




































































































































































































93

An Estimation of Economies of Scale in Consumption
- Using 63rd round of Indian NSS data

Siddhartha Kundu1

Abstract

For welfare comparison of households, the monthly per capita Consumer Expenditure (MPCE) is used 
as one of the indicators of living standards used in official statistics. But clearly, of two households 
with the same MPCE, the larger household typically enjoys a higher standard of living. Many items 
of consumption are of the type whose consumption need does not increase in proportion to number 
of members either because they can be shared, or because economies of scale arising in some other 
way. This happens for both food and non-food items. Moreover, these economies of scale differ from 
one item group to another. This paper attempts, following Engel Curve methodology, to determine 
whether item-specific economies of scale exist in India and, if so, their degree.  The study is conducted 
for three specific groups of commodities, viz., food, fuel and durable goods separately for rural and 
urban India. It is observed that the extent of economies of scale for food is about 7% in rural and 36% 
in urban India. 

Key words:  Economies of scale, Household Consumer Expenditure Survey.

1Siddhartha Kundu is Director in Survey Design and Research Division of NSSO. The author is ben-
efitted from discussing with Prof. Dipankor Coondoo. Author is also encouraged from discussing with 
Ajay K. Verma, Prabir Chaudhury and O.P. Ghosh. However, the author is solely responsible for any 
mistake if remains and/or controversy. The views expressed in this paper are of the author and not 
necessarily of the organisation he belongs to. 
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Introduction
	 Do two people need twice as much as one? The answer is ‘no’, it will be less than twice, 
due to the existence of economies of scale. The measurement of economies of scale in household 
consumption is an important prerequisite for welfare comparison of households based on household 
survey data. There are two types of items whose consumption or expenditure is collected through 
Household Consumer Expenditure Survey. The durable goods are one type of public goods within 
the household where expenditure does not increase with increase in household size.  For example, 
consider the item Television, The need for TV, normally, do not increase with the increase in household 
members as the consumption is shared between the members of the household. Many items of durable 
goods have this property of sharing and ‘exclusion principle’ cannot be applied for these goods and 
thus these items can be considered as ‘public goods’.  There is another type of items, for example 
food items, where consumption is likely to be increased with the increase in household members. But 
this increased consumption or expenditure is not in proportion to increase in household members, 
rather little less. The economies of scale may arise due to under utilisation of resources.  In short, as 
household size increases the need or consumption demand for each good within the household do not 
increase proportionately with the number of people, but less rapidly. In order to compare the standard 
of living of one single-member household with a two-member household, we look at the MPCE of 
these households, and if the MPCE is same for both these households, we conclude that these two 
households are at same standard of living. This means that if the single-member household makes a 
total consumer expenditure of Rs. X, then in order to be on the same welfare level, the two-member 
household has to spend an amount of Rs. 2X. However, due to existence of economies of scale, the 
latter household need not require Rs. 2X, but little less than this to maintain the same welfare level. The 
literature on economies of scale is, however, not scanty. As early as 1953, S.J. Prais tried to estimate 
both economies of scale and equivalent scale2 using British working-class enquiry into household 
expenditure of 1937-38. In recent past Pollak and Wales (1981), Nelson(1988), Deaton and Paxson 
(1998) and many others tried to estimate the economies of scale and found that the economies of scale 
exists. 
	 There is another similar but different concept of ‘equivalent scale’. The effect of household 
composition is taken into consideration in equivalent scale.  All members of the household are split 
into n number of demographically separate groups of various age-sex compositions. For example, 
assume the demographically separable groups are adult male, adult female, child male and child 
female. Now consider all other groups except ‘adult males’ are expressed in the equivalence of adult 
male. Thus, suppose, adult female is equivalent 0.9 times adult male, and child male and child females 
are separately equivalent to 0.5 times of adult male. Now if we say adult male is equal to 1, then adult 
female, child male and child female will take values 0.9, 0.5 and 0.5 respectively. These numbers (i.e., 
0.9, 0.5 etc.) are known as adult male equivalent scales or ‘equivalent scale’ in short. However, no 
attempt is made in this paper to find out the extent of adult equivalent scale.
	 In this paper we will try (i) to estimate the economies of scale for selected commodity groups 
viz., food, fuel and durable goods and (ii) test whether these are significantly different from zero, 
separately for rural and urban areas, using 63rd round NSS data on household consumer expenditure. 
In the next section we will explain the methodology and then show the results. Finally the conclusion 
and limitations will be mentioned.

2Equivalent scale is a kind of cost of living index number where household composition is used instead 
of price.
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Methodology:

This will be an empirical study using data of the Indian NSS Household Consumer Expenditure 
Survey, 2006-07. Let us start with household’s conventional utility function. The utility function of hth 
household is:

1 2( , ,....., )h mu q q qν= …………… (1)
where qi  is the quantity of consumption of the ith commodity (i=1,2,…,m). Assuming there is no 
economies of scale, household size is ‘n’ and every member’s need3 is identical, then the individual 

member’s utility function will be 1 2, ,..., mq q q
n n n

ν  
 
 

. Supposing this utility function is additive and 
separable (i.e., mutually exclusive), then the hth household’s utility function can be written as 

1 2, ,..., m
h

qq qu n
n n n

ν  = ×  
 

……… (2) 

where n is the household size. Now, let us introduce the economies of scale in the utility function. 
The existence of economies of scale implies that the need for each good within the household do not 

expand proportionately with the number of people, but less rapidly, for example in proportion to nθ  

where 0 1θ< ≤ . The value of 1θ =  implies existence of no economies of scale, while 1θ <  implies 

existence of economies of scale and hence 1 θ−  may provide the idea of economies of scale.

With the existence of economies of scale, the household utility function can be modified as follows:

1 2, ,..., m
h

q q qu n
n n nθ θ θν  = ×  

 
…… (3)

The budget constraint can be written in budget-share format as: 

1 2, , ,...,i i i i
i i m

p q p q n xw p p p
x x n nθϕ  = = =  

 
……. (4) where wi is the budget share of ith item, x 

is total expenditure of the household, pi is the price of the ith item, qi is the quantity consumed of the 
ith item.

From above, one can derive the indirect utility function4 and that can be written as 

1 2, , ,...,h i m
xu p p p

nθψ  =  
 

……………….  (5)

3 The ‘equivalent scales’ takes care of the differential needs of different members. 
. 
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Thus from equation (4), the Engel curve for ith item-group, after considering the effect of household 
economies of scale given p1,p2,....,pm, is 

ln
i

h
ih i i

h

xw
nθα β

 
= +  

 
………………..  (6)

where wih is the budget share of the ith item for the hth household, xh is the total expenditure of the hth 

household and nh is the household size of the hth household and iθ is the specific economies of scale5 for 
the ith item or item-group. In this study, i will be food, fuel and durable goods. The reason for considering 
this semi-logarithmic form (i.e., the Working-Leser form) of Engel curve is that it fits nicely in the 
empirical studies carried out using the budget share equation for the less developed and developing 
countries, particularly with Indian NSS data. Deaton (1997), Chakrabarty (1995), Subramanium (1996) 
and many other researchers used semi-logarithmic form of Engel curve formulation in their studies. 

In equation (6), instead of θ , iθ is written since for ith item or item-group, the item-specific economies 

of scale will be derived. On the other hand, θ  represents overall economies of scale. Equation (6) can 
also be written as,

ln lnh
ih i i i h

h

xw nnα β γ = + + 
 

…….. (7), where (1 )i i iγ β θ= − .

The estimate of iθ , say îθ , is 
ˆ

1 ˆ
i

i

γ
β

− .

After calculating θ̂ , the following hypothesis will be tested:

0 1: 1 against : 1. H Hθ θ= ≠ 0 1In other words, :1 0 against :1 0H Hθ θ− = − ≠  will be tested. The test 

statistic used is
ˆ1

ˆ. .(1 )s e
θ

θ
−
−

, which follows asymptotic standard normal distribution.  Now since estimates 

of 1 θ−  is non-linear function of parameters of least squares estimates, the variance of ˆ1 θ−  cannot be 
calculated directly. This is done using ‘delta method’ (see Davidson and MacKinnon (2004)). In this 

method, the1 θ− ’s are expanded by Taylor’s approximation and variance can be calculated ignoring 

higher order derivatives of 1 θ−  with respect to its parameters. After having the estimates of 1 θ− , the 

variance of ˆ1 θ−  can be estimated. 

4 In indirect utility function, the utility depends on total income and prices of the commodities, whereas 
in conventional utility function, utility depends on quantities of commodities. The concept of indirect 
utility function including economic theory of consumer behaviour can be found in any book on micro-
economics including Deaton and Muellbauer (1980), ‘Economics and Consumer Behaviour 
5Specific economies of scale, in contrast to overall economies of scale, are the economies of scale 
computed at the item level. The overall economies of scale are the economies of scale computed after 
combining all items.
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Data and Results:  

The data set considered for this analysis is National Sample Survey data on data of household 
consumer expenditure conducted in 63rd round covering period July 2006 to June 2008. A stratified 
multi-stage design6 was followed in 63rd round survey. A total of 33146 rural households and 30583 
urban households were surveyed. For the purpose of this paper, the selected three item groups are 
considered viz., food, fuel and durable goods; and these items are chosen on the basis of perception 
that the economies of scale might be in existence for these items. The results are presented separately 
for rural and urban areas at all-India level.  

Table 1: The estimated coefficients of the regression model

Sector D e p e n d e n t 
Variable β̂ γ̂

Rural w_food - 0.121 - 0.008
w_fuel - 0.031 - 0.025

w_dur +0.036 +0.012

Urban w_food - 0.137 - 0.049
w_fuel - 0.033 - 0.006

w_dur +0.033 +0.021
 Note: All coefficients are found to be significantly different from zero 

at 1% level of significance.

The estimates  and β γ  from the from the Working-Leser form of Engel Curve   of The estimate of β̂  

will give idea about the nature of good, i.e., whether the good is necessary, luxury or inferior. If β̂ > 0, 

(i.e., 
ln( )

w
x n

∂
∂

>0 ) implying increase in MPCE (in logarithm) lead to increase in budget share of the 

particular item. This happens in case of luxury goods. On the other hand, β̂ < 0 implies that increase 

in MPCE (in logarithm) lead to decrease in budget share and this is the case for necessary goods. 

Similarly, γ̂ < 0 (i.e., 
ln
w

n
∂
∂

< 0) implies that increase in household size (in logarithm) lead to decrease 

in budget share and this happens when there exists economies of scale. Nevertheless, complete idea 

about economies of scale can only be obtained from estimates of both β andγ . 

6For details of Sampling Design and Estimation Procedure, See Appendix B of NSS Report 527 
titled “Household Consumer Expenditure in India, 2006-07”.
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Table 2: Estimated value of theta and economies of scale

Sector D e p e n d e n t 
Variable θ̂

Economies   of 

scale (i.e., ˆ1 θ− )
Rural w_food 0.9307 0.0693

w_fuel 0.1776 0.8224

w_dur 0.6582 0.3418

Urban w_food 0.6408 0.3592
w_fuel 0.8117 0.1883

w_dur 0.3776 0.6224

The estimates of economies of scale parameter, θ (=1 γ
β

− ), is presented in Table 2.  In rural India, 
fuel has the maximum economies of scale and its value is 0.82. This means that if one member is 
added in rural household, the fuel expenditure increases by only 18% [100×(1-0.82)%]. The extent of 
economies of scale for food in rural India is very small (about 7%). The economies of scale for durable 
goods is 34% in rural areas. In urban areas the picture is different, particularly for fuel. The economies 
of scale for fuel is very less (about 19%), in sharp contrast with fuel consumption in rural India where 
it is 82%. The economies of scales for food and durable goods   are 36% and 62% respectively. 

It is also tested that whether these estimates of economies of scales (i.e., ‘1-θ ’) are significantly 
different from zero. It is observed that these estimates of economies of scales are significantly different 
from zero for all of the above items viz., food, fuel and durable goods in both rural and urban and 
thus it can be concluded that the economies of scales exist, though in varying degrees. Thus, one can 
have ‘economies of scale adjusted MPCE as 

î

ih

i h

x
n θ∑  for hth household and hence can estimate overall 

MPCE for the domain.

Conclusion

The objective of the paper is two fold. Firstly, to show the existence of economies of scale and secondly 
to make the decision makers aware that even in the official statistics the concept of economies of scale 
can be applied  and a better welfare comparison can be made, besides, having other advantages in 
policy making.  However, in estimation of ‘economies of scale’, only the effect of number of household 
members is taken into consideration; the differences in need among members of the household are not 
taken into account in this paper. The second assumption is about the constancy of economies of scale 

parameter, θ  which may not be constant and likely to be dependent on level of living. Therefore, 

instead of constantθ , one may think of θ  as function of level of living ( ( )x nθ ). Nevertheless, for the 

sake of simplicity, θ  is assumed constant.  Another assumption is that all the households are facing 
same price-level, which is not correct. A kind of spatial index number of prices may be used to adjust 
the possible differences in demand due to price variation over space. However, all these adjustments are 
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likely to modify the estimates marginally.  The main point derived from this paper is the existence of 
economies of scale in household consumption of food, fuel and durable goods. For any policy making 
where welfare comparison and measurement of households’ level of living are required, such as poverty 
estimation and making policies related to poverty reduction, the idea of degree of economies of scale is 
very helpful. The official statistics should be simple to understand and technically rigorous. Moreover, 
the computation of economies of scale is not very difficult particularly with the abundance of present-
day hi-speed computing facility as well as availability of statistical software. Thus, ‘economies-of-
scale-adjusted’ MPCE may be attempted and presented so that comparison of level of living would be 
more meaningful and acceptable.
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Abstract
India is in fortunate position to have a regular data inflow through the National Sample Survey 
Organisation (NSSO) surveys. The NSSO surveys are the main source of official statistics in India 
and generate a range of invaluable data at the macro level (e.g. state and national level). However, 
the NSSO data cannot be used directly to produce reliable estimates at the micro level (e.g. district 
or further disaggregate level) due to small sample sizes. There is a rapidly growing demand of such 
micro level statistics in India as the country is moving from centralized to more decentralized planning 
system. In this article we employ small area estimation (SAE) techniques to derive model-based 
estimates of proportion of poor households at district levels in the State of Uttar Pradesh in India by 
linking data from the Household Consumer Expenditure Survey 2006-07 of NSSO 63rd round and the 
Population Census. The poverty line used in this study is same as those of year 2004-05, given by 
planning commission, Govt of India. The poverty line is used to identify whether given household is 
poor or not. A household having monthly per capita consumer expenditure below the state’s poverty 
line is categorised as poor household. The results show that the model-based estimates are reliable. 
In contrast, the direct estimates are very unstable. These estimates are expected to provide invaluable 
information to policy-analysts and decision-makers.
Key words: NSSO survey, census, small area estimation, poor households, proportion.
1. 	Introduction

There is great emphasis on district level planning in India. The efforts to develop databases 
required for planning and decision-making at lower than the State level, were initiated quite some 
time back with the Planning Commission of Government of India setting up a “Working Group on 
Districts planning” in September, 1982. The Working Group in its report clearly highlighted the 
data requirement for planning and decision-making at the district level. However, it was found that 
though a lot of data are collected, processed and published for the country as a whole or for individual 
states, not much disaggregation of the data for sub-state level is done. The National Sample Survey 
Organisation (NSSO) surveys are main source of official statistics in India. However, these surveys are 
planned to generate statistics at state and national level. There is no regular flow of estimates at further 
below level, e.g., at the districts level. Therefore, NSSO surveys provide reliable state and national 
level estimates; they can not be used to derive reliable direct estimates at the district level owing to 
small sample sizes which lead to high levels of sampling variability (see [7] and [8]).  Although in 
Indian context district is a very important domain of planning process but we do not have surveys to 
produce estimates at these levels. At the same time this is also true that conducting any such surveys 
aimed at this level is going to be very trivial and costly as well as time consuming job. Using the state 
level survey data to derive the estimates at district or further smaller level may end up with very small 
sample sizes which may result in very unstable estimates for these levels. 

Due to the lack of statistics at this level proper planning, fund allocation and also monitoring of 
several plans at these levels is likely to safer. An obvious solution to this problem is to use small area 
estimation (SAE) techniques. The SAE produces reliable estimates for such small areas with small 
sample sizes by borrowing strength from data of other areas. The SAE techniques are generally based 
on model-based methods. The idea is to use statistical models to link the variable of interest with 

#Corresponding author: Email: hchandra@iasri.res.in, Phone: +91-11-25841475, Fax: +91-11-25841564
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auxiliary information, e.g. Census and Administrative data, for the small areas to define model-based 
estimators for these areas. Such small area models can be classified into two broad types: 

Area level random effect models, which are used when auxiliary information is available only (i)	
at area level. They relate small area direct estimates to area-specific covariates (Fay and Herriot 
[4]) and 

Nested error unit level regression models, proposed originally by Battese, Harter and Fuller [2]. (ii)	
These models relate the unit values of a study variable to unit-specific covariates. We adopt the 
area level model since covariates are available only at the area level. 

