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CAPITAL COBFFICIENTS IN PEILIPPINE MANUFACTURING:

A% ANALYSIS

. introduction

Thizs paper examines the extent of capital use in Philippine manufzc-
turing industries in comparison with corresponding industries in Japan
and in the United States. While factor endowments suggest otherwise,
some of our manufecturing industries seem to bs capiftel intensive in

character, as will be shown below. | The possibility that some Philippine

industries are actually employing factor-proportions different from that

dictated by factor supply will also be suggested. |

Part I describes the measurs of capital intensity used in this study
and the procedure in the deriveiion of the estimates of this mesasure for
the wvarious indusiries. Part IT sakes a statistical comparison of capital
intensities found to prevail in Philippine indusiries with those which have
been observed in the corresponding industries in Japan and in the United
Statea. GSome explanatlonsto the observations noted in Part II are providesd
in the concluding part of this paper.

:

1

Some form of the capital coefficient” is often used to describe ths

-

This article ig a by-product of the author's work sz Research Asso-
ciate in the Ford Foundation-finsnced Interindustry Belationa Study being
directed by Dr. Tito A. Mijeres. A major psrt has appesred in /I, Ch. IV
and VITT / in a slightly different form.

anr the purpose of this paper, the term "capital coefficisnt" repre-
sents a technological parameter which relates the wvalue of ths existing
stock of capital in a particular industry to the value of output producible
from it for a given time period. Clearly, the cepital coefficient can %ake
many forms, dapﬂ-ﬁding on how the terms "capital" and "output" are defined;
sea /[ 1, pp. 2-6_/.
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of the eapital coefficient is the raiio of the book value of fixed pssets

(land excluded) to the valus of capacity output of the industry for =2

) ticular year.. DTwenty-nibe industries, comsisting of the twenty (2-digit
f iC} major groups of manufacturing and the ninc (3-digit ISIC) food groups
an?'cansiderad in this st&ﬂy.g Hagauze of data 1imi tations,; the ceefficient
esjiﬁgtes have been derived only for the "large" cstiablishments (employing
ton or more worksrs). ;

fThe 1961 Economio Census publication for Mamfacturing provides data

for the large cstablishments on the book walus of fixed assatsi

on January 1,
1961 and on the walus of actusl praduﬂtinndfcr 1961. The capital coefficient
can be computed, thorefore, once the capacity utilization rate in 1961 for

the various industries are known. Estimates of ithe latier are derived

using ths results of = sample survey on capacity utilization.

The Sample Survey on Capacity Ttilization

The population consisis of the 4,085 manufacturing establishments which
were claasified as "large" in the 1961 Economic Census. A gtratificd random
sample was designed using the individual establishment as the sample wmii.
Stratification was achieved to the lavel of ths 4-dizit ISIC. Gensrally,

& sampling ratic of one—fifth was used. However, for industries composed

2 S
A detailed description of the ISIC Code can be found in / 2 /.

3ﬂﬂnsisting of buildings and siruvecturss, machinery and other preduction
equipment, transportation eguipment and other fixed assetz; sce Appendix 4,
below.

YGonsisting of total shipments plus the addition to Finishod products
and in-process inventories; sce Appendix 5, below.
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of more than fifty establishments, tho sampleo gisc was fixed at ten, yhile
for industriea of less than ton establishments, tho sample size was fixed
at two. Sample establishmonts were selected (from the 1961 list of the
large manufacturing firms furnished by the Buresu of the Census and Sta-
tistics) systematically with the use of random start.

All selected establishmonts woro sent the questiomnasire with thoe ac-
companying instruciion Ietter by uﬂ..i Follow-up letters, telographioc
contacts and ielephorne calls were usod to delinguent establishments.

"lThu underlying sssumption, which provides the raztionaie for tho survey,
is that onireprencurs have an idea on how far thoy can stretoh the loval of
markot domand for their products. Idesally, capacity - so defined - would
be the lewvel of output at which the shori-run marginal cost curve intor-
sects tha horizontal line corresponding to the going market prim.ﬁr (The
implicit assumption is that firms soek to maximizo mfi‘;:-_“i

Ls can be gathersd from the quostionnaire fﬂ]’."ﬁ.,?

the respondents were
asked for: (1) separstc figures for 1981 production cutput and oapacity,

tho latfer nocessarily in their own estimate, (2) maxrimum monthly production
in 1561, snd (3) tkoir ostimate of the 1965 capeciiy utilization rato.

Using certain obvious assumptions, wo can derive from the sbove information

800 Appendices 2A and 2B, bolow.

There scoms fo be no generally accepted dofinition - much less, .
mecasurement - of cspaeiiy among economists. [ 1, Ch. IIIJgi'ma a unified
synthesis of somo of tho definitions of capacity which have appeoarcd in
the economic literature.

TSeo' Appondix 2, below.
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three corresponding values of the 1961 capacity utilization rataﬁfar e.m.nh
responding establishments (1) as the ratio of the 1961 production output
to the 1961 capacity output, (2) as the marimum monthly production in 1961
multiplied by 12, and (3) as the given estimate of the 1965 rate of capa-
city utilisation. In cases where two or more of the above could be com—
puted (only a fow establishments actu=lly submitied the complete informs-—
tion), personal judgment was used to dscide on which figure to take.

) As a next step, we computed for the arithmetic average of the ClURs
of the establishmants under sach 4dizit industiry. These figures for the
4=digit industries in fturn wers aversgsed on & weighied h.a.siagg:l?ir;g ua ke
CIR for each 3-digit industry (group). Finally, ths woightad average of
the group's CURs were taken to yield the CURs for the 2-digit industries

(sajor groups).”

