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abstract The unorganized Textile and Garments (T&G) units in India have been facing increasingly intense competition following the 
withdrawal of major protective measures favouring the decentralized production units in 2000 Textile Policy along with encouragement of 
large-small linkages through subcontracting agreements at both pre- and post-production stages. A cluster analysis conducted for the average 
labour and capital productivities of different groups indicated the relative dominance of structural factors such as size - rather than the 
product-group-based classification of firms – in explaining the inter-group variation in productivity. A modified Heckman selection model was 
applied to analyze the determinants of marketing agreement and the differential impact of different firm characteristics on enterprises with and 
without marketing agreement. The results demonstrated that instead of relying solely on market-driven forces of productivity-enhancement, it is 
better to pay heed to the structural location of the enterprises indicated by the availability of institutional support, presence of female-headed 
enterprise and so on. 
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1. Introduction

The unorganized1 Textile and Garments (T&G) sector 
has experienced a few important changes in recent years. 
On the one hand the Textile Policy 2000 de-reserved the 
growing garments segment. Production of garments for 
the domestic market was earlier earmarked only for small-
scale decentralized units. On the other hand, the period of 
economic reforms has also seen increased emphasis on 
market-driven forces like subcontracting agreement with 
large firms for improvement in performance of the small 
unorganized enterprises (Teewari, 1999, 2000). This created 
a pro-competitive environment offering new risks as well as 

1  Manufacturing firms not registered under the section 2m(i) 
and 2m(ii) of the 1948 Factories Act are officially considered 
the Unorganized Manufacturing units.

opportunities2 for the small units. In this context the present 
paper seeks to examine how these changes have affected 
the performance on productivity of different segments of 
unorganized Textile and Garments enterprises during the 
first decade of this century.

Adaptation by different groups of firms to pro-competitive 
environment by coping up with increased risks or through 
utilizing fresh opportunities varies according to the enterprise 
characteristics and the nature of markets they cater to. So, 

2  For example, the reforms withdrew many protective mea-
sures that exposed the smaller units to new risks related with 
marketing. The same period also saw greater opportuni-
ties for expansion in newer areas as producing for certain 
market-segments such as ready-made garments, embroidery 
and knitted products has become profitable than before (Roy 
1998 (b); Liebl & Roy 2001).

Article can be accessed online at http://www.publishingindia.com



10  Journal of Rural and Industrial Development Volume 2 Issue 2 October 2014

we make an attempt to classify different segments of fi rms 
in similar as well as distinct groups in terms of productivity-
performance. In doing this we expect to identify dimensions 
along which the performances seem to be similar and fi nd 
out in what respect the productivity-behaviour varies. 

Once this is done, the question remains: how groups with 
similarity or difference in identifi ed dimensions cope up 
with the challenge of enhancing their productivity in the 
new context. Given the evidence of limited role played 
by government policy in the post-reforms years (Roy, 
1996, 1998(a), 1998(b); Government of India, 2006, 2007; 
NCEUS, 2007 Galab et al, 2009; Kathuria & Mamta, 2012) 
we can expect greater reliance of small unorganized T&G 
fi rms on market-driven arrangements such as subcontracting 
for improvement of productivity. In the next stage we 
examine the impact of subcontracting on unorganized T&G 
fi rms’ productivity. 

Thus, in the third part of our analysis our objective is to 
examine the impact of prior marketing agreement3 (MA) on 
different segments of T&G fi rms. These agreements refer to 
linkages between large and small units in the industry at both 
pre- and post-production stages. Thus, such contracts cover 
input, technical and credit-related assistance from large 
fi rms in production as well as marketing of the small units’ 
produce.

The segments considered here are OAMEs, NDMEs and 
DMEs4 (i.e., fi rms grouped by enterprise-type-a proxy of 
size). The other classifi cation is based on product groups 
(and the markets catered by them) and the segments are: 
garments, power-driven textile units (PDUs) and hand-made 
textile units (HMUs). The latter two-groups are distinguished 
by the criterion of power consumption (expenditure on 
power as a percentage of total output by each production 
unit). Following NCAER (2009) we treated units spending 
up to one percent as HMUs and those spending above this 
as PDUs.