In this paper we use small area estimation techniques to derive model-based estimates of 
proportion of poor households at small area levels in the State of Uttar Pradesh in India by linking 
data from the Household Consumer Expenditure (HCE) Survey 2006-07 of NSSO 63rd round and the 
Population Census 2001. Small areas are defined as the different districts of State of Uttar Pradesh 
in India. This article, in particular, illustrates how the HCE survey and Census data can be combined 
to derive reliable small area estimates for various policy relevant parameters. The rest of the paper 
is organised as follows. In Section 2 we describe the data used for the analysis and in Section 3 we 
present an overview of the methodology used for the analysis. Section 4 discusses the diagnostic 
procedures for examining the model assumptions and validating the small area estimates and describes 
the results. Section 5 finally set out the main conclusions. 

2. 	 Data 
In this study covariates are available at districts level. Therefore, we adopt an area level small 

area model to derive the small area level estimates (see [4]). Two types of variables are required for 
this analysis. 

The variable of interest for which small area estimates are required is drawn from the Household (i)	
Consumer Expenditure Survey 2006-07 of NSSO 63rd round data for rural areas of the State 
of Uttar Pradesh. The target variable used for the study was poor households. The poverty line 
has been used to identify whether given household is poor or not. A household having monthly 
per capita consumer expenditure below the state’s poverty line (i.e., Rs. 365.84) is categorised 
as poor household. The poverty line used in this study is same as those of year 2004-05, given 
by planning commission, Govt of India. The parameter of interest is the proportion of poor 
household at the district level. 
The auxiliary (covariates) variables known for the population are drawn from the Population (ii)	
Census 2001. 

It is noteworthy that use of covariates from the Population Census 2001 to model poor household 
from the HCE Survey 2006-07 of NSSO may raise issues of comparability. However, relationship 
between variable of interest and covariates used in this study are assumed not to change significantly 
over the period. There were more 100 covariates available from the Population Census to consider 
for the modelling. Out of these, suitable covariates were selected for the analysis as follows. We first 
examined the correlation of all these covariates with the target variable and then selected the covariates 
with reasonably good correlation with the target variable. This was followed by step-wise regression 
analysis. Finally, six variables namely (i) sex ratio  of SC population, (ii) sex ratio of ST population, 
(iii) percentage of Other worker Population, (iv) percentage of Literate Male,  (v) main other workers 
female and (vi) marginal other population were identified for the further analysis which significantly 
explained the model. The R2 for the chosen model was 48 per cent.

The sampling design used in the NSSO data is stratified multi-stage random sampling with 
districts as strata, villages as first stage units and households as the second stage units. There are total 
of 2322 households (i.e. number of surveyed households) from the 70 districts of the Uttar Pradesh. 
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The district-wise sample size varies from 19 to 48 with average of 33 (Table 1). Our aim is to estimate 
proportion of poor households at district level. It is evident from that district level sample sizes are 
very small with very low value of average sampling fraction as 0.0001. Therefore, it is difficult to 
derive reliable estimates and their standard errors at district levels. The SAE is an obvious answer for 
such cases. The SAE techniques provide reliable estimates for the districts having small or even no 
sample data ([8]). The underlining theory of SAE has been illustrated in next Section.   

[Table 1 about here]

Methodology3.	
This Section illustrates theoretical frame work used to produce the small area estimates of 

proportion and their measure of precision The theory presented has also successfully been applied in 
many other small area estimation applications, see [5].  To start, we first fix our notation. Throughout, we 
use a subscript d to index the quantities belonging to small area d ( 1,..., )d D= , where D  is the number 
of small areas (or areas) in the population. The subscript s and r are used for denoting the quantities 
related to the sample and non-sample parts of the population. So that dn  and dN  represent the sample 
and population (i.e., number of households in sample and population) sizes in district d , respectively. 
The direct estimator of proportion of poor household is given by ( ) ( )1

ˆ
d d

Direct
d di di dii s i s

p w w y
−

∈ ∈
= ∑ ∑

, where diw  is the survey weight associated with household i in area d. Assuming that joint inclusion 

,1/ 0di d jw ′ =  for d d ′≠ or i j≠ , the estimate of mean square error of direct estimator ˆ Direct
dp  is 

( ) { }2
2ˆ ˆ( ) ( 1)( )

d d

Direct Direct
d di di di di di s i s

v p w w w y p
−

∈ ∈
= − −∑ ∑ , see for example [10] page 391. The value 

of variable of interest y (the poor households) in the area d is defined by dy  and we denote by sdy  and 

rdy  the sample and non-sample counts of poor households in area d. Indeed, the variable of interest 

sdy  has a Binomial distribution with parameters dn  and dπ , denoted by ~ ( , )sd d dy Bin n π , where dπ  
is the probability of a poor household in area d, often termed as the probability of a ‘success’. Similarly, 

~ ( , )rd d d dy Bin N n π− . Further, sdy  and rdy  are assumed to be independent Binomial variables with 

dπ  being a common success probabilities. As mentioned in previous Section in model-based small 
area estimation the survey data is supplemented by the availability of auxiliary information from 
various sources, e.g., Census and Administrative records. Let dx  be the k-vector of the covariates for 
area d from the previous sources. The model linking the probabilities of success dπ  with the covariates 

dx is the logistic linear mixed model given by
( ) ln

1
d

d d d d
d

logit uππ η
π

 
′= = = + − 

xâ , ( 1,..., )d D= ,			   (1)
where β  is the k-vector of regression coefficient often known as fixed effect parameters and du  is the 
area-specific random effect that accounts for between area dissimilarity beyond that explained by the 
auxiliary variables included in the in the fixed part of the model. We assume that du ’s are independent 
and normally distributed with mean zero and variance ϕ . Under model (1), we get

{ } { }1 1exp( ) 1 exp( ) exp( ) 1 exp( )d d d d d d du uπ η η − −′ ′= + = + + +x xβ β . 
It is evident that model (1) relates the area level proportions to area level covariates. This type of 
model is often referred to as ‘area-level’ model in SAE terminology, see for example [8]. Such a model 
was originally used by Fay and Herriot [4] for the prediction of mean per-capita income (PCI) in small 
geographical areas (less than 500 persons) within counties in the United States. The Fay and Herriot 
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(FH) method for SAE is based on area level linear mixed model and their approach is applicable to 
a continuous variable. In contrast, model (1) is a special case of a generalized linear mixed model 
(GLMM) with logit link function (see [3]) and suitable for discrete, particularly binary variable. It is 
noteworthy that the FH model is not applicable in such cases. Saei and Chambers [9] and Manteiga et 
al. [6] described this model in the context of SAE. By definition, the means of ysd  and rdy  given du  
under model (1) are :

( ) ( ) 1| exp( ) 1 exp( )sd d d d d d d d dE y u n n u uπ − ′ ′= = + + + x xβ β 			   (2)
( ) ( ) ( ) ( ) 1| exp( ) 1 exp( )rd d d d d d d d d d dE y u N n N n u uπ − ′ ′= − = − + + + x xβ β .	 (3)

Let dT  denotes the total number of poor households in district d. We can write d sd rdT y y= + , where 
the first term sdy , the sample count is known whereas the second term rdy , the non-sample count, is 
unknown. Therefore, an estimate d̂T  of the total number of poor households in area d is obtained by 

replacing rdy  by its predicted value under the model (1). That is, 

( ) ( )1ˆ ˆˆ ˆ ˆ ˆexp( ) 1 exp( )d sd rd sd d d d d d dT y y y N n u u
− ′ ′= + = + − + + +  

x xβ β .		  (4)

An estimate of proportion of poor households dp  in a small area d is obtained as 

( ) ( ){ }1ˆ 1 ˆ ˆˆ ˆ ˆexp( ) 1 exp( )d
d sd d d d d d d

d d

Tp y N n u u
N N

− ′ ′= = + − + + +  
x xβ β .		  (5)

It is obvious that in order to compute the estimates given by equation (4) or (5), we require estimates 
of the unknown parameters β  and u . A major difficulty in use of logistic linear mixed model (LLMM) 
for SAE is the estimation of unknown model parameters β  and u  since the likelihood function for 
LLMM often involves high dimensional integrals (computed by integrating a product of discrete and 
normal densities, which has no analytical solution) which are difficult to evaluate numerically. We 
used an iterative procedure that combines the Penalized Quasi-Likelihood (PQL) estimation of β  
and 1( ,..., )Du u=u  with restricted maximum likelihood (REML) estimation of φ  to estimate these 
unknown parameters. Detailed description of the approach can be followed from [6, 9].
We now turn to estimation of mean squared error (MSE) for predictors given by equation (5). The 
MSE estimates are computed to assess the reliability of estimates and also to construct the confidence 
interval (CI) for the estimates. The mean squared error estimate of (5) under model (1) is (see [6, 9]) 
given by

1 2 3
ˆ ˆ ˆˆ( ) ( ) ( ) 2 ( )dmse p m m mφ φ φ= + + .						      (6)

The first two components m1 and m2 constitute the largest part of the overall MSE estimates in 
(6). These are the MSE of the best linear unbiased predictor (BLUP)-type estimator when φ  is 
known ([8]). The third component m3 is the variability due to the estimate of φ.  For simplicity, we 
used few notations to write the analytical expression of various components of the MSE (6). We 
denote by { }ˆ ˆ ˆ(1 )sd d d ddiag n p p= −V  and { }ˆ ˆ ˆ( ) (1 )rd d d d ddiag N n p p= − −V , the diagonal matrices 
defined by the corresponding variances of the sample and non-sample part respectively. Similarly, 

{ }1 ˆ( )d rddiag N −=A V , { }1 ˆ ˆ ˆ( )d rd r s sd sdiag N − −B = V A VX T X  and ( )11ˆ ˆ
s D sdφ

−
−= I VT + , where sX  and 

rX  are the sample and non-sample part of covariates and DI  is an identity matrix of order D. We 
further write { }1

(1)
ˆ ˆ ˆ ˆ ˆ

s sd s s sd s sd s

−
′ ′= −T V V VX X X T X  and (2) (1)

ˆ ˆ ˆ ˆ ˆ ˆ ˆ
s s sd s s sd s′ ′+T V T V= T T X X T . With these 

notations, assuming model (1) holds, the various components of equation (6) are 
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1
ˆ ˆ( ) sm φ ′= A AT , 2 (1)

ˆ ˆ( )m φ ′= BT B , and ( )3
ˆ ˆˆ ˆˆ( ) (i jm trace vφ φ′= ∇ ∇ )Σ   with ˆˆ ˆ ˆˆ

sd D sd sdφ ′= +V I V VΣ . 
Here ˆ(v φ )  is the asymptotic covariance matrix of the estimates of variance components φ̂ , which 
can be evaluated as the inverse of the appropriate Fisher information matrix for φ̂ . Note that this also 
depends upon whether we are using maximum likelihood (ML) or restricted maximum likelihood 
(REML) estimates for φ̂ . We used REML estimates for φ̂ , then ( )1

2 4
1 11

ˆ ˆ ˆ( 2 ( 2 )v D t tφ φ φ
−

− −− +) =  with 
1

1 (2)
ˆ ˆ( )t traceφ −= T  and 11 (2) (2)

ˆ ˆ( )t trace= T T . Let us write ŝ∆ = AT  and ˆ ˆ
ˆ ˆ( ) ( )i i i sφ φ φ φ

φ φ
= =

∇ = ∂ ∆ ∂ = ∂ ∂AT  
, where iA  is  the thi  row of the matrix A . The numerical results reported in Sections 4 are obtained 
using R version 2.9.2. 

4.	 Results and Discussions
4.1	 Diagnostic procedures 

Generally two types of diagnostics procedures are tested in small area estimation, the model 
diagnostics and the diagnostics for the small area estimates, see for example [1]. The first diagnostics 
are used to verify the assumptions of underlying model and the second diagnostics are applied to 
validate the reliability of the model-based small area estimates. The random area effects ( 1,..., )du d D=  
in model (1) are assumed to have a normal distribution with mean zero and variance ϕ . If the model 
assumptions are satisfied then the district level residuals are expected to be randomly distributed and 
not significantly different from the regression line y=0, where under model (1), the area level residuals 
are defined as ˆˆd d dr η ′= − xâ . The distribution of the district level residuals (left side plots) and q-q 
plots (right side plots) are shown in Figure 1. The Figure 1 clearly reveals that the randomly distributed 
district level residuals and the line of fit does not significantly differ from the line y=0 as expected in 
all the plots. The q-q plots also confirm the normality assumption. Therefore the model diagnostics are 
fully satisfied for the data.

[Figure 1 and 2 about here]
To validate the reliability of the model-based small area estimates we used the bias diagnostics, 

coefficient of variation (CV) and computed the 95 percent confidence intervals. The bias diagnostics 
are used to investigate if the model-based estimates are less extreme when compared to the direct 
survey estimates, when it is available, see [5]. The bias scatter plot of the model-based estimates 
against the direct estimates is set out in Figure 2. The plot show that the model-based estimates are less 
extreme when compared to the direct estimates, demonstrating the typical SAE outcome of shrinking 
more extreme values towards the average. 

We computed the CV to assess the improved precision of the model-based estimates compared 
to the direct estimates. The CVs show the sampling variability as a percentage of the estimate. Estimates 
with large CVs are considered unreliable (i.e. smaller is better). There are no internationally accepted 
tables available that allow us to judge what is ‘too large’ ([1] and [5]). Figure 3 presents the district-
wise distribution of the percentage CV of model based estimates and direct estimates. The estimated 
CVs show that model-based estimates have a higher degree of reliability when compared to the direct 
estimates. 

 [Figure 3 about here]
In Table 2 we present the districts-wise 95 percent confidence intervals of the model-based and 

the direct estimates. The standard errors of the direct estimates are too large and therefore the estimates 
are unreliable. Note that for many districts we can even not produce the confidence intervals due to 
unavailability of standard errors. 
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4.2	 Discussions
The small area estimates diagnostic measures clearly depict that the model-based estimates are 

reliable and more stable than the corresponding direct estimates (Figure 3). Table 2 presents the direct 
estimates and model-based estimates along with 95 per cent confidence intervals for the State of Uttar 
Pradesh. These results show the degree of inequality with respect to distribution of poor households 
in different districts. 

[Table 2 about here]
A critical review of Table 2 shows that in many districts the lower bound (Lower) of 95% 

confidence interval (CI) is negative which results in practically impossible and inadmissible values 
of CI for direct estimates. In contrast, the model estimate with precise CI and reasonable CV percent 
are reliable. This problem was mostly observed when there was no variability in the sample data of 
district. For example where all y values in sample were 0 estimated direct proportions was 0. In such 
circumstance, SAE plays an important role in generating micro level statistics. The results clearly 
show the advantage of using SAE technique to cope up the small sample size problem in producing 
the estimates or reliable confidence intervals. These estimates can definitely be useful for resource 
allocation and policy decision-making relating the living condition of people in rural areas. 
5.	 Conclusions

The method for estimation of proportions for small areas is well developed ([6 and 9]), 
however, there is limited application in the area of agricultural or social sciences. Further, there is very 
less known application to the Indian data, particularly, NSSO data. In this article we demonstrate the 
application of SAE techniques to estimate the district level statistics of poor households using survey 
and census data. The diagnostic procedures clearly confirm that the model-based district level estimates 
have reasonably good precision. In India, Censuses are usually limited as they tend to focus mainly on 
the basic socio-demographic and economic data and not available for every time period. The NSSO 
survey, on the other hand, contributes to providing estimates at the State and National level. They do 
not provide sub-state level statistics. However, it is known that regional and national estimates usually 
mask variations (heterogeneity) at the sub-state or district level and render little information for micro 
level planning and allocation of resources. 
	 These days lot of emphasis is being given to micro level planning in India. District is an 
important domain for planning process in the country and therefore availability of district level 
statistics is vital to monitoring of policy and planning. This study produces reliable statistics at micro 
level using existing surveys and other already available secondary data and can be seen as an initiative 
example for further applications. Such micro level statistics can be generated without conducting 
separate survey for this purpose and unlike Census regularly estimates can be produced from regular 
existing surveys. 
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Growth and Structural Changes in Non-agricultural Sector 

– An Empirical study
Soumya Chakraborty, Supriya Mukherjee, Dr. Tapas Kumar Saha *

The structure of Indian economy has significantly changed over time and this change has been most 
profound in the post-reform era. Importance of non-agricultural sector has steadily grown during this 
time, both in term of its share in GDP and also in its capacity to generate employment. Even within 
this sector, the dynamics of constituent sub-sectors have changed and their growth has also remained 
non-uniform. In this empirical study, an attempt has been made to measure the growth and structural 
changes that have taken place in the non-agricultural sector during 2001-02 and 2006-07 by observing 
the behavior of the ‘big’ units (with 20 or more workers). The results reveal that structural shift 
within this sector and show an impressive growth of the sub-sectors ‘real estate, renting and business 
activities’, ‘transport, storage and communication’ and ‘hotels and restaurants’ in terms of almost all 
the important economic parameters during the time span.

