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ELASTICITIES OF SUBSTITUTION IN. THE SMALL~SCALE
MANUFACTGRING INDUSTRIES OF THE PUNJAB

" INTRODUCTION

It is commonly argued that distorted factor markets in developing
f¢°“9tri§5“1ikefP3kiSt?n leadiﬁp tﬂe:adopeion'of capital intensive pro-
:duetion‘tecﬁniqees nbt‘euiteduepfthe,feetoi endewmentS'of Pakistan., : It
1s also erg@éd theﬁ eapitalfipteeéive,techniques of production are used
in labpgr-abundant<léss developed countries because of their very high
depenﬁeﬁce on importe‘for‘meetiﬁg ﬁheir eapital‘goeds iequirement.:
Therefore, substitution possibilities between capltal and 1abour them--
selves are limited in these countries. It follows that pxoduction
techniques are adopted not_only because:faetor markets are_dieeortedubut
also because capitalelabour substitutienuﬁoeeibiiities a;e rather
limited However, the concluqion rhat substitution elaeticities are
‘small in develoPing countlies . may. not. necessarily ‘be true for ‘the small-
scale manufacturing industries, because they Pmploy indigenous
7technology suited to the factor endowments of the country. Therefore9
one would expect the Lechnology set.of small -scale industries to be more
:flexible In thia study we are golug to find out whether substitution'
'elasticities, in fact9 exist in the small-scale manufacturing sector of

the Punjab in Pakistan or not?

The possibilities of capital-labour substitution in différent
countries, boLh developing and- the dev;loped have:been‘explored in éi"‘
numbef.of studies,‘speb ag;;Arrow,,Chenery; Minhas“and*Solow‘(ACMS)'{i}:
:éeﬁimaﬁ"{Si‘ Berndt {4};Gaﬁde{9}:;Felds;eiﬂﬁBJ~FKatz{IO};Kéiiflﬁ};éleéhe
{5}, Kemal {15}, Herlihy {20}, Rahnan{22} ,Sato and Hoffman{24},Sicat(25} ,

Zarembka{28},and Zarembka & Dhrymes{29}. ' While most of these studies



are for the developed countrigs, there are quite a.few studies for the

devcloping countrles as well, e.g. Behrman, Katz9 Ka21, Kemal Herlihy,

Rahman, Sicat and Clague.

Rahman {22} and Sicat {25} found significant substitution elastici-
ties for Bangladesh and Phillipines respectively. However, as pointed out
by Herlihy {20} estimates of thexelasﬁicity of substitution (o) are biased
upwards, -Contrary to Rahman and Sicat's «conclusions, Clague {9} found
that substitution_elasticitics,are«strikingly'low’in the dévelopiné
countries,. Kazi. {12}.and Kemal {13} found' low gubstitution elasticities
in thg»oasehpf large-scale manufactﬁfing‘industrieé of‘Pakiétan.-”However,
in ‘Kemal's study, for the manufacturing sector as & whole;“élaSEicity of

substitution 1s high and sigrnificant.

“All the above mentioned sﬁﬁaies, iqciudipg thertwp on Pakistan, have
been &onenfdf the iargé¥scéle maﬁufactﬁring sector. In this study we
focus on.the small scale manufacturlng sectors in ofder to see whether
the elast101ty is low in this case as well | As said earlier, wé may
expect a highcr elasticity because Lhese 1ndustrles use indigenous tech—
nology and as such there can bc changua in production technique. following

input price changes.

The analysis in this paper is restricted to small-scale manufacturing
industry groups of the Punjab because of the non- availabillty of the
requisite data for the other provinc;s. ’Moruover, thls study presents
only cross-section estimates as th; tlmc—serles of data re]atlng to small~

scale industries are not available..



- The plan of the paper is as follows: The method of analysis and
data prdblems are presented in Secfionnl. Findinge and their interpreta-
tion areLshown in'Secti6n IIF- Limitations of.ﬁhe,analysis,éhd policy
impli;ééigﬁéhéfe ﬂiéhiigﬂéé& in Séctigﬁ IIi;and Sectiénkiﬁ.concludes the

paper.

L., METHOD OF ANALYSIS

[s0

Two types of productiow functivns viz. the Constant Elasticity of
Substitution (CES) production function, davelopéd by Arrow, Chenery,
Mlnhaa and Solow (ACM ) {}} dnd th Varlablo Plast1c1ty of Substitution

(VES) productlon functlon dpvelopud by Lu and fletcher {18}, Sato and
 are fitted t¢ estimate the elastlcity of substitution.
Hoffman {24}, and Yeung and Tsang {27}/exposit10n of the LES and VES

production functions iz b01v0 plosented in this section.

o~

The CES production function developed by ACMS. is derived from the

Ifollowing meirLcal velat1on.

Rk 4;.}'*"!.‘5

Ln E' = a + b In W" _ - (1
.V/L is rhe valu« dddcd per labourer.

1% iu the monpy wabe ;ata.

From equation: (1) ACHS. {1} have derived the following production

function:
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_y = Bfficiency parameter. It acts as the scale of the function
© “land ‘measures the volume of output ‘available from g1Ven 1nputs.

§ = Distribution parameter and measurés the capital inteﬁsity'of
- the technology. - ' '
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p .= Substitution parameter and the elasticity of substitution :
betwéen “capital and labour iu derived from p through the
followxng relation

It may be noted that in equation (L)
b is the elasticity of substitutlon, (o).

.0 Ln {Yp (1 6) } is a constant.

-Eqdﬁfion'(Z)Vié'diffiéﬁlt to estimate directly because it is non~''"
linaaf.: We estlmate thL function 1nd1rectlvw i @, through equation (I) by
assuming that thie marginal product of labour is equal to the wage rate.

Allowing for vari&ble~returnsb we ‘have the folloW1ng relatlon:

V= LK 4 (1-8) 'L"”}”."’”, o S

The.ﬁnﬁéfaﬁetér measures the degree éf homogéneity of tﬁe]fuﬁcfion:-”va

\ iétgreater than one, there are increasing returns to ééale aﬁd if‘v is
less than one there are decreasing returns to scalé. Katz {11} has
derived the following indirect relation for the CES prodﬁcfidﬁvfﬁnéﬁiéﬂ h

which is not constrained to constant returns to scale:

Ln == g -+ b Lo w + b2 V4 ou : NGO

YAV -1
a = ¢ Ln {vy P (1-8) }
b, is an cstimate of the elasticity of substitution (d).

b2 = (1-g) (v=1)
v

By substituting the value of b2 and ¢ in the above relation we can calculate
the value oﬁ Vi Equatlon (4) diffets from equation (1) becauee it contains

e

thc 3dd1tion“1 varxable9 In V.
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In thlﬂ aper crossfsectional\estimatesﬁof?eqhétidnéﬁ(l)'and (4) are

T

praSented The advantage of the ”indlrect” estxmatioﬂ&‘is that they allow

'the estlmation of thu CFS production function wmthout tsxng capitalm

stock data. In this manner we avoid the problems associated with mea5ure—

ment of the capltal stock.

Thé ‘basgié problem with equations (1) and (4), however, 1s that they

depend on the assunption that the marginal product equals the return to

production factors, which is not neceséarily true. The assumption also

implies perfect competition in factor wmarkets., The estimates of. ¢,

.obtained through the indirect equafions (1) and (4) are, therefore, bilased

as has been shown hy Katz {11}

Kmenta {16} has developed a procedure'for esﬁimating'the CES

produotxon function directly by linearising the CES production function,

”hxpandlng thL CES productlon function in a Taylor series axound p=0, we

get:

- ' 2 _
In V ~Ln AO +V5Lﬁ L +v(] §) LnK - H5vp8 (1-8) (LnK~LnL) ' (5)

‘When we constra:n the productlon functlon to constant rcturns to ‘scale

R

we obtaln the followjng relation°

A | y : 2 HPE Sy
L V/L - L“ Ay + <1 5 Ln ‘—%‘ p8(1-8) (LnK~-LnL) & - = " (6)
Equations (5) and (6) can be directly estimated by OLS. However;‘since the

Taylor series expansion is around p=0, the estimates of o have an

_inherent. bias -towards unity.