The organization of the paper is as follows: Section 2 enlists 
the specifi c research questions. The following section on 
‘Data and Methodology’ contains two broad subsections: 
One describes the database used for this analysis and the 
computation of variables evaluated. The other includes three 
parts – each discussing the methods used for three different 
research questions. In section 4 we discuss the fi ndings which 
are arranged in three subsections – one on the descriptive 

3  The term ‘marketing agreement’ used in the NSS 67th round 
survey on Unincorporated Non-agricultural Enterprises is 
equivalent to contract-work/subcontracting - a concept used 
by the previous two rounds on Unorganized Manufacturing 
Enterprises. 

4  Own Account Manufacturing Enterprises, Non-Directory 
Manufacturing Establishments and Directory Manufacturing 
Establishments respectively;

statistics related to average productivity of unorganized 
T&G fi rms from different segments followed by a cluster 
analysis while the regression results on the analysis of MA 
are reported at the end. Final section (Section 5) concludes 
the paper.

2. R����rc� Qu��tion� 

 1. Exposed to an increasingly competitive environment, 
what have been the varying responses of different 
segments of the unorganized T&G industry in India – 
refl ected in its performance relating to productivity? 

 2. The second exercise tries to identify homogenous and 
distinct groups of fi rms in terms of their respective 
levels of productivity and the aspect (viz. the structural 
characteristics of fi rms or the classifi cation based on 
product groups) that dominates in explaining the 
variation in inter-group performances. 

 3. How the fi rm manages the risk of operating in a 
pro-competitive environment partly determines its 
adaptability. Risk-managing ability is likely to be 
derived from characteristics of individual fi rm and 
various market and non-market arrangements it 
enters in at the production as well as post-production 
stages. In the third part of the analysis we examine 
the determinants of marketing agreement – one such 
important market-driven arrangement – and its impact 
on fi rm productivity.

3. D�t� �nd M�t�odo�o��

Database and Variables: We have used NSS annual cross-
section data on unorganized manufacturing sector at the unit-
level for two years 2000-01 and 2010-11 (2001 and 2011 
respectively from now). All fi rms with codes 17 (textile) and 
18 (garments) according to the NIC 2-digit classifi cation 
were chosen for the year 2001 and the corresponding codes 
in 2011 are 13 (textile) & 14 (garments) respectively.

To enable over time comparison of average productivities 
(i) the datasets in the two years were made compatible by 
considering only proprietorship and partnership fi rms and 
by making other suitable adjustments5; and (ii) the relevant 
series on output and asset were converted at 2004-05 prices 
by using relevant WPI series for manufacturing products.

In the fi rst exercise, L : Worker-days = (average number of 
FTE6 workers employed daily)* 30 * (number of months 

5  For example, ‘Establishments’ surveyed in the NSS 67th

round were classifi ed in NDMEs and DMEs following the 
employment criterion used in the NSS 2001 data;

6 Two part-time workers were treated as one full-time 
equivalent (FTE) worker (following NCEUS 2007).
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operated); accordingly fi rm-specifi c APL is measured as the 
log value of annual GVA7 per worker-days; in the last two 
exercises, L = Worker-hour = (worker-days*average hours 
worked daily)/8 and APL = log GVA per worker hour8; APK
is measured by log value of annual GVA per unit of capital9
(K);

The T & G fi rms in our sample were divided into two groups 
– those with no prior marketing with other fi rms (called 
NMA fi rms here) and the other group having some prior 
marketing agreement with other fi rms (termed MA fi rms 
here). The fi rms in MA supply either the entire amount of 
their produce or a part of it to the other party in the agreement. 
To get clear results on impact of marketing agreement on 
fi rm productivity we considered fi rms operating only within 
marketing agreement mode and selling entire amount of the 
produce to the contractor.

After making similar adjustments10 for both the years, we 
fi nally worked on a sample containing 48086 and 39122 
fi rms (estimated 4762,230 & 6804,357 units) respectively 
for 2001 and 2011.