Besults of the Survey

Of tho 564 establishments which were sent thc guastionnaire, only 196

" turned in useful repliss. The rolatively small numbtor is only partly ex-
plained by the high refusal rate. Since 1961, sovoeral esizblishments have
L either changod addross, boen burncd down, or stopped operation. In addi-

tion, returns of dubious valus - most of which werc accomplisghed hy clarks,

scorotaries and the like — amount to B%f. The refusal rate, dospite tho uso

a?nr multi-product establishmonts, the weighted averszo (based on the
valuw of output) of the oapreity utilization rates in the production of
the differont products.

From hereson, we shall use, for broevity, CIR %o represent capacity
utilization rate.

9Bas0d on tho relativa contribution to total ouiput of ihe J-aigit
it‘bﬂ.uﬂt}.‘}-

lﬂTha ostimating squations uscd arc presented in Appendix 1, below.
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of +he Bureau's facilities, remains = big 41%.

But even with such a small sample, it has been possible to derivs
estimates of the capacity utilization rates as outlined sbove. However,
the small turnout of useful replics precluded any meaningful indication
of statistical ralisbiliﬁy of our estimates. (Ws could only compare them
with some published figures, which iz dome below.) The resultes of the
Bur?a} ara shown in Apperndices 3& and 3B. Table I presents the compuisd
capacity utilisation rafes and tho corresponding vslues of the coefficient

of variationllfor the 2-digit industries and the 3-digit food industries.

Comparigon with PIA Estimates

Our estimatos of capacity utilization rate admittedly carry & wide
margin of weertainiy because of the small number of eatablishments that
turned in useful replics. It is doemed necessary, tharefors, to compars
these figures with some other sot of estimates. IInfortunately, no othar
sat of across-the-board sstimates for the manufacturing industries is

availabie. The Program Tmplamentation Agennrlzhas written down soms

llﬁsing the notation in Apperdizx 1t

I

2
o yj(ujkl_ukl}

3=1

ﬂ.?.kl = for the 3-digit indusiries,
Pk
n
£y, (w2 )°
o Tl
and C.V., = for the 2digit industries.
& "M

It must be noted that the coafficient of variation is a measurs of
dispersion and does not indicate statistical reliability of the estimates.

125 v ke Pregifontial Beonomtc Staffs



TABLE 1

RESULTS OF SURVEY ON CAPACITY UTILIZATION

[] { ] []
[ § n 1
ISTC No. i No» of Establishments = | % Capacity | Coefficient of
" ! Actusl Selected STR . UDtilisgation ! Variation
L] L] L]
A-digit food indusiries
201 17 7 4 68 0.218
202 18 5 3 79 0.084
203 27 T 5 16 0.036
204 36 9 4 62 0.114
205 201 22 5 67 0.309
206 413 36 7 54 0.029
207 55 15 6 92 0.091
208 61 12 4 66 0.129
209 174 41 14 51 0.224
Oftker manufactiurins indust=iegg) 2-digit
21 88 17 5 88 *
22 64 16 3 87 *
23 101 29 13 60 0.178
24 853 68 21 16 0.050
25 385 49 11 69 »
26 162 11 5 19 0.096
27 83 14 & 70 0.157
28 235 18 7 61 0.107
29 42 T 3 23 ot
30 45 11 4 90 0.058
31 195 26 15 72 0.012
32 & 2 1 82 -
33 147 16 8 84 0.154
34 53 13 5 68 =
35 140 30 iz 47 0,215
36 3125 21 € 8o 0.052
3 T3 11 6 81 0.086
38 136 15 4 79 0.112
39 124 35 6 ke 0.088
POTAL 4085 564 196

»
® Sent useful response. Iwess than 0.01.



figuros representing the rate of capscity utilization in selectod manu-
facturing industries. The laitor estimates, together with ouwr Tigwras
for the corresponding industries, are shown in Table 2.

Cloze similarity in the numerical wvaluss should not e expecio
bacause of the different pericds invelwed and possible difference in
concepts used. However, it is readily obscrved that, except for a few
industries, the two sots of catimotes sre roughly of tho same order of
magnitude. Toth sets of estimates thus permit the game inference on the

extent of ezcess ecapacity prevailins in the manufacturing industrics.

Caleulation of the Capital Coefficient

:Dividing the industry's production output (obtained from Appendix 4,

below) by the correspording capacity utilization rate (sce Table 1, sbove) | |

gives the estimato of the tapacity outpuft. Table 3, Cclumn (3) shows the
gstimated valuss of eapacity output for the industriezs being considerod.
The estimate of the capital coscfficient for cach indusfry is arrived
at by dividing the book valus of the industry's fixod assots (obitained
from Appendiz 4) by the corrosponding walue of the capacity output. The
estimated wvalues of tho capital coefficient for the industries under con-

sideration are presented in Table 3, Column (4).

1T
:}.Almnﬂt by dsfinition, an underdeveloped country is characterizod by

gcarce capitel and relatively abundant supply of labor. The reverse

13

The results of the survey on capacity uiilization does not scem o
‘bear out the intuitive notion that 1ittle unused or underutilized capital
assets exist in an underdoveloped economy. The problem of excess capacity
in Philippine manufacturing industriss is oxamined [1, DPs EO—ETJ.



