

growth in output, real effective exchange rate, foreign direct investment and trade liberalization 

are found to be important determinants of total factor productivity growth. They are inversely 

related with TFPG and this may be due to reluctance of Indian labourer to use imported foreign 

technology which may not be compatible with Indian industries. Work culture of our country 

may not be congenial for execution of trade liberalization. 
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