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Abstract

The Indian furniture business has been witnessing avirtually exponential expansion in the recent years. The business demands
the utilization ofvariegated uncooked supplies and that as well in incredibly large proportions. 'lhe furniture market as a total
needs wood, leather-based, wooden foundation panel, metals, textiles, plastics and several other elements in fantastic source.
Wooden furniture is commonly of assorted types, lorms, measurements and even coloration combinations. These include
things like chairs, wardrobes, kitchen area cabinets, tables and various other Indian Wooden Furniture goods. lliey serve
different uses at homes, colleges, colleges, offices and other corporations. Ihe Indian furniture sector has been productioji
and exporting substantial good quality turniture products to all above the globe. In simple tact, over the many years, Indian
wooden furniture has formulated an identity for itselfand found spot in the houses of royals and commoners as effectively.

Ke~ru'Ords: DEA model, CCR model, BCC model, scale efficiency, cost elficiency, technical etficiency.

Introduction

The Indian furniture business has been witnessing a virtually c\
ponential expansion in the recent years. T'he business demands
the utilization of variegated uncooked supplies and that as well in
incredibly large proportions. The furniture market as a total needs
wood, leather-based, wooden foundation panel, metals, textiles,
plastics and several other elements in fantastic source. Wooden
furniture is commonly of assorted types, forms, measurements
and even coloration combinations. These include things like chairs,
wardrobes, kitchen area cabinets, tables and various other Indian
Wooden Furniture goods. They serve different uses at homes, col-
leges, colleges, offices and other corporations. The Indian furni-
ture sector has been production and exporting substantial good
quality furniture products to all above the globe. In simple fact,
over the many years, Indian wooden furniture has formulated an
identity for itself and found spot in the houses of royals and com-
moners as effectively.

The structured market entails institutional production units
and exporters that cater to numerous sections of the culture. T'he
Indian wooden furniture marketplace solely contributes more
than 60 crore rupees. The latest study of the Indian turniture
business has claimed that the market place is slated to grow by
above 20 for every cent in the coming a long time. So what are
the primary factors that have contributed to the progress of the
furniture business in India? The concept of a far better lite style
and great living is fast catching the center class fancy in the place.
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Interior creating is no additional the piXTOgamr ot the wealthy
and the higher class, fhe center class, buoyed by an improvement
in income, are selecting the providers of inside decorators and
obtaining their households upliolstered as for every their extrava-
gant. They don't find paying a couple dollars extra on purchasing
quality picket lurnitme. The greater luiying strength of tlic middle
course has exceptionally contriliutcd to the progress of fhe Indian
furniture market. (,)verseas makers are also selling out much more
cash in the business top rated to an all-round growth. Nowadays,
globalization has impacted each nook and corner of the entire
world. A single person do not spend a fortune to purchase a prod-
uct that is readily available on the other aspect of the world. It
has also bolstered the requirement of Indian furniture. Moreover,
men and women have learnt about great living and want to have
the finest furnishings in their homes. Architects and builders have
also contributed to the growth. Indian furniture manufactures arc
generating their presence through worldwide trade fairs and house
and overseas. This has resulted in an elevated pulilicity of their
items in advance of the entire world marketplace.

Efficiency has been the subject of research in a wide range
of production activities. It is expressed as a percentage wliich can
calculate as the ratio total output power to total input power un-
der specified conditions. Efficiency analysis has always been linked
to the relative difficulty encountered is assessing the performance
ot decision-making units (ITMUs). In the words of Farrell (19.33)
the measurement of efficiency of an industry is important both
the economic theonst and economic policy maker. If economic
planning is to concern itself with particular industries, it isimport-
ant to know how tar a given industry can I>e expected to increase
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its output by simply increasing its cfbciency, without absorliing
turthcr resources. Allocative elficicney is a type of economic ei/i-
ciency in which economy/producers produce only those types of
goods and services that arc more desirable in the society and also
in high demand. According to the formula the point of allocarive
clficiency is a point where price is equal to marginal cost (F'-MQ
or (MC=MR). At this point the social surplus is maximized w'lth
no deadweight loss, or the value society puts on that level of out
put produced minus the value of resources used to achieve that
level.