TARIE 4

COMPARTSON OF ESTIMATES OF CAPACITY UTTLTZATION
IF SELECTED IXDUSTRIES WITH PIR Fictass

ISIC ; IndustTy E Survey Estimaies E FIA Bstimate
¥o. | 1 (g8, 2 L (2964), F
2051 Rice milling 49 27

! 2052 Corn milling 42 42
2096 Animal feeds ) 64 58.44
211 Distilicries 8s 7
213 Breweries 88 gz
214 Soft drinks 88 52
2211 Cigars, cigarettes 66 95, 90
232 Enitting mills 8c 89.8
27 Pulp and paper 70 66.5
291 Leather tanning 64 5246
302 Rubber tires, tubes 93 100, B0.3
321 Petroleum refining g2 91.8
3722 Badio tubes, transistor Bz 15, 82

Source:

L 411 other PIA figures wers obtained from "Outloock and Status of
Selected Manufacturing Industries”, Program Implemsntation Agency,
Manila, August 30, 1965. (Mimesozraphed).

Survey estimates were derived from Appendices 314 and 3B.



TABLE 3

Bstimates of 1962 Capacity Output and Capital Cosfficient

! ! Capacity | Capital
1 1 1
ISIC No. | YhAvaber : {g;‘bg;;) : Coefficient
1 ] 2 L]
()= (2) s (3) : (4)
2digit sanufacturinz industries
20 Food manufactures 1,543,38¢ 0.190
21 Beverages 256,933 .195
22 Tobacoo products 311,698 «100
23 Textiles 496,427 v435 —
- 24 Footwear 197,419 <166
25 Wood products 498,043 «213
26 Furniture and fixtures 35,420 207
27 Paper and paper products 1754256 334
28 Printed and published materials 171,154 + 266
29 Leathsr and leather products 31,023 2157
30 Rubber products 157,366 «314
3] Chemicals 662,840 <169
32 Petroleun products 406,574 088 -
33 Fon-metallic products 157,243 5622
34 Hasic metal products 221,093 =201
35 FPabricated metal products 275,670 «134
36 Machinery 96,798 241
a7 Electrical machinery 101,130 281
a8 Transport sguipment 131,801 « 340
i9 Miscellaneous manufactures &4, 405 0.378
3-djgit food industries
201 ¥aat products 16,001 0.133
202 T—Dairy produecis 58,628 167
203 ~Canned and preserved fruits
and vegetables 67,205 «103
204 ~Carinaed and pressrved fish
and other sea foods 8,753 «309
205 “ Brain mill products 287,145 +119
L 206 Bakary products 115,202 «073
20T Sugar mill products 489,720 e 343
208 Cocoa, chocolate and :
suzar confectiocmery 36,579 174

- 209 Hiscellaneous food preparstions 453,855 0.195
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cornditions hold in the case of the developed economys. One's expectation,
therefore, would be that, in those industrics where factor substitution
is possible, the mothods of production employed in the less developed
econemy will be lese capital intensive; i.c.,; the capital coefficient in
sach industry will be at mos% egual to that of the corresponding industry
of the sconcmiezally more advanced cnuﬂtnﬁ.

The capital intensities of Fhilippine manufacturing industrics will
now be comparsd with those of the corresponding industries in other coun-
trics which ars at different levelz of economic development. Using methods
of " statistieal ansalyais; the capital coefficienis derived sbove will be
compared with those which have besn obtained in the United States ard
Japan. While there arc estimates of capital coefficients available for
other countries, the extent of comparability of those sets of estimatoa
with ours ig rather limited. Sinse there have béen atumliss which utilize
fully such data,14 the compariason of capital coofficients hore iz coanfined,
a2 already mentioned, among the menufacturing industriss in the Philippines,
Japan and the Unitod States.

Table 4 comparea the size of the capital coefficient in the various
2=digit manufacturing industries in the Philippines, Japan and the United
States. A comparison of cosfficient estimates in each of the 3digit food
industries in the Philippines and in the United States is shown in Table 5.

Two sets of coefficient eatimates for the 2-digzit industries in the
United States are presented. The 1939 estimatss wore derived from Leon-

tief's interindusiry stuly of the American cconomy for that year. The

ldﬁee, for example, ZT}_?'and éfﬁ, geel Bj-QIJ?.



X maniE 4

COMPARISON OF CAPITAL COBFFICIZNTS (BASTD ON DEPESCIATRD

VALUE OF FIXED ASS®TS, ZXCLUDING LAND)s 2-DICIT
MANUFACTURING INDUSTRISS

L] [] n [ ]
Isic | o ; : c
75 ’ ugtry : United States ! Japan™ | Fhilippines
Eaaan T56)" 1153900 P (2955) | (1961)
» -
20 Food manufactures 0.140 0.147 0.131 0.190 ~
21. Bﬂmrﬂgﬂa g -25{? e -195 N
Z2 Tobaocco products 054 060 - «100
23 Textiles 018 270 -295 <436
24 Footwaar 044 «117 Fira | 165
25 Wood products 325 »335 293 «213
£6 Furniture end fixtures 117 + 168 .288 207
27 Paper and paper products « 420 329 245 « 334
28 Frinted materials «161 201 <147 + 266
29 Leather and leather products 068 071 122 «157
30  Rubber products .180 179 «154 «314
31 Chemicala «381 248 «293 «169
32  Petroleum products 549 321 .518 088
33 Non-metallic mineral products 35 <A77 «329 622
34 Basic metal products .39 «330 «337 .201
a5 Fabricated metal products - « 352 «190 «123 «134
-16  Machineary .188 220 .201 <241
37 _ZElectrical machinery «200 «117 « 332 «281
38 Transport equipment 151169 <294 <340
-39 Miscellaneous manufactures 0.254 0.760 0.167 0.378

-
Estimate for food manufactures and baeverages.

-
Egtimate for food and Eindred products.

sourcest

aﬂomputad from data obizined from Appendix II, in Danisl Croamer, Hecent
Changes in Mamffacturing Gapanitz_(ﬁav York: National Industrial Confaraonce

Board, InC., 1962); sece Appendix 5, below.