Exploratory Analysis on Producti vity

In this part of the analysis, we make use of the summary 
statistics for the average labour and capital productivity of 
sample T&G enterprises evaluated at 2004-05 prices. 

Cluster Analysis

Average linkage method of Hierarchical agglomerative 
clustering was followed to identify groups such that 
observations within each group are similar to each other 
and the groups are dissimilar among them. The average 

7  This gives a better idea of the income of the enterprise as 
well as of the surplus available for expansion (Basole et al 
2014) in excess of the costs incurred on intermediate inputs.

8  This measure of labour productivity can provide us more 
accurate information on productivity than Log GVA per 
workdays as length of workdays typically varies across 
unorganized fi rms. The latter measure using work-days 
was used in the over-time comparison of productivity as 
information on length of workdays was not available in 2001 
data.

9  K = the market value of (owned fi xed assets + hired fi xed assets), 
as recorded on the closing date of the reference year. The patterns 
of change between 2001 & 2011 remain the same as is indicated 
here when we used other measures of capital e.g. annualized 
present value of the fi xed assets by perpetual inventory method 
– assuming a 10 per cent annual rate of interest and a lifetime of 
15 years for the assets concerned;

10  Firms with non-positive reported values of output or inputs 
were excluded.

linkage method treats the distance between two clusters as 
the average distance of pairs of items when one item of each 
pair is from two different clusters (Dutta, 2013).

If we have N number of observations to work with the 
agglomerative hierarchical clustering begins with N clusters 
– each with one member observation. An NxN symmetric 
distance matrix, D = {dik} is formed where dik is the average 
distance between ith and kth items, i≠k. if U and V are two 
most similar clusters in this initial distance matrix, U & V 
are merged into a new cluster UV and an updated distance 
matrix is created incorporating the changed profi le of cluster. 
The average distance between the newly formed cluster 
(UV) and any other cluster W can be calculated as 

d

d

N NUV W

ik
ki

UV W
( )

( )
=

ÂÂ

The variables used for clustering are the mean values of log 
GVA (LN_VA) and log GVA per worker hour (LN_GVA_
HR) for three enterprise-types (OAME, NDME & DME) 
and each type of enterprise for three industry sub-groups 
(Garments, PDUs & HMUs) i.e., total nine mean values for 
each variable. The nine groups are shown in table A1 in the 
Appendix. We carried out the cluster analysis considering 
these variables since the descriptive analysis indicated 
presence of a systematic inter-group variation with respect 
to these measures11.

We get a proximity matrix showing the squared Euclidian 
distance between the scores of the nine groups. This matrix 
measures dissimilarities (distances) between two groups in a 
cluster. The results are visually represented in Dendogram 1. 

Modifi ed Heckman Selecti on Model

One of the main objectives of this paper is to identify the 
impact of selection into a treatment such as choosing to 
have a prior marketing agreement on the outcome i.e., 
productivity of T&G fi rms. For this purpose we cannot 
however straightaway compare the productivities of the 
MA and NMA fi rms given in the data set due to potential 
non-randomness in the sample on MA and NMA fi rms. The 
non-random nature of the sample data derives from the fact 
that the T&G fi rms in the sample are not randomly assigned 
to enter in a marketing agreement. Actual incidence of MA 
depends on its demand as well as the availability of such 
opportunities. Decision to enter in a marketing agreement 
depends on fi rm-specifi c characteristics which also infl uence 
individual fi rm’s performance on productivity. If fi rms are 
not randomly selected into MA with respect to such fi rm-

11  Average capital productivity on the other hand fell uniformly 
for all groups and enterprise-types although the rate of 
decline varied across these classifi cations.
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level characteristics this will lead to biased and inconsistent 
estimates on the effect of marketing agreement on fi rm 
productivity. But randomness of the sample cannot be 
restored unless the process of selection into MA is modeled 
and the selection effects are explicitly accounted for. This 
necessitates the application of the method of Heckman 
correction for the sample selectivity.