K00 R
Thé CES productlon function allows the substltution elasticity to
vary between indUthius, but for a given 1ndustry thu substitutlon
elasticity is a constant., It does not Vary with the changes in the capital-

labour ratio. To incorporate effects of changes in the capital-labour



ratio on o the VES production function has been developed by Lu and
Fletcher {18}, Sato and Hoffmaun {24}, and Yeung and Tsang {27}. These
authors have developed different variants of VES by starting from
different basic relationships. Lu and Fletcher have started with the

following empirical relation:
v K
in o= e tbLlow +clony+u : ("

From the above relation they have derived the follbwing VES production

function:
-p -py e {1+ }.N]_ o
A CAL L (8)
Where
p=1_
b-1
n= -].%"b
l-b~c
“1/b
o = a
8 is the constant of integration. By setting am(lmG)Y‘p and
8 ;“6y*p in equatigﬁhgs) wa' obtain:
- o ~e(l+p) ~p}ulio o« e
Vs LK P (leg) neg/y S TP 9

This production function is similar to the CES function. It may be seen

o TN —c(14p) .
that L’p is multiplied by (K/L) c(1+p)

If ¢ equals zero, the VES
function reduces to the CES function and if in addition p=0, this function

reduces to the Cobb-Douglas function.

Equations (7), (&) and (9) are versions of the VES function under
cénstant returns to scale., In equation (7) the elasticity of substitution
is repfesented by the following relation:

o= b

1-c(1+WL)
K



-7=

Yeung and- Tsang {27} prasent a variable returns to scale version of the
VES production functlooloy‘otarting off from the following empirical
relation? e » »

18 V/L = Ln a+ban + anK/L +dln L 4w o .i Lo o (10)
‘Here d°'= (v—l) (lub) oY
Equation (1Q) differs from equatlon (7) 91nce it contains the additional
ln L varlable.  From equatlon (10) the following VES function has been
derived: -

= {Bk" + aano(KII) }‘_le 4 V}_V, an

Equation (11) is homogenous of degleo v and h c/h; »

'fiihe ihdireoo eqhotions (7) and (10) are going to be used in our
estimation of the VES production function since equations. (9)° and (11)
are very dlfficult to estimate directly. -In. this papex eiast;c;;ies of
'substltution obtained ffom gguatlonsh(l), ), (5), (6), (7) aﬁé.(IO) are

going to be presented.

Ins =a+blowtu. Lo I (1)
Lan =a+ bl +b, an'+ u . W
ILn V .= Lo A+ vGLnL + v(l .§) LnK. % vpé (1 8) (LnF - LnL) {53)
¥ K | o
Lo =1ln Aj+ (1-8) In g -6 (1-8) (Lak - my? o (6)
In %~ =a+blow+clas +u, ' . . (7
Ln' T ié a+ b»LHW'f c Ln~£: + dLnL‘+ e u(10)

'"'-Infordcr to estimate both CES and VLS productloq functions we
required ‘data on value»added,jcapital and labour ' They have been obtalned
from the Census Report om Small and Household manufacturing establishments

1975-76 published by the Punjab Swmall industrieé Corpotation. The Census



gives data for both the small scale.establishments and the households
sefaiaﬁelyl. Since ﬁhe pfﬂduction functions - of sﬁall sgale:establishments
.are not egyected to bé the same as for the biased estimates. rTherefore,
we. estimate préducti&n fdnctions-séparately for small establishments and

households, Some of the industry groups were not included because

sufficient number of observatiorns are not available for -them.

17, RESULTS

In tﬁisAéecﬁion we shall present the elasticity of substitution
gstiﬁéées 6Btainéd by fitting directly and indirectly the CES production
functioﬁé and fitting indireétly the -VES production fgqctions. These
éstimationsvﬁaverbeeﬁ'céﬁrie&fout-byiboth res;ric;}ng the returns to
scale to unity and by allowing for varilable returns to scale. Qé.shall

"also make a comparison of the elasticity estimgtesrobtainedrin.this study
with the estimates of elasticity for ;he large-scale establishments. In
-addition to the elasticity estimates; we shall also present the returns
‘to scale estimates. Two sets of eétimates will be presented - one set
will be for household unité and the other for small~establishments. We
hAVe répérfed.esﬁimatés for 11 small establishments aud 5 households in

table 1.

, lA small scale establishment is defined as a manufacturing firm
under single or joint ownership or control engaged in any kind of manufac-
turing activity for cconomic benefits at a single physical location whose
fixed investment does not exceed two million rupees. A household estab-
lishment is the one where a member or membérs of the household is/are
engaged 1m a manufacturing activity for economic benefit,



Table I shows estimates va;ﬁg'Q}QSticity of substitution obtained
through ths CEB production functlon by thL indirect method under constant
returns to scale. Tabie 1 alao ShOWa that the elastlclty of substitution,
'iﬁvgeﬁgﬁgl, is low iﬁlsméllmscale nanufacturing. For the small establish-
ments, the elasticity of substitution exceeds unity in only 3 out of 12
cases, In addition to be1n° low, the elaqtlclty of substitution is also
iﬁéigniflcant. If we take 57 to be an“acceptablevlevel of confidence,
the elasticity parameter 1s significant only in 4 cases out of 12 for
small scale establishments. in the case 6f ﬁéoden products the elasticity
parameter is perverse in sign. For households substitution elasticity is
less than one in all cases. The elasticity estimate is gtatistically
significant for only carpets and rugs industry, When we look at the"
results for households, the elasticity paramétef'ié lower thén the'édrres—
ponding parameter for small essblishmznts in 4 6ut of 5 cases fof whiéh»3

elasticity estimates have been presented for households,

Table IT1 shows the indirect octimatec of the substltution elast101—
ties obtained through the CES prodncticon function under NCRTS, Table II |
is in conformity with table I in that the elasticity estimatgg are, in
general, low. Fo? emall-scale establishments, the elasticity of substi;
tution, in general, is lower under the non-constant rétﬁrns to scale
specification, For hcuseholds, however, ¢ is lower in only two céseé.
Both for small establishments and households the elasticity of |
substitution is less than one in all the cases. If we take 5% to be an
acceptable level of confidence then small establishments and households
both display two significant estimates cach. The numberlof elasticity
estimates with perverse signs increases in the NCRIS specification, For

small-scale establishments the elssticity parameter is perverse in sign in
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Table I

Estimates of o through the CES Production

Function Indirect Method

CRTS

Indystry - -

1.

10.
11.

12,

Printing Presces and Stationery

Processing of Agricultural'Produce
including all food and feed industries

. Textiles

Carpets and Rugs

Leathéd and Leather Products

Wooden Products .

Engineering industriss including all
metal rroducts machinevy/plants and
electrical cquipment appliances '

Ceramica and MineralAProducts

.

Chemical Industries

_Plagtic aud Rubber Products

Handicraits

All Industries

Subetitution Flasticities fox

Small-Scale

Establishments Households

0.5839
0.0792
0.7174%

b
1.8825

-0.1045

0-.9-052b
1.3470°
0.3747
0.5100
1.5849
0.5730

0.7362%

0.5576°

; 005131 :

0.5845

0.0515%

Agignificant at 1%

baignificant at 5%

Cgignificant at 10%

dsignificant,at 207%
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the case of wooden products, printing presses and stationery and chemical
industries. For households the elaéticity parameter is perverse in the

case of'texti;es,v Hogeyer nether of the estlmates with perve1se signs
is statisticallﬁ signifiéént. An analy51s of tables I and II shows that
the indirect estlmates of the CES production function yield elasticitlea

of substitut;on that’ a;e, 1n ggneral low and 1n51gn1f1cant.

. We have also estimated the llnearlbed CES production function;v;The
CES production function -is expanded in a Taylor series around the value of
p which is equal to zero, This blaggs ‘the eStimates towardé unityg
Therefére, linearised estimation is not of muéh iﬁterési in itself,-iihe~~x
estimgtes,have been reﬁéxted'in tables III and IV just.fof-the géﬁevoff'

‘completeness,

Tabies I1X aﬁd IV confirm that the éstimates are'ﬂiaséd;tgw;rﬁéf
unity. Table I1I prLseuts estimates of ‘the substitution eiasticity under
constant returns to scale. Most of the estlmates are,very.close to unity.
Table IV presents the estiﬁqtes under variable retufns to scale., ILskifates

in gemeral are lower under the variable returns to scale specification.’