Vassily Leentief, ot al., Studies in the Structure of the Aserican
Sconomy (New York: Oxford University Press, 1953), Appendix 1, DD. 436-491.

°M, Messaki, "Capital-Output Ratios by Industry of Japan", Indian
Eoonomic Review, V (February, 1960), Table II, p. 50.




1} TAOLE 5

COMPARISOSF OF CAPITAL COSFFICIENTS (BASED OF DESRSCIATID VALE
OF FIXSD ASSETS, BXCLUDINC LAND): 3-DIGIT POOD INDUSTRIES

L] i ¥

L] i ] L]

v \ 'Efnite&a -
ISIC Industry ! States - Philippines
No. ! 2o (1939)0 i (1961)

] ! 1
201 Meat products 0.3117 0.133
202 Dairy products <147 «168
203 Canned and preserved

friits and vegetabies +150 103
204 Carned and preserved fizh

and other sea foods 150 « 309
205 Grain mill products 099 119
206 Bakery products « 185 073
207 Sugar mill products .190 «284
208 Cocoa, chocolate and

sugar confactionery « 437 «174
209 Miseellaneous foeod

preparations : 0.130 05111

Source:

“leontiaf, op. cit., Appendix 1, pp. 4B6-491.
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estimstes for 1961, on tho other hand, wers computed from the basic data
made =vailabla by the National Indwetrial Confsrence Board.15 For the
3-dizit food manufacturing industries, only the 13939 set of estimates by
the Barvard Ecovomic Reaearch Group is aveilable. In all the above-men-—
tioned setis of coefficient estimates, capscity output was used.

The estimates for the 2-digit industries in Japan reflect actuzl
production output and hence, carry an upward bias. However, it has been
claimed that the use of actual production figures would not unduly over-
state the actual cocfficient valuss since most J=pancse industries cper-
atad at full eapacity in 1955 — a year of recovery in Japan's business
cycls. An additional gualificztion that noeds mention is the possible
change that might have occurred in the size of thoe e=zpital coofficient
in Japarese industrics from 1955 to 1961. A conveniant asssumption would
be that a downward biss was initroduced by using 1955 estimates and that
it is of such magnitude ss to offset the upward bias created by the use
of actual produsiicn ouiput.

! Even 2 curgory examination of Table 4 would reveal that the cxpected
correlation between the level of economic development and the sizes of the
capital coefficient in the industries cannot be ceifablisghed. For irsianca,
in only four of tho eighteen indusiries (FOOD MANUFACTURES, BEVERAGES and
TOBACCO PRODUCTS being troated as one industry) are the Philippine coef-
ficients lowest. Cocfficient valuss for the Imited States, on the other

o . /
hend, ars lowest in seven industries.

It is possible the surprisingly high values of the esiimates for

|
*5Reprnduﬂaﬂ in Appeondix 5, below.

From hereon, unless indicated ptherwise, the Tmitad Statcs cstimstes
which we shall use for the 2—digit industries refer to tho 1961 values-
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Philippine indusiries rssulted from the exclusion of the small establish-
ments in the estimetion process. This can be easily investigated. Refer-
ring %o Table 6, it is noted that small establiskments contributs a rels-
tively lsrge share (more than 20% to total gross receipts in the industries
producing furnitures axd fixtures (ISIC No. 26), footwear (ISIC No. 24) and
miscsllaneous manufactures (ISIC Fo. 39). Only in ihs lsst mentioned in-
dustry is the capital cosfficient unusually high for the Philippines.
Therefore, taking into zccount the small establishments would not lead to
a marked decresse in the generally high values of the coefficient sstimates

for the othar im_lustries.lEr

of book valua of capital asseta in looal manuf acturing induatrias.l? On
this account, the Philippire sstimates omrry a downward bias which - not s
few would conjecture — can mors than compensate for the effect of the non-
inclusion of the amall establiishments mentioned earlier: L

Wa are interested in discovering now whether tbe threa aats of cosfifi-
ciant valuwes for the Ihree couniriss differ significantiy. & variant of
the Wilecoxon nonparsmcivric tost for paired sasples ==y bo uesd for this
purgose.

Comparing first the cocfficient valuos for the 2-digit industrias in

IsThu undetermined extent of unlicensed manufaciuring sctivities,

which the Census does not discover, ronders this sistement tentatiw.

1Timang other reasons, Cole ZTS, Pe 1?_7‘nitas the "overdeprociation
of capital" and the fact that "the cost of capital egquipment . « « has
toen kept artificially low by means of an overvalued exchango rate and
low taxes on capital . . . imports". Tho same poirt is strossoed in




TABIZ &

1t

FERCENTASE CONTRISUTION OF SMALL ESTASLISHMWITS

T0 TOTAL GRO3S RECRIPTS

] ¥
1 1
ISIC No. | Industry - %
L] ]
2-digit manufacturing industries
20 Food menufactures 11.0
21 Beverages 1.2
22 Tobacco products 0.9
23 Textiies 1,1
24 Footwear 26.0
25 Wood products 4.2
26 Purniture and fixtures 3.6
27 Paper and paper producis 2.8
28 Printed and published matarisls 9.0
29 Leather and lsather productes Ts5
30 Rubber products 20
31 Chemicals 2ol
2 Petroleum products 9]
23 Non-metalliec mineral products 3a6
34 Basic metal products 1.4
35 Fabricated metal products 8.9
36 Machinery 6.2
37 Electrical machinery Tal
38 Transport squipment 4.3
39 Miscellsnsous manufactures 20.5
3-digit food indusiries
201 Moat products 16+7
202 Dairy products 5.6
203 Canned and presarved
fruits and vegetables 1.8
204 Canned arnd proserved
figh and other sea foods 30.9
205 Orain mili products 19.3
206 Bakery products 45.6
207 Sugar mill products 0.4
208 Cocos, chocolate and
sugar confectionery 7T
209 Miscellansous food preparations 5.8