Technical efficiency is the effectiveness with which a given
set of inputs is used to produce an output. A firm is said to be
technically efficient if a firm is producing the maximum output
from the minumun quantit)- of inputs, such as labor, capital and
technology. For example a firm would be technically inefficient il
a firm employed too manv workers than was necessary or used
outdated capital. The concept of technical efficiency is related to
productive efficiency. Productive efficiency is concerned with pro-
ducing at the lowest point on the short run average cost curve
Technical efficiency is necessary for allocative efhcicncy to be
achieved. However, allocative efficiency also requires the optimal
allocation of resources. Cost ITliciency ot aproductive enterprise
ISan important indicator of its performance. The cost efficiency
ol a firm is defined by the ratio of minimum costs to actual costs
tor a given output vector is computed by measuring the distance
of Its observed (cost) point from an idealized cost Iromier Scale
efficiency refers to output at a scale that maximizes profits for a
firm and where capital and infrastructure can be set to their prof
itmaximizing levels. ()n the basis ot the above pt.iints ihis analvsis
had been undertaken with objective measuring ditterenr ivpcs ol
efficiencies by applying DF.A approach.

Methodology

Data Base of the Study

The basic data source of the smdy on fixed capital (cost input),
wages (cost- input) and net value added (output) was Annual Sur-
vey of Industries (ASI) published by Central Statistical ( Irganiza-
tion (CSO), Government of India. All the referred variables were
normalized by applying Gross Domestic Product (GDP) deflator,
lire GDP at current and constant prices were obtained by re-
ferring to Economic Survey, published by Government of India,
Ministry of Finance and Economic Division, New Delhi. The ref-
erence period chosen for the study covers between 2001-02 and
2011-12

Tools of Analy'sis:

DEA Model

There are basically two approaches for estimation of efficiency,
VIZ, the Stochastic Frontier Approach (SFA) and Data Envelop-
ment Approach (DILA). While the stochastic frontier approach
(econometric approach) estimates the efficiency of the firms by
estimating the production function, the DELA technique involves
the use of mathematical programming to estimate the efficiency
of the firms/industry. DEA is a non-parametric, deterministic
methodology for determining relatively efficient [iroduction fron-
tier, based on the empirical data on chosen inputs and outputs
of a number of entities called Decision Making Units (DMUs).
From the set of available data, DITA identify reference points (rel-
atively efficient DMFIs) that define efficient frontier (as the best

practice production technology) and evaluate the inefficiency ol
other interior points (relatively inefficient DAIUs) that are below’
the frontier (Ray, 2004).

The DEA provides a measure of efficiency that allow's in-
tra-firm comparison, as the efficiency measure is a pure number.
The main advantage of DEA is that unlike SFA, it does not require
apriority assumption about the analytical form of the production
function. Instead, it constructs the best practice production solely
on the basis of observed data and therefore the possibility of mis-
specification of the production technology is minimized. In the
case of SFA, the parameter estimates are sensitiv'e to the choice
of the probability distribution specified for the dismrbance term.
There are two approaches to estimating the efficiency of the firm
in the DE/V approach viz., the output-oriented elficiency and the
input-oriented efficiency. In the output oriented approach, effi-
ciency is determined bv maximum output that can be produced
from an input bundle. In the input-based measure, the technical
elficicncy of the firm is evaluated by the extent to w'hich all inputs
could be proportionally reduced without a reduction in the out-
put. Among number ol DFIA models, the two most trecjucntly
used ones (input oriented) are, CCR model (Charnes et al. 1978)
and BCC model (ITanker et al. 1984), both of w'hich are used in
the study’. Th** DA.'V model is used to estimate the technical, scale,
cost and allocarive efficiency of the industries under study.

Technical Efficiency:

CCR Model (based on constant returns to scale)

Charnes et al. (1978) introduced a measure of efficiency tor each
DMU that IS obtained as a maximum of ratio of weighted outputs
to weighted inputs. The w'cights for the ratio are determined bv a
restriction that the similar ratios tor every DMU have to Lie less
than or ecjual to unity, thus rcilucing multiple inputs and outputs
to single “virtual” output without requiring pre-assigned w'eights.