As already mentioned, the CES production function assuﬁes that the
capital labour ratio does not affect the substitution p0591billties |
between capital and labour. Lf in reality, the eLastlcity of substitution
is affected by chagggs in the Ldpital labour ratio, then the elasticities
GStimated through/CES production functlon will be biased, It is WOrth—
while, therefore, to test whether the coefficient of the K/L variablé;is
significant in‘the VES é:oductidn function. The VﬁS prodﬁctiﬁn function
allows for changes in the elasticity of substitution folloﬁiné-a'chaﬁgébin

the capital-labour ratio. Since the function is highly non-linear, it has .

been estimated indirectly and the results are reported in tables V and VI.
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Table II

Estimates of a through the CES Production Function
Indirect Method NCRTS

: Substitutiéh Elasticities for

Small Scale Households

Industries ’ : o Establishments

1. Préeessiﬁg of Agriculturél Produce . ' b

including all.food and feed industries G.46§6 0.7238

2. Textiles ' | 10.0660  -0.0089,

3. Carpets and Rugs 0.63(;8a 0,6067a
-4, Léather and Leather products | QQ67$9§ 0,0584

5. Wooden products | ~0.3265° -

6. Engineering industries including all |

metal products, machinery/plants and
electrical equipment/appliances Q,4044 ‘ o

7. Ceramics and mineral products. 0.9820 -

8. Printing presses and statiomery ~0.1137 -

9. Chemical induséfies' - T Lodets R
.10. Plastic ah@ rubber products T 0.6796 R
vli:r Handicrafts ' 0.4677 " -
12.7 ALl industries o ' 0.32587 7 0.0825%

' asignificant at 1%
bsighificant'at 5%
Cgignificant at 10%

daignificant at 20%
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Table VII

Estimates of the Elasticity of Substitution Through the
CSS Production Function Direct
Method CRTS

Substitution Elasticities for
Small-Scale
Industry Establishments Households

——,

1. Proﬁessing of agricultural produce

including all food & feed industries  1.0338 1.0629%
2. Textiles . 0.9736° _1.068$d
3. Carpets and rugs 1361 | 1.0703d
4,‘ Leather and leathér products 1.0305b ll'FO.SGZ&éi
5. Wooéen products |  ! ;?w 0;9064y\u' 1 V:4 -

6. Engineering industries including all
metal products, machinery/plants and

electrical equipment/appliances 1.0184% V;;

7. Ceramics and mineral products 0.9694d . -

8. Printing presses and stationery 1,0375d “ | -

9. Chemical industries . 0.9745b -
10. Plastic and rubber products 1.9810 -
11, Handicrafts 2.2202 | -
12, 1.4728° 1.0571°

All industries

b

asignifican-t at 1%
gignificant at 5%
Csignificant at 10%

dgignificant at 20%
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Table IV

Estimates of the Elasticity of Substitution Through'the-CES Production
- ¢ Func¢tion Direct, Method NCRTS '

Substitution Elasticities for

; : : ) T Small-Scale Households
Industries = ) oo St S Establlshments :
Y. Processing of -agricultural produce inc~ d ' d

luding all food and feed industries 0.6553 . 1,071%

o S ' x d

2. Textiles - 0.9649 ' 1.0544

3,  Carpets and rugs ' 1.2244 _ 1.0710

' b

4. -Leather and leather products : 1.0481° 0.8745
5. Wooden products 0,9380 -

6. Engineering industries including all

metal products, machinery/plants and L o
electrical equipment/appliances . ©1,0283 , T
7. Ceramics and mineral products - ' 0.9719 o -
8. Printing presses and stationery . 1.1027 | -
9, Chemical industries 0.9776 -
10. Plastic and rubber products 1.8379 -
11. Handicrafts : - 0.8849 - 4

. : a
12. All industries | | 0.7966 1.0569

asigﬁificant at 17
bsignificant at 5%
Csignificant at 10%

dsignificant at 20%
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The VES production functions, in general, give higher substitution
elaéticitieg t@an th§19ﬂes ob;ained'frdﬁ,théchérproduction fune;ion.
ﬁ&@gvéf; Seé;;se the sﬁggﬁi£ﬁfioﬁ barameierJhas been obtained asla.quotient
of two parameters,.it beches difficult to éest the significanéé of thg]
es;ipatqﬁ&iwﬁé;ﬂévéﬁfék%ﬁ bhly those estimates to be statisticall? signi-
figgﬁt:ﬁhere both the parameters, on the basis of which the substitution

‘elasticity has been estimated, aré significant.

Table V pregents estimates of the substitution e}asticity-under
conétéﬁﬁ returns to gcale. . For small-scale establishments the substitution
elasticit§ ia greater gﬁan onte in 5 out of 121cases. In the case of wﬁoden
prodﬁéfs tﬁe elasticity:pérameter is perverse 1n sign. TFor households, -
the elastdcity parameter is greater than oﬁeAin 4 out 6f'§ cagég;'-A
coméarison betwgen columns (1) and'(Z) showslfhat ih 4 cases ouf of S‘the

elasticity estimates are higher for households.

Table VI presents VES substitution élasticities undérrnonvconstapt'
returns to scale., In the Cééé of small-scale establishments the number of_'
caseﬁ with negative substitution elasticities increase, fhis happens in
four cases, namely, proéessing of agricultural produce, textiles, ieather_
and leather products and wooden productsa. 1In 6 out ofllz cases, the .
elastici;y of substitution is greater thaﬁ'unity. In the case of house-

holds substitution elasticity is greater than one only for textiles.

At this point, it is of great importance to examine whether the VES
specificafion of the function is appropriate. In order to sce Qhefhér the
CES elasticity estimates are biased we have to look at the éoefficiént:of |
K/L in the VES function. If it is significant then the estimates of ¢

o btained through the CES function are biased due to the omission in the CES
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Table V

Estimates of the Elasticity of Substitution Obtained Indirectly Through
the VES Production Function CRTS

Substitution Elasticities for

Small-Scale Households
Industries Establishments
1. Proceséing of égricultural produce inc- ,
luding all food and feed industries - 0.6284 4,8403
2. Textiles | 0.7739 211600
3. Carpets and rugs | . | 0.6938 N 0.44395
4. Leather and leather ﬁroducts o ‘5.30i1a 14,3382 .
‘5. - Wooden pfoducts. ) | - | ‘;b;4398 , . -
6. Engineering indusfries inclﬁding.all | |
metal products, machinery/plants and , ‘
‘electrical equipment/ajppliances 0.5992 . -
7. Ceraiics and mineral ﬁfoducts | 1.1819 -
8. Printing presses and stationéfy 1.031.2d - =
@. Chemical industries : S 0.7092 . -
10;l Plaﬁtic and rubber products o : 1.7948d o L
1i. Handicrafts. . BRI ' '2;5691d ‘ .;
12, All industgies | L 0.7682" 3.6381°

s e

8gignificant at 1%

bsignificant at 5%

Cgignificant at 10%

qsignificant at-20%



Industries
| Prbceésing of agricultural proauce incm ‘
1udin5 all food and feed industries
2. Textiles |
3. éarpets and rﬁgs
4, Leather and 1ea£her proaucts
5{ Wooden products :
6. Engineering industries including all
- metal products, machinery/plants and
electrical equipment/appliances
7 - Ceramics and mineral prodﬁcts
8. Printing presses andfstationef&
9. Chémicél industries
10. - Plastic and rubber produdts
11, - Handicrafts
12, .All'ihdustrieé

Table VI .

Estimates of a Obtained.

Function

-17-

Indirectly Through the VES Production
NCRTS

Substitution ,Elasticities for
Small-Scale'

Establishments Households
~0.9734 10,9268
42.46i6) | ro1t”

0.6541 .0.4736%

_3.3017" | ©0.3798

"’-0:854? L -
14103 -

5.9528 B .
0.3951 .
9.6161 -
8.1288  © - )
R
6.0014" '0.2760°

asignificant at 1%
béignificént-at 5% .
Cgignificant at 10%

dsignificant at 20%



-18-

function of the K/L variable. In the case of small~scale establishments,
an examination of appendix Tab}e AL.S5 reveals that 7 out of 12 coeffici-
ents are statistically significant if we take.l0% to be an acceptable
level of confidencel. In the NCRTS apucif;catlon also, as revealed by
table AI 6 . 7 out of 12 coefficxenta of the K/1L variable are statistically
~significant. In the case pf households, an examination of table AIIL.5 -
revesls that in 3'ca§es oﬁt of 5, the coefficient of K/L is- statistically
fsignifiéantz. In tablc AIl.6, we see that in the NCRTo epeciflcation also
-the coefficienr of the K/L variable is significant in 3 cases out of S

The abOVe examination of tables AI. 5, AL.6, AIL,5 and ALI,6 implies that:
the CES function produces biased estimates of the eldsticity parameter.
Thus; the elagticity estimates obtained through the VES function -are more

relevant than those obtafnéd through the CES function,

Estimates of the returns to séaig péramgter have Eeéu obtaiﬁéd both.
for the CES aund VES functions, The estimates ﬁor tbhe CES fuﬁctioﬁ are
reported in table VII. For .small-scale ebtablishmbnts, nearly all the
estimates of the scale parameter show slightly 1ncreasing returns to scale:
For households, for indirect estimation we have slightly-increa31ng returns
to scale in nearly all the cases. For direct estimation we have near

constant returns to scale in all the cases.