Source of PBasic Data: 1961 Bconomic Census, Vol. ITI (Manufacturing)

Bureau of the Cernsus and Statistica, Manila.
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the Philippines and in the Unmitsd States, let
X = obaerved valuws of Philippine capital coofficiant in industry 4
I = observed vaiwe of Unitod States copital coefficient in
industry i
Defino the wariable D = X, - %, for the sample, and A to mcan theo
sams thing for th_a populstion. D is troated now as if it were a smingle
variable and assumed toc b normally distributed with zoro mean and un-

specified variance. The usual two-asidod test for the significance of

' the mean differonoe 2t the 95% lowvel iz applied.
= iy
B E=0 H_t #0
T = %‘i = 0.0297
2 2%
Ip=-(Z
8y m\j - - = 0,193
; = e
o5 = 5D = 0.0453
yu”
D
t =—— = 0.855
f °D
/{{gﬁd.f.) = 2.31170, vhiech is groater thar the computed valwn. Heneoo,
a=.

wo accapt Ha and conciuds that ths industry cocfficient welws in the Phil-
ippines and in the United Siates do not diffor mignificantly.

_,/Tha samy tost is =zoplisd to the observed coefficient valuos for thoe
2-digit industries in the Philippinesg and in Japern, and tho samo conclusion
emerges. Tho three sets of coefficient estimstcs, thorofore, ars not sig-
nificantly different.

!//It may be noted, howsver, that tho Philippinc coocfficient values tend

to be highor than those Tor Japan and the United Staies. Using oneo-sidod
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.

; [;tests; it is found that the probability that Philippine coefficients are
actugli;_higher than those for Japan is 0.73, and slightly higher whan
compared with mited States cosfficienis. This appears to confirm tho
growing suspicion among investigators that there is 'more likelihoed of
capital coefficients beimz higher in the underdevelopsd countries than

the developed oncs and not vice versa" [ 4, p. 97_7. J

TEE

Differences in Industrial Structurse

Iet us suppose that industries a2t some level of disaggregation ox-
hibit identical velues of the capital coefficient in the three countiriea.
1t is not unreasonable to expsct that when these indvatries ars combined
in different proportions; as in a 2-digit oclasgification, different prod-
uct-mixes of these agoregated industries would arise. Grouped wmmdor each
of these industries are lines of aciivities producing different kinds of

products which reguire capitzsl inputs in varying amounts. | It is evident

that differences in the extent of the contribution of the "sub-industries!
will distort the overall relstionship of tke industry coefficients in these
counfries.

Consider, for cxample, the m=jor group FOOD MANUFACTURES. In the
Philippines, it is heavily dominated by thoe group producing sugar mill
products (ISIC Fo. 207), the output valuc of which comprise about onc—
third of the major group's total. The same cannot be said of the United
States and Japan. Because sugar milling is highly capital intensive (sce

/’I‘ahler 5); we find the capital coefficient for FOOD MANUFACTURES highost
in the Philippines. It mattors little wheiher ths othor food Dprocessing

industries have high or low valuss of the capitzl coefficieont. In +tho
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United States, the relziively more important food manufaciuring industries
are thosso producing meat products (ISIC Ho. 201) and dairy products (ISIC
No. 202) [/ 9, p. 486_J, both of which are characterized by relatively
lower capital cocfficients (see Table 5). Tt is not duwe to chanco; there-
fore, ihat the capital coeffitcient velws For FOOD MANOFACTURES in the
Thited States is lower comparsd to that in the Philippinss.

A Tew mere instances where the industry coafficient has been largely
determined by the predeominancs of a pariticulsr sub—industry may be cited.
TEXTILES consists of cotion yarn and cloth, silk and rayon products, and
woclen and worsted menufactures in ths United States [/ 9, p. 45&;? and
presumably, also in Japan. In the Philippines; output of the toxtile mill
indusiry comes mestly from cotton mill producits, the contribidion of rayon
producta being insignificent and of silk, woolen and worsted manufactures
nil. Since cotton toxtile mills are characterized by substantially higher
capital coefficients / 9, p. 488 7/, it is wnderstandable that tho Philip-
pine coefficient for TEITILER is highor than thoge for Japan end the
Tnited States.

7 Por the major group NONMETALLIC MINSRAL MANUFACTURES, the Philippines

-

=
is also observed to have a much higher coefficient estimate. This is ox—
plained by the fact that cement manufacture (ISIC No. 334), which contrib-
utes about cne-half of ths major group's output in the Philippines has an
extremely high value of capital coefficient (about 0,84).

(| Similar statements would apply to the other 2-digit industrics which
exbibit higher valuss of the capital ceefficient in the Philippines com—
pared to those in the United States and Japan. Such industries as THANS-

PORT EQUIPMENT and RUBBER FRODUCTS obviously carry different product-mixzos
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in the thrae countries.

It would be intoresting to know the extont of differences in indusirisl
gtructuro at the 3-digit level of disaggrogation in the three countries.
Unfortunately, no comparable estimatics of the capital coofficiont are avail-
able for Japan in the 3-digit industries. In tho United Statos, there are
publighed figures for 1939. Tablo 5 presonts the cstimates in the focd
industries. In the hope that these estimates roprasent fairly well the
gizo of the ocapital coofficient in tho corresponding industries in 1961,18
let us examine thoso valuss in comparison with tho FPhilippine ostimates
doerived above.