We applied a modifi ed Heckman sample-selection procedure 
since one of our objectives was to re-apply a part of the 
research exercise carried out for the Indian unorganized 
manufacturing sector as a whole for the year 2005-06 in 
Basole et al (2014) in the context of Indian T&G sector in 
2011. It is important to note here that unlike in the classic 
wage-offer equation in the Heckman model, production and 
productivity-related information are available for all fi rms 
in the sample here irrespective of their status regarding 
marketing agreement. The modifi ed model is specifi ed below.

Model Specifi cati on

Let si be a dummy variable such that for fi rms entering MA, 
si  takes the value 1 and it is zero for the NMA fi rms.

If si
* is the unobserved latent variable here – representing the 

decision to enter MA and

si
* = wig + vi

i.e., it is determined by observed covariates and unobserved 
stochastic error term vi, wi is the (k ¥ 1) vector of covariates 
and γ is a (1 ¥ k) vector of parameters. Thus, 

si = 1[wi g + vi > 0]

si = 1(.) being the index function. So si will be observed only 
if si

* > 0. Notably the error term vi is assumed to have a 
standard normal distribution and to be independent of 
wi.

Therefore, the selection equation can be written as

si = 
1 0

0 0

1

1

if s

if s

*

*

>

£

Ï
Ì
Ô

ÓÔ
 (1)

Let yi denote the outcome variable i.e., log GVA per 
worker-hour. The two corresponding observation equations 
respectively for NMA and MA fi rms are:

y0i = xib0 + u0 (2)
y1i = xib1 + u1i (3)
where, (vi , u0i) and (vi , u1i) are jointly normally distributed 
and the error terms have zero mean and non-zero co-variance 
terms. 

Using the inverse Mills ratio l-evaluated at (wi g) as an 

additional regressor (equivalent to an omitted variable12) in 
the following equation:

E(y|wi, si = 1) = xji bj + rj sj l (wi g) (4)
We estimate bj ( j = 0 for NMA fi rms and j = 1 for MA fi rms) 
the two-step Heckman sample selection regression. Here 
s2 and r respectively denote the non-unitary variance of 
the error term vi in the selection equation and covariance 
parameter (between vi and uij, ( j = 0,1) .

List of independent variables included in this analysis:

We have incorporated in the vector of covariates13 

(a) independent dummies: (i) location of the fi rm in urban 
areas (denoted by ‘URBAN’) [+], (ii) whether an enterprise 
is female-headed or not (‘FHE’) [-], (iii) whether it is located 
inside household (‘HOUSE’) [-], (iv) whether its owner or 
major owner-partner is from relatively less disadvantaged 
social groups such as from non-ST/SC/OBC etc. (we call 
them ‘general’ here as against the ST/SC/OBC groups 
constitutionally scheduled as ‘reserved’ category referring 
to the relatively socially disadvantaged groups) (‘SOC_
GR’) [+]; (v) if the owner or major partner engages in other 
economic activities (‘OEA’)14 [+], (v) proximity of the 
enterprise to institutional support system (‘SUPPORT’ = 1 if 
the unit was registered or had received any loan in last three 
years or had availed of institutional loan, and = 0 otherwise) 
[+]; (vi) whether the concerned fi rm hires labour or not (‘N_
OAME’)- a proxy for size [+]; and 

(b) Variables such as age of the fi rm (‘AGE’ equaling to the 
difference between the reference year – taken as 2011 and 
the year of initial operation) [+], and log value of total assets 
(‘LN_K’) [+]; 

Identi fi cati on

Vector of covariates used in the observation equations 
should strictly be a subset of the vector of covariates used 
for selection equation. Otherwise it becomes very diffi cult to 
distinguish between two observationally equivalent equations 
or more specifi cally between sample selection and mis-
specifi ed functional form (Wooldridge, 2009). Eliminating 
the possibility of multicollinearity between the two regressor 
terms in equation 4 of the last subsection depends on (i) 

12  The set of other organizational characteristics of the MA 
fi rm is often a set of omitted variables. If these character-
istics do indeed affect the likelihood of recording better 
productivity, they will induce correlation among the error 
terms leading to biased estimates.