1. Introduction

From the days of first Five-Year Planning, it is now more than five decades that India has embarked on the 
path of planned economic development. During this time span of almost sixty years, Indian economy has 
matured from tender agro-based economy into one of the largest economies in today’s world. Not only did the 
size of the economy grew many fold, keeping pace with the global trend, the composition and structure of the 
economy has also undergone major changes. This transition has been most radical in the last two decades when 
the Liberalization, Privatization and Globalization (the famous LPG of Indian economy) freed the economy 
from the strangle hold of license raj and state control and catapulted the economy into the global arena as an 
economic powerhouse. 

At the time of independence, the Indian economy was overwhelmingly rural and agricultural in nature, as 
nearly 85% of the population lived in villages and 70% of the working population was engaged in agriculture. 
Subsequently, the growth and development of other sectors led to an increase in the share of non-agricultural 
sector and a steady decline of the agricultural sector both in output and employment. This change was most 
profound in the post-reform era. Although the agricultural sector continues to be the largest sector in term 
of employment, proportion of employment in agriculture has declined along with the drop in the share of 
agriculture in GDP. On the other hand, the non-agricultural sector grew both in terms of its share in GDP and 
its capacity to generate employment. 

The non-agriculture sector mainly comprises of the industrial and the services sector, which accounts for about 
80% of the GDP and 40% of workforce. Percentage share of non-agriculture sector has steadily increased in 
the post liberalization era - from 69.68% in 1991-92, its contribution has increased to 82.20% in 2007-08. 
During the last two decades the non-agriculture sector has grown in importance because of its rapid expansion 
and continuously increasing contribution in the national GDP and has become the main driver of the economic 
growth. The main propeller of growth within this sector is again the services sector, which, in the last decade, 
grew at an average annual rate of nine per cent, contributing to nearly 60% of the overall growth rate of the 
economy1.  Main reasons behind the growth of this sector include rapid urbanization and increased domestic 
and global demand for intermediate and final consumer services.  Access to efficient services has become 
crucial for the productivity and competitiveness of the entire economy. 

The graphs given in Fig 1 and Fig 2 show how the composition of GDP in terms of agriculture and non-
agriculture sectors has changed over time, and how the non-agriculture sector, has, slowly but steadily, become 
the epicenter of economic growth in India.

∗The authors are from CSO (IS Wing), DGCI&S, and DPD, NSSO, respectively. The views expressed in this    	
paper are of the authors’ and not necessarily of the organisations they belong to.
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Fig. 1: Percentage share of agriculture and non-agriculture sector in GDP

 

Fig. 2: Performance (in Rs. crore) of agriculture and non-agriculture sector in respect of GDP

1.1 Components of Non-agricultural Sector

The main components of the non-agricultural sector are manufacturing,  trade, hotels and restaurants, transport, 
storage and communication, financing, insurance, real estate and business services, community, social and 
personal services, which taken together, account for more than 86% of total GDP of non-agriculture sector. 

It is important to note again that the sub-sectors in the non-agricultural sector, over time, have neither grown 
at an equal pace, nor their shares in GDP have been uniform (see Table 1 in Section 3). Moreover, the number 
of units in the non-agricultural sector or in its constituent sub-sectors are although too many, but it has been 
historically observed, that generally, the relatively large enterprises are the main drivers of economic growth in 
any sector and play the dominating role in terms of employment, capital and GVA. 

1 World Bank, 2004
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1.2 The Study

In this paper, attempt has been made to analyse the performance of the relatively large enterprises in the non-
agricultural sector, and study the growth and structural changes that might have taken place during 2001-02 to 
2006-07.

1.3 The Big Enterprises

All factories registered under the Sections 2m(i) and 2m(ii) of Factories Act. 1948 i.e. factories employing 10 
or more workers using power or 20 or more workers without power, are, generally, known as the Registered 
Manufacturing Sector. That is, all units with 10 or more workers using power, or units with 20 or more workers 
not using power belong to the Registered Manufacturing Sector. For this sector, data are collected in ASI by CSO, 
IS Wing. The remaining units in the manufacturing sector, commonly known as Unorganised Manufacturing 
Enterprises, are covered in the follow up enterprise surveys of Economic Census conducted by NSSO.  It may 
be noted that as in the case of ASI, there is no separate data indicating the usage of power for the service sector 
enterprises conducted by NSSO. Thus for the sake of uniformity, the study has been confined to the bigger 
units with 20 or more workers only, irrespective of usage of power, for enterprises belonging to all sectors and 
such enterprises, for the purpose of study, are to be termed as ‘Big’ Enterprises. The economic parameters have 
accordingly been generated for the big enterprises for examining the growth and structural change in the non-
agricultural sector.

1.4 Choice of Indicators

Against this backdrop, in order to examine the sub-sector-wise growth and change in their structure in the 
non-agricultural sector as manifested by the ‘big units’, the present study attempts to measure some important 
economic indicators like employment, emolument, gross value added (GVA), fixed asset, some structural 
ratios like GVA per worker, GVA per enterprise, fixed assets per enterprise, fixed asset per worker, output per 
enterprise, emolument per worker etc. and some technical coefficients like output to fixed asset, gross value 
added to fixed asset, etc. The data used in this study are the results of the surveys on service sector enterprises 
carried out by National Sample Survey Office (NSSO) in NSS 57th and 63rd rounds and that of Annual Survey 
of Industries. Two such consecutive surveys were conducted at a span of five years ranging from 2001-02 to 
2006-07. During this period the economy was growing very fast and we considered that a gap of five years is 
good enough to observe the growth and structural changes in respect of the aforesaid operational characteristics 
of the enterprises. 

1.5 Organization of the Study

The organization of the study is as follows: in Section 2, data sources and construction is given, which contains 
a brief description of the data; Section 3 forms the core of the study wherein the findings of the study are 
presented. Finally, Section 4 offers some concluding remarks and possible extension of the current work.

2. Data Sources and Construction

Although data on registered manufacturing sector has been collected and compiled on a fairly regular basis by 
the Annual Survey of Industries (ASI), major data gap exists in almost all the segments of the service sector. 
To fill this data gap in the services sector and also from the need for segmentation of the non-agriculture 
sector (especially the unorganized part) into sectors of economic activity, an all-India survey on service sector 
enterprises was conducted for the first time by NSSO in the 57th round of National Sample Survey (NSS) during 
July 2001 to June 2002. The second such survey was carried out as a part of 63rd round of NSS during July 2006 
to June 2007. In absence of a regular data collection mechanism in this sector, we confined our study to the 57th 
and 63rd round of NSS survey on services sector enterprises.

It has been observed that the contribution of registered manufacturing sector has increased steadily over years 
and presently accounts for about 68% of GDP from manufacturing sector. Hence, in the industrial sector, the 
study focuses on the results of Annual Survey of Industries (ASI) of the corresponding years 2001-02 and 
2006-07 respectively.  Fig 3 shows the percentage share of registered and un-registered sectors in the total 
manufacturing sector GVA.
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Fig 3. Percentage share of registered and un-registered sectors in the total manufacturing sector GVA

A brief description of NSS 57th and 63rd round survey data and ASI data is given below:

2.1 NSS 57th Round Survey on Service Sector in India:

The NSSO conducted an integrated survey of enterprises and households in its 57th round during the period 
July 2001 to June 2002. The main focus of the survey was on the unorganised enterprises belonging to the 
service sector. The survey covered broadly all unorganised service sector enterprises engaged in the activities of 
hotels and restaurants (Tabulation Category H of NIC 98); transport, storage and communication (I); real estate, 
renting and business activities (K); education (M); health and social work (N); and other community, social and 
personal service activities (O).

It did not cover the service sector enterprises pursuing the activities of wholesale and retail trade, repair of motor 
vehicles, motorcycles and personal and household goods (G); financial intermediation (J); public administration 
and defence (L); private households with employed persons (P); and extra-territorial organisations and bodies 
(Q).

2.2 NSS 63rd Round Survey on service sector in India:

The second repeat survey on service sector enterprises (excluding trade) was carried out by the NSSO as a part 
of the 63rd round of NSS during July 2006 – June 2007. The coverage in NSS 63rd round was broadly the same 
as that of NSS 57th main focus of the survey was on enterprises belonging to the service sector excluding trade. 
The 63rd round covered broadly service sector enterprises engaged in the activities of hotels and restaurants 
(Section H of NIC 04); transport, storage and communication (I); financial intermediation (J); real estate, renting 
and business activities (K); education (M); health and social work (N) and other community, social and personal 
service activities (O). An additional feature of the current survey was inclusion of financial intermediation (J) 
not covered in earlier surveys on unorganised services sector. 2

2 Under the broad activities noted above, the survey did not cover the following industries/activities:
i) Transport via railways, air transport, transport via pipeline (groups 601, 603 and division 62 of NIC ’04),
ii) Operating of real estate of self owned residential buildings (sub-class 70103 of NIC ’04),
iii) Monetary intermediation (group 651 of NIC 2004) - the obtaining of funds in the form of transferable deposits i.e. funds that are fixed in money terms 
and obtained on a day-to-day basis and this includes activities of central banks and monetary institutions other than central banks viz. commercial banks, 
discount houses, savings banks etc. It may be mentioned that data for this sector are covered through regular surveys of RBI.
iv) Activities of trade unions (sub-class 91200), religious organizations (sub-class 91910) & political organizations (sub-class 91920). Note that a part of 
sub-class 91910 relating to activities of individuals who provided services directly to worshippers like priests etc was covered.
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2.3 Annual Survey of Industries

The Annual Survey of Industries (ASI) is the principal source of industrial statistics in India.  The geographical 
coverage of the ASI extends to the ento\ire country, except for the states of Arunachal Pradesh, Mizoram, 
Sikkim and the UT of Lakshadweep. 

The survey is conducted annually under the statutory provisions of the Collection of Statistics Act, 1953 and 
the rules framed there under in 1959 except in the State of Jammu & Kashmir where it is conducted under the 
J&K Collection of Statistics Act, 1961 and rules framed there under in 1964.   The ASI covers all the factories 
registered under the 2m (i) and 2m (ii) of Factories Act, 1948, which means all the factories with 10 or more 
workers and using power or with 20 or more workers without power. The survey also covers bidi and cigar 
manufacturing establishments registered under the Bidi and Cigar Workers (Conditions of Employment) Act 
1966 with coverage as above. All electricity undertakings engaged in generation, transmission and distribution 
of electricity registered with the Central Electricity Authority (CEA) were also covered under ASI irrespective 
of their employment size till ASI 1997-98.  Certain services and activities like cold storage, water supply, repair 
of motor vehicles and other consumer durables like watches etc. are also covered. Defence establishments, 
oil storage and distribution depots, restaurants, hotels, café and computer services and the technical training 
institutes, etc. are excluded from the purview of the Survey. 
	
From ASI 1998-99, the electricity units registered with the CEA and the departmental units such as railway 
workshops, RTC workshops, Govt. Mints, sanitary, water supply, gas storage etc. are not covered.     	                         

In the ASI, the manufacturing industry is further classified into different sub-sectors at two-digit industrial 
classification level as per the National Industrial Classification (NIC).

During the tenure of this study (2001-02  to 2006-07), two different classifications have been used in NSS as 
well as in ASI.  NIC-98 has been used for tabulation of 57th round NSS data as also for ASI 2001-02 and NIC-04 
has been used for tabulating NSS 63rd round and ASI 2006-07 data. However, NIC-04 being based on ISIC Rev 
3.1, which is only an updation of the ISIC Rev. 3, the basis of NIC-98, there has not been any major changes in 
the economic activities covered in the study. 

Again, the comparison of the economic parameters over the years is based on data generated for 20 or more 
workers. The percentage contribution of this sector (20 or more workers) in the total estimated GVA of the 
respective surveys are significantly large in case of ASI (more than 96% of total GVA in both year), but not so 
large in the NSS data on services sector enterprises (less than 60% in both rounds). ‘Worker’ in respect of this 
study includes all kind of workers e.g. workers directly employed, employed through contractors, supervisory 
and managerial staff, other employees etc.

So the sub-sectors within the non-agricultural sector that are covered in the study are Manufacturing (C), Hotels 
and Restaurants (H), Transport, storage and communication (I), Real estate, renting and business activities (K), 
Education (M), Health and social work (N) and Other community, social and personal services (O) and in the 
analysis section, by ‘non-agricultural sector’, we mean the sum total of all these sub-sectors.

3. Quantitative Analysis

Though the share of non-agriculture sector in terms of GVA has increased and the improvement in the growth 
has taken place both as a result of growth in industrial and services sectors, marked differences are also noted 
in the sub-sector-wise composition of growth within the non-agriculture sector. We start with the comparison of 
broad sectoral composition in the years 2001-02 and 2006-07 and then state the findings of the core study which 
is confined to the non-agriculture sector employing 20 or more workers. 

Change in share of sectors in the GDP 

The share of different components in the non-agriculture sector in the total GDP has changed over time. Table 
1 gives the sectoral break up of GDP in the years 2001-02 and 2006-07, and shows how the contribution of the 
sub-sectors in GDP at factor cost has broadly changed over the period 2001-02 and 2006-07.
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Table 1: Sectoral break-up (in %) of GDP in 2001-02 and 2006-07

Sector 2001-02 2006-07

     

Agriculture, forestry, & fishing 23.99 18.51

Mining & quarrying 2.20 2.09

Manufacturing 14.79 15.33

Electricity, gas & water supply 2.34 2.11

Construction 5.71 7.16

Trade, hotels & restaurants 14.86 15.74

Transport, storage & communication 8.15 11.39

Financing, insurance, real estate & business 
services 13.22 14.26

Community, social & personal services 14.74 13.41

In percentage terms, the share of ‘transport, storage and communication’ has grown from 8.15% in 2001-02 to 
11.39% in 2006-07 and that of ‘financing, insurance,  real estate and business services’ has grown from 13.22% 
to 14.26% during the same time span. The shares of “trade, hotels and restaurants” and “manufacturing” sectors 
have also increased marginally, while the share of agriculture sector has gone down from 23.99% in 2001-02 
to 18.51%.

In terms of growth rate, again the sub-sector ‘transport, storage and communication’ registered the highest 
growth of more than 100% over a span of 5 years. This was followed by the sub-sector ‘financing, insurance, 
real estate and business services’ which grew by 57% and then by “trade, hotels and restaurants” (54%) and 
manufacturing (51%) during the period (2001-02 to 2006-07). The agricultural sector registered the lowest 
growth among all sectors and registered a meager 12% growth in five years time.

The above figures show, without any doubt, how the importance of non-agricultural sector has grown over the 
years, both in terms its share in GDP and also in terms of absolute growth rates. It is, therefore, worthwhile to 
study the structural changes taking place within this sector. The remaining part of this section focuses on that 
aspect only. From here onwards, the study focuses only on the broad sub-sectors mentioned in Section 2, and 
that also only for the segment with 20 or more workers.

The results of the study are reported in the following manner

Change in share of sub-sectors in terms of some characteristics like Enterprise, Employment, GVA and A.	
Fixed Assets of the non-agricultural sector and their growth rate.

Growth of the sub-sectors in terms of some economic rates/ratios like GVA per enterprise, GVA per B.	
worker, Fixed Asset per worker, Emoluments per worker etc.

All the value figures used in the study have been converted into constant prices (2001-02) by using appropriate 
Whole Sale Price indices and growth rates have then been calculated on the basis of such constant prices.  