It is notad that a number of the 3-digit food manufscturing industiries
have coofficient valuos which are of the same order of magnitude for the
two countries.- A notable exception is SUGAR MILL PRODICTS which has a wide
difference in coefficient walues for the Tnited Btates and tho Philippines.
Again, the explanation lies in tho dissimilarity in the siructuro of the
sugar industry in the two comniries. In tho Thited States, sugar milling
conaiets prineipally of cano sugar refining and beot sugar manufacturs.
ﬁam, it is mostly raw ocano sugar manufacture.

Finally, it may also be observed that in the industries whore differ—
ences in industrial structure are not substantial, s.gz., PFETROLZUM PRODUCTS,
WOOD PRODUCTS, and CHEMICALS for ths 2-digit industries and COCOA, CHOCOLATR
AKD SUCAR COEFECTIONERY for the 3-digit food industries, the Philippine co-

efficionts are comsistently lowest.

lﬂThi:a may not be very far-fetched. Using the Wilcoxon test, it is

found that there is no significant differonce between the independontly
obtainod sets of United Statos estimates in tho 2-digit industrios for
1939 and 1961.



=20 =

Techriological Constraint

ﬁTye praceding section has stitempted to domonastrate that since some
.industrias which are major contributors to tetal output of Philippine manu-
facturing are inherently capital intensive, the capital ceefficieont wvalues
for the more highly asggregated industriea are bound to be large because of
the weighted averaging procedura. The assumption is that the factorg of
production are complementary and must be employed in fixed proportions.
This represcnts a tochnological congtraint in the oxtont of factor use and
pravents the full comployment of the available labor supply in underdevel-
opod sconomics.

If the effect; therefore, of differences in industrial stirueture is
cancelled, capital eocefficient values in certain industries for different
countries might be observed to exhibit roughly wmiform valups. The pro-
viously mentioned similarity of cosfficient walues for ssveral 3-digit
food manufacturing industrics appears to bear oul this susgestion. IF
would not be surprising te find in say, & flour mill here the =ame produe—
tion equipment and technique as those used in the United States. In India,

L}t has been observed that manufacturing entreproreurs "seem to choose meth-
ode of production « « « mors or lass as do their Westarn'brethrensﬂ_;
LTy e xvi ],

iThﬂ problem of limitation in the technological choices for some in-
dustrias,lg however; is not &s simple as the mere abscnce of alternative

production prmcesses,i Ewven if the state of techhology permits factor

lgFor a systematic presentation of the so-called "technological
rostraint" hypothesieg (but orionted towsrds labor—wmemployment in munder—
developed areas), see / 10 /.
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substitution in soms industiries, thers is the possibility that producers
in the umderdeveloped couniries may not be awarg of it;j The empirical
finding in India montioned eariier demonstirates EE@ possible intonsitivity
of businessmen in an underdoveloped economy to the range of choice in pro-
duction processes actually available in the manufacturing industrics./

Plant engineers, too, have 2 hand in thig doplorable situation for
they are the ones being consulted on matiers of technoleogy. Also, fhﬂy
have been unable ic do resecarch and development work relating to alter—
native processes and eguipment which asre more appropriste tochnically and
economically %o the conditions in the underdeveloped aress. This could
have been the result of an educational training which is oriented towards
Westarn technclngg:; Or, it could be that the inability to address their
talents to the development of more suitable production technigues and eguip-
ment iz made compulsory by the scarcity of technical resourees in the wder-
developed cowntry. Such work will necessarily draw away a fair amount of
gicilled laber from activities which are slso short of technical hands, 8.2,
in plant mandgement and in actual prcduﬂtion;i

rTﬁGhﬂﬂldgiﬂal regiraint is alse implied in the Iinabiiity of some in-

-

dustries to overcome ths "lumpiness" of G&Pit&lb[ A firm in an undordevel-

oped cowmtry, for example, may be constrained o use = type of eguipmont
which produces less cutpul por unit value of capital invested bocausc the
other type, which has a lower capitzl coefficient, is not suitdble (fech-
nologically or economically) for small-scale operation. (The situation
becomes doubly difficult to entrepreneurs facoad wiﬁg strong compotition
from domestic and foreign produsers. In this casc, the local market -

small as it is — has to be sharced in varying proportions and a wastago
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of capital is foreseceable.)

ﬁ{am: Markot serfections

There is ancther possible explanation for the gemerally high capital
cosfficiont valucs of Philippine industries.| Allowing mow for substituta—
bility of factors, thoro is the possibility that, contrary to what fsctor
endowmonts dictats, somo of these industries arc using production processes
which can compare in the oxtent of capital uso with those employed in the
corrosponding industrios in Japan and the United Btates. Thero is, of
courso, lititle likelikeod that Filipino manufacturing entrepr;murs sctually
mako use of morc modern techniguss and eguipment than their American and
Japancse counterparts. Howover, therce are strong roasons to supposc that
tho factors of production omployed in local manufecturing industrics has
not boon -that shich factor supply would au.ggastw.“'

Asguma, for simplicity, that itechnology, tasios, and resourcdos are
constant. Entropronours in each industry would domand capital funds to
the extent that tho so-called "marginal efficiency of capital" oxccods the
prevailing market rate of interest, of which only one kind is assumed to
cgxist. The firanciasl ingtitutions ecan ba looked upon, for the purposa of
our snalyeis, z= the supplior of ezpitsl fuds. An aggreogate domand curve
and an aggregate supply curve for capitsl funds can thus be set up as in
Figure 1. Tho eguilibrium interest rate umdor porfoctly competitive con-

ditions ia ia- FIGUESE 1

Interest
rate

c Capital funds
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45;:i§; actuality, the capitzl funde market is hardly ever competitive.