The elficiency measure is then a function of weights of the “vir-
tual” itiput-outiiut combination. Formally, the efficiency measure
for the DMU can be calculated by solving the following mathe-
matical programming problem:

)
Subject to
Niy=i2...,T>- 2
<0,r=12,..5s (©)]
V.>0,j= 1,2, m @

where xij is the observed amount of input of the i* ty'pe of the
DMU (x>0, : =1, 2,...n, j = 1,2,..n) and v = the observed
amount of output of the r* type for the j"" DMU (\U > 0, r = 1,
2,...8, ] = 1,2,...n).

The variables u, and ware the w'cights to be determined by
the above programming problem. However, tliis problem has in-
finite number of solutions since if (u*, is optimal then for each
positive scalar a (au*, a/) is also optimal. Following the Charnes
and Cooper (1962) transformation, one can select a representative
solution (u, ') for which
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ib obtain a linear programming problem that is equivalent to the
linear fractional programming problem (1) - (4). Thus, denomi-
nator in the above efficiency measure is set to equal one and the
transformed linear problem for DMU can be written.

&
waxr, = ©
Subject to
)
r=1
m
(8)
>0, r=12,.,.,5S ©)
v'.0,i=12...m

For the above linear programming problem, the dual ran be
written (for the given DMU) as:

min z,=0, i
Subject to
(12
14
AN>0j= 12,0 (13)

Doth of the above linear problems yield the optimal solution
which ISthe cHiciencv score (so-called technical efficiency or (,(,R
eUiciency) for the particular DML' and repeating them for eacii
DMU , j = 1,.2,...n efficiency scores for all ot them are obtained.
'I'ne value of (-) is always less than or equal unity (since when
tested, each particular DAIU is constrained by its own virtual in-
put-output combination too). DMUs for which 0* < 1 are rela-
tively inefficient and those for which 0* = 1 are relatively efficient,
having their virtual input-output combination points laying on the
frontier. The frontier itself consists of linear facets spanned by
efficient units of the data and the resulting frontier production
hinction (obtained with the implicit constant returns to scale as-
sumption) has no unknown parameters,

BCC model (based on Constant Returns to Scale

Since there are no constraints for the weights X, other than the
positivity conditions in the problem (11) - (14), it implies con-
stant returns to scale. For allowing variable returns to scale, it is
necessary to add the convexity condition for the weights, X, i.e. to
include in the model (11) - (14) the constraint:

(14)
H
The resulting DEA model that exhibits variable returns to scale is
called BCC, model (Banker ct al., 1984). The input-oriented BCC
model for the DMUO can be written formally as:

min z,=0,, (15)
Subject to

~OS=12,7. (17

y=
70/ = (18)
X >0 j=12..,n (19)

Running the above model for each DMU, the BCC efficiency
scores are obtained (with similar interpretation of its values as in
the CCR model).These scores are also called "pure technical effi-
ciency scores”, since they are obtained from the model that allows
variable returns to scale and hence eliminate the *“scale part” of
the efficiency from the analysis. Generally, for each DMU the
CCR efficiency score will not exceed the BCC efficiency score,
what is inmitively clear since in the BCC model each DMU is ana-
lyzed “locally” (i.e. compared to the subset of DMUSs that operate
in the same region ol returns to scale) rather than “globally”.

Scale Efhctcncy

hVillowing rhe scale properties of the above two models, (Cooper
et al. 2000) the scale efficiency is defined as follows For a parric-
ulai DMU, the scale efficiency is defined as a ratio of its overall
ledinicai efficiency score (measured by the CCR model) and pure
technical cfficiencv .score (measured by rhe BCC model).

Cost Efficiency
'File standard measure ol cost efficiency is obtained via a rwo stage
prticess. i)F.slimatc the minimum price-adjusted resource usage
given technological constraints, and (i) compare this minimum to
actual, observed costs. Cost efficiency can be measured if input
prices arc available in addition to output and input data.