1'I‘able AL.5 shows that {n 3 cases the. coefficient of K/1. is signifi~
cant at 1%, 1In 2 cases the coefficient is significant at 5%, in 2 cases
it is significant at 10% and in 2 it is significant at 20%. :

2 . '
Table AIL.5 shows that in 2 cases the coefficient of K/L. is signi-~
ficant at 1% and in one case the coefficient is significant at 10%.
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Table VII

Estimates of the Scale Parameter for the CES Production Function

Indirect "Estimation

» _ . - Dirxect Estimation-
RTE o Small- Households Small- Households
Industries Scale Scale
e Estab- Estab-
lish- lish-
,® _ .- . ments merits .
1. Pfocessing of agricultural produce
including all food and feed e ‘
industries _ , . ... . 6.0181 0.6102, ©1.1354 0.8804
2. Textiles ' 1.0535  1.2815 ,1.1464 0.9256
3. Carpets and rugs ) 1.4188 1,0383: 1.2341 1.0038
4. Leather and leather products = -13.3792 1.0086 1.2029 0.9791
5. Wooden products 1.1222 - 0.9447 -
6. Engineering industries including
all metal products, machinery/
plants & electrical equipment/ .
appliances , 1.3348 ™ 1.1592 -
7. Ceramics and mineral products -0,1070 - 0.9745 o
8. Printing presses and stationery  1.1622 - 1 1494 -
9. Chemical industries 1,2512 - 0.9398 -
10. Plastic and rubber products 2.0038 1.1560 -
11. Handicrafts 1.1323 - 1.0533 . -
12. All industries 1.3858 1.1211 1.1305 0.9965

’
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Table VIII

Estimates of the Scale Parameter for the VES Production

Functions
Indirect Estimation
Small - Scale
Industries - Establishments Households

1. Processing of agricultural produce'including

all food and feed industries 1.2388 0.6556

>2. Textiles 0.9999 0.9824

7}. Carpets and rugs 1.33823 0,9133

.4.1 Leather and leather products | 0.4595 - 0.4495
5. Wooden products - o 0.9691 y -

6. Engineering industries including all metal -
" products, machinery/plants & electrical o
equipment:/appliances C - 1.4286 -

7. Ceramics and mineral products | - 0.5564 o~
-8, Printing presses and stationery - "1.1654 ' -
“9. Chemical industrieé 3 . "0.,8440 -
10. Plastic and rubber p%oducts 44,1923 -
11, Handicrafts 1.0582 ~
12, All industries 1.1521 0.9918
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"~ Table VIII presents estimates of the scale parameter for the VES
function. In the case of small-scale establishmenté 6 industrj groupé'
demonstrate slightly increasing raturns to scale, tWD‘demonstréte near
constant returus: to.scale.and one demonstrates less than constant returns
to scale. For plastic and rubber products, the scale parameter is abnor-
mally large. -In the case of houscholds we get near constant returns to

scale in 3 cases and less than CRTS in 2 cases.

‘The above discussion clearly trings out that under the CES function
the elastieity parametexr is low and insignificant. However, an exéﬁiuatioﬁ
of the VES function shows that the CBS function is sﬁbject to the
specification bias. FEven though we cannot say anything.catégorical about
the significance or otherwise of the elasticity parametervuﬁdéflthe VES
specification, in most cases the value of the elasticity.paramefefs is
higher for the VES function than it is for the CES specificatidn. The
VES function seems to describe the productiqn xelationships in Punjab’s

swall-scale manufacturing more accurately,

We will now compare our results with those for large-scale manufac-
turing scctor reported by Kazi {1Z}. Comparison is not made with Kemal
{15} because Kemal's study is a time-series study and this is a cross-

section study. We also compare the results for the CES and VES functions.

Our‘reéults af;.néf sﬁrictly comperable with Kazi's results since
Kazi's study 1s for thelwﬁole of Pakiétan‘andvpur_study is for the Punjab.
only. However,‘siQEe the teghﬁoiogy actoéé'different provinces is not
very différent éﬁd 511 ﬁhé prévincéé facé"tbaAsAme input prices there should

not be that much of a problem in the comparison.
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In table IX we make a comparison between the indirect CES estimates
of this study and those of Kazi's study. We can make a compérison‘with
Kazi's study for § industry groups and for ail industries. Under CRTS our
estimates’ are lower for all the industry groups than those'reporied in.'
Kazi's study. In Kazi's study, the elasticity of substitution is greafaf
;han one in seven out of 13 cases. In addition it is.insignifiéént in
inly 4 out.of 13 cases. In the variable returus to scale gpecification

our estimates are lower than Kazi's in 5 out of 8 cases,

Ih»table,x, we make a comparison between the substitution elasficim
tigslobtained under the CES and VES specificatidné under constant refurné
to scale., Table X shows: that for small establisbments the VES functibn
gives higheriestimates in 10 out of 12 cases. Tor households thé.VES'
function gives higher elasticity estimates in b but of 5 cases. In teble
L1, we compare the CES and VES elasticities under variable returns té
scale, Forﬁs@all scale establishments, the Vi§ function yields_highef
elasticity‘estimates of the correct sign in 8 cases. For households once
again the VES fupction yieids higher elasticity estimates iq»& out of 3

cases,

 An examination of Appendix Tables AL.5, AL.6, ALL.5 and AIL.§
rgveals that the coefficient of thé ¥/L variable is significant in‘many
cases. Therefore, we come to‘thegconclusion that elasticity estimates
obtained through the CES function are biased since the CES function does
not include the X/L variable. ,Weiconsider the VES function to be a cluser
approximation to production relationships in Punjab's small-scale
manufacturing..'Thérefore; we regard the elasticity estimates obtained

through the VES function to be the more appropriate cstimates and conclude
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Table iX

CES Elasticity Estimates Comparison

" CRTS

Bagic metals

“Metal products
fElectrical machinery
ENon-clectrical machinery
Njon-metallic minerals
iPrinting and publishing
jRubber

WCRTS
R o This Kazi's  This Kazi's
Industries o e Study Study Study Study
ST e M @ @, @
1. ,Processing of agrlcultural produce et
- including all food and feed- a a
industries’ 0.5839 -0.3 0.4686 -~0.96
2. Textiles 0.0792  0.18 0.0660  ©.35
3, -Carpets and rugs S 0.7176 - 0.6348 -
4, Leathér‘aﬁd'leaﬁﬁer producﬁs 1,8825 0.463) 0.6789  -0.01, )
- - S Co 0.71 ) 0.37°)
5. Wooden products ~0.1045 ~ ~0.3265 = -
6.E’Engineering industries including
all metal products, machinery/plants o Cd
and electrical equipment/dappliances 0.92052 1.298). 0.4044 10'53e>
ko2 0493
0.:81.) ~0,62)
0:97%) " - 0.90%
. ) h
7. Ceramics and mineral products, 1.3470 1.64 0.9820 0.387
. - : , L 1
3. Printing presses and stationery 0.3747 1_.73i ~-0,1137" .81
9. Chemlcal industries . 0.5100 1,86 ° =0,1915 " 0.75
10. Plastic and rubber products. 1.5849 'lI?gj?' . 0.6796 £6.72
11. Handicrafts , . 0.5730 - 0.46771 -
12. All industries . e 0.7362 1.17 10,3258 . 0.72
AFood ' o -
bManufacture of lecather and leather products
CFootwear
d
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Table X

Comparison of a Obtained Under the CES and VES Production
Functions Constant Returns to Scale

Small-Scale -
Iatablishments HOusgholds
l&é&fﬁziéé; o a . CES VES CES  VES
- (1 2y =~ 3 (4)

1. Processing of agricultural produce
including all food and feed industries 0.5839 0.8284 0.5576  4.8403

2 Textilesz ' 0.0792 0.7739 0.5131 2.1160
3. Caxpets and rugs _ 0.7174  0.6938  0.5845  0.4439
4, Leather and ;eather'producté - - 1.8825  5.3011s 0.0515 14.3382
5. Wooden prgQu;fs ' ~=0.1045 -0.4398 - -

6. Engineering industries including all
metal products, machinery/plants and

electrical equipment/appliances 0.9052  0.8992 - -

7, Ceraﬁiés and‘miperél;prddﬁéﬁs | 1;34?0 1.1819 | = -

8. Printing pfeéses_and stationery 0,3747 1,0312 - -

9, Chemical industiies 0.5100 0.7092 - -

10. Plastic and rubber products . 1.5849 1.7948 - -
11, Handicrafts .o ©0.5730  2.5691 - -

12. All industries 0.7362 © 0.7682 0.0675  3.6381
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Table X

Comparison of ¢ Obtained Under the CES and .VES
© - Functions Variable Returns to Scale