The Eéntral Bark sets an arbitrary lavel of interast rate which the Tinan-
cial institutions are regquired te follew when they extend loans to busincss-
men. Normally, tho prescribsd intereat rate would fall short of the eguili-
brium rate. Hence, the supply schedule is transformed from 3-8' o 5-8",
indicating perfect elastivity abeve a cortaln volumg of capital fumds.
(Strictly speaking, S5-5" cannot be called a supply curve sincs tho latter

ig defined only for the purely competitive market.)

_§ﬁ§ﬂ§£3 market interest rato, therefore, dossg not indiecate "trw availa-

bility" of funds. ®SBinco the extent of use of tha factors of production -
éseumed to ba énly capital and labor — depends only on their relative pricesn
Eand, of course, the existing technology), then with capital being priced
artifieially low, thore will e a tendeoncy to asdopt production procezsoes
which are more capital intensive than what factor endowmants would suggest.
Noto that at the prescribed level of intercst rate iB, demand for
capital funds excoods supply by the amount (ﬂg-cl},zo Not all investment
rlans are carried out and busincssmen bagin to fool a "ergdit squcozal.
Capital expenditurcs will thon be gearsd to the availability of funds, and
industries which havc access to the money-lending inatitutions — whother
government or private - acquire capital assets at an artificially low prico.
jgﬁﬂié we add te the above an overvalued cxchange rate and import tax
excmpiions to some favored industries, we have indead = casc of capital
being priced lower than its true scarcity wvalue. Hence, a relatively large

extent of capital use may bs sxpected in msome industries.

Foreign loans can ease the shortage of capital funds, Harrowing
the zap between Gl and GE.
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5 ﬂg parallel analysis has been applied %o tho labor markst to explain
uﬁam;lﬁyment and wnderemployment in wmderdeveloped countiries Zrlﬂ_?; Due
to trade union pressures, immobile labor force, minimum wage logislation,
and elaborate: social security schemes, the prospoct of wage rate highor
than the equilibrium rate under competitive conditiong is facod by the
entreprenewrs. As din the above, there will be a tendoncy 4o adopt factor
proportionsg difforent from thst dictated by factor suﬁgly becausa of the
_ : y _ ] ~+ sbea] webbu— A pid sl
inoreassed price of iabor relative to capital. J

_//Thua in an undordevaloped country lilke the Philippines where the im-
pexrfeoctions in the factor markeis discussed above actuzally take place, it
should net be surprising to find some indusiriss which can comparc in the

axtent of capital mme with the corresponding indusiries in the mors ad-

vanced comntriea.
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APPENDIX 1

ESTINATING EQUATIONS FOR 1961 CAPACITY UTILIZATION EATE

Tl.j nk I'll
u - ifl Yijkl u = jzl 7%k uy = k£1 k%1
jkl = E kl - .
2 = 24 1Y

whers
uijlcl = capaciiy utilisation rais of the ith establishment under the
jth 4-digit indusiry, the kth 3-digit industry and the 1lth
2-digit industry.

o = capacity utilisation rate of the jtk 4-dizit industry under
the kth 3-digit industry and Ith 2-digit indusiry.

= capacity utilization rate of the kih 3-digit indusitry under
the 1th 2-digit industry.

--1,2,---,11, k=1’2'|||,n
'1121---1“;1 1=1,2,---,26

"1
W = capacity utilization rats of the 1th 2-digit industry.
: 3
J
n, = number of emtablishments under the jth digit industry.
n, = numbor of 4-digit industries under the kth 3-digit industry.
n, = numbor of 3-diglt industries under the 1tk 2-digit industry.

Yis Fpr ¥; = value of output of: jth 4-digit industry, kth 3-digit industry,
J ard 1th 2-dizit industry, respectively.




REPUBLIC OF THE PHILIPPINES
DEPARTMENT OF COMMERCE AND INDUSTRY
BUREAU OF THE CENSUS AND STATISTICS
MANILA

Date

Sir/Madam:

This oifice i conducting a study on the capacity utilization

of manufacturing industries in the year 1961. We are, therefore,
soliciting your help in providing us the necessary data from your
establishment for that year.

Flease accomplish the atiached form and, using the accom-

panying self-addressed envelope, mail it (postage free) back to
this office as soon as possible. Because of the urgency of this
study, we would appreciate very much your sending us the accom-
plished form within one week upon your receipt of it.

Froduction output refers to the quantity of products (express-
ed in physical units of measure) which your establishment
actually produced In 1961,

By capacity output is meant here the quantity of products
which your establishment could most profitably produce
with the existing fixed assets in 1961, (Suppose you were
assured of 100% sales of your products at the going market
price, how much would your establishment have produced
in 19617)

If production output and capacity output are expressed In
the same physical unit of measure, the percentage capacity
utilization is simply the ratio of production output to capa-
city output multiplied by 100,

Be assured that the data which you will furnish us are to be

held in the strictest confidence. They will be used only for statis-
tical purposes without any reference to a particular person or
entity.