Let X=(X|, m¥) cR+k denotes avector of inputs and y = (y*,
,...yJ eRm denote vector of outputs. Formally, the cost efficiency
model can be specified as :

(20)
=
St 2y Ay,
Z.X<X,,
zi>0
(21)

ZN- =i

where Y is an n x m matrix of observed outputs for #indus-
tries and X is an n Xk matrix of inputs for each industry. is a
1x nvector of intensity' variables and w = (W],...wJ eR-Fk denoted
input prices. The constraints of the model (21) define the input
requirement set given by:

L{y) ={x.z.y >4/, za- <d,2,>0,)Zzi =1) (22)

The input requirement set specifies a convex technology' with
V'ariahlc Remrns to Scale (X'RS),
which is imposed by the constraint Z~. “".
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Leaving the constraint out ot the model changes the technology
to t,onsrant Returns to Scale ((.RS).

Allocative Efficiency

Allocative efficiency is defined as a ratio of cost efficiency score
to technical efficiency score. Both under CRS production tech-
nology and \'RS production technology, this efficiency score was
estimated for the present study.

Results and Discussion
Technical Efficiency
The results regarding technical efficiency scores of the selected

industry are presented in Table 1.

Table 1. Technical FTficicncy fI'E) estimates *

Sl. No DMUs >CRS VRS

1 2001-02 0.995 1.000

2 2002-03 0.756 1.000

3 2003-04 0.798 0.979

4 200-1-03 0.903 1.000

3 2003-06 0.856 0901

6 2006-1)7 0912 0.961

7 .2007-08 1.000 1.000

S 2008-00 0.923 0.933

y 2000-10 0912 0917

10 2010-1 1 1.000 1.000

1 2011-12 1.000 1.000
~Aveiagt* I'cchnical RtTicienty 0.919 0.975
Average i'eclinical Incfficiencv 0.088 0.026

No. of Tedinically clficicnt DMUs 3 6

" (Calculations; arc based on ASF tlaia.

* CKS-(CConstatu Returns to scale

' VHS-X'anable Returns to scale
'"“Average tedmical inelTiciency =1-X/X

Under Constant Returns to Scale (CRS) production technolo-
gy, technical efficiency between 2001-02 and 2011-12 was 0.919.
This implied that the industry would have needed only 91.9% of
the inputs currently being used. In terms of average inefficiency
it would have needed 22.5% more inputs to produce the same
output, which meant waste of resources to tlic extent mentioned
above.

Under VRS production technology, the number of efficient
DMUs exceeded the number of efficiency DMUs under CRS pro-
duction technology. Always under VRS production technology,
higher average efficiency was recorded. It may be due to the reason
that DMUs that were efficient under Constant Returns of Scale
(CiRS) were accompanied by new efficient DMUs that might op-
erate under increasing or decreasing return to scale. Higher degree
of average technology inefficiency particularly under constant re-
turn to scale production technology can be attributable to the fact
that the industry may not be using the inost efficient technology
available to transform the input into outputs due to differences in
products produced, the industry was likely to have different best
practice frontiers; relatively small regional spheres of operation

ot the industty mav have resulted in inetficienaes; and structured
problems regarding staff efficiency and crperaling efficiency may
have prevented the firm from improving its efficiency level. It can
be concluded that though the efficiency of the firm varied con-
siderably on account of the various reasons mentioned, the firm
was estimated to he on the frontiers at least once. In other words,
both under CRS and \'RS technology, the number of efficiency
scores or levels during the entire period, was indicative of the fact
that the efficiency of firm was not strongly influenced by the size
of production.

Scale Efficiency
I'he scale efficiency scores are presented in Table 2.

Table 2. Scale F.tficiencv (Sli) estimates®

sI. No DMUs Efzz?;icy VRS

1 2001-02 0.995 MRS

2 2002-03 0.756 IRS

3 2003-04 0.816 IRS

4 2004-05 0.903 IRS

5 2005-06 0.947 IRS

6 2006-07 0.979 IRS

7 2007-08 1.000 t;RS

8 2008-00 0,989 IRS

9 2000-10 0.995 IRS

10 2010-11 1000 CRS

It 2011-12 1.000 CRS
“Average Scalel'fficicncy 0.944
Average Scale Inelfidcncy 0.059

No. of Scale elficient DMUs 30 -
" Calculations are based on ASI data.
~IRS-Increasing Returns lo scale
‘CRS-(‘onstant Returns to scale
“Average scale inefficiency =\-X/X