Industyies

it e R A T 87 3 Pt PR by P 15 AN

e i

?focessiug of agricultural produce

dAncluding all food and feed
industries

Textiles

Carpeta and rugs

Leather and leather products

Wooden products

Engineering‘industriés including

. all metal products, machinery/plants

and electrical equipment/appliances 0.,4044

Ceramics and mineral products
Printing presses and stationery
Chemiéal industries

Plastic ‘and. rubber -products

- Bandicrafts

All industries

~ 0,9820

-0.1137

~0.1915"

.6796

0.4677

0.3258

Small-~-Scale

Estgblishments
: CES7 vES

(1) (2)
0.4686 ~0.9734
020660 ~2.46106
10.6348 0.6541
0{6789 ~3.3Qlﬂ_-
~0.3265 -0.8547

- 1.4103,

9,6161

©8.1288

3.9734

6.0014

Households
CES VES
(3) (4)
0.7238 - 0.9268

-, 0089 1.9117
. 0;6067 0.4736
0.0584 - 0.3798

~—

0.0625  0.2760
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that elasticities of substitution are fairly high in Punjab's small-scale
manufacturing., Thus, in general, we conclude that elasticities of sub-
stitution are not as low in Punjab's small-scale manufacturing as implied

by the CES production functign(

111, LIMITATIONS OF THE ANALYSTS' AND
POLTICY IMPLICATIONS

. The foregoing analysis is fubject to a number of limitations. The

indirect equatlions of both the Cﬂé énd the VIS bioducfion,fﬁnctioﬁs are
ased on the assumptions of perfect competition in product and factor

mafkéts, aﬁ&lthat the mérginal product of labour is equal to the wagé rété.
Télthé exteﬁ£~fhere ié:ﬂ6‘§erféét competition elasticity estimates Qill be
'giééed. Héﬁéﬁer, theféxtent'of ihé bias would be smaller for small-scale
iﬂaustriesizhén it would be furwlargewscale industries, since the formef
iﬁdustries have a smalier influence on the prices of inputs. and outputs°
As the VES estimates show that capltalnlébod? ratio changes do affeCt .
tﬁe elastiéity, the CES ostimates are biased. .

Therefore, we should draw policy impliéétions, k;éping in view
these limitations. We have found that subétitution elasticities in the
small scale sector are low when we use the CES production function to
estimate them. However, when the VES function is used, which_we have
doncluded is preferable.to thc_QES:function substitution elasticities are
_fa}r}yihigh. This shows the existence of sﬁbstitution possibiiitieé in
the small-scale sector and ;;”such fﬁé p;eviohé de?élbpment of indigenous
technology. Since there have been suggestions from a number of quarters
that the small-scale activities should be encouraged we must remove dis-
tortions from the market because otherwise the indigenous technology

development will not be in accordance with the factor endowments of Pakistan.



_27_

The substitution possibilities in the smallnscale:aecﬁOr:aiso point to
the pOSSlbllitiLS ot developing iudigrnous technodogies whlch thélgoverna
meﬁpgmus; enmmurage#

The fact that substitution elastiCities for small-scale manufac- .

o are : ;

turing as o Wnole / not low also points to Lhe need for correction of
pricevdistortions because this qffeqts the allocation of resources
between,different écfivitiés:..Fgr“exampleauif labour becomes cheépér
lrclative io capitai, rcsouréaa _move from capitdlwinten ive inaustries
towards labour intensiv 1ndustrjea. Thus,‘Pven if a low substiﬁﬁéiéﬁ
'elasticity in individual indu;tries.éonstrains the movément of production
from capital 1nten51ve to labourmlntnnsive techniques in responeé ﬁo
chgnges in ;he,fggtorwprice ratlo, phere:is little restriction'on‘theﬂ
movement Qf resources ff&ﬁ Capitaleintensive to labour-intensive o
indué;riés;_‘Thus, ih_ofdér_touﬁake swall-scale iudusﬁrieé'méfé éf%iéiéﬁﬁ
éﬁd.mqre:iébquréintQQSiﬁé? théfeiis'need.to;follow two COﬂrsésvof ;etign;
Fifétlf, faétér‘prieeé&SHduidiBé‘ﬁaderto move in such: a ﬁa& fhét'rééouim
ces should automgtically Snift to lJbOUI intons1ve industries. becondly9

small scale industrieo ahould be encouraged to develop Labours intenqive

techniqups of production.

IIV. CONCLUSTONS
In this paper interest has focused primarily ‘on the Llasticity of
_substitution:bgﬁwaen capital and labour in the small-scalg manufdcturing
industries of the Puanb 'Two CYPEQ of production functions have becn
estimated. lhesé are the CES production function and the VEQ production
function. TFor the'ChS'function bOth direct and indirect estimates of the
function have been presented., 1In the direct estimation the elasticity of

substitution parameter has an inherent bias towards unity, and therefore,

has been dilsregarded.
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~ For the CES.function‘oven though the elasticity estimates are less
than.ono ihimost cases, they are not discouragingly low. In most cases,
the elasticity estimates are greater than 0.5. However, in most of the
cases, estimates are not'statistically significant.' For the manufacturing

sector as a whole the elasticity estimates are fairly high and significant,

Thelolasticityvestimates obtained through the VES function are hi
higher in most of the cases, than the egtimates obtained through the CES
functiop.: Tﬁe elastioity estimates are influenced by changes in capital-
laboor ro;ioiond this confirms Kemal's {15}4respltsf On the whole the
résuits oo;ained for smallzsqale manuﬁacturingvip the Punjab are not !
discouraging. A compa;ison with a previous study done for large-scale
manufactuiing invthe whole of Pakistan {12} shows elasticity estimates
that are 1ower than the e"timates obtained by Kazi {12} . However, there,
1s no need fox dlscouragemunu on Lnat account since Kazi' .estimates are
CES estimates and we have already concluded that the VES estimates are
the more aopr0priaté estimates. Even thopgh small-scale industries have
received.ocan; attention in the past?.theyuhave, it seems, developed some
amount of indigenous technology suited to the factor endowments of Punjab.
There is, therefore, need to promote further research on the teohni@ues of

production used by small industries, -

In conclusion, wa can say that clastic1ties of substitution in small—
scale manufacturing in the Punjab are low and 1n51gnificant according Lo the
CES function but that in no way 1mplies thc abSane of substitution

possiblllties since thc Vhs tunction shows better results.

+0 RANA o+



APPENDIX AI

RESULTS FOR SMALL ESTABLISHMENTS



Table AI. I: CES Production Functions Indirectly Estimated
Under Constant Returns to Scale. ( Small

Establishments)
Industry B | Intercept LK W 22 ¥ DY DF
1. Processing of agricultural proluce 3.8821 0.583¢ 0.0122 0,198 0.864 16
including 211 food and feed industries (0.5216)  (0.4447)
2. Textiles 5.8003 0.0792 £0.0042 0.051 - 2.266 . 12
(2.8447) (0.2261) :
3. Carpets and rugs 2.0748 D.7174 0.6863 30.631 1,920 .14 -
' (3.1268)  (5.5345) : . R
4. Leather & leather products ~3.8010 1.8825 - 0.2162 4.689 1.691 17 2
\ (-0.7998)  (2.1654) ’ pe!
o v 2
5. Wooden products - 7.0242 -0.1045 0-9050 0.886 1,165 17 s
(2.5863) (-0.2828) @
151
o @
6. Engineering industries including all metal 1.3838  0.9052 0.1801 3,295 1.669 15 «
products machinery/plants and electrical, (0.4810) (1.8151) : @
equipmert/appliances S 2
- - “ ’
- , =
7. Ceramics and Mineral products ~0.664% 1.3470 0-1284 2,062 1,451 14 §.
. (-0.1290)  (1.4360) ‘ -
8. Printing presses and stationary - 4.0890 0.3747 0.046C ¢.531 2.191 11 =
, A (1.4480)  (0.7284) ~ g
9. Chemical industries 03,9226 0.5100  0.0329 0.545 2.751 16 &
: (1.0562) (0.7380) [
10. Plastic 3nd rubber products -2.3019 1.5849 0.1755 1.915 2.765 9
‘ (-0.3670) (1.3840)
11. Handicrafts 2.9543 0.5731 0.0595 ©.369 1.504 9
{0.7351) (0.7545)
12, A1l industries, 2.4104 D,.7352 0.13%4 25,928 1,465 1T

- waan — e R

{3,G300) (5.00275
e A e e Tt S Tt




Lable AI. 2: CES. Production Functioms Indirectly Estimated Under
Variable Returns-to Scale.’ (Qmall Esfabilshmgnts}