13  Sign in parentheses indicate direction of causal infl uence;
14  We could consider these variables depicting owners’ or 

major owner-partners’ characteristics for regression as 
our sample consists of only proprietorship and partnership 
fi rms.
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There was a statistically signifi cant fall in the value of 
productivity for DMEs among the handmade textile units. 
The rate of improvement found for the DMEs among the 
PDUs was comparatively low. The observed decline in APL
for the DMEs in the garments sector was not statistically 
signifi cant.

Statistically signifi cant fall in average productivity of capital 
was observed in all types of enterprises (OAMEs, NDMEs 
and DMEs) in all three sub-groups referred here and in the 
T&G sector as a whole.

Thus, we fi nd generally an improvement in average labour 
productivity-except for a few segments of unorganized 
T&G fi rms in 2011 relative to the values obtained for 2001. 
What is striking, however, is the faster rise in productivity 
of OAMEs than that experienced by non-OAMEs. This is 
contrary to the expectation that the larger units within the 
unorganized sector are better able to cope up with increased 
market-related risks and to improve their performance by 
taking advantage of new market-opportunities. 

Results of Cluster Analyses

Dendogram 1
Hierarchical Cluster Analysis Using GVA and Average 
productivity of labour
Dendrogram using Average Linkage (Between Groups)

Dendogram 1 shows that we have three distinct clusters of 
OAMEs, DMEs and NDMEs (in the descending order of 
compactness) irrespective of the product markets they cater to. 

& 2011) within the unorganized establishments using a dif-
ferently computed series of Value Added (the difference be-
tween ‘total receipts’& cost of raw-materials and energy)
as the relevant output-as used by Sen & Majumder (2014). 
Consistent with the fi ndings of that study, we fi nd a slow 
growth and an absolute decline in mean labour productivity 
for NDMEs and DMEs respectively for all three T&G sub-
groups considered here. Mean capital productivity gener-
ally showed an all-round tendency of decline.

non-linearity of inverse-Mills ratio and more importantly 
on (ii) exclusion restrictions. Exclusion restrictions ensure 
that there is at least one variable considered that infl uences 
MA decision but not the productivity outcome. Exclusion 
restrictions used here are in terms of the variable – ‘HOUSE’ 
(used in all the alternative regression models reported in 
this work) and in terms of owner’s social group, SOC_
GR (incorporated in selection equations of two models). 
Location within home and associated restricted mobility may 
affect such fi rms’ productivity – through strong association 
with two features: female ownership and size. Similarly, the 
less-disadvantaged social group (those other than ST/SC/
OBC) may enjoy relative structural advantage in terms of 
better connectivity to market and greater ability to negotiate 
with formal institutions - often required for independent 
operations in the market - than the so-called ‘reserved’ 
category. Thus potential average labour productivity is likely 
to differ between these two groups. One might argue that 
owners from the reserved social groups may be relatively 
isolated and less likely to be registered under any act or 
authority and are likely to be systematically distant from the 
institutional support structure. Thus FHE, N_OAME and 
SUPPORT were included in relevant regression models to 
eliminate any differential impact of these two covariates. 

4. M�in Findin��

Comparati ve Analysis of Change in Average 
Producti vity

Average labour productivity is measured by logarithmic 
value of annual gross value added (GVA)–evaluated at 
2004-05 prices-per worker-day in the respective years. 
Average capital productivity was similarly expressed as the 
logarithmic value of the same annual GVA at 2004-05 prices 
per unit of capital in respective years. Table 1 demonstrates 
the pattern of change during the study period.

All the production units taken together in three constituent 
sub-groups – Garments, power-driven textile and hand-
made textile segments in the unorganized T & G sector 
recorded positive and statistically signifi cant growth in 
APL. For each time point, APL was the highest in the 
DMEs followed by those observed in the NDMEs and the 
OAMEs in each of the sub-groups. The only exception 
was the power-driven textile segment where labour 
productivity in the year 2011 was the highest in the 
NDMEs, followed by those recorded in the DMEs and 
the OAMEs. 
NDMEs in the garments and power-driven subsectors also 
showed growth in APL, but not to the extent of the growth 
exhibited by the OAMEs in the respective sub-groups15. 

