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.Introduction 

in reCent years the e:ctcnsions of the thcory og efc, ctiv 

protection have focussed on several critical i', suci ,­

general equilibrium foundation for"the t" ,, ... 

substitution between inputs and th !ppror..iatc trent.:!n1 

-
of nontraded goods , but, as yet, no ono h,- s .dic," the 

-. question of time in ihe production process. The efoci itoe z.. 

to date have ail assumed instantaneous production f p'-, i:'y -..,'*m 

intermediate factors; any coats incurred by producers b.2ca e of 

non-zero periods of production, such as eupenditures on raintenarnce
 

of inventories of raw materials and goods in proccas havw been iznored. 

The purpose of this note is to repair this deficiency by davolor a 

formu-a for the effective rate of protection that eoplicitly incorporate: 

the cost of working capital. In the last section of this note, .the­

revised formula LB applied to data for 30 Pakistani industries,. whose 

effective rates have already been calculated in a previous study
 

and the two sets of effective rates are compared in order to determine
 

the seriousness of the current omission of the costs associated within
 

the estimates of effective protective rates,
 



1orking*Cnpitnl in the Theory of Effective Protection
 

If production were instantaneous and inputs were instantanocuoly
 

available at all times with certainty there would be no need for 

inventories. Such not being the case, inventories of raw w'atarials 

and'goods in process.becomo necesoary and the corresponding cost of 

'working capital an integral part of o prcduction,* TYIturalis te-cot ,...... o...d:et! n ! . .: ; : . "0: i . L):1 ..j:: z" 
the period of production is not constant Ecr .Z..I rodnc t,_ 

in the Variability in the supply of inputo anc in the 1t2v-i. 0oc at u 

conntant across U ti ofproducts. difficnccsin Llira:e ,orhin 

capital conts will arise. It must be roccnted, hcrv:: ii.:i: .t al1. 

of the observed levels .of inventories can be ao'sociat m.,. i .. legs 

involved in the production or salon p-oces- alone. In aa o . ... 

foreign echange is chronically scarce - a:istan fox : -- the 

-uncertainty in the oupply of imported inputs created by the pul od-ic. 

foreign eochange crises causes producers to overstoah inventorics by 

ccmparison to producers in induotrial countries. If the economy stfers 

from inflation as well, inventory accumulation is a convonient and
 

prof-itable way to hold,-liquid assets#.n developing a naw e-tcir - tin­

formula for the effective rate, it is important to dLstinguish between 

these different reasons for inventory holdings; hoever, in the eripirical 

calculation of effective ratosit will be extremnely difficult to dLstinguish" . -' . / , -, . '.. 

among these various use. j
 

Working capital enters into the calculation ofreffective>ates 

because the value of inventories, like the,value of purchased inputs, 

is affected by the tarif system and the different au of inventories,­

under ifr. . tariff regimes will in. turn affett, th. lvlaof Pre-tariff 



and post-tariff values added on which raies oi: ertective protection 

ero based. The annual cost of inventory holdings can be trented an 

any other input-cost in the calculation of effective rates. 'he one 

notable difference bet.,een these two kinds of input costs In that the 

annual cost of inventories ill rise either bocuse the valua of the 

stock of inventorien increases or because the rate of interest "hich 

must be applied to inventory holdings incre:e or possibl"y be.iuse of 

both types of increlases. 

- sctudies of efoct.ve protctc'on hcve been able to c.'elFew 

the values of inputs and outputs -tboth their dozcric -d vc-':r prin-s; 

instead the donrstic values of inputs and outputs a .:--. . tc~ . . 

factor which reflects the markup of the doa^..c ;-re1a '1-a cief 

price in order to infer what the values eyould be If lirl. a n " 

tariffs, The estimation of the world value of inventories by this 

process eccounters a number of aifficulties, come coron to all goods 

and others pertaining only to 4oods hold as inventories, 

The first difficulty in that in many countries the diffecr.co, between 

.the domestic price and the world or cif price-is not accurately measured
 

by the tariff rate, Restrictive quotas will someltimes drive the domestic
 

price far above its tarlff-indicated level; in other cases competition
 

'ldil have driven the dcmestic price below the tariff-indicat'ed level,
 

rendering the tariff redundant. In economies where quotas are uoad,
 

there are really two prices for every imported good: the cif -W,'"aetsriff
 

price which the licensd holder pays and the scarcity price, usuilly above
 

the cif plus tariff price, which the non-license holdor is forced •to pUy.
 