Thank you for this and other past favors.
Very truly yours,

(Sgd.) TITO A, MIJARES
TI'irector
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202

203

204

205

AFPENDIX 1A

SURVEY BESTIMATSS OF PEECENTAGE CAPACITY UFTIIZATION
OF RESPONDING ESTABLTSHMBNTS: FOCD INDUSTRIES

Moat products
2012: 81, 89
2013: 42

2014: 59
Dairy products
2021: 70, 64
2024: 83

Canned and preserved
fruits anil vogetables

2031: 76, 78, 74
2032: 70O
2033z 82

Canned and preoserved
fish =nd other sea foods

20423 63, 77, 63
2044: 53

Grain mill products
2051: 51, 47, 50

2052: 42

206

207

208

209

Bakory products
2061s 53, 49, 56, 61, 46
20623 66

Sugar mill products

2072 99, 94, 95, 75, 100, 83

Cocoa, chocolate and
sugar confeciionery

2081: 58, &2
20822 76
2083 77

Miscellancous food
proparations

2091 66, T2, 43
2093t 54, 53, 43, 63
2094: 83, 85

20955 69, 43

20961 64

2097: 38, 60

———
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22

23

24

25

26

APPERDIX 3B

SURVEY ESTIMATES OF PERCENTACE CAPACITY UTILIZATION
OF RESPONDING ESTABLISHMENTS: OTHSR INDUSTRIES

Beverages
2111: 89
2121s 88
214i: 92, 88, B84

Tobacco products

22113 &5; 69, 52 B

2219: 78, B84
2221 67

Textiles

2314¢ 64, 58, 41
23153 52

2318: 15, 71, 45
2321: 89

2323: 69

2329: 68, 88
2331+ 74, 8O

Footwear

24111 54$ BB* 35

24123 70, 67, 62
17

2431: 64, T2, 18
68, 59

2433: 83, 79, Bé6

2435: 86, 95

2441s 75, 67, T1

Wood preducts

2511: 83, 61, 70
65

2512: 62, 60

2513: 64, 76, 66
67

2532: 78

Furmi tures and
fixtures

2611: 85, 86, 85
26125 64

2613s T4

27

28

29

31

32

33

Paper and
paper products
2712: 83

2713z BS

2722: 66

2723: 50, 67
2724: 65

Printed materials
2811: 68, 41
2821 69

28223 67, 62, TO

leather and
leather products
2911: 64

29313 68, 61

Rubber products
3011s 82, 78
3ﬂ213 911 94

Chemicals
3111: 83, 88
3114: 54, 63
3117: 87
3131 73
3191s 90, 84
3193s B3
3194: Bl, B2
3195: 88
3197: 70

Petroleum products
3211: 82

lion-metalliec mineral
produots

3311t 91

3322 64

3332: 75

3314]): ?‘I}} 9?

3391: 68, 81

3392: 80

34

35

36

Bapgic metal products
34112 68, 64, T1
3421: 80
3422: &6

FPabricated metal
products

3521 39, 48, 60
3532t 40, 36, 43
3549: 70O

3559: 45, 45
3581s 78

Machinery
36221 85
3631s 50
3651s 40
3672: S5
3673s 83, 50

37 Electrical machinery

38

35

37221 82, 87, 18
3731s 82
37321 86
3749s 64

Transport egquipment
3811: 40
3831s B2, 83

Miscellareous
manufactures
3923 94
3942 74
3951: 83
3953 90
3994: 88
3997s 69



APFPENDIET 4

Book Value of Fixed Capitals Janwery 1, 1961;
1961 Value of Production Output

1 I
E i Bock Valus ; 1961 Value
¥ - of Fixed : of
ISIC NWo. | Industry ! Capitals - Production

7 : 1,000 | p1,000
(L) (2) 1| (3) 5 (4)

1

2-digit manufaecturing indusiries
20 Food manufactures 293,911 1,082,510
21 Baverages 50,015 226,101
22 Tobacco products 31,093 208,888
23 Textilea 216,216 297,856
24 Footweaar 32,697 148,064
25 Wood products 106,240 243,650
a6 Furniture and fixtures 7,334 27,980
27 Paper ard paper products 58, 610 122,679
28 Printed and published materials 45,606 104,404
29 Leather and lesther products 4,870 16,442
30 Rubber products 494535 142,088
31 Chemicals 112351 AT 245
32 Petroleunm products 35,709 333;391
33 Norn-~metallic mineral products 97,764 132,084
34 Basic metal products 44, 378 150, 343
35 Fabricated metal products 36,813 129,565
36 Machinery 23,328 86,150
37 Blectrical machinery 28,465 81,915
38 Transport equipment 4,778 104,123
39 Migeallaneous manufactures 2l 325 48,304
3—digit food industriess
201 Meat products 2,133 10,881

202 Dairy products 11,581 5dy 216






NICH Estimates of 1961 Output, Fixed Capltal and

AFPENDIX 5

Capacity Utilization Hates of U.S. Manufacturing:

2-Digit Industries

(] T [}
] | L]
! Paak e0#tos ut ! Book Value of ! % Capacity
ISIC No. | 1954 Prices ! Price 1 Fixoed Capital ! Utilized at

' (8 MWillion) ! Deflator ! (8 Willion) ! TFeoak Operation
] (] ] t
i ] 1 i

e g : 1 0o

o1 9,115 103.0 10,002 1

22 4,823 113.5 392 15

23 15,588 99.2 2,811 100

24 15,359 102.1 709 o8

25 9,517 98.3 3,044 100

25 5:T49 106.0 714 100

27 11,655 111.3 5,854 g3

28 8,858 124.1 1,838 96

29 3,414 118.2 293 24

30 7,851 109.8 1,688 a2

i 30,711 101.9 11,933 100

32 18,028 106.0 22,590 98

33 10,325 114.6 4,988 84

34 24,520 122.3 15,302 78

35 18,246 116.7 4,173 96

36 22,667 127 .2 6, 342 g1

37 21,238 120.3 3,697 99

38 27,329 122.0 10,223 70

33 14,093 116.6 4,434 94

inventory and price changes.

-
Baflects the level of operations in ths pesk guarter and adjusted for

Source:

Appendix ITI; Tables A-2, A-3, A~-4 and A-6 in Creamer; op. cit.