 Change in share of sub-sectors in terms of some characteristics within the non-agriculture sector and their A.	
growth rate

	 The following table (Table 2) shows how the shares of the sub-sectors changed within the non-agriculture 
sector with respect to number of enterprises, Number of workers, GVA and Fixed Assets.
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Table 2: Share of sub-sectors in the non-agricultural sector

Sub-
sectors Enterprise Worker GVA Fixed Asset

  2001-02 2006-07 2001-02 2006-07 2001-02 2006-07 2001-02 2006-07

H 3.47 5.21 1.77 2.50 1.05 1.91 1.91 1.82

I 2.42 4.69 1.02 2.06 0.76 2.87 0.34 3.95

K 2.55 2.65 2.29 5.08 1.67 9.52 0.31 2.10

M 29.79 20.26 11.08 8.20 2.50 2.73 1.99 2.59

N 4.14 4.02 2.21 3.00 1.16 1.47 1.34 1.82

O 4.09 3.25 2.65 1.11 0.95 0.27 1.46 1.47

C 53.53 59.90 78.98 78.04 91.92 81.23 92.66 86.24

Share in Number of Enterprises: In case of total number of enterprises, in percentage terms, the share of ‘transport, 
storage and communication’ has grown from 2.42% in 2001-02 to 4.69% in 2006-07 and that of ‘hotels and 
restaurants’ has grown from 3.47% in 2001-02 to 5.21% in 2006-07. Percentage share of manufacturing sector 
has increased from 53.53% to 59.90% during this time span. Although the percentage share of  ‘real estate, 
renting and business activities’ has marginally increased, the same has decreased for the sub-sectors ‘health and 
social work’, ‘other community, social and personal services’ and ‘education’. The share of education sector 
in total number of enterprises within the non-agricultural sector has showed a marked decline as its percentage 
share has gone down from 29.79% in 2001-02 to 20.26% in 2006-07.

Growth in Number of Enterprise: In terms of growth rate, the sub-sector ‘transport, storage and communication’ 
registered the highest growth of more than 125% during the period 2001-02 to 2006-07, which is mainly 
due to very high growth rate observed in the communication. This was followed by the sub-sector ‘hotels 
and restaurants’, which grew by 74% and then by ‘manufacturing’ sector (30%) over a span of 5 years. The 
‘education’ sector registered negative growth of (-) 20%, in five years time.

Share in Number of Workers: In case of total number of workers, expectedly, the manufacturing sector has 
got the highest share, but its share remained almost the same over years. The percentage share of ‘real estate, 
renting and business activities’ has increased significantly from 2.29% to 5.08%, which is probably due to 
the continuous boom observed in the real estate and software industries during the time frame. Although the 
shares of ‘hotels and restaurants’, ‘transport, storage and communication’ and ‘health and social’ sectors have 
marginally grown, that of education sector has gone down significantly from 11.08% in 2001-02 to 8.2% in 
2006-07.

Growth in Number of Workers: In terms of growth rate, the highest growth in five years is observed in ‘real 
estate, renting and business activities’, which registered more than 200% growth, followed by ‘transport, storage 
and communication’ (180%) and ‘hotels and restaurants’ (94%). The phenomenally high growth rate is again 
attributed to the very high employment rate in the Information Technology (IT), real estate and communication 
sectors, which were in a very fast track growth mode during the time period of the study.

It would not be out of context to mention here the female participation rate in the labour force as depicted by 
female per thousand of male workers. Table 7 shows the sub-sector-wise female participation rate and its growth 
over the time span 2001-02 to 2006-07.  It may be seen from the table that incidence of female participation is 
maximum in the sub-sector ‘education’ in both the years, followed by ‘health and social work’. For all other 
sub-sectors, the sex ratio in the workforce is still very much tilted in favour of male.
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Table 7: Sub-sector-wise female per 1000 of male worker 

However, the growth in female per thousand of 
male is maximum for the sub-sector ‘real estate, 
renting and business activities’ followed by the 
sub-sector ‘transport, storage and communication’. 
The growth is only moderate for ‘education’ and 
‘health and social work’. For the sub-sector ‘other 
community, social and personal services’, this has 
declined from 915 in 2001-02 to 202 in 2006-07. 
Such an abrupt decline may be attributed to the 
very diverse nature of the sector.

Share in GVA:  In terms of GVA, as in case of 
workers, the percentage has share has increased 
most significantly for ‘real estate, renting and 
business activities’ from 1.67% in 2001-02 to 
9.52% in 2006-07. Share of ‘transport, storage 
and communication’ has grown from 0.76% to 
1.91% during this time, while most of the other 

sub-sectors’ share did not change significantly, except for manufacturing, the share of which has reduced by 
more than 10%.

Growth in GVA: In terms of growth rate, the same trend, as observed in case of workers, is observed in case 
of GVA too. The highest growth is registered by ‘real estate, renting and business activities’, followed by 
‘transport, storage and communication’ and ‘hotels and restaurants’. The only sub-sector that showed a negative 
growth in GVA over this time is ‘other community, social and personal services’.

Share in Fixed Asset: In terms of percentage share, it has increased most significantly for ‘real estate, renting 
and business activities’ from 0.31% in 2001-02 to 2.10% in 2006-07 and decreased markedly for manufacturing 
sector (more than 6%).

Growth in Fixed Asset: In terms of growth rate, very high growth is observed for ‘transport, storage and 
communication’ followed by ‘real estate, renting and business activities’ where as all other sub-sectors registered 
a moderate to low growth rate, the lowest growth in five years being registered by the ‘hotels and restaurant’ 
sector (33.63%) and manufacturing sector (34.18%).

Growth of the sub-sectors in terms of some economic rates/ratiosB.	

The performances of the sub-sectors with respect to different parameters are stated below:

GVA per enterprise and GVA per worker:

Table 3: Sub-sector-wise GVA per worker and GVA per enterprise 

Sector GVA per worker (Rs.) GVA per enterprise (Rs.)

  2001-02 2006-07 Growth 2001-02 2006-07 Growth

H 78632 166171 111.33 3271188 7691218 135.12

I 99191 302857 205.33 3383973 12854813 279.87

K 96438 407808 322.87 7072032 75465040 967.09

M 29887 72423 142.32 905145 2830927 212.76

N 69550 106506 53.14 3021219 7675551 154.05

O 47591 53861 13.17 2508526 1775339 -29.23

C 172565 261030 51.26 20737710 32842716 58.37

Sector Female per 1000 male worker

  2001-02 2006-07 Growth

H 103 119 15.44

I 61 88 43.58

K 137 304 121.81

M 927 1041 12.25

N 712 896 25.82

O 915 202 -77.93

C 247 273 10.24



178

Growth of GVA per worker, which is an indicator of labour productivity, is maximum for ‘real estate, renting 
and business activities’ followed by ‘transport, storage and communication’ and ‘education’ and ‘hotels and 
restaurants’, which are all typically highly capital intensive sectors. Growth of GVA per worker is moderate 
for ‘manufacturing’ and ‘health and social work’ sectors and very low in ‘other community, social and personal 
services’.

The picture does not change if we consider GVA per enterprise in place of GVA per worker, except for ‘other 
community, social and personal services’, a very heterogeneous and scattered sector, that showed a negative 
growth during the five year time span. Quite expectedly, the manufacturing sector, which is more labour intensive 
than the service sector, showed a very moderate growth in both the parameters.

Output per Enterprise and Output per Worker

Table 4: Sub-sector-wise Output per worker and Output per enterprise 

Sector Output per enterprise  (Rs.) Output per Worker (Rs.)

  2001-02 2006-07 Growth 2001-02 2006-07 Growth

H 9410563 27263296 189.71 226215 589031 160.39

I 7794464 33935006 335.37 228443 799502 249.98

K 15719545 110946226 605.79 214367 599546 179.68

M 1194921 4230626 254.05 39449 108232 174.36

N 5919599 14576625 146.24 136271 202265 48.43

O 5122340 5216759 1.84 97180 158269 62.86

C 106777509 168958232 58.23 888527 1342858 51.13

Growth rate in output per worker and output per enterprise should show the same pattern as GVA per worker 
and GVA per enterprise unless there is a major change in the input structure for that sector. Figures in Table 4 
reveal the same fact except for output per worker, where the growth of ‘transport, storage and communication’ 
has surpassed the growth of ‘real estate, renting and business activities’. 
Fixed Asset per Enterprise and Fixed Asset per Worker

Table 5: Sub-sector-wise Fixed Asset per worker and Fixed Asset per enterprise 

Sector Fixed Asset per enterprise  (Rs.) Fixed Asset per worker  (Rs.)

  2001-02 2006-07 Growth 2001-02 2006-07 Growth

H 13957675 10675541 -23.51 422878 230648 -45.46

I 3518908 25691914 630.11 150314 605296 302.69

K 3064825 24198456 689.55 125608 130767 4.11

M 1701110 3908026 129.73 102003 99979 -1.98

N 8194656 13828782 68.75 210529 191888 -8.85

O 9047838 13828782 52.84 207108 113582 -45.16

C 49185553 50657526 2.99 409288 402620 -1.63
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Fixed asset per enterprise grew phenomenally in the sectors ‘real estate, renting and business activities’ and 
‘transport, storage and communication’ and moderately in ‘education’ sector. It, however, showed little growth 
in ‘manufacturing’ sector and showed substantial decline in ‘hotels and restaurants’, where the growth is (-) 
23.51%. 

Fixed asset per worker, which can be perceived to be a measure of capital intensity, showed a very high growth 
in five years only for ‘transport, storage and communication’ and very little growth in ‘real estate, renting 
and business activities’. For all other sectors, it showed a negative growth, the highest negative growth being 
registered in ‘hotels and restaurants’, and ‘other community, social and personal services’

Emolument per Worker

		    Table 6: Sub-sector-wise Emolument per worker 

Emolument per worker, which is an 
indicator of the wage rate prevailing in 
the sector of economy showed highest 
growth rate for ‘real estate, renting 
and business activities’, which also 
registered highest growth in terms 
of GVA per worker and GVA per 
enterprise, implying that the sector 
grew in all respect as reflected by 
different indicators discussed above. 
The sector ‘other community, social 
and personal services’ replaced all other 
better performing sectors with respect 
to emolument per worker and registered 
the second highest growth. Growth 
of emolument per worker remained 
nominal in case of ‘Health and social 
work’ and for the manufacturing sector.

Output to Fixed Asset and GVA to Fixed Asset

Table 7: Sub-sector-wise output to fixed assets and GVA to fixed assets. 

Sector Output to Fixed Asset GVA to Fixed Asset

  2001-02 2006-07 Growth 2001-02 2006-07 Growth

H 0.5 2.6 390.57 0.2 0.7 268.42

I 1.5 1.3 -14.47 0.7 0.5 -24.24

K 1.7 4.6 169.01 0.8 3.1 302.60

M 0.4 1.1 182.05 0.3 0.7 141.38

N 0.7 1.1 69.23 0.3 0.6 81.82

O 0.5 1.4 197.87 0.2 0.5 117.39

C 2.2 3.3 53.64 0.4 0.6 53.77

Both these parameters are crude measures of capital productivity and barring ‘manufacturing’, ‘health and 
social work’ and ‘transport, storage and communication’, sectors, the performance of all other sectors have been 
quite impressive with respect to these indicators. 

Sector Emolument per Worker (Rs.)

  2001-02 2006-07 Growth

H 32776 37739 15.14

I 36292 65263 79.83

K 63549 237365 273.51

M 21140 38739 83.25

N 35535 36409 2.46

O 9766 25110 157.12

C 47928 49683 3.66
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4. Concluding Remarks

The study reveals that the non-agricultural sector has become the most dominating sector and the main driving 
force of the Indian economy over the years. Even within this sector, the dynamics of the constituent sub-sectors 
is changing - it is gradually shifting from the manufacturing to the services sub-sectors. 

Even in the ‘Big’ non-agricultural sector, the manufacturing sector still remained the most powerful sector in 
terms of GVA share and also in respect of employment and fixed asset. However, the share of the manufacturing 
sub-sector reduced significantly within this sector during the tenure of study. Although the share in terms of GVA, 
has increased for almost all the sub-sectors during period of the study, the increase has been most pronounced 
for the sub-sector ‘real estate, renting and business activities’. This sub-sector also registered the highest growth 
in GVA within the non-agricultural sector, followed by ‘transport, storage and communication’ and ‘hotels and 
restaurants’. The only sub-sector that shrank in terms of its GVA share and also showed a negative growth 
during this time span is ‘other community, social and personal services’. 

The growth rate observed in labour productivity, measured as GVA per worker, among the different sub-sectors 
is again not uniform. While it has increased many fold for ‘real estate, renting and business activities’, followed 
by ‘transport, storage and communication’ and ‘hotels and restaurants’, the growth has remained only moderate 
in sub-sectors like ‘manufacturing’ and ‘health and social work’ and quite low again for ‘other community, 
social and personal services’. 

The incidence of women participation has been maximum for the ‘education’ sector, closely followed by the 
‘health and social work’ sector and remained considerably low in all other sub-sectors.

‘Transport, storage and communication’ has emerged as the most capital intensive sector, followed by 
‘manufacturing’ and ‘hotels and restaurants’.

The highest wage rate is observed in ‘real estate, renting and business activities’ followed by ‘transport, storage 
and communication’. The wage rate has remained almost uniform for all other sub-sectors.

In terms of capital productivity, the performance of the sub-sector ‘real estate, renting and business activities’ 
has been most impressive.

The study points out to the structural shift within the non-agricultural sector and shows impressive growth of the 
sub-sectors ‘real estate, renting and business activities’, ‘transport, storage and communication’ and ‘hotels and 
restaurants’ in terms of almost all the important economic parameters during the time span 2001-02 to 2006-
07. These sub-sectors remained the main propeller of growth of the entire economy. The findings of the study 
mostly corroborate the general facts about this sector obtained from independent sources.

A logical extension of the study would be to take it to the sub-national (state/regional) level and observe 
the changing behavior of the non-agricultural sector in general and its sub-sectors in particular over time in 
different states/regions of India. This extension would also enable one to understand the regional pattern and 
diversification in growth and change in the non-agricultural sector.
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Identification of Key Service Sectors in India using a MCDM Technique: An 
Empirical Study Based on 63rd Round
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ABSTRACT

Indian Economy is a growing economy and service sector plays an important role in this growth 
process. Value added by any sector/sub-sector normally treated as an indicator for identifying the key 
sectors/sub-sectors in an economy. However, growth in any economy is not only directly linked with 
value added by any sector/sub-sector but also with many other criteria like generation of employment 
and fixed assets, involvement of operating expenses etc. Growth of a sector/sub-sector associated 
with growth of many other sub-sectors within that sector or outside the sector. While some sectors/
sub-sectors are labor-intensive, some may be fixed-asset or operating-expense intensive. In addition, 
input of one sector/sub-sector may indirectly help in the growth process of another sector/sub-sector. 
Furthermore, depending on the socio-economic condition of a State, preference of type of sectors/sub-
sectors may be different in different States. Therefore, economic planning process is very complex. 
Many times, a planner needs to take decision in presence of multiple, usually conflicting criteria, 
termed as multiple criteria decision-making (MCDM). The objective of the present empirical study 
is to identify key service sectors of India for Own Account Enterprises as well as Establishments, 
separately for Rural and Urban India, using MCDM technique. Results obtained in 63rd round NSS 
data on various criteria of service sub-sector utilized for that empirical analysis. Technique for Ordered 
Preference by Similarity to an Ideal Solution (TOPSIS), a MCDM technique based upon the concept 
that the chosen alternative should have the shortest distance from the ‘ideal solution’ and the farthest 
distance from the ‘negative ideal solution’, adopted for data analysis. The coefficient of relative 
closeness (CRC) to the ‘ideal solution’ of each sub-sectors within service sector determined. Rank of 
each sub-sector determined based on those CRCs. In addition, the ranks of the various States, in terms 
of their performances in service sectors, evaluated using TOPSIS analysis.
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1. 	 INTROUCTION

Indian Economy is a growing economy. India now ranks among ten fastest growing economies 
in the world, with average economic growth at over 7 per cent a year during the past decade and 
over 9.5 per cent in 2006-07. Everything that grows also changes its structure. Just as a growing tree 
constantly changes the shape, size, and configuration of its branches, a growing economy changes 
the proportions and interrelations among its basic sectors—agriculture, industry, and services and 
between other sectors—rural and urban, public and private, domestic- and export-oriented. In India, 
also there are changes in shares of contribution of basic sectors.

The service sector produces “intangible” goods, some well known—government, health, 
education—and some quite new—modern communications, information, and business services. 
Producing services tends to require relatively less natural capital and more human capital than 
producing agricultural or industrial goods. As a result, demand has grown for more educated-workers, 
prompting countries to invest more in education—an overall benefit to their people. Another benefit 
of the growing service sector is that by using fewer natural resources than agriculture or industry, 
it puts less pressure on the local, regional, and global environment. Conserving natural capital and 
building up human capital may help global development become more environmentally and socially 
sustainable. However, growth of the service sector will not be a miracle solution to the problem of 
sustainability, because agricultural and industrial growths are also necessary to meet the needs of the 
growing world population.