T 2 -
) Industry Ihtercept - LS"W‘ LN'Y ‘R T F - DYWL~ DF
‘1. Processing of agricultural product -including .~1.7710 0.4686.  ©§.4431 10,5869 10,653 1.233 15
" -all food and feed industries. - (=0.3342) (0.5341) (4.5678) u
2. Textiles - ©3.2733  '0.0560.  0-0474 . £,0312  0.177 2,271 1l
T i (2.2863) (0.1828) (C.5534)
3. Carpets and rugs 1.3250  0.6348  (.1078  0.7898 24.430 1.930 13
| (2.0808)  (5.5277) (2.5308) -
4, Leather and leather products -1.2367 ° 0.6789 0.3451 0.6434 14,434 1,542 16
(-0.3685  (1.0225) (4.3782)
5, Wooden products 0.6421 -0.3265 {.1445 0.1253  1.145 1.200 16
T (3.3166)  (-0.86890) (-1. 5830) : ; ,
6. Englnoerlng industries including all metal 2.3100 0., 4045 0. 140a 0.4255 5’079 2.292 14
" products ﬁachlnevy/plnnts and electrical (0.9121} (0.8406% (2,40577 e
equipment/appliances . o . '
7. Ceramics and mineral products —0.8964 00,9820 9.18672 0.3280 © 3,319 1.275 123 -
(=0.1924}. (1.1323) . (2.0290) oot
g. Printing presses and stationary 3.1417 =0.1137  0.1554  0,6272° 8£.414 1.692 10
| (2.7590) - (~0.3165) (3.9488) - — o
9. Chemical industries 4.7369  -G.1915  0.2392  0.2355° 2.311
. N . . L LR Zoi!rSl 15
| (3T (-0.2640) (1,9538) . - -
10. Plastic and rubber products - 1.0071 - 0.6706~ $5.1605 0 5917 2.576 -
| . 0.1605 .391 576 2,635 8
7 (0.1667) . (0.5792) * (1.6864) | '
11. Handicrafts iy 0s4677 0.0622  0.0859° 0.376 1.631 B
) o s (0.5677). (0.4811) :
12. All industries. : 12,4105 0.3258 0.1877 0.3810 52.012
~ eFLAN U 7....0.3810 52,612 1.572--169.

flﬁures in parentbps are £ ratios



CES Producticon Functions Nirectly Estimated Under Conmstant = .
Returns to Scale: (Small Establishments)

Figures in: @aréﬁthes_es -a;‘,e @raﬁios )

Industry Intercept CIe R/ ex/m’ . RS . B Du@ oF
i. “IOCGSSIII‘? of agrlcultu*al produce- 1nc1udmg 2 0637 648076 ;-‘é.ﬁﬁé9; ‘ 1.2053 1,938 1.051 15
all food and feed industries (_v 0666) (0,0872) - (=n,0n%9) ST g
2. Textiles: | ~16:2900  ©3.1335 <0.3878 10,4299 4,148 2,883 11
- (CEA285)  (1.2389) (~1.596%) R
3. CGarpets and rugs 6.5780 ©  -D.2547  0.0185°  1.0219  0.146 -0.772 13
| , (2.4665) . (-0,2685) (0.4214) e
%4, Leather and Leather products 1S.8780 - =4,7506  0.4047 %.5579  10.098 . 1.523: 15
. L. .- . (2@?229) - (‘2 110‘}) (2‘38{}&_) : - 7 ; .
5. Wooden products .. 4.7209 " 0,1561 - (L0068 NIME 1,247 1,029 ¢ 18
(0.2310) - (9.0301) (qggvlq)ﬁ o L e
&y -nf‘lncerlD.P irdustries including 2ll metal 30,1520 -6,2408 .0 4039 7‘{}952 0,745 - '1..9.6.4 14
n~roducts, mchlnew/nlants 3 plcctrical '(1,'3540} o (..1‘.@341) (1.1059)
ecuioment/appliances, N
7. Oeramics and minmeral products ~12.5050 | 5017441 =0.3417. - D.1923  1.542 0.955 13
(=0.3807)  (1.2972) ¥(-1.2393) = | | .
?. Printing presses =nd stationery 16,0200 U -206307 G170 9.2572 1:82% 1936 10
(1.3585)  (~0.9402" (1.0384) | | |
9. Chemical industries —16.6160.. »5.3434 ©Z0,30L2.  ©.3200 3,520 ' 2,748 15
| . (‘1:7377)( . (2_3728). (_2.286?) “ . . o
10. Flastic.and.rubber products 2.8272 . -0.7869 . Z0.0415.-  0.1727 - 0.835° “2.443 15
(G;?Ql?_) E (ﬂ 738}_}-':'(.,, 6“34) ) ‘ R <
‘11, Eandicrafts - o '*1}7871d‘v' 0.8564 _"nc,os?a . 0.7592 12,61 2.340°7 g
{0 -‘-’389) Q. 3032)° (_n BTHEY S ) |
12. 211 industries. . 26403 - 017371, L0311 001896 190767 1.301 140
(L7955 (so2n). (Lazss) | S
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Varlable Retur1s to ocaTe

TG T

Lyl
Ly

Production dunctlcns ﬁlxectly Bstimated under

. (8nall ustabllsnmentu}

'0552

.- Industry Intercept 'uLnL_ CIm ¥ (LQIK]L}z RZ 7 {qu oE
1. Proceésing_of Agricultural ?roducef'_ - L - . . B X
including all Food & Food Todustries  2.5270 - 1.0385 £.0969 0.0233 G.7422  13.436 1.171 14
| T (0/1127) ((6.1467)  (0.0137) (0.0523) , ] -
2. fextiles 4.1310 1.0021  0.1463 0:0023 0.9756 . 139,223 2.287 10
(2.8036; (2.5079) - (0. 4083) (§.1189) Y
3. Carpets and rugs 4.3518. 1.4592 “0,2251 0.0244 0.8178  44.651 0.870 12
{3.4332) (3.0217) (F$¢5732) {0.3141) B o
i, Leather ané Leather Products 14, 624u 44,6272 Pt £.3022 58853 54,505 1.954 5
. ' ) T (1. 9338) . {3.0849) (“1 5167) (1.7609)
5. oodea Preducts . 4.1095  0,5432 0:3965 -C.0076 0.2763 35,415 1.000 15
' ' .. {0.1947) (0.1033) (0.0748) (~0.02258)
S, Inginasring -ndustclea including » ) - 7
21l vetsal products machinery/plants | 6.2366 . 1.357% ~0.1986 0.0032 - 0,83%3 56.676 2,052 12
and electrical equijment/appliances (3.3741) (3,6055) (~4.,5352) (9.1622) ’ : sl
7. Cerarics and minersl rroducts =13.3050. -4,4459 5.4204 -0,3575 Vo727 Z7.432 0.%80 iz
' ’(f&,a;84) (~1.0293} (1.2629 (~1.2148) ’ <L L '
>+ Printing Presses an. 3tationery - 7.7236-. 1.9513 . -0.5024- . ©,U63% U.2sul 234,186 1.116 3
Co {C.5046) (0.9745) (»d ?904) {0.5323) R
9.  Chemical Industries . =17,2210. ~4.6744 5 (6162° -0.3200  ©.0535  27.858 2.653 1é
' _ - (=1.7529) (~1.945%) (ZF a&bé)( 2 20&9) o “
13, Plastic and rubber products L LJTLAD . 0.2646 °  0,3914 ~0,0665  0.9332  36.013 2,763 7
i - (0.4422) (0 _034) - {0.8834) (~0, 7168} T S
11. Handicrafts £ 3.2324 0.7759. . 6.2774 - 0.0133  0.9633 62,150 2.357 7
, (1.9262) {1.8327)  (D.6349) (0.4327) _ ‘
12,  All industries £,5415  1,0515 6.0730  0.0096  0.9145 593,527 1.440 153
' (5.8585) (5. 7288 '(Q.S@Ié) . '