Th difficulty indeflatig the recorded valus of domestic invotories it 

thht one is unsure of which price to use since there is no uay, c:,-post,"­

to determine which price the wmnufacturer wpa obliged to pay (pnd reported to 

http:diffecr.co
http:efoct.ve
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A second problem relating to the valuation of: orkitig caital 

involven the treatmant of goods in process. Since there areno cif price . 

for unfinished gocJo, the ir vor ld prices have to be inferred f om the". 

world prices of their inputs. Tuo major categories of direct costs ambbdted 

in goods in proceso are i.aeen and interm:diate inputs, The wordWvlu . . 

of'the embodied intermediate inputs can be derived by the procedure dancribod 

above but the.. delation of wages requirof a all.h1l> d f: neMapproch. 
- 14 '\Ai 

Since labor .Vi-dtradcd internationally, Lt has no ctf p ico. s'rthels, 

a "world price" of labor can be valculatzd if it is assu,.i :t. tt! ,lbor sup 

range C.!. 

On this assumption the money wage manufncturers,.oould ,.'va to pY in a . 

tariff protected equilibrium is increaued cc:,:yred to the r.o.- t -.1 ! f ' 

equilibrium is by a factor proportional .to t, ThcX.A-C i. the ;t: 'u. 

curve is infinitely elastic in the relevant a the . 11ct1 C'.S­

living. In turn, by deflating each expenditure itcm in tho budget of an
 

.industrial worher by ito aif/dom,.stic price ratio, a now, world'price 

consumdr budget can be determined , te perconta diffo'ence bet ccn.. 

these two budgets will be a good masure of the percdntage diffarence bet.een 

.the domeotic and world price money wages, provided price substitution.in 

consumption can be ignored, 

http:substitution.in
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forhe ostj o wokn e~t1 ia! o f3it.Z. ~ffec-{ 

lo0 tha :U for.-:I of e ,f eC LiVe DXot--:CtLicn is 2!1~ vc­t~a 7 an.,,,is -L-
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po'ca an t :BtcZeYfalu a E.Aed at world Drics '2eU for:.m
*COzIputes t"' &sh s-aret~o ~etcvl"~

oisLpea'al 
-*isease in dating 4thnec-4ti-L vpa2-e adde :u-i 

.The or,: : f!le rollon eiain 
1

althoutgh it dosntsati sfa ly ~'nj nutie :t 
rlet3Yative value. addcd at wm'?D1tJ. pricsas. Seec Guisin Or~ r I. 

wne~~~test s ind-ustry's vle.dd]e~~.idlct~ 

D1CS 11cQuty' S value. .t'CC.11 ed at*wor--ld rc 
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.One nee ".011 y_.1- tva the' costa of "inventories fro, 'daiid~t 

V, th c osts baing measur d,att,,heir domestic and. world value­

respectiv.-!y ° .. .: . . : ' .: .. 

wher6: 	 K is the domestic value of the average level 
of raw material stocks held durin - the year-,-..-
K :is the domestic value of the average level of 

Zsemi-finished and fnin .goods held as4 ", d 
inventories du..ing the year. 
s -is the share of raw material costs in total direct
costs (equa! to raw material costs olus wage' osts). 

IS a 11.22ghted. ave-ra. tarif f. on raw materials, 
the weights bI)e ing- t'.e shares of' each ,input ite~m 
in the total. doestic value of .rm: ate2iaI -inputs 

W is the w-ghted av-'age tariff on items consu::ieu 
by industrial workers with weights chosen according 
to each item's importance in the totail consumption
budget. is able to 
r is the interest rate at which the fir,/bor,:,, 
funds. The prim~e indicates the interest rate which1 
would prevail at world prices. 

Oetting' r and combining:
3i... .... 

(~00' 

tlu 	 .on-thc risht- hajnd s de. of1 e.quation.-A'th -Vaiables. 

. * , -- r n N- , 2 . .:Vca .. taken ... " " Census :of .ikauFacturiiigbo from or derived .from. 