DEA results applied to know the scale efficiency of industries for
the. entire period revealed that the industries were not operating
at an optimum scale, ‘Hie average scale efficiency was 94.4%. In
terms of average inefficiency, it could increase additional produc-
tion to the extent of 5.6%, by taking advantage of their scale char-
acteristics. DEA allows to assess wlicthcr a firm lies in the range
of increasing, constant and decreasing returns to scale. In other
words, it revealed the scale characteristics of DMUSs. If market
contains firms scale, market efficiency can be increased tf more
DMUs attain constant returns to scale, because fewer resources
are wasted. The measurement of economies of scale, therefore,
helps assess at the same time whether higher market concentra-
tion should be encouraged to improve efficiency. A DMU may be
scale inefficient, if it experiences decreasing returns to scale or if
it has not taken full advantages of increasing returns to scale. In-
deed most ot the inefficient DMUSs presented increasing returns
to scale charactetistics which indicated that industries can increase
the scale to effectively improve that efficiency.
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Cost efficiency
Table 3 gives details regarding cost eftiucncv scores ol the select-
ed industry for the reterence period under study.

Tabic 3. Cost I"fficicncy (CK) estimates’

SI. No DMUs 'CRS VRS

1 2001-02 0.777 1.000

2 2002-03 0.735 0.999

3 2003-04 0.784 0.888

4 2004-05 0.900 0.950

5 2005-06 0.841 0.887

6 2006-07 0.940 0.951

7 2007-08 1.000 1.000

8 2008-09 0.789 0.890

9 2009-10 0.808 0.882

10 2010-U 0.865 0.910

n 2011-12 0.855 0.892

Average cost Elliciency 0.845 0.932

'Average cost Inetiiciencv 0.183 0.073
No. of cost efl'icienl DMPs 1 T

u( "lilcululions ;u'c based on ,\S1 dai.i,
(d"S'( .onslani 1*ciuiii3 lu sovke
\'1\S-Variable Returns u>scale

VveT.ip/c('St mcTficiciuv <i-V V

1 nder Constant Returns to Scale (CHS) technology, the indus-
try was cfricienr to the extent of 84..3%. Under Variable Returns
to Scale (\'RS) production technology the industry was more
efficient to the extent of 89.2%. Considering the cost efficient
DMU'’s, it was found to be more under VRS production technolo-
gy. 1 he average cost inefficiency was more under CRS production
technology than under \'RS production technology.

Allocative Efficiency’

jUlocativc efficiency scores of the industry under the reference
period are presented in Table 4. Estimates revealed that over the
study period, the industries under CRS production technology had
on an average allocative efficiency level of 92.2% implying that the
industries were 7.8% inefficient respectively. In the case of VRS
production technology’, an average allocative efficiency of 95.6%,
implying that the industries were on an average 4.4% inefficient.
More efficiency DMUs were observed in VRS production tech-
nology compared to CRS production technology.

Conclusions

I'or die entire period, technical, scale, cost and allocative efficient
DMUs were more under V'anable Returns to Scale (\"RS) produc-
tion technology than under Constant Returns to Scale (CRS) pro-
duction technology. Also it is very clear that inefficiency could be
due to the existence of either increasing or decreasing returns to
scale.

Table 4. -Mlocative 1"fhcieiicv (AK) esnmares'

Sl. No DMUs ‘CRS VRS

1 2001-02 0.781 1.000

2 2002-03 0.973 0.999

3 2003-04 0.982 0.908

4 2004-05 0.996 0.950

5 2005-06 0.982 0.980

6 2006-07 0.998 0.989

7 2007-08 1.000 1.000

8 2008-09 0.855 0.954

9 2009-10 0.857 0.932

10 2010-11 0.865 0.910

u 2011-12 0.855 0.892

Average Allocative I'.niciency 0.845 0.932

"Average Allocative InelTiciency 0.183 0.073
No. of Allocative diicieiit DMUs 2

" Calcuiaiions arc based on .\ST dace
" 1dtS-Coilslanr Rcuirns lo .scale
wV/RS-V:inable Reliines to .scale

tvciae’c allocative inelficiencv ml--f’-f
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