In India, the services sector has been the key driver of this growth for over a decade. During 
the 1990s, India’s service sector grew at an average annual rate of 9 per cent, well ahead of the growth 
rate of industry at 5.8 per cent per annum and that of agriculture at 3.1 per cent per annum. In India, the 
service sector contributed approximately 68.6 per cent of the overall average real GDP growth (Service 
Value Added) in the past five years between 2002-03 and 2006-07. In 2006-07, growing at 11.2 per 
cent year on year, services (excluding construction) constituted 54.9 per cent of Indian GDP1. 

Service sector has a diverse domain in terms of economic activities, sizes, and operational 
characteristics of the units. The entire range of units in the service sector consist of very big corporate 
entities accounting for bulk output as well as large number of small and tiny enterprises with substantial 
share in employment. The estimated share of unorganized service sector in total Net Domestic Product 
(NDP) increased from 52.4 percent in 1999-00 to 54.1 percent in 2007-08, while the share of unorganized 
agriculture sector is 91.2 percent and that of manufacturing sector including mining, electricity, and 
gas is 38.7 percent in 2007-08. Among contribution from unorganized sector, unorganized service 
sector alone contribute 51 percent share in NDP in 2007-08 compared to 44.8 percent in 1999-20002.

 Although contribution of unorganized service sector in NDP is quite high, major data gap 
exists in all segments of this sector because of their irrespective growth and spread over geographical 
domain. To meet up the data gap National Sample Survey Organisation (NSSO) conducted an integrated 
survey of enterprises and households in its 63rd round during July 2006- June 2007 through a specially 
designed schedule (Schedule 2.345) and collected various information on operating expenses, receipts, 
gross value added, employment particulars, fixed assets etc. The focus of the survey was on enterprises 
belonging to the service sector excluding trade. 

Rangarajan3 stressed upon creating productive employment opportunities to absorb the newly 
added population in labour force and to improve the ‘quality’ of employment such that real wages 
rise through improved productivity. Motivated by this, the present study aims to identify key service 
sectors in India amidst multiple conflicting criteria derived from the survey of NSS 63rd round. Section 
2 of the paper describes multiple-criteria framework, Section 3 describes the survey data and selection 
of independent economic indicator. Section 4 deals with TOPSIS, a MCDM technique used for data 
analysis. Analytical observations presented in Section 5. The paper ends with concluding remarks in 
Section 6.
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2. 	 MULTIPLE CRITERIA FRAME WORK

One way to look at the structure of an economy or any sector of an economy is to compare 
the shares of different sectors/sub-sectors in terms of its contribution to the country’s total output and 
employment. Service sector growth in India is broad-based (details in Table 1 below), and cross-sectoral 
complementarities and synergies are helping to strengthen the overall performance of the sector, given 
that some of these services constitute important inputs for both manufacturing and services growth and 
productivity. For example, the communications sub-sector has grown at over 15 per cent since 1980s. 
Consequently, shares of services sub-sectors dependent on advanced IT and telecom technology, also 
increased. Data from India’s National Accounts Statistics for the period 1981-82 to 2006-07 indicate 
that the share of communications sub-sector increased from 1.8 per cent to 7.5 per cent, while banking 
and insurance sub-sectors increased their share from 6.5 to 11.3 per cent1. During this period that 
shares of all other traditional services either declined or at best remained same (details in Table 1 and 
2 below).

At present services account for about 26 per cent of total organized sector employment in the 
country while contributing a little over 55 per cent to the national GDP, which has led to concerns about 
the job-less growth phenomenon in this high growth sector. A sectoral disaggregation of the employed 
workforce shows that in 2004-05, the four services categories (excluding construction) contributed 
23.4 per cent to the total incremental employment generated in the five year period between 1999-
2000 and 2004-05 (gross incremental employment was around 60.82 millions). The services sector 
improved its share from 22.8 per cent of gross employment to 23.4 per cent in the same period, adding 
16.8 million workers in the five-year period. However, despite the low overall elasticity of employment 
in the country at just 0.48, the 61st round NSS data shows that employment elasticity is reasonably 
high (and increasing) in certain service categories, with financing, insurance, real estate and business 
services registering an elasticity of employment of 0.94 followed by construction sector employment 
elasticity at 0.88 (details in Table 3 below)1,4.

Table 1: Share of Different Sub-sectors within Services (at 1999-2000 prices)

Service Sectors 1981-82 1986-87 1991-92 1996-97 2001-02 2006-07

Trade 28.3 27.0 25.1 27.3 26.6 26.7

Hotel & Resturant 2.0 2.0 2.0 2.4 2.6 2.5

Railway 4.4 4.0 3.5 2.7 2.3 2.2

Other transport 9.5 9.4 9.5 10.0 9.2 10.1

Storage 0.4 0.3 0.3 0.2 0.2 0.1

Communications 1.8 1.7 1.7 2.3 4.3 7.5

Banking & Insurance 6.5 8.1 10.2 10.7 11.2 11.3

Real Estate & Business Services 13.8 14.8 16.0 15.1 14.7 14.1

Public Administration 14.7 15.3 14.5 12.4 12.8 10.6

Other services 18.8 17.5 17.1 16.8 16.2 14.9

Total 100 100 100 100 100 100

Source: National Accounts Statistics, Government of India, several years
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Table 2: Growth Rates within the Services Sector

Service Sectors 6th Plan 7th Plan 8th Plan 9th Plan 10th Plan 

Trade 5.3 6.5 9.1 7.3 9.3

Hotel & Resturant 5.4 6.9 11.2 9.3 9.0

Railway 2.8 5.7 1.9 4.7 7.7

Other transport 6.9 7.0 8.4 6.0 11.4

Storage 3.5 1.8 2.4 2.2 5.6

Communications 6.7 5.3 14.1 21.8 22.1

Banking & Insurance 7.5 13.4 8.2 9.0 9.3

Real Estate & Business Services 7.3 8.1 6.1 7.2 8.3

Public Administration 6.1 7.9 3.9 8.5 5.2

Other services 3.9 6.0 7.0 7.0 7.6

Source: National Accounts Statistics, Government of India, several years

Table 3: Employment Statistics (disaggregated)

Sectors
 Sectoral Share (%)

Elasticity
1999-2000 2004-05

Agriculture, forestry & fishing 59.8 58.4 1.52

Mining & quarrying 0.6 0.6 0.82

Manufacturing 12.1 11.7 0.34

Electricity, gas and water supply 0.3 0.3 0.33

Construction 4.4 5.6 0.88

Trade, Hotels & restaurant 9.4 10.3 0.59

Transport, storage & communication 3.7 3.8 0.27

Financing, insurance, real estate and business services 1.3 1.5 0.94

Community, social and personal services 8.4 7.8 0.28

Total 100 100 0.48

Source: Rangarajan et al (2007); data from NSSO 2004-05, based on 61st Round Survey.

Accelerating growth and expanding employment opportunities are the goals of economic policy. 
However, employment elasticity varies from sector to sector. Some sectors, by their very nature, are 
labour intensive, while some are capital intensive. In addition, demand for labour depends on the 
relative prices of capital and labour. In a labour abundant economy, the price of labour is cheaper than 
that of capital, favouring labour intensive technologies wherever feasible. Thus, any programme aimed 
at expanding employment opportunities must focus on three factors- growth, productivity of labour, 
relative price of labour and capital. Therefore, the economic planning process is not straightforward 
and involves responsibility of taking decision amidst multiple conflicting criteria.
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3. 	 THE SURVEY DATA AND SELECTION OF ECONOMIC
	  INDEPENDENT INDICATORS

The Survey Data:

NSSO conducted an integrated survey of households and service sector enterprises in the 63rd 
round of NSS during July 2006-June 2007. The focus of the survey was on enterprises belonging to 
the service sector excluding trade. The round covered broadly service sector enterprises engaged in the 
activities of hotels and restaurants ( Section H of NIC 04); transport, storage and communication (I); 
financial intermediation (J); real estate, renting and business activities (K); education (M); health and 
social work (N) and other community, social and personal service activities (O). 

The survey did not cover (i) transport via railways, transport via pipeline (groups 601, 603 and 
division 62 of NIC 04), (ii) operating of real estate of self owned residential buildings (sub-class 70103 
of NIC’04), (iii) monetary intermediation (group 651 of NIC’04)- the obtaining of funds in the form 
of transferable deposits i.e., funds that are fixed in money terms and obtained on a day-to-day basis 
and this includes activities of central banks and monetary institutions other than central banks viz. 
commercial banks, discount houses, saving banks etc. (iv) activities of trade unions (sub-class 91200), 
religious organizations (sub-class 91910) & political organizations (sub-class 91920). A part of the 
sub-class 91910 relating to activities of individuals who provided services directly to worshippers like 
priests etc. was covered.

Among the industries under coverage of survey, the units excluded were (i) all Government 
and Public Sector enterprises, (ii) all Government and Government aided educational institutions, (iii) 
service sector units registered under the Factories Act 1948, units appearing in the Annual Survey of 
Industries (ASI) frame 2004-05, (iv) enterprises which operated for less than 30 days (less than 15 
days for seasonal enterprises) during last 365 days preceding the date of survey.

The survey also did not cover the service sector enterprises engaged in the activities of 
wholesale and retail trade, repair of motor vehicles, motorcycles and personal and household goods 
(G); public administration and defence (L); production activities of private households and activities 
of private households as employers (P) and extra-territorial organizations and bodies (Q) (hereafter 
‘service sector enterprises’ would mean ‘service sector enterprises under coverage of the survey’). 
Table 4 below provides concordance table for notation used for activity category and we shall use 
these notations throughout this paper.

 The survey covered the whole of the Indian Union except (i) Leh (Ladakh), Kargil, Punch and 
Rajuri districts of Jammu and Kashmir, (ii) interior villages situated beyond 5 km of a bus route in 
Nagaland, (iii) villages of Andaman and Nicobar Islands, which remain inaccessible throughout the 
year.

The entire survey period divided into four sub-rounds, each consists of three consecutive 
months starting from 1st July’2006 to 30th June’2007. Equal numbers of sample villages and urban 
frame survey blocks allotted to each sub-round. Within a particular sub-round, the fieldwork spread 
out evenly over different months to the extent possible. Use of list frame, comprising relatively large 
units, envisaged to improve the efficiency of estimate of gross value added. In area frame, a stratified 
multi-stage sampling design adopted. In area frame, total 13,271 (Rural: Urban:: 5573:7698) first 
stage units surveyed out of  total allotment of 13,322 (Rural: Urban:: 5601:7721) first stage units in 
all over India. In list frame only 438 (Rural:Urban::13:425) units could identified/surveyed out of 998 
(Rural: Urban::21:977)  big service sector companies distributed all over India.  
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Selection of Independent Economic Indicators:

The NSS 63rd round survey collected information through a designed schedule (Schedule 2.345). 
The items of information collected through different blocks of the schedule included (i) particulars of 
operation and background information of the enterprise, (ii) principal operating expenses, (iii) other 
operating expenses, (iv) principal receipts, (v) other receipts, (vi) other receipts/expenditures (non-
entrepreneurial) for non-financial enterprises, (vii) gross value added, (viii) employment particulars, 
(ix) compensation to workers, (x) fixed assets owned and rent payable on hired assets, (xi) financial 
liabilities. There after estimates obtained adopting estimation procedure of muti-stage stratified 
sampling design. Estimated values are presented in the 63rd round NSS report on service sectors5,6. The 
data source of the present empirical study is the said reports. 

The tabulated survey data provides many criteria. Now, to judge the performance of different 
service sub-sectors and further to study the relative position of various States about their contribution 
in service sector, amidst various conflicting criteria, we select nine (9) independent key economic 
indicators to derive a composite index termed coefficient of relative closeness (CRC) to ‘ideal-
solution’. The judgment will be based on those CRCs. The selected indicators along with goal and 
data source mentioned in Table 5 below.

Table 4: Concordance table for notations for activity category

Section/ activity NIC 2004 codes
Notations used in 
tables for ‘activity 
category’

(1) (2) (3)

H

Hotels	 551 H1

Restaurants 552 H2

All All codes combined H

I

Storage and warehousing 6302 I1

Mechanised road transport 6021, 60221, 60231 I2

Non-mechanised motor transport, water 
transport and other related activities

60222, 60232, 61, 
6301, 6303, 6304, 
6309

I3

Communication 64 I4

All All codes combined I

J

Non-banking financial intermediation 
except insurance and pension funding 659 J1

Insurance and pension funding and 
auxiliary activities 66,67 J2

All All codes combined J

K Real estate, renting and business 
activities 70-74 K

M Education 80 M

N Health and social work 85 N

O Other community, social and personal 
service activities 90, 9191, 9199, 92, 93 O

All section categories under survey coverage (H, I, J, K, M, N, O) All
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Table 5: Few selected independent economic indicators  

Economic Indicator Goal
Data Source

Ratio of total receipts to employment Maximize

Table 31 and Table 32 of NSS 
Report No. 529 (63/2.345/2)

Ratio of total receipts to fixed assets Maximize

Ratio of total receipts to operating expenses Maximize

Ratio of value added to employment Maximize

Ratio of value added to fixed assets Maximize

Ratio of value added to total receipts Maximize

Ratio fixed assets to employment Maximize

Average number of workers per enterprise Maximize Table 4, Table 5 of NSS Report 
No. 529 (63/2.345/2)

Ratio of Emoluments  to Gross Value added Maximize Table 8 and Table 9 of NSS 
Report No. 529 (63/2.345/2)

4.	  THE METHODOLOGY:  TOPSIS 

Hwang and Yoon7  advocated the Technique for Ordered Preference by Similarity to Ideal 
Solution (TOPSIS) based upon the concept that the chosen alternative should have the shortest distance 
from the ideal solution and the farthest from the negative-ideal solution. A number of developments 
in this took place since then. Among them, a few are Zeleny8, Yoon and Hwang9, Sinha and Shah10. 
Building blocks of this part of a methodology consists of decision matrix, entropy method for weighting 
criteria, and multi-criteria method for evaluating decision matrix and pointing the best scenario.

Decision Matrix:

If number of scenarios is n and number of indices of system performance is m, the decision matrix  

( )( )
1(1) , 1(1)ij i n j m

R r
= =

=  can be constructed as:

          		            
( )
( )

1 2

1 2

, ,......,

, ,......,
m

m

w w w

C C C
 

R =

1 11 12 1

2 21 22 2

1 2

..

..
. . . .. .
. . . .. .

..

m

m

n n n nm

A r r r
A r r r

A r r r

 
 
 
 
 
 
   					   

(1)

 In our case, scenarios are service sub-sectors or States( )1 2, ,..., nA A A , and independent 

economic indicators are criteria( )1 2, ,..., mC C C . Values ( )1 2, ,..., mw w w written above the matrix are 
an importance weights of criteria defined by economic policy maker, or derived in another way; they 

usually (but not necessarily) sum to one. Entries ijr in (1) represent scenarios’ scores with respect to 
criteria set.
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Entropy Method

Entropy is generally understood as a measure of uncertainty in the information. By considering scores 
of scenarios as specific emitters of information about importance of each criterion, entropy approach 

enables measuring that source and determining the relative weights of criteria ( )1 2, ,..., mw w w in rather 
simple and straightforward manner. By additive normalization (2) of each column in matrix (1), a new 
matrix (3) derived containing relative scores of scenarios across criteria.
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The information contained in matrix X can be considered as ‘emission power’ of each criterion  

jC  (j = 1, 2,..., m), and used to compute an entropy value je  :

1
ln , 1, 2,...,

n

j ij ij
i

e k x x j m
=

= − =∑
					     (4)

Constant k = 1/ln n is used to guarantee that 0 1je≤ ≤ . Degree of divergence jf of average intrinsic 
information contained in each criterion calculated as:

1 , 1,2,..., .j jf e j m= − = 						      (5)

It means that if more divergent are initial scores ijr of scenarios iA  (i = 1, 2,..., n) for given criterion 

jC  , the higher is its jf  and more important is criterion jC  for the problem. Consequently, if all 
scenarios have similar scores for given criterion, this criterion is less important for specific problem, 
and if all scores against this criterion are the same, criterion can be eliminated because it transmits no 

information to the economic policy maker. If jf is considered as specific measure of inherent contrast 

intensity of the criterion jC  , final relative weights for all criteria can be obtained by simple additive 
normalization:

1

1
, 1, 2,..., .
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j j k
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w f f j m
−

=

 
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 
∑ 					     (6)

Because the criteria weights are obtained directly from the decision matrix, which means independently 
of the economic policy maker, this qualifies the entropy method as unbiased (‘objective’) evaluation 

procedure and the same may be adopted as valid for the result obtained – criteria weights ( )1 2, ,..., mw w w
.
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TOPSIS Method

TOPSIS is based on order preference by similarity to ideal solution. The underlying concept is that 
most preferred alternative should not only have shortest distance from ‘ideal’ solution, but also longest 
distance from ‘negative-ideal’ solution. Notice that similar concept has been pointed out by Zeleny8; 
in his approach, however, multidimensional distances are measured from so-called a ‘utopia point’. 
TOPSIS is rational and relatively simple. It evaluates a decision matrix (1) in several steps starting by 
normalizing columns of a decision matrix and then multiplying values in columns is by corresponding 
criterion’s weights. TOPSIS then identifies best and worst value in each column and create two sets 
of these values across all columns named ‘ideal solution’ and ‘negative-ideal solution, respectively. 
In the next step so-called separation measures for all scenarios are computed based on their Euclidean 
distances from ‘ideal’ and ‘negative-ideal’ solutions (across all criteria). Finally, the coefficient of 
relative closeness (CRC) to ‘ideal’ solution calculated for each scenario as ratio of separation measure 
from negative ideal solution to sum of the separation measures both from ‘ideal’ and ‘negative-ideal’ 
solution and scenarios ranked appropriately based on CRC value. The minimum CRC value will be 
zero and the maximum will be one. Ranking of the scenarios will be as per descending order of CRC. 
Top-ranked scenario is with the shortest distance from ideal solution and TOPSIS guarantees that it 
also has the longest distance from negative-ideal solution. 