5 rarios



Tz“:li’; AI. 5:  VES Projucticn Fumctions Indi rectly Estﬁ_z:at'e‘ an—iﬂer
' Constant Returns to Scale (8mall Esratlishments)
- : : . 2 “
" Industry Intercept In W Ln( /L) RrT F. T - TF
1. Processing of agriéultura}!rro&uce including MQéén” n,21561 N.53497 0.2088 1.980 1,127 1z
211 food and feed industries .( 1.0918) (0,2588) (1.9328 | .
2. Textiles ‘ 103260 0.2276  0,4375 D.3142 2,520 2,769 11
(0.495%) (0.7323) (2.22 '
2, Carpets 2nd Tugs 2.1795 0.7271 —2.0222 6892 14,464 1,013 13
(2.5640) (5.3451) (~0.3221)
4. Leather and 1éather vroducts * -5.5868 . 1.7234 0.5475 20,5816 11,128 1,914 16
: (-1.8022) (2.8274) (3.732%) . o
5. Wooden products 5.3972 ~0.2267  0.287% 01574 1,497 s 14
(2.582%8) {(~=0.8542) (1.77208) T .
g“. .”“'t‘;.neorl.n" industries including 211 metal 1.4384 n.9169 = NI4T L3803 1,540 ]_Q’,'ES © 1k l
~roducts, machinery/>lants and électrieal ("‘ LALDY (1.8690)  &.0825
acuipment anpliances P
1 teramics and mineral uroducts o Q.3848 oOTE 0,114% 0.1430 1,085 1,335 10
ATOES T (0.A286)  (0.4T11) o
&. Printing presses stationery ”/:/—“’~477°? £,5152 n.2003 202728 1,977 2.291 1
s ;Lfi;”' (9.2437) (1.2798)  (1.7657) ’ )
2. Chemical industries »mbz;ﬁf»’."f L2422 - 0.5124 0.2054 7.1181 9,985 2,721 4 7
rﬂﬁberz//////f (D,JYZS} (7.7510) - (1,1273) -
17, Plastic and <roducts —2.7771 1.4728  0.1344 n.2956 1,508 2;7;5’ .
‘ ) (~ﬂ 4473) (1.2272) (1.1093) o ¢
11. na.ndmrz{{s Q3420 b e 5620 A 149 Lol .".»"//
‘ e ) . . RUE SRl A el i_.lll_,.tf. f‘?gll 15448 2.562 ~
o _ L(0.2631) - (1.3214)  (5.2822) * s -
A ) ) B o _ L _‘ s
12, All lndustr;gs._“ 1,7742 C.3416 N.218¢ 0.2457 27.969 1.218  1se
‘ (2.3%37)  (3.8634) (5.1143) Vs T
P A

Fipures in ~arentheses

are ¥ ratios



VES Production Functions Indirectly Estimated Undzr .
Varitale Peturns to Sczle (frmall Esrablishments)

Industry ; Inter- Ln ¥ 1n (%/L) inl - R? ¥ b DF
cent ' . '
1. Processing of agricultural product inclu—- -0,2355. 3837 0.4801 21472 0,2359 1o441 1.125 14
dinz all food and feed industries {~0,20403) ( 3079Y (1.8627) (0.7041) N
2. Textiles 1.3263 02,2277 D.4375 —O..ﬁ;_.’f 80,3152 1.527 2,762 18
(R.4716)  (D.6954) (2.1134) (~0.0014) |
3. Car»zts and rugs 1.2835 7.6838  (0.0425 3.113%4% N.7542 12,322 1,933 12
(1.4822)  (5.4056) (0,7462) (%.783D) o :
4, Leather and lezther products -5.72%5% 1¢3°QC 35300 D.2102 $,0E656 2,850 1,212 1%
‘ N (~1.6828) {2.2072) (2.9021) (1.9384)
5, Wcoden products 5,2844 ~N,1632 0,2892 =5.03R1 G, 1640 0,951 1,001 15
(2.4328) (=0.8261) (L.6802) {(~N.3444) ‘
B. Znginzering industries including all 2.71%1 0.7330  ~0,1344 £.1123 n,2707 1,605 -2 125 s !
' metzl nroducts, rachinery/plants and {C8507) (1.3274)  (—=0,5392) {7.26953 T -
electrical equipment/a»rliances ’ _ __,»”"”, =
e Gersmlcs and mineral produeta =1,0049 1. 0‘3 2.0814 002377 /f“f;l&gfj D635 1,232 12
' (~0.02008) {(3.2457) {(2.2898) {(0,2677y 7 -
§. Trinting presses an? staticnery 2.7321 . £.0826 10,2753 ,iféefﬁ/// 5.6760 6.202 1.272 8
’ ’ (1.1730) (e.LJoe) A2.2839) (3.3274)
G, Chemical indestries 1.8052 %f 21’31 —-C’pwb'? 0,1247 CadEE 2,095 1é
, (2.4279). .- (’ 12173 ( ).1769) (~0,3635) ‘
10. Flastic and rTubber products ﬁéﬁ,£W*@%3 00,9974 00,1588  N,11Z3 72,3648 1.335 | 3,047 7
,////”,@;’”%“;" (-0.1223) (7,7954) (1.2704) (0.9307) ‘
11, Eandicrafts, /:::jjyf’“’ 0a5173  0.4%25  ©,4267  0.0313 0,7579 3,213 2,558 7
e (0.2382)  (1.1248) {(4,92241) (0.4887) .
12. All ipdustriess ' ' .
o 2.21210 4255 20,2082 D,0867 n,29883 “.-.Ll}}? 1.458 8
T ' (2.7183) 39?131) (4,2118) (Z2,%594) ‘

/

. .
icures in varentheses are



. Takle AZ. 5¢ YEE Producticn Functions Indirectly

Estirated under
) Comstant Returns to Sczle (Small Estanlishments)
. ' E ' . 2 -
In&ustry o . Intercept Ln W (3]* R F. oW DR
1. Processing of a?rlcultural nroduce 1ncludlng 0.545%  0,3161 05307 C.2088 1.%80 1,127 1%
211 food and feed 1ndustrles ‘i0-0919) ' (0 2588) C(1.23090 i -
2. Textiles’ | 1.32860 0.2276 04375 043142 2,520 2,769 11
(D.495%) (0.7323) (2,2233)
3. Carpets and rTugs 2.1795 10,7271 0,022 0,6899‘14;464 1,913 13 ‘
(2.9640) (5.3451) (=0.3921)
4, Leather and leather sroducts ~4.5868 , 1.7234 05479 0,519 11,128 1,914 16
(-1.8022)  (2.6274) (3.7358) |
£. Wooden products N 5.3072 ~0.2267  0,287% 51574 1,&94’“i;1521”’ig
(2.5823) (=0.6542) (1.7590) - ‘ )
£, Engiveering industries including 211 metal 1.43¢4 CONL916A0 -0, 0147 ’*lfﬂﬁ 1.540 1,663 - 14
—roducts, machinery/plants and electrical. (7.6542) (1.6620) £0.0525) * <
acuipment argliances e .
5 ) e : '
7! Ceramics and miveral products 0.3846 CU7E 01145 0.1430 1,085 1,335 10
, o AFOE T (R.R256)  (0.4711) _ : B
S, Printing oresses and statiomery j///ﬁ,,/'0;7792 £.5182 02,3705 2 8790 1-077 e :
! _ 7792 _ 3 2.272% 1,977 2,291 1¢
T (R2637) (1.0798) (1.7467) ‘
2, Chemical industries P 2. 24372 - N.5124 0.2054 2.1161 9,08% 2'?21 e
’ ) 7 Ta T - ' ' cEeE g @ ,/13
h/‘ . (DLET23) (M.7510)  (1.1823) P
12, Plastic and rub >roducts . _ -2,?771 1.4728 (0.1344 2,2854 1,598 2>7§£/ n
- R - 5 ! . - L iis LA £
. - | ' (=0.4473)  (1.2972) (1.1093) ‘ Lo
11. Handicrafts ' - TgLss20 ﬁ.Bozo Cnu132 p.7911-15%;4‘ 2.562 n
o T . (0,2631) C (1.3214)  (5.2832) - i
12. A1l industries. = 7 o 1.7752  0.5416 0.2186 @,2457/;72969 1,614 140
i U T {2,3537) (3.8634) (5.1148) y .