15  We repeated this productivity comparison (between 2001 
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2Omanbotantim is one of the Community-based organisations in the Kenyase community
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Thus, notwithstanding the variation in the degree of 
compactness and distinctness of the clusters formed and 
represented by the Dendogram, a clear pattern emerges: the 
OAMEs in all the three product-groups are similar among 
them in terms of GVA & productivity. Similarly, each of 
the groups NDMEs and DMEs also forms distinct clusters 
–demonstrating similarity between the same enterprise-
types across product-classes & dissimilarity with other 
enterprise-types.

Thus the results from the exploratory analysis in the last 
two subsections show that the OAMEs and non-OAMEs in 
the T&G sector or in each of its different segments behaved 
differently - as distinct groups - with respect to the member 
fi rms’ performance in terms of average productivity. 
If difference in terms of size and other organizational 
characteristics account for variation in responses to emerging 
market-related risks and opportunities it becomes necessary 
to examine impact of specifi c arrangements such as 
marketing agreement - representing such risks/opportunities 
on individual fi rm’s performance.

Analysis of Marketi ng Agreement and 
Producti vity

In this sub-section we make an attempt to understand how 
selected unit-level structural characteristics affect fi rms’ 
marketing agreement (MA also) decision and to compare the 
labour productivity between the marketing agreement (MA) 
and non-marketing-agreement (NMA) fi rms classifi ed by 
these enterprise-features. 

Regression Results

Tables 2 through 4 report the results of fi ve alternative 
Heckman selections models (the detail of covariates used in 
each regression model is given in Table A2 of the Appendix) 
for the full sample of fi rms. It is crucial to note that the Mills 
ratio in almost all the regression models is signifi cant. This 
confi rms the presence of signifi cant selection bias in our 
sample and justifi es the application of Heckman model in 
this context. 

The fi rst column in every model gives the PROBIT results 
which capture the selection effect of certain structural 
characteristics at the fi rm-level. The second and third columns 
of each regression model (with names ‘NMA’ and ‘MA’) 
in all the three tables show the coeffi cients of concerned 
covariates (a subset of covariates used in respective fi rst 
columns i.e., used in respective selection equations). They 
measure the differential selection-corrected effects of the 
chosen determinants on productivity performance of the 
NMA and MA fi rms respectively. We discuss below how 
the selected characteristics infl uence the probability of 

marketing agreement and average labour productivity.

We found positive coeffi cients for the variables ‘HOUSE’ 
and ‘N_OAME’ – each one statistically signifi cant16 in the 
selection equation of all the regression models in Tables 2, 
3 & 4. Thus, being located in a household or being a non-
OAME (i.e., use of hired worker) improves the probability 
of entering marketing agreement. On the other side, log 
value of asset, being female-headed and operating in urban 
areas lower the probability of MA (indicated by statistically 
signifi cant negative coeffi cients in all the regression models). 
While the observed signs for coeffi cients of ‘HOUSE’ and 
‘LN_K’ corroborate the fi ndings from Basole et al study (op 
cit.) on unorganized manufacturing sector as a whole, greater 
probability of non-OAMEs (rather than OAMEs) and non-
FHEs (rather than FHEs) being in a marketing agreement 
seems to be a phenomenon specifi c to T&G sector.

All the regression models in Tables 2 and 3 show that operating 
in urban areas (than in rural areas) has a positive impact on 
productivity of NMA fi rms in the garments segment but has a 
negative impact on productivity of the NMA units in power-
driven textile segment (at less than  5% level of signifi cance). 
We did not fi nd any statistically signifi cant effect of the fi rm’s 
urban location on productivity of MA fi rms in either of these 
two segments. On the other hand, urban location seems to 
decrease MA fi rms’ productivity in the hand-made textile 
segment while its effect on the NMA units’ productivity was 
generally statistically insignifi cant there (Table 4).