ANALYTICAL OBSERVATIONS BASED ON THE 5.	
EMPIRICAL STUDY

	 It may be observed that if gross value added per worker were the only criteria for evaluating 
the performances in service sub-sectors then, in all India, based on 63rd Round NSS data, the sub-
sectors according to their descending order of importance turned out to be J2, H1, K, I1, N, I2, M, 
I3, I4, H2, J1, O. However, as per TOPSIS ranking, as seen from Table 6, the order of importance is 
J2, H1, J1, K, I1, H2, N, I2, I3, M, I4, O. That is, due to TOPSIS ranking, the rank of J1 forwarded to 
third position straightway from 11th position. One of the reasons for the same may be higher value of 
average number of worker involved in J1 and higher ‘ratio of value added to fixed asset’ compared to 
others. In fact, in terms of average number of workers per enterprise J1 stands 3rd immediately after 
H1 and I1 and value of ‘ratio of value added to fixed asset’ it is in second position immediately after 
J2. Similarly, in between K and H2, there were I1, N, I2, M, I3, and I4, when the rankings were based 
on only gross value added per worker. However, TOPSIS ranking depicts that in between K and H2, 
there is only I1. One of the reasons for the same may be the values of ‘ratio of emoluments to gross 
value added’. In case of I1, N, I2, I3, I4 these are much lower compared to K, H2. In case of service 
sub-sector M, although the ‘average number of worker’ and the ‘ratio of emolument to GVA’ of M 
are higher than that of K and H2, the ‘ratio of GVA to fixed asset’ is low. Thus, TOPSIS provides a 
decision considering multiple criteria. However, economic planner, instead of determining objective 
weights, may consider subjective weights as per requirement of the State and/or economic policy and 
perform an analysis using MCDM technique to determine priority sectors. The importance order of 
service sub-sector based on TOPSIS ranking tabulated in Table 6 below. Also the relative position of 
the States tabulated in Tables 7 to 9. 

Based on the results of the present analysis, it may observed that the sub-sector H1 and J1 
performed fairly well in both Rural and Urban sector, while J2 is in better position in Establishment 
sector of Urban areas. Reflection of I4, especially in Rural India, is not very good. The sub-sector M 
and O is in a lower side of the stratum. I1 performed better in rural areas. 

Among the States/UT Chandigarh has the highest CRC (more than 90%), followed by Goa, 
Karnatak, Gujarat and Maharashtra ( 25-20%). The CRC ranged between 20-15% in case of Aandaman 
Nicobar Island, Daman & Diu, D & N Haveli, Mizoram & Delhi and 15-10% in case of Punjab, 
Jammu & Kashmir, Arunachal Pradesh, Nagaland, Sikkim, Rajasthan, Manipur, Himachal Pradesh, 
Kerala, and Haryana. Bihar, West Bengal, Tripura, Uttar Pradesh, Assam, Chattisgarh, and Orissa have 
CRC less than 5%. The remaining States namely Puduchery, Uttarakhand, Tamil Nadu, Megahlaya, 
Lakshadeep, Madhya Pradesh, Andhra Pradesh and Jharkhand performed slightly better ( 10-5%) in 
terms of CRC. In OAE sector, Nagaland, Meghalaya, and Manipur are on the upper stratum both in 
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Rural and Urban part of India. In establishment sector, Goa, Daman & Diu, Delhi, D & N Haveli, 
Punjab are on the upper stratum in Rural India while Chandigarh, Karnatak, Gujarat, Maharshtra, and 
Goa are on upper stratum in Urban India.

This may be noted here that ranks of service sub-sectors depend on data of both list frame as 
well as area frame, while that of the States depend on data of area frame only.

6. 	 CONCLUDING REMARKS

	 TOPSIS is one of the MCDM techniques. There are several other techniques like Simple 
Additive Weighting Method, Hierarchical Additive Weighting Method, and ELECTRE Method. 
Secondly, the method of determination of weights is also many, e.g., Eigenvector Method, Weighted 
Least Square Method, LINMAP etc., besides Entropy Method. Further, one can construct the separation 
measures using some other method than Euclidean distance. ‘Ideal’ and ‘negative-ideal’ solutions can 
also be determined subjectively based on experience/demand of the economic planner. In different 
techniques, the ranks may thus vary and as such, the present ranking procedure is not unique. However, 
the main emphasis of the present study is to take decision under multiple conflicting criteria based on 
MCDM techniques and the analysis depicts that use of MCDM technique may lead a planner to think 
alternatively. An economic planner may also include or discard few indicators from the analysis as 
per importance. Furthermore, before interpreting the results of the analysis one should keep in mind 
the coverage area. Since not all types of service sub-sectors surveyed, one should interpret the ranks 
accordingly.

Table 6: Rank of different service sub-sectors in descending order of CRC

RURAL

Rank
OAE ESTABLISHMENT ALL

Sub-Sector CRC Sub-Sector CRC Sub-Sector CRC

1 I1 0.600691 H1 0.570586 H1 0.741812
2 H1 0.382821 I1 0.494381 I1 0.690191
3 I2 0.288037 J1 0.435782 J1 0.257716
4 K 0.244106 H2 0.304425 H2 0.224416
5 H2 0.207611 J2 0.202207 I2 0.219905
6 J2 0.175567 I2 0.177494 M 0.209699
7 I3 0.159986 I4 0.139838 I3 0.192296
8 J1 0.158476 N 0.133564 J2 0.175469
9 N 0.147673 I3 0.118749 N 0.143677
10 M 0.124761 M 0.104875 K 0.129605
11 O 0.121565 K 0.08251 O 0.109974
12 I4 0.105892 O 0.065848 I4 0.084091

URBAN

1 H1 0.629224 J2 0.818766 J2 0.680619
2 J1 0.372094 J1 0.47393 H1 0.43535
3 I3 0.22944 H1 0.265806 J1 0.362184
4 H2 0.226602 K 0.262348 K 0.235769
5 I1 0.167834 I4 0.191513 I1 0.146696
6 K 0.153005 I3 0.180742 H2 0.12472
7 I2 0.143789 H2 0.132641 N 0.117591
8 J2 0.116635 I2 0.120719 I2 0.103398
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9 N 0.099806 N 0.079403 I3 0.095437
10 I4 0.094723 I1 0.074681 M 0.084517
11 O 0.091005 O 0.070853 I4 0.079408
12 M 0.082193 M 0.069375 O 0.055025

COMBINED

1 H1 0.721774 J2 0.816299 J2 0.620782
2 J1 0.275297 J1 0.391854 H1 0.532587
3 H2 0.229996 H1 0.271953 J1 0.238573
4 I1 0.219815 K 0.24889 K 0.237377
5 K 0.206642 I3 0.172857 I1 0.221501
6 I3 0.198145 I4 0.170694 H2 0.12686
7 I2 0.185603 H2 0.144331 N 0.118234
8 J2 0.153875 I1 0.093967 I2 0.103909
9 N 0.123722 I2 0.088013 I3 0.092499
10 O 0.115473 N 0.076093 M 0.08972
11 I4 0.103886 M 0.063161 I4 0.072192
12 M 0.097212 O 0.058596 O 0.057611

Table 7: Rank of different States in descending order of CRC

RURAL

Rank
OAE ESTABLISHMENT ALL

State CRC State CRC State CRC

1 Nagaland 0.81717 Goa 0.779925 Goa 0.739937
2 Meghalaya 0.738004 Daman & Diu 0.522047 Delhi 0.590279
3 Manipur 0.675327 Delhi 0.45822 Daman & Diu 0.487168

4 A r u n a c h a l 
Pradesh 0.261449 D & N Haveli 0.457145 Punjab 0.418349

5 Delhi 0.195165 Punjab 0.429364 Mizoram 0.41082
6 Mizoram 0.182913 Manipur 0.40412 Nagaland 0.404398
7 A & N Island 0.166238 Puducherry 0.388307 A & N Island 0.399125

8 Chandigarh 0.138058 H i m a c h a l 
Pradesh 0.373008 Manipur 0.374055

9 Sikkim 0.12826 Rajasthan 0.344897 H i m a c h a l 
Pradesh 0.361872

10 Jammu & 
Kashmir 0.11634 A & N Island 0.343923 D & N Haveli 0.359994

11 H i m a c h a l 
Pradesh 0.109981 Tamil Nadu 0.323947 Jammu & 

Kashmir 0.337898

12 Goa 0.100533 Maharashtra 0.301238 Rajasthan 0.320112
13 Daman & Diu 0.100021 Mizoram 0.299587 Meghalaya 0.300154

14 Punjab 0.099876 Chandigarh 0.284383 A r u n a c h a l 
Pradesh 0.26725

15 Lakshadweep 0.09447 Sikkim 0.280713 Chandigarh 0.259317
16 Uttarakhand 0.094129 Kerala 0.27871 Lakshadweep 0.253274
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17 Gujarat 0.091103 Jammu & 
Kashmir 0.273488 Sikkim 0.237916

18 D & N haveli 0.089903 Nagaland 0.273261 Gujarat 0.236665
19 Rajasthan 0.086927 Gujarat 0.260005 Haryana 0.229199
20 Karnataka 0.085105 Haryana 0.231834 Kerala 0.22477
21 Bihar 0.081166 Jharkhand 0.226801 Uttarakhand 0.217184
22 Haryana 0.078854 Meghalaya 0.214798 Puducherry 0.163588
23 Kerala 0.066373 Tripura 0.213397 Maharashtra 0.161232
24 Tamil Nadu 0.063933 Karnataka 0.212369 Tamil Nadu 0.130703

25 Puducherry 0.058758 Orissa 0.211879 M a d h y a 
Pradesh 0.124496

26 Orissa 0.049182 A n d h r a 
Pradesh 0.208362 Tripura 0.115616

27 Maharashtra 0.04882 Uttarakhand 0.191917 Karnataka 0.108256

28 Chhattisgarh 0.047004 A r u n a c h a l 
Pradesh 0.190733 Jharkhand 0.103178

29 A n d h r a 
Pradesh 0.045073 West Bengal 0.172 A n d h r a 

Pradesh 0.09794

30 Tripura 0.045006 M a d h y a 
Pradesh 0.169769 Orissa 0.093777

31 M a d h y a 
Pradesh 0.043496 Bihar 0.157452 Bihar 0.093103

32 Jharkhand 0.042949 Lakshadweep 0.138052 Uttar Pradesh 0.089733
33 Uttar Pradesh 0.040785 Assam 0.122111 West Bengal 0.085225
34 Assam 0.037769 Chhattisgarh 0.11735 Assam 0.080691
35 West Bengal 0.036747 Uttar Pradesh 0.116511 Chhattisgarh 0.054446

Table 8: Rank of different States in descending order of CRC

URBAN

Rank
OAE ESTABLISHMENT ALL

State CRC State CRC State CRC

1 Nagaland 0.890387 Chandigarh 0.853627 Chandigarh 0.900299
2 Meghalaya 0.844213 Karnataka 0.66653 Karnataka 0.408863
3 Manipur 0.761067 Gujarat 0.389718 Gujarat 0.261912

4 Arunachal 
Pradesh 0.229645 Maharashtra 0.364107 Maharashtra 0.248145

5 Chandigarh 0.099447 Goa 0.256515 Goa 0.214501
6 Mizoram 0.081593 Kerala 0.23753 A & N Island 0.196492

7 Himachal 
Pradesh 0.075799 D & N Haveli 0.1968 Sikkim 0.15637

8 A & N Island 0.071483 A & N Island 0.173607 Kerala 0.151081

9 Bihar 0.071081 Jharkhand 0.165227 Jammu & 
Kashmir 0.148452

10 Sikkim 0.070856 Sikkim 0.161286 D & N Haveli 0.139435

11 Jammu & 
Kashmir 0.066678 Jammu & 

Kashmir 0.148885 Nagaland 0.136907
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12 Daman & Diu 0.064065 Punjab 0.147021 Himachal 
Pradesh 0.124755

13 Lakshadweep 0.063772 Bihar 0.146442 Arunachal 
Pradesh 0.117361

14 Gujarat 0.06153 Lakshadweep 0.140322 Daman & Diu 0.110052
15 Rajasthan 0.054366 West Bengal 0.139487 Delhi 0.106741
16 Karnataka 0.052784 Nagaland 0.134881 Mizoram 0.1062
17 Tamil Nadu 0.052491 Puducherry 0.133132 Punjab 0.105816

18 Puducherry 0.049518 Andhra 
Pradesh 0.132148 Jharkhand 0.09569

19 Andhra 
Pradesh 0.047972 Himachal 

Pradesh 0.127663 Meghalaya 0.093179

20 Haryana 0.047233 Tamil Nadu 0.121856 Haryana 0.092583

21 Tripura 0.045252 Arunachal 
Pradesh 0.117805 Rajasthan 0.090847

22 Madhya 
Pradesh 0.0433 Mizoram 0.112718 Assam 0.090144

23 West Bengal 0.041559 Daman & Diu 0.110708 Bihar 0.090039
24 Delhi 0.041052 Assam 0.108936 Manipur 0.087729

25 Orissa 0.040831 Delhi 0.107323 Andhra 
Pradesh 0.086465

26 Jharkhand 0.040203 Haryana 0.106519 Tamil Nadu 0.08548
27 Assam 0.039305 Rajasthan 0.100549 Uttarakhand 0.084379
28 Maharashtra 0.038053 Uttarakhand 0.099341 West Bengal 0.082987
29 Punjab 0.03768 Manipur 0.098483 Puducherry 0.080545

30 Chhattisgarh 0.03763 Madhya 
Pradesh 0.094321 Lakshadweep 0.069352

31 Kerala 0.036653 Chhattisgarh 0.090772 Madhya 
Pradesh 0.065286

32 Uttarakhand 0.035956 Meghalaya 0.087455 Chhattisgarh 0.056974
33 Goa 0.034629 Uttar Pradesh 0.056327 Uttar Pradesh 0.039286
34 Uttar Pradesh 0.034465 Tripura 0.055222 Orissa 0.038899
35 D & N Haveli 0.031227 Orissa 0.052427 Tripura 0.035931

Table 9: Rank of different States in descending order of CRC

COMBINED

Rank
OAE ESTABLISHMENT ALL

State CRC State CRC State CRC

1 Nagaland 0.843366 Chandigarh 0.908369 Chandigarh 0.939665
2 Meghalaya 0.777315 Karnataka 0.569596 Goa 0.249638
3 Manipur 0.712797 Gujarat 0.351522 Karnataka 0.248716

4 A r u n a c h a l 
Pradesh 0.219754 Maharashtra 0.31767 Gujarat 0.239761

5 Chandigarh 0.172364 Goa 0.257362 Maharashtra 0.200048
6 Mizoram 0.137067 D & N Haveli 0.184234 A & N Island 0.184518
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7 A & N Island 0.128516 Kerala 0.152329 Daman & Diu 0.165757
8 Sikkim 0.112635 A & N Island 0.145533 D & N Haveli 0.156366