Industi-e data for Pa.:is1an.and from the prcviously ctidstudy f c i e 	 , = ., Sfe Ica,c 	 . 
c.fcti by andi 	 Thesetudyof Vrae, Lewis uisn.e, data 

are ofL vaI'ying tu-, ty and the estiates of U0 -hould only 

be taken as orders of magnitude. .Nevertheless, w believe 

.that the data are adequate to determine just ho.w. sonsitive 

the.traditionial foru1a fr effectivep:',otecicn. s 


our proposed modification. 

The Data(iihown in Appendix ) : 

•U: 	 the stanard effective rates of proteeiion-, Zakecn 
from Lewis and Guisin'ger,, I:r-'x[ ].were czleu.atiad rr 
data for .thc period 1963/64I. 

VIW, h z,sa 	 'oA the /n, data are dra.n I3 !, a­.4anluxactur11- 11nhs1:r es ".hil-. co- =,; ,. oO7.... :Ic 
recozx-c .',p 	 u2-a:r,.most detaiied of._.nn' t ,-i._3iil ".. ..... ;

-Pakistan. An implied assumption in "si_:, these _1959/0 data 
.-with the effective rates for 3.953/064 is that the ratios 
,of working cpita to value in Cided I the sa-Cce,uaion are 

in both years. A saccrn: assu-.rtcn is that tnso 3nv nto-':
 
data5 whi.h cnd yaar Lotais re..-ct t _ B v
are of av.a.r 

of stocks held ''in": the veer.
 

tin: the. averaze tarifF on ....... .vo..an. was taken 

varsion of the Lewis and GL2Ts.n".r study. .'Th wehts u: . .
 
calculatin- the averases are the vi.alue sh,-,re of intLuts in
 
the "totalvalue of .t.:.c ..t inw:ut:, both valu..es at'
 

-- t , I I;,- e wa" t~.sc..2culta,. ::Uc'-I S as 'The
 
l ' . .of ty:.c.a. -. ,-i r "., m • ..-
S . ct a _;du,'in c ,, , k r -, Iucto...-O r:edo;.'n .n*th percent&-..e repent on i......i..... . . ... o:, .. ,
 

g a s s h o wn in A :-) e d i. Th Q ta :?.. . a-p. • ,_n to
 
L 	 uc 

to Jtworld .v,,,, Th~e ., of t:-se sa 3s U 1n,
2.fl.effect a :a ,' _n.x ... ..... . .	 .u ± n . 

--tile inIdex at co,, .?_7 ...us.-- . .u_, s no o.r. tpr'fs 	 t"tii -, t t ,orker'' 
- .t 	 ... 

b d e 	 . ... . .,.n,1 . sn-zVZh. 1; 0
. 

In!. .. S. 1.. 
-C 

. tut-ofcI; 

"'.iu '"' ' : .. J" 

"' z r '2f •. . r I* t
 



The Results 

Inspac'tion of tLhe ra'tes of przotection in T.fble reveal.s 

that the adustment fo, working caital does n-ake a di ffcrence 

-in the .aboolute level of effective protection. Witen an interest 

"i'ate of .10 is uded, the adjustment for .o.<inz .cir ""­

i4aises the average level of effective -1'ct 9Sc f,A-..!.7 

to 109. percent. With a rate cf itrcs c u a o .
 

vera-,e rate rises to 123 perce;t., i; b.... t"
 

the modified fnDmula, there are a greater numb:, C'.r::'
 

'with negative value added--10 firms when r .13 an,' 

12 when r .20. Then inventories dr tre- ........ 

cost instead o as a piwt-of value adr._,-";ecav: .luc 

takes on a slightly different meanin 5 . In the traditicnal 

"	a:proach, a negative value added signifi 3 an induti-' in 

t$hi ch the foreign ex:change e'nings on tie inu.t:;, if sold 

oil the world maarkit, exceeds the foreign e:<hhane ea-ninths' 

for savinzs in thecase of import substitutes) of the outDu*-, 

in the modified approach, the forcirn chan:u va2uatici 

of impvorts inclu-Ues ,as weli, the interest v..ich CrU!U be 

'
earied on the stock f.ic'e.-ie itZ... nelE&s ,nve-to.ies 

.... .codzmay q.tn 	 gt...rJn .occsincluded ­th'-s study us a.rt ..... Capia Is' a'y rdalof "C'n 
m, ornich inte1est c-',Id be ea'3ned if sold :b,.oad 0 

.
dnsjv could be '-t the V',!ua shoul(, ,'' c:n!y ta t.%.2 
.' " ' ' 
.. _.,O. .....,,-, .:, _.*r :-h ' .. t...... t :: : O I" S ] .. , o 

wr 	 4.6 
."*,:n :,.
whi~ ',.".udah t~ '-... . ' " * ,. .................
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Con-smion goods:
 

.1. Sugar 235 'J. 