Like in Basole et al (op cit.), we found a higher asset elasticity 
of labour productivity (the coeffi cient of ‘LN_K’) for fi rms 
having marketing agreement than for enterprises without 
marketing agreement in garments and power-driven textile 
segments despite the latter group in both product-groups 
being relatively asset-poor. But the hand-made textile units 
show opposite trend. Given the relatively high average asset 
use by HMUs than by the fi rms in the other two segments, 
it is surprising to note that marketing agreement does not 
yield any positive impact on the productivity of HMUs with 
marketing agreement.

Following the same study we identifi ed in our analysis 
‘marketing agreement penalty’ or ‘marketing agreement 
premium’ (depending respectively on if the coeffi cient 
values for MA was high or low relative to the coeffi cient 
values for NMA fi rms). Consistent with their observation 
we noted a ‘marketing agreement penalty’ for FHEs in 
the garments as well as hand-made textile sections and a 
‘marketing agreement premium’ for PDUs. 

16  By ‘statistically signifi cant’ results here we will refer to 
parameter estimates which are signifi cant at less than 1%. 
Otherwise the levels of signifi cance will be mentioned.
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In other words, FHEs in garments and hand-made textile 
subsectors could improve their productivity had they not 
entered a marketing agreement while female-headed PDUs 
could reduce their productivity-related disadvantage relative 
to the non-FHEs when the former had prior marketing 
agreement.

Engaging in other economic activities (OEA) and age 
of the fi rm seem to decrease the probability of marketing 
agreement in the garments segment (as indicated by the 
negative coeffi cients observed in regressions 3 & 4 in 
Table 2). These two factors did not have statistically 
signifi cant infl uence on MA decision in the two textile sub-
groups (regressions 3 & 4 in Tables 3 and 4) but affected 
the performance on productivity. Both these factors lower 
productivity of NMA fi rms in garments and power-driven 
sections. While age decreases productivity in NMA fi rms in 
hand-made segment, pursuing other economic activity raises 
NMA units’ productivities there.

Relatively weak social groups (ST/SC/OBC etc) displayed 
lower probability of having MA for PDUs and in the 
garments sector while exactly the opposite was true for the 
HMUs (refl ected in regressions 2, 3, 4 & 5 in Tables 2, 3 & 
4). 

Institutional support improves the probability of marketing 
agreement among all garments units but has no signifi cant 
role in increasing productivity of fi rms actually with 
marketing agreement. Interestingly, this factor has a 
productivity-enhancing role for units not in marketing 
agreement. On the other hand, proximity to such support 
has no signifi cant effect on hand-made textile units’ MA 
decision. But it displays a productivity-improving role for 
units actually having MA. This fact points at the possible 
complementarity between market-driven opportunities like 
marketing agreement and institutional support for fi rms in 
the hand-made segment which availed of such opportunities. 
Index of institutional support – an important variable in 
reducing the probability of MA among the PDUs – recorded 
no statistically signifi cant impact on productivity17 (Table 
3).

Finally, use of hired labour has a statistically signifi cant and 
positive impact on productivity of garments fi rms without 
marketing agreement but not on the MA fi rms’ productivity. 
But, non-OAMEs recorded higher productivity in the textile 
sub-group – both in and outside marketing agreement relation. 
Enterprise-type infl uences productivity performance in 

17  Only one model - Regression 4 - shows a positive impact 
only for the power-driven fi rms with marketing agreement. 
This model controls for variation in all structural character-
istics selected for regression. This observation may support 
the argument on the complementarity between market-op-
portunities and institutional support (actual & potential) in 
this section also.

the textile sub-sector but not in the garments section. We 
observed the presence of a ‘marketing agreement penalty’ 
and a ‘marketing agreement premium’ respectively among 
non-OAMEs in the power-driven and hand-made textile 
segments (Tables 3 & 4). This can possibly be explained 
by difference in the targeted markets of PDUs and HMUs. 
Power-driven units supply a large share of mass-produced 
articles for ordinary consumption in relatively local 
markets while hand-made textile units have been typically 
specializing in producing for high-end customers in distant 
markets (Roy, 1996; Niranjana et al, 2001). It may be that 
without a regular and assured access to such markets – made 
possible by arrangements such as MA18 - the bigger HMUs 
would have recorded even lower productivity.