9 H i m a c h a l 
Pradesh 0.090709 Daman & Diu 0.142277 Mizoram 0.149686

10 Jammu & 
Kashmir 0.089713 Punjab 0.139495 Delhi 0.14879

11 Delhi 0.087123 Puducherry 0.124979 Punjab 0.135273

12 Lakshadweep 0.078766 Sikkim 0.120754 Jammu & 
Kashmir 0.131155

13 Bihar 0.07813 Tamil Nadu 0.116534 A r u n a c h a l 
Pradesh 0.129987

14 Daman & Diu 0.077241 Manipur 0.114248 Nagaland 0.129713
15 Rajasthan 0.07685 Delhi 0.111621 Sikkim 0.121795

16 Haryana 0.07402 A n d h r a 
Pradesh 0.1085 Rajasthan 0.112213

17 Gujarat 0.072515 A r u n a c h a l 
Pradesh 0.103063 Manipur 0.108237

18 Punjab 0.071532 H i m a c h a l 
Pradesh 0.102652 H i m a c h a l 

Pradesh 0.107397

19 Goa 0.069083 Mizoram 0.101227 Kerala 0.106529
20 Uttarakhand 0.068725 West Bengal 0.100739 Haryana 0.10103
21 Karnataka 0.061084 Nagaland 0.099301 Puducherry 0.096491
22 D & N Haveli 0.058815 Rajasthan 0.098714 Uttarakhand 0.090285

23 Tamil Nadu 0.054966 Jammu & 
Kashmir 0.098477 Tamil Nadu 0.0848

24 Kerala 0.052251 Uttarakhand 0.081379 Meghalaya 0.079725
25 Puducherry 0.051187 Haryana 0.081111 Lakshadweep 0.069566

26 Maharashtra 0.048734 Jharkhand 0.077531 M a d h y a 
Pradesh 0.063306

27 M a d h y a 
Pradesh 0.044015 Bihar 0.072315 A n d h r a 

Pradesh 0.057766

28 Orissa 0.04397 M a d h y a 
Pradesh 0.069758 Jharkhand 0.054563

29 A n d h r a 
Pradesh 0.04391 Meghalaya 0.060849 Bihar 0.046973

30 Chhattisgarh 0.040225 Lakshadweep 0.05344 West Bengal 0.045247
31 Tripura 0.039928 Chhattisgarh 0.049938 Tripura 0.041948
32 Jharkhand 0.039474 Orissa 0.048838 Uttar Pradesh 0.04123
33 Uttar Pradesh 0.035396 Assam 0.048005 Assam 0.040036
34 West Bengal 0.035318 Tripura 0.047937 Chhattisgarh 0.036981
35 Assam 0.030738 Uttar Pradesh 0.037974 Orissa 0.033878
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NSS 63rd round enterprise survey: Certain conceptual issues and operational 
experience

By T. K. Sanyal, DDG, SDRD

Abstract:

Service sector contributes more than fifty percent of the GDP of India. However, major data gaps exist 
in this sector. NSS 63rd round enterprise survey was an attempt to bridge the data gaps. In this paper 
the experience of  tabulating the results of enterprise survey is documented. It starts with highlighting 
the shortcomings noticed in designing the schedule and its impact on the tabulation. Then an attempt 
is made to narrate the data collection problems and its impact on the tabulated results. Certain other 
problems encountered in validating the tables are taken up in the next section. The issue of sample size 
in enterprise survey is then discussed by citing an example from NSS 63rd round. The paper concludes 
by saying that no attempts should be made in future to cover the extremely big enterprises along with 
micro and small enterprises. In such a case, estimates produced at the disaggregated level are more 
likely to be subject to high sampling errors.

*********************
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Introduction1.	 : In post 90’s economic scenario, Service sector enterprises continue to have 
a dominant share of GDP of the country. But several data gaps exist in this sector. To give 
a few examples, data on private non-financial services are not available regularly. Also, 
major data gaps exist in respect of private non-banking financial sectors (NBFCs), Self-Help 
Groups (SHGs), Co-operative credit societies, Micro-finance institutions etc. Unorganised 
manufacturing and unorganised service sector enterprise surveys are periodically (normally 
after a gap of five years) conducted by NSS. Central Statistical Organisation (CSO) uses the 
results of unorganised enterprise surveys of NSS as benchmark estimates for contribution of this 
sector to GDP and they project estimates for the subsequent years using the indices of change. 
For organised service sector enterprises, CSO depends on company finance studies of RBI. 
But the estimates generated through these studies of RBI suffer from very serious limitation of 
small sample size and as such are not very reliable. It is against this background that NSS 63rd 
round enterprise survey was launched covering the entire service sector excluding trade. One 
notable feature of the survey was the coverage of financial enterprises in the survey, which had 
not been done in the past.

1.1 Schedule of enquiry designed for enterprise survey of NSS 63rd round was one of the most 
complex schedules designed for any enterprise survey in the history of NSS. In the course of field-
work and data processing and tabulation, considerable difficulties were experienced. After the 
trial tables were generated, considerable efforts were put in to remove the anomalies in the tables 
owing to omissions or commissions in the schedule designing stage and data collection stage. The 
following sections give a critical assessment of enterprise survey of NSS 63rd round based on the 
experience of tabulating the results.

Shortcomings in the schedule2.	 : The following paragraphs list the shortcomings in the designing 
of the schedule, which had impacted the tabulation.

2.1 Item number 221 in block 2.1 enquires whether the surveyed enterprise is a private non-profit 
institution (NPI) or not. A private NPI may be a market or non-market entity. A private non-market 
NPI is called NPISH. Methods of Valuation of output of an NPISH and a market NPI are totally 
different. In the absence of follow-up questions to item 221, it was not possible to know the 
whether the surveyed enterprise answering ‘yes’ to item 221 is really an NPISH or a market NPI.
2.2 Item 357, block 3.1 (i.e. taxes on products) is part of distributive expenses. It should not have 
been part of other operating expenses. Distributive expenses (item 453), which includes, inter alia, 
taxes on products, was recorded in block 4.2. So, in deriving value added in item 459, block 4.2, 
taxes on products gets subtracted twice. At the tabulation stage, it created lot of problems.
2.3 Similarly, item 447 (production subsidy/interest subsidy), block 4.1 and item 645 (production 
subsidy/interest subsidy), block 6 relates to ‘subsidies on products and other subsidies on production’ 
(as per para 3.0.9, p C-13, Instruction to field staff, vol. 1, NSS 63rd round). This should have been 
taken out of the respective blocks.  
2.4 Block 4.2 (value added block) was relevant for non-financial enterprises whereas block 6 
(value added block) was relevant for financial enterprises. Some enterprises (possibly mixed 
activity units) reported entries in both block 4.2 and block 6. At the tabulation stage, this created 
problems in taking into account the value added contribution of financial part when the NIC code 
of the enterprise belonged to non-financial sector and vice-versa.
2.5 Financial enterprises, which included insurance enterprises and pension funds, were covered 
for the first time in service sector enterprise surveys of NSS. However, receipts of both life 
insurance and non-life insurance companies consist of premium received and investment income 
on premium received (notionally known as supplementary premium paid by the policy–holder) 
while expenditures consist of adjusted claims paid. Similar procedure is applicable for pension 
funds. However, none of these items was included in block 6 (related to financial enterprises). This 
was one of the serious drawbacks noticed in designing the schedule.
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2.6 Item 802, block 8 gives the salary and wages (in cash and kind) to hired workers while item 
804 gives the imputed value of group benefits to ‘hired and other workers’. Annual salary per hired 
workers cannot, strictly speaking, be derived by adding item 802 and 804 and then dividing the 
‘total’ by ‘total number of hired workers’.
2.7 Service sector enterprises also include enterprises engaged generation of software, motion 
picture production etc. In many cases, such enterprises produce output that has not yet reached the 
stage (during the accounting period) in which it is normally supplied to others. But ownership of 
such products is nevertheless transferable, if necessary. Therefore, value of semi-finished goods 
must be recorded for any output that is not yet complete at the end of the accounting period. But 
this item was not included either in receipts blocks i.e. block 4 or block 4.1.
3. Data collection problems and its impact at the tabulation stage: Because data collection 
was predominantly carried out through oral enquiry (an estimated 1.3% enterprises only provided 
data from books of accounts), some of the blocks could not be properly filled in. The following 
sections document the data collection problems encountered by the field staff and its impact at the 
tabulation stage.

3.1 Multiple reference periods were followed for data collection. For enterprises maintaining 
accounts and also providing data from books of accounts, reference period of data collection was 
accounting year. For oral enquiry, the reference period of data collection was one month. While one 
cannot deny that ideally this should be the practice, our experience of processing and tabulating 
the enterprise surveys of both 62nd and 63rd round shows that the multiple reference period of data 
collection created lot of problems at the reporting stage by the field staff. There were discrepancies 
in the reference period of data collection in block 2.1 and actual entries recorded in other blocks. 
This went unnoticed by the data processing staff in many cases and was detected after the results 
were tabulated. All the relevant unit records were looked into again to rectify the discrepancies 
and this also contributed to delay in the release of the report. It may be pertinent to mention here 
that results of successive enterprise surveys of NSS 62nd round and NSS 63rd round revealed that 
number of enterprises maintaining accounts and providing data from books of accounts were very 
small (1.3%, 63rd round; 0.7%, 62nd round).

3.2 In significant number of cases entries were recorded in block 7 (employment particulars) with 
no corresponding entries in block 8 (compensation to workers) even when hired workers were 
reported in block 7 and vice-versa. This was also noticed in some list frame enterprises. This 
resulted in imputation either in block 7 or block 8. This was difficult as the imputation needs to be 
industry-specific as the salary and allowances were not uniform across all industries.

3.3 Instruction was given in Vol. 1 that for enterprises maintaining accounts but not giving data 
from books of accounts, data should be collected through oral enquiry. However, serious problems 
were faced in data reporting through oral enquiry in case of big enterprises as many items were 
left unreported. This was specially revealed in blocks 5, 6, 9, 10, as these blocks included complex 
accounting items which are very difficult to fill up through oral enquiry. At the tabulation stage, 
these non-reported items caused serious bottlenecks.

3.4 Many items in the schedule involved complex accounting principles. Investigators were not 
properly trained to fill up these items even when Profit and Loss (P&L) accounts and balance sheets 
were made available to Investigators. This might have been responsible for wrong reporting in 
certain cases resulting in failure of consistencies in different items in the schedule and it impacted 
the inter-consistencies among different tables at the tabulation stage. It should be remembered 
here that there was no statutory legislation making it incumbent upon Companies to furnish the 
requisite information. 

3.5 In some cases, after checking of trial tables references were made to data processing centres and 
it was revealed that entries in the schedule were not tallying with the P&L accounts and balance 
sheets attached with the schedule. It was difficult to rectify such errors as the data processing 
staff was ill-equipped to handle such cases owing to their lack of exposure to business accounting 
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principles. Moreover, the structure of P&L accounts and balance sheets were not uniform in case 
of all enterprises.

3.6 In the absence of any instruction for valuation of output for private non-market NPI, the value 
added was calculated for such enterprises in the usual ‘Product Approach’ by the field-staff. This 
resulted in negative GVA in considerable number of cases. This was revealed during checking of 
trial tables. Considerable amount of time was spent to rectify such anomalies at the post tabulation 
stage resulting in delay in finalising the report.

4. Other remarks:

4.1 At the tabulation scrutiny stage, considerable difficulties were experienced in detecting errors which 
occurred in area frame enterprises, which are smaller enterprises and medium enterprises. Errors of 
such enterprises got subsumed in the combined (list frame and area frame together) estimates generated 
in the trial tables owing to overriding contribution to such estimates by list frame enterprises.

4.2 To obviate the above difficulties, all the tables were regenerated separately for area frame and list 
frame. Scrutiny of separate sets of tables was done to rectify the anomalies.

4.3 The economic characteristics of service sector enterprises were analysed separately for the 
enterprises covered under list frame and area frame. List frame enterprises, by definition, were big 
enterprises and had dominant share in various economic characteristics. Several of the list frame units 
had number of branches spread across the states. The disaggregation of their characteristics needed 
apportionment using some auxiliary information such as number of workers in the branches located in 
different states. However, such break-up was not available for a number of list frame units surveyed. 
Keeping in view this limitation of the survey, the state-wise break-up of various characteristics was 
given only in respect of area frame enterprises.

4.4 The issue of multi-establishment enterprises is a complex one. Instruction was given in 63rd round 
that if the surveyed list frame enterprise is a multi-establishment one having enterprises spread across 
states, a combined return may be filled up for the same. It got revealed during the scrutiny of tables of 
area frame enterprises that several area frame enterprises belonging to segment 9 had entries similar 
to or higher than several list frame enterprises. The same logic of combined return given for list frame 
enterprises applies here as well.

5. Issues related to sample size: 

5.1 The issue of sample size needs proper consideration for giving disaggregated estimates like ‘all-India 
x Tabulation category’, ‘State x Tabulation category’ etc. As for example, ‘storage and warehousing’ 
units not covered under ASI were surveyed in NSS 63rd round. But estimates generated for ‘estimated 
number of enterprises’, estimated number of workers, GVA per worker etc. is subject to high relative 
standard (RSE) error. The following table may be seen.

Table 1: Relative Standard Errors (RSE) by sector

Storage and Warehousing 
(I1)

Relative Standard Error(RSE)
rural urban

Est. no. of enterprises 44.7 20.2
Est. no. of workers 48.0 38.6
GVA per enterprise 20.0 44.79
GVA per worker 28.3 23.5
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5.2 GVA estimates of State x Tabulation Category (I1) have come blank in many states in the tabulated 
results though such estimates were generated in 57th round survey. This is possibly because the number 
of FSUs surveyed in 63rd round (13271 FSUs) was much lower than the same for 57th round (15869 
FSUs). Consequently, in the selected villages and UFS blocks in several states during listing stage, no 
sample enterprise was found under ‘storage and warehousing (I1)’. To illustrate, State-wise sample 
size under tabulation category I1 in 57th round and 63rd round is presented in Table 2 below. Only 82 
sample enterprises were surveyed in 63rd round as against 726 enterprises in 57th round.

Table 2: Sample enterprises surveyed under ‘Storage and Warehousing’ (I1) in 57th round and 
63rd round

State/UT

No. of enterprises surveyed
In 57th round in category 
‘Storage and Warehousing 
‘(I1)

No. of enterprises surveyed
In 63rd  round in category 
‘Storage and Warehousing 
‘(I1)

Total FSUs surveyed=15869 
(57th round)

Total FSUs 
surveyed=13271(63rd round)

Andhra Pradesh 77 2
Arunachal Pradesh 1 0
Assam 43 9
Bihar 55 5
Chhattisgarh 14 1

Delhi 18 14
Goa 0 0
Gujarat 9 2
Haryana 15 0
Himachal Pradesh 6 0

Jammu & Kashmir 20 3
Jharkhand 25 0
Karnataka 30 0
Kerala 10 2
Madhya Pradesh 18 8

Maharashtra 68 9
Manipur 14 4
Meghalaya 38 3
Mizoram 4 0
Nagaland 9 0

Orissa 1 0
Punjab 15 1
Rajasthan 4 0
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State/UT

No. of enterprises surveyed
In 57th round in category 
‘Storage and Warehousing 
‘(I1)

No. of enterprises surveyed
In 63rd  round in category 
‘Storage and Warehousing 
‘(I1)

Sikkim 0 0
Tamil Nadu 17 3

Tripura 32 2
Uttarakhand 1 0
Uttar Pradesh 34 7
West Bengal 141 7
A & N Islands 0 0

Chandigarh 0 0
D & N Haveli 3 0
Daman & Diu 0 0
Lakshadweep 0 0
Puducherry 4 0
all-India 726 82

	 Source: NSS Report No. 483 and NSS Report No. 528

6. Concluding remarks:

6.1 The difficulties encountered during NSS 63rd round highlight the fact that a survey of very big 
enterprises and small, medium and micro-enterprises should never be done together. This leads to 
difficulties in adopting efficient sampling design. The survey also revealed that in the absence of 
statutory legislation, attempts to cover big enterprises through oral enquiry are not desirable. The 
experience of 63rd round led to the decision of covering unincorporated manufacturing, trade and 
service sector enterprises in NSS 67th round enterprise survey.
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A Study of Divergences in the Estimates of Number of Establishments and 
Workers Engaged in the Services Sector in India as per NSS 63rd Round and 

Economic Census 2005

(A Paper Prepared Jointly by CSO (ESD) and Computer Centre 

for the Seminar on NSS 63rd Round)1 

1. Introduction
	 The services sector is a fast growing sector in the Indian economy. As per the latest National 
Accounts Statistics 2009 of CSO, services sector had a share of 52.4% in the GDP at constant price 
during the year 2007-08.

	 Keeping in view the importance of the sector, NSSO conducted the follow-up establishment 
survey on services sector in the 63rd round (2006-07) of National Sample Survey (NSS). The sample 
size at the all-India level (central sample) was 189,844 establishments2 spread over a stratified random 
sample of 13,271 villages/urban blocks of the country. Of the total number of establishments surveyed, 
438 were establishments belonging to the ‘list frame’ which were relatively large in size as compared 
to their counterparts in the ‘area frame’. As per the survey, an estimated 17 million service sector 
establishments employing about 34 million workers were found to be operating in the country during 
2006-07.