2'."Edibi..,oils 489 3 % 

:3, ""Tea -10 / 
Cotton textiles 1 

88I 


\ Silk ..+.'iart silk / 

* textiles 119 .- 2 6"". 

6. Footwear 6 " 

7. Wearing apparel 127 :2. 7 
8. 'Printin.g"+:,, 18 (,!

publishing 18 


9. Soaps.64 11 ,V 

10. I'atches 10 

11. Plastic goods 87 2d /1 


12. Sports goods 48, 7 
13. Pens +:.pencil ',S 71 '12 I 

14. Electrical appliances 10.33 23 ,11_ 


15. Motor vehicles 251 312-i;j
t/. 


Intermediate goods:'
 

16. Jute textiles 24
.105 


17.. Thread + thread ball 62 .10 S 
19. Saw milling 92 22: I 
* 

19. Tanning. • 85 I9. 
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S . . . S 

2e) Z, Fertilizer 117. 2 S l?."/ ,;-"/ 2.7 

,:i-. ,' Ilaints + varnishes, 72 3 z -. /2. 

•-, Chnemicals 7S 13? '/5 

• Paper products 79 I1 ., 

Investment + related goods: "' 

:;-q 2 Non-:netallic inineral.1­
produc-ts . 77 .­

2 . Cement. 39 • . 

,,Y2• Basic metals 48 . 9 .Il7e 

.'1 22A. Metal products 1113 . " '/ I-. ,, ,/ 
3,0' Hon-elec. mach. 78 6. .. ,. 

*, jXt. Sewing machinery 58 . . " 

32. Elec, Mach. 
•ment 

Average.. 

+ equip­

. 
. 

47' 7 __11o " _ 7' 
-.r 

Median 8. S 

i 0 "s 

e *4o . *" S-" . . .. 

1.. 2 
.I 

* ,". ". ". 

. 

. 

. 

. 

,
& 

- . 
~ .' - . - , 

'11 
•o '," . o . 

' . 2 ,:..1 /6 f 
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Consurmit ion g-oods: ­

1. 
2, 

Sugar 
Edible oils Y,2_ 

235 
zt89 

3 
t 

'J 
.2 ,. /", 

3. Tea 137 o6l.,i L 7-l n.o. ' 

4. 

5. 

.Cotton textiles 

Silk +.' art 
texti.les 

silk 

88 

119 

1 

7 

9)6 , /:0, / 

I 
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3-' 
' 
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6. Foot.eara7-

7. Wearing ap;)arel 

8. Printing + 
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9. Soaps; 

10. 1ltche 
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/ 

10 
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127 
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13. 

Ill. 

15. 

Sport s oods 
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Electrical appliances. 7-

i1otor vehicles 

8 

71 

103 

251 

\8 
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31 

2 Z1.2, 

.6 

I . 

,2-
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,7 
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17. Thread + thread ball 
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Investment + related _soods 
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Consumf ion goods: 

1.' Sucrar 2 1/ Of 

2 Edible oils 4 9 27 

3. Tea 10 14 7 
*t...Cotton textiles 
 8 .1 SVt, , 

5. Silk + art silk 7 D 
textiles )7

G. Footw..ear 4 5 / 1C7 ""/ 

8. Printing \'. ,7 .', 

'9, Soaps ,1, " ,,_ -3,/f 

10. Hatches 0 3 ,
 

11.. Plastic g'oods ~7 0I
 

12. Sports goods 4 8I,-7 

13. Pens -.pencil§ 7 12 

i11. Electrical appliances 103 2 , 

1.5. 4otor vehicles 25 1 -, 

Intermediat .oods:
 

16. Jute texti]es 10O 24 q0,)
 

17. Thread + thread ball 6? 0 /27 9,34 

18. Saw milling 9? 2 'S/ 
19. Tanning 8 19 . . 

-2-..-ubbx, prcductLs-------12-~-?** 



2 . Fe rt ilize , 6 .S 1,Z' 

2)2. Paints + varnishes 13 

1K,).2j.Chan cals 11,1b 

2.A Paper aroducts 79 1 
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