Figures in marentheses are # ratios S e



Tzble AT. €: VYEE Preduction Functions Indirectly Zstimated Undsr
Varibale Returts to Scals (fmall Establishoents)

Industry ; ' Toter~- Ln ¥ Ln (/1) In L - RZ ¥ o oF
. S . U sept : .
1. Processing of agricultural product inclu~ =0.2956  0.3837 0.4301  0.1472 C.2359 1.441 1.125 14
ding all food and feed industries (=0.0403) (0.3079) (1.8627) (0.7041) ;
2. Textiles - 1.3263 0.,2277  0.437 -o.o-;ﬂ 0.3162  1.527  2.7620 18
3. Cardzts and rugs _ : ' : 1.2635 f.68923 G.OéBS 55,1136 0,754 12,322 1.633 12
(1.4822)  (5.4036) (D.7452) (%4.7238) ' :
4, Leather and leathsr preoducts ‘ ~5,7295  1,3900 ' £,5300 0.2198 0,6656 9,950 1,212 15
_ ) (~1.682%) {2.2072) (3.9081) (1.9384}
5, Weoden products _— | 5,234 -0,1632  0,2802 =5,0341 01540 0,29 1.001 13
(2.4320) (-0.6281) (1.682%) (~0.3444) -
B. ZIngipzering industries including all 2 7151 N,738% ~0,1544  5.1123 0.2707 1,500 -2 125/;’13.
' metal products, vachinery/plants and 0,8507) (A._274) -0‘5392} (7.2495% e -
electric2l egquipment/aprliarces P
. ) ’ o~
7. Ceramics an mineval products -0 n04S 1.0834 1.0°214 Q.?iﬁﬁ//" vplépﬂ N.625 1,222 12
; (-0,0005) (ﬁn.é%/} (s, v,é) & ¢€f3}/,” '
8. Printing presses an? staticnery 2.7321 . 0.0%24 0 ??7? ",k&If/ 2o OTAG 6.202 1.272 2
' ’ (1.1730) - (9.2308) 42 2639y (3.3274) ‘
2. Chemical industries » 1.ans52 ﬁgﬁéﬁ? 0.2101 ~0.0%52 0.1247 CeBE5 2,395 14
v - ' (§.42?9)¢¢'£}u173, (0.1759) (~0,3693)
130. Flastic and rubber nreducts a~@?3083 n,68374 1,15688  N,1123 Do 3640 1,335 3.047 - 7
(=0.1223) (0.7354) (1.2704) (0.9207)
11. Ezndicrafts s ' 0,5173 . 7,4625  0,4267  0.0313 0,787 £.213 2,552 7.
10.23392)  (1.1348) (4,2241) {C.4867) o ' .
12. All ipdustriesy o
= 2.0127 0L4205  0,2062 0,085 0,288] 22,447 1,458 158
(2.7182)  {3.0131) (4.9116) (2,9A24) .
- ;




" APPENDIX A,II

RESULTS FOR HOUSEHZOLDS



CES Froluction Tunctions- ImiiyreceTr Totimated

Tekle AIL, I:
Under Constant Returns to Scale. (lousshelds)

Iﬁdﬁétry” ' o . Intercert In ¥ 32 ¥ oW TF
Proce351ng oﬁ.arrlcultura’ produce 11hludxne al 1 food 3.1071 . £.5576 0.15%4 2.228 2.240 . 9
and feed 1ndustr;es . : : (1.5857) (1.4927) '
Textiles : - 3.3577 0.3131 ©.0301 2,454 1,548 13

: ' (0.7€62) {0.635%
. Carpets and rugs - : 2.6690 0.5845 Q,6820 23.592 2,227 11
{£.5311) (4.8573)

Leather and leather products . 5.4518 Q.2315 0.0874 0,362 1.296 9
; {(12.9320) {N.9284) -
r e

A1l industries 5.4971 T.0875  0.525515287  1.472 48
v {13.2690)  (1.37211)




Tabkle AIT 2: CE

Treduction Functions Indirectly Estimated Tnder
Tariable Returns to Scale (Fousehold)

Tndustry Intercept Ln W in ¥ 3 ¥ e SRS
1. Frocessing of agriculﬁurél product including all 32,9098 0,7236 =03,17564 0,43%2 3,132 2,032 8
food and Teed Industry {2.1237) (2,10831)  {~1,.8331) i '
7. Textiles 5.5853 ~0.0080 9.2216  0.3570 3,331 1.69%8 12
. (0.5860) (~0.0124) ( 2.4897) :
3, Carpets and rugs 2.7132  0.6067  =0.0145  0.6845 10,348 2,192 10
) o ) (4.2716) (4.0856) (-0.2807) .
%, Leather and leather products 5.6726 . 0.05%¢4 00080 0.0275 0,384 10292 T8
- (£.4511) (9.2@23) {-? 97) B
S. £11 industries BAEO5  0.0685  0.1013 0.152F 2.584 1726 47
. (2.1554) (1.0%78) . { 2.4054) ‘

\

izures in pérentheses are-§f ratios’



Table AII. 3: CES Production Funmctions Directly Estimated

to Scale (Ecuseholds)

under Constant

— W 2. ¥ R 7

Industry Inter- Ln &/L) /En (Z/L 5 . 7L i

1. Freocessing of agricultural product 10,2610 -1.52865 n, 14682 0,.5107 £,178 1,515 2

including all food and feed industry (2.88858) {~1,6423) {1.8%932
2. Textiles 10.295C - =2.10%8 - 0,2092 0.7582 18,812 1,589 12
(1.4288)  (=0.9957) - (1.3711) -
3. Carcets and rugs $.022° “1,4535 2,117 2.2211 1419 01 15
' - {2.8230) {«1.1141) - (8.93%66) o

;. Leather and leather products -5.1501 2.0151 -0.1631 o D.5292 4o 404 1,252 2
’ o ) (~2.0748) (2.2841) (=2.2423) ,

5. £11 industries. 11,261 -2.2122 0.1213 Ce&3237 17,932 1,306 47
{6.8148) - (22,28 R") - (£.3939) -

7

igures in paremtheses are ¥ ratics



-

-

Table ATT, &3 CES Troduction Furctions Directly Estimated Urder tariarle
Zeturne to Scals (Households) ‘

Industry ' Intercert InL, InK /Ta {K!LE? o i e’ DR

1. Processing of agriecultursl produer . 12.024 2.,3261 =1, &‘57 0.1274 0,8581 52,312 1.504 7
including 21l food and feed industry (2.2672) (2,0%22) (~1.3C74) (1.53127)

2. Textiles 11.9470 3,4875 ~2.3420  D,2452 (,2697 117,539 1,513 11

: (1.6283) -(1.582%2Y (~1,123651)(1.5759) ;

3, Carpets and rugs 5.8369 2.4308 =1.4268 0,1145 2.9520 60,860 1,730 3
{2.1020) (1.5202) (~0.5B664) (5;7223}

4. Leather gnd leath r products =0,2685 ~1,1100 5.0891 =3.189¢% $.9826 121,729 1,257 7

(=0.1258Y(~1.4632) (2.%238) {—2;7702} :
5. All industries ~2,2134 £.1%19 02,3458 265,757 1,298 46

11,8790  3.20¢
(5.5¢

o
(6. 719q} 35) .(=3,917%8) (4.3442)

Figures in parentheges aee % raticse



Table.All. 5;

VES -Production Functions Indirectly Estimated Under Constant

Returns to Scale- (Households)
Intercept Ln ¥ - Lo ®fL.. B 7 vzt oE
1. Processing of agricultural product 2.8322 0.283C  0.2144 2,331 1.972 1,671 g
lncludlng all foed and feed industyy (1.5412) (”.‘.6’34 Yy (1.2589)
2. Textiles - 5.2084 -1.111 0.9668 0.8226 319 2,298 12
: (2.8501) (~2.6302) (7 3213)
3. Carpets and rugs S 2.4%91F . C.5575 - 0.7514 15,128 2,651 12
(&‘e7[}5:)’ {4.2’4‘?&3:}-{"1.6\.3‘9} . '
. Leather.znd. leather sroducts - - T5.0347 7 09,0815 o.0608 2.1365 2.532 1,224 8
: {5.4867)  (1.0403) (0.6747) &
5. £11 industriss. 2.0422.  0.1550 0.3150  10.956 1,495

0.2944
'(h.uf@n} (%.8645) (4,480 3)'

&7

“Figures in-aprentheses are € ratios



Table All.

6: VES Production Functions Indirectly Estimated Under

Variable Returns to Scale (HOUSEHOLDS)

P . bW

Todustry Intercept ImW  Im(K/A) Lol . | b
1. Processing of agricultvral prodmet’ - . 3.2712  C.4802 01074 =0,1755  0.6452 4,242 1 1,761 7
including all fcod and feed induskiry (2.1908) {1, £~3Q) (0. ;'my}( ~2,L595) ;
2. Textiles 0.8282 17,875 2,472 11
| ‘ i
X | |
3. Carpets and Tugs 3.,4851  0,3918 -0.1085 —0.0334 0.767L 92,874 2.60% _ 9
| (£.6434) (£.2034) (~1 5340) (~0,7720] !
‘ ]
&, Lezther and leather products £ 1681 (3497 Jwgoy 5.3580  0.4504  1.912 1.71% ;
{(5.2057) €2.2902) {(0,5119)(-1.5298)
5, A1l industries, 32,0430 2,1852 0,2954 =D,0050 3184 7.163 1.470 4%
(4.7365) (2,R176) (4 ,z,fwg) ,(\.,@.1 25 ’ :

ratics

Figures in parentheses are €
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