2. Scope of the paper 
	 Apart from the NSS follow-up surveys, information on number of establishments and workers 
is also available from the Economic Censuses (EC) conducted from time to time. The last EC was 
conducted during 2005. Although survey period of NSS 63rd round (2006-07) differs from that of EC 
2005, it may be useful to study the closeness of the related estimates based on the two sources. Scope 
of this paper is confined to this study with a view to identifying the sub-domains/activities within the 
services sector where the divergence is more prominent so that remedial corrective measures can be 
taken in future. 

	 NSS 63rd round did not cover establishments belonging to government and public sector. 
Accordingly, figures based on EC 2005 presented in this report do not include such establishments 
to make the comparison with the NSS meaningful. Further, in all the statistical tables, only those 
activities of services sector have been considered for which separate estimates are available in the 
released NSS reports.

3. Findings on the divergences in the alternative estimates
A. All establishments taken together

	 Table 1 shows the divergence in the number of establishments and number of workers in terms 
of ratio of NSS estimate to that of EC. It may be seen that, in general, across all activities except hotels 
and storage & warehousing, NSS estimate is much higher than that of EC. The divergence is quite 
alarming in case of communications, non-banking financial intermediation, and insurance & pension 
funding. The time difference in the conduct of fieldwork of the two sources cannot probably explain 
the said divergence.

1  Team members include Ashish Kumar, G. C. Manna, P. C. Mohanan, G S Lakshmi and P. S. 
Meena. 
2  The term ‘establishment’ used in this paper covers both own account units without hired workers 
and other types of units that employed hired workers.
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Table 1: Divergence with regard to number of establishments and workers

Activity Number of 
establishments

Ratio of 
NSS to 
EC 

Number of workers Ratio of 
NSS to 
ECNSS 63rd 

Round
EC 2005 NSS 63rd 

Round
EC 2005

(1) (2) (3) (4) (5) (6) (7)
Hotels 69318 215500 0.32 440658 769721 0.57
Restaurants 1990393 1249438 1.59 4693097 2878265 1.63
Storage and 
Warehousing 2719 95221 0.03 17910 263707 0.07

Communications 1893347 623994 3.03 2665392 1101650 2.42
Non Banking 
financial 
Intermediation*

1285330 98429 13.06 5332671 325632 16.38

Insurance and 
pension funding 228718 66372 3.45 437814 164796 2.66

Real Estate, 
renting and 
Business 
activities

1400966 996398 1.41 3098087 2572698 1.20

Education 1041208 544418 1.91 3873975 2827658 1.37
Health and 
Social work 1094815 596334 1.84 2181238 1655093 1.32

Other 
Community, 
social and 
personal services

3128230 2372069 1.32 5088172 4342998 1.17

All 12135044 6858173 1.77 27829014 16902218 1.65
* Excluding insurance and pension funding

B. Divergence by type of establishment

If we look at the extent of divergence in the figures of both number of establishments and 
number of workers by type of establishments in terms of whether they hired workers or not, the 
former being categorized as Own Account Establishments (OAEs), interestingly it reveals that (see 
Tables 2 and 3) estimates of number of OAEs as per NSS are much higher than those of EC across the 
activity categories except hotels and storage & warehousing. Reverse is the case with ‘Other type of 
establishments’ which operated with the help of hired workers. For such units, EC figures are generally 
found to be on the higher side.  
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Table 2: Divergence in the total number of establishments by type of establishment

Activity OAE Ratio of 
NSS to EC 

Others Ratio of 
NSS to ECNSS 63rd 

Round
EC 2005 NSS 63rd 

Round
EC 2005

(1) (2) (3) (4) (5) (6) (7)
Hotels 8110 89156 0.09 61208 126344 0.48
Restaurants 1540298 742904 2.07 450095 506534 0.89
Storage and 
warehousing 678 42124 0.02 2041 53097 0.04
Communications 1753260 428939 4.09 140087 195055 0.72
Non Banking 
financial 
Intermediation* 1209330 44866 26.95 75999 53563 1.42
Insurance and 
pension funding 198964 45252 4.40 29754 21120 1.41
Real Estate, 
renting and 
Business activities 1039673 538987 1.93 361293 457411 0.79
Education 712596 199057 3.58 328612 345361 0.95
Health and Social 
work 813315 311335 2.61 281500 284999 0.99
Other Community, 
social and 
personal services 2855429 1519973 1.88 272802 852096 0.32
All 10131653 3962593 2.56 2003391 2895580 0.69

Table 3: Divergence in the total number of workers by type of establishment

Activity
OAE

Ratio of 
NSS to EC 

Others
Ratio of 
NSS to ECNSS 63rd 

Round EC 2005 NSS 63rd 
Round EC 2005

(1) (2) (3) (4) (5) (6) (7)
Hotels 14724 138361 0.11 425934 631360 0.67
Restaurants 2654365 1021580 2.60 2038731 1856685 1.10
Storage and 
warehousing 787 49369 0.02 17123 214338 0.08

Communications 2227525 481166 4.63 437867 620484 0.71
Non Banking 
financial 
Intermediation*

4879945 84558 57.71 452726 241074 1.88

Insurance and 
pension funding 211839 49306 4.30 225975 115490 1.96

Real Estate, 
renting and 
Business activities

1292441 645557 2.00 1805646 1927141 0.94

Education 774060 278145 2.78 3099915 2549513 1.22
Health and Social 
work 896497 384930 2.33 1284741 1270163 1.01
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Other Community, 
social and personal 
services

4063251 1998940 2.03 1024921 2344058 0.44

All 17015434 5131912 3.32 10813579 11770306 0.92
* Excluding insurance and pension funding

C. Divergence by rural and urban

	 The divergence in the alternative estimates by rural and urban is shown in Table 4. Problem 
is relatively more in case of rural. The divergence is alarmingly high in case of establishments in the 
non-banking financial intermediation located in the rural areas.

Table 4:  Divergence (ratio of NSS estimate to EC) by rural and urban 

Activity
Number of establishments Number of workers
Rural Urban Rural Urban

(1) (2) (3) (4) (5)
Hotels 0.13 0.49 0.20 0.76
Restaurants 1.56 1.64 1.58 1.67
Storage and warehousing 0.03 0.03 0.05 0.07
Communications 3.82 2.52 3.62 1.87
Non Banking financial 
Intermediation* 26.04 2.72 35.25 3.28

Insurance and pension 
funding 4.73 2.77 3.63 2.41

Real Estate, renting and 
Business activities 1.43 1.39 1.18 1.21

Education 1.89 1.93 1.28 1.44
Health and Social work 2.43 1.34 1.58 1.19
Other Community, social 
and personal services 1.46 1.10 1.37 0.94

All 2.03 1.50 2.10 1.33
* Excluding insurance and pension funding

4. Concluding remarks
	 There are wide divergences in the figures thrown up by two sources. OAEs seem to have been 
grossly under-reported in the EC. There are wide divergences in the figures of number of establishments/
workers as per the two sources in case of hotels, storage & warehousing, communications, non-banking 
financial intermediation, insurance and pension funding, education, and health and social work. The 
reasons for divergences could be many like (a) lack of clarity of the concepts and definition of the 
term ‘establishment’ particularly in case of enumerators of EC, (b) under-listing of establishments 
in EC, and (c) sampling errors associated with the NSS estimates. Ascertaining of the exact reasons 
would require in-depth study at disaggregated level like village/block level at least for some villages/
blocks selected for the NSS 63rd round. With the constraint of time and resources, this study could not 
be undertaken. However, from the limited analysis and findings presented in this paper, it is evident 
that divergences in the alternative estimates are quite alarming in case of certain activities. Both the 
sources are required to take remedial measures so that observed divergences are minimized in future.
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Observations on NSS 63rd Round by DP Centre, Bangalore 

Misclassification of Second Stage Strata

Schedule 2.345 (Service Sector Enterprises excluding Trade)

1.	 The 63rd Round of NSS was earmarked for collection of data on economic and operational 
characteristics of enterprises in Service Sector excluding Trade and also on the household consumption 
expenditure. The main focus of this paper is to highlight the misclassification of enterprises among the 
different second stage strata, which has been examined by this centre.  Based on the NIC-2004 code 
and the description of the service enterprises, all eligible enterprises were classified into 8 SSSs.

2.	 For the 63rd Round, the overall allotment of this center was 1767 covering the states of Karnataka 
,Tamilnadu, and Puducherry. For the analysis purpose, we have taken the states of Karanataka and 
Tamilnadu data comprising of 1717 FSU’s. The following table depicts the allotment of FSU’s and the 
no of enterprises canvassed.

State
Allotment No of FSUs           

canvassedRural Urban

Karnataka 240 395 635

Tamil Nadu 449 633 1082

Total 689 1028 1717
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3.	 To study the extent of the misclassification of the enterprise among the Second Stage Strata, 
the data with respect to NIC code, and enterprise code, were compared with Second Stage Strata 
classification. Accordingly, we have arrived the frequency of misclassification as indicated below.

SR STATE/ 
SECTOR

No. of 
SSUs in 

Processed

No. of 
SSUs in 

Error
R-1 R-2 R-3 R-4 R-5 R-6 R-7 R-8 R-9 R-10

I

KTK(R) 855 5 1 0 0 2 1 0 0 1 2 1
KTK(U) 1595 22 2 0 0 11 2 1 5 1 4 5
TN(R) 2208 15 3 0 0 4 1 1 2 4 4 6
TN(U) 2935 42 2 4 0 8 8 2 9 9 15 19

II

KTK(R) 994 5 0 0 0 0 0 0 4 1 0 1
KTK(U) 1569 16 0 0 0 9 0 0 2 5 0 7
TN(R) 2221 7 0 0 0 2 0 0 0 5 0 5
TN(U) 2705 23 0 1 1 4 2 0 8 7 2 10

III

KTK(R) 771 4 0 0 0 3 0 0 0 1 0 1
KTK(U) 1263 12 0 0 0 5 3 2 0 2 3 4
TN(R) 1969 5 0 0 0 5 0 0 0 0 0 0
TN(U) 2176 14 1 0 0 4 0 1 3 5 1 9

IV

KTK(R) 973 6 0 0 0 3 2 0 0 1 2 1
KTK(U) 1322 23 3 0 0 12 3 0 0 5 6 5
TN(R) 1979 2 0 0 0 0 0 0 0 2 0 2
TN(U) 1987 18 1 0 0 4 7 2 0 4 9 6

 Total   27522 219 13 5 1 76 29 9 33 53 48 82

(Rules are enclosed as annexure)`

 4.	 In few cases we have identified that the enterprise code reported in the listing schedule differs 
from the detailed schedule 2.345. For example, in listing schedule enterprise was reported as “OAE”, 
while in the detailed schedule the same was reported as “Establishment”. 

5.	 The coding structure is not uniform in the listing as well as detailed schedule 2.345. The coding 
was ‘1’ for establishments and ‘2’ for own account enterprises in listing schedule, where as in schedule 
2.345, the coding was “2’ for establishments and ‘1’ for own account enterprises.  This different coding 
structure may be one of the reasons for the misclassification.     This may lead to confusion for the field  
investigator in giving proper coding. 

6.	 For example, all establishments having NIC code 6301,6303,6304,6309 etc should have been 
classified under SSS4. But as per instructions NIC 6302 should go to SSS2 and 6305, 6306 should go 
to SSS5. Such a robust classification may lead to confusion in classifying the establishments/OAEs by 
the investigators                                                                 

7.	 On examining the distribution of errors across the second stage strata 219 no of SSUs in error 
were observed out of 1632 FSU’s canvassed.  The patterns of error were not randomly distributed, but 
more concentrated in SSS4, SSS5, SSS7 and SSS8. This would probably have overall impact on the 
estimation. 
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8.	 An attempt was made to classify the 219 misclassified SSS out of 27522 SSS canvassed.  
These schedules are classified into appropriate SSS with the help of NIC and establishment codes. The 
details are given below.

SSS 1 2 3 4 5 6 7 8 Total

Total Schedules 
Canvassed 420 99 39 1411 4345 3671 1437 16100 27522

Wrong Classification 13 5 1 76 29 9 33 53 219

Correct Classification 8 1 0 12 137 15 5 41 219

Net 415 95 38 1347 4453 3677 1409 16088 27522

Percentage Change -1.2 -4.0 -2.6 -4.5 2.5 0.2 -1.9 -0.1  

9.	 It may be observed from the above table, the estimates relating to SSS2, SSS3, SSS4, and SSS7 
are overestimated, where as that of SSS5 is underestimated. It may be inferred from the above, such a 
robust classification will have impact on the estimation.

***
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Annexure

. NSS 63rd Round (July 2006 - June 2007)

Schedule 2.345: SERVICE SECTOR ENTERPRISES(EXCLUDING TRADE)

The following rules are checked for misclassification of enterprises by Enterprise type / NIC 2004.

sl.

no.

reference to schedule

Rule
block item col.

(1) (2) (3) (4) (5)

1

1

2

15

202, 
228

-

-

For SSS-1,

 If  Blk-1/It-15 = 1  then  Blk-2 /It-228 = 2   and Blk-2/It-202 (NIC) (i)	
should be any one of  ‘659, 66, 67’

If  Blk-1/It-15 = 1  then  Blk-2 /It-228 = 2(ii)	

2

1

2

15

202, 
228

-

-

For SSS-2,

If  Blk-1/It-15 = 2  then  Blk-2 /It-228 = 2  and Blk-2/It-202 (NIC) (i)	
should be any one of  ‘72, 73, 6302’

If  Blk-1/It-15 = 2  then  Blk-2 /It-228 = 2(ii)	

3

1

2

15

202, 
228

-

-

For SSS-3,

 If  Blk-1/It-15 = 3  then  Blk-2 /It-228 = 2  and Blk-2/It-202 (NIC) (i)	
should be any one of  ’61, 90, 9191, 9199’

If  Blk-1/It-15 = 3  then  Blk-2 /It-228 = 2(ii)	

4

1

2

15

202, 
228

-

-

For SSS-4,

 If  Blk-1/It-15 = 4  then  Blk-2 /It-228 = 2  and Blk-2/It-202 (NIC) (i)	
should be any one of  ‘551, 6301, 6303, 6304, 6309, 641, 701, 
742, 743, 851, 921’

If  Blk-1/It-15 = 4  then  Blk-2 /It-228 = 2(ii)	

5

1

2

15

202, 
228

-

-

For SSS-5,

 If  Blk-1/It-15 = 5  then  Blk-2 /It-228 = 2  and Blk-2/It-202 (NIC) (i)	
should be any one of  ‘codes under coverage other than above’

If  Blk-1/It-15 = 5  then  Blk-2 /It-228 = 2(ii)	
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sl.

no.

reference to schedule

Rule
block item col.

(1) (2) (3) (4) (5)

6

1

2

15

202, 
228

-

-

For SSS-6,

 If  Blk-1/It-15 = 6  then  Blk-2 /It-228 = 1  and Blk-2/It-202 (NIC) (i)	
should be any one of  ‘659, 66, 67’

If  Blk-1/It-15 = 6  then  Blk-2 /It-228 = 1(ii)	

7

1

2

15

202, 
228

-

-

For SSS-7,

 If  Blk-1/It-15 = 7  then  Blk-2 /It-228 = 1 and Blk-2/It-202 (NIC) (i)	
should be any one of  ’70, 72, 73, 74’

If  Blk-1/It-15 = 7  then  Blk-2 /It-228 = 1(ii)	

8

1

2

15

202, 
228

-

-

For SSS-8,

 If  Blk-1/It-15 = 8  then  Blk-2 /It-228 = 1 and Blk-2/It-202 (NIC) (i)	
should be any one of  ‘codes under coverage other than above’

If  Blk-1/It-15 = 8  then  Blk-2 /It-228 = 1(ii)	

9
1

2

15

228

-

-

If  Blk-1/It-15 = (1/2/3/4/5)  then  Blk-2 /It-228 = 2 

10

1

2

15

228

-

-

If  Blk-1/It-15 = (6/7/8)  then  Blk-2 /It-228 = 1 

Note: 

Block-1 / Item 15 SSS (1-5) -  Establishment   SSS (6-8)  - OAE

Block-2 / Item 228  Enterprise type - Code ‘1’: OAE    Code ‘2’ : Establishment

***


	01 Final File 1 to 57 pages.pdf
	02 Final File 58 to 92 pages.pdf
	03 NSSO 93-106.pdf
	04 Final File 107  to 126 pages.pdf
	05 Final File 127 - 169_15A.pdf
	06 NSSO 170--211.pdf