5. Conc�u�ion

Withdrawal of major protective measures favouring the small-
scale Textile and Garments fi rms by the Textile Policy 2000 
and general policy-emphasis on market-driven opportunities 
such as subcontracting for improving productivity of 
such units created a pro-competitive environment facing 
the unorganized T&G enterprises. Varied productivity-
performances of fi rms with diverse structural characteristics 
and facing distinct product-markets are expected to refl ect 
differential responses to these new opportunities as well as 
threats that liberalized and deregulated T&G market posed. 
In this context we sought to systematically explore the over-
time change in labour and capital productivity for various 
sections of T&G producers classifi ed by structural feature 
such as size and also by product-groups. Contrary to our 
expectation that bigger unorganized fi rms would adjust 
better in the new context, we observed that, the smaller 
fi rms exhibited greater adaptability by recording larger 
improvements in the values of labour productivity between 
2001 and 2011. More specifi cally, the OAMEs exhibited 
maximum improvement. Capital productivity however fell 
uniformly in each group. 

The cluster analysis with group averages of labour 
productivity indicated that the OAMES in 2011 form a 
distinct group from the non-OAMEs of the same year 
with respect to productivity performances. In other words, 
structural characteristics of fi rms (rather than their product 
group-wise classifi cation) infl uenced their adaptability in the 
changed context.

This led us to the question: how did different groups of 
unorganized Textile and Garments fi rms adapt to market-
driven opportunities like marketing agreement (MA) relation 
with relatively large T & G units? The sample fi rms were 

18  The other important channel used is the set of fairs/exhibi-
tions and haats sponsored and organized by government. 
But this is reportedly inadequate.
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classifi ed on the basis of selected organizational features. A 
modifi ed Heckman selection model helped us identifying (i) 
the characteristics of fi rms – more likely to be in marketing 
agreement; and (ii) differential impact of such selected 
features on productivity of fi rms without and with marketing 
agreement (respectively the NMA & MA fi rms) separately. 

The regression results demonstrated that the adaptability of 
unorganized textile and garments fi rms (in any of the sub-
groups considered here) to the pro-competitive environment 
depends on how each group is structurally situated with 
respect to factors such as the fi rm’s location, use of hired 
labour, access to institutional support, gender of the owner 
etc.

Thus, the present analysis highlights the need to 
supplement the market-driven opportunities with a concrete 
understanding of the specifi c ways in which the structural 
constraints interact with the opportunities to affect the 
adaptability of different segments of the same sector. Only 
then effective measures of intervention can be designed to 
enable the unorganized Textile and Garments fi rms to reap 
the benefi ts of a pro-competitive environment. 
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A���ndi�

table a1. groups in t&g industry used for cluster analysis

Name of the group Description
1 OAMEs in the Garments segment
2 NDMEs in the Garments segment
3 DMEs in the Garments segment
4 OAMEs in the Power-driven Textiles segment
5 NDMEs in the Power-driven Textiles segment
6 DMEs in the Power-driven Textiles segment
7 OAMEs in the Hand-made Textiles segment
8 NDMEs in the Hand-made Textiles segment
9 DMEs in the Hand-made Textiles segment

Source: Authors’ classifi cation for this work

table a2. detail of the variables used in the Reported Regression Models of
Heckman Two-step Estimation Procedure

Regression 
Models

Dependent 
Variable

Explanatory Variables
Exclusion
restriction

Model 1

LN_GVA_HR

URBAN, FHE, HOUSE,LN_K, N_OAME HOUSE

Model 2 URBAN, AGE, FHE, SOC_GR, HOUSE, LN_K, N_OAME
HOUSE

&
SOC_GR

Model 3 URBAN, AGE, FHE, SOC_GR, OEA, HOUSE, LN_K, N_OAME
HOUSE

&
SOC_GR

Model 4 URBAN, AGE, FHE, SOC_GR, OEA, HOUSE, LN_K, SUPPORT, N_
OAME

HOUSE
&

SOC_GR

Model 5 URBAN, FHE, SOC_GR, HOUSE, LN_K, SUPPORT, N_OAME
HOUSE

&
SOC_GR


