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The econon
grind to a hall
Our dependence

Chapter I
Introductien

of a modern indusirial country would
were it deprived of iits supplies of rubber.
upen this "gold on trees® is, in the popular

mind, assmia%;e@ almost exclinsively with rubber-iired vehie

cles; and even

mach wider than

rubbers ithe raw

though our eritical reliance wpon rubber is
thig implies, it would be difficult o ex=
portance of the sutomobile,

the troe ky and
gay of 1ife. People ride to and from work on

materials which they feshion into finished

goods are, Lo an ever-increasing extent, borne teo the fage

tory on rubber:
destination on
eni rubber, the
- the businessman
uses the family

fers, she uses

by a itruck which rides on rubber.

the finished product arrives al its ultimate

n rides to his cugtomers

The salesms

=5

rabber.

pleasure-seeker to his place of entertainment,

to his office. HNore and #ore the housewife
car for her shepping trips; ory if she pre-
the mlephm% and hzs her order deliversd

Trucks are gradually re-

placing railrosds for shorit-ruon bauls ~- many branmch lines

oned, and nomerons communities are now served

by teuck alone.

ways on re:!amvt‘ly Lengh

more dependent -

¥here extren

The truck is even competing with the rail-
vy haulse

pon rubber than the wban commanities.

The rural areas are even

- tire shortage would be a great incomveni-

ence to the wrbanite, it would be & calamity to the rural




dweller, for be has to take not snly himself, bui his pro-

duce, o a markeit which generally iies ait an spprecisble dig-
tamm The imppritance of rvbber-bsrne '&mp@m to business
is well illust gu@ﬁ by a study made by the m&hﬂ& States Pub~-
lic Boads Adminmistration, whiech estimated that, of the mil~
iions of miles pf ariving done anmually by the z?gﬁﬂ%aﬁ
registered paw%mgw sars in the United States, 47 per cent

lusively to business.® The significance of

was devoied &xol

portation is not limited fo rubber-iired vehicles. ¥odern

raiiroading regnires rubber for manifold pwrp

oses; Such as
for air and sieam liness and aerpplancs have almost as many

|
uses for mhw} as the 700-0dd places in which rubber is whie

?EW@@M&%&@& is not the only aw L modern 1ife in

which rubber is|essential. The electrical goods industry,
day and night, and withopt which our #edern systems of come

ngeat for its

smnication LF no lopger functien, is depr
continued existence upsn rubber, for there is no accepiable

substitute for rubber as an insulating material. The mining

industry, so isporitant as the source of raw materials in
|




Lt

|

|
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this metallic age, could no longer operate in iis present
efficient manner if il were deprived of rubber, for it uses
thovsands of tons fmj wm_m belis, air drills, apnd other
eguipment. The typewriter in the office, the refrigerator
in the kitehen, the radio in the living=room, the washing ma-
chine in the cellar, the vacuum clganer -- gll are ussless
without rubber. The wheels of industry are turned by belis
of rubber. The balls with which we play bennis, golf, la=
crosse and handball -- all are made of rubber. The very lo=
eation of our homes has besn influenced, in some cases de-

termined, by rubber. Maﬁ:ai gubur

‘ban coiwmnities would neveyr

with ‘v&h&-p‘z&ﬁ%'
agpect of life

s of business activity. There is hax
ghanged if rube

ber were to disappear. In facl, 1ife as we know it w&m}.ﬁ be

which would not be mabterisily

abaolotely zmgﬁsaib%#
In aﬂélualm, the rubber

industry is an jmportant employ-
er of men tZ:i‘»f capital. In Canads
were 51 plants ﬁwa'
vestment of $73,000,000. These plants employed 16,000 per-
sons who were ﬁg&x‘.@ £25,000,000 in weges galaries, and
they produced goods valued at $136,000,000 from materials
wﬁi;mg $68,0 J,Qu. 2 mheoughout the world there is an in-
vestment of about $2,500,000,000 in rubber @laﬂmmmm,

aleone, in 1943, there

facturing rubber goods, with a capital ine

e et

of $1,500,000,000 in fabricating facilities.3

z. ,'*’,f;em Etmaau @f Statistics. Bepm*% on ihe Eﬁ’maw In»
in Cane .y 3»?4-3» pwlas .

»'J'y




It is important te note that only one-half of the weight
of an ordinsry I,Laaaeng@r tire is crude rubber: about ones
sixth is fahri@%%iﬁg materiel and one-third compounding ine
gredients and wire. The result is that the rubber tire in

dustry, which aceounts for between and BO per cewt of the

3

snrpal copsumption of rubber, provides a large market for mo-
ny primary products, such sis cotben and sulphury and any dee
velopment which affects the rubber industery will maturally

have ites influence upon these other industries, and so will

regct upon the ecopomy as a wholes

The future of rubber is just zs crucisl a problem o the

producing 25 to the consuming countries. In Malay
Netherlands Bast Indies, mv%:.ﬁ predonitantly a@rmulmral, Tl
ber is the largest cast |

em:y, the fiscal systems ave to a

great extent ﬂ&%é@ on’ the revente ylelded from rubber epord

taxes; and wnyé.pf%iame diminwtien of the exporis of rubber

int of thtal tonmage produce

would aﬁrims}.yfmpair their respective cconomies. Heither
from the star ‘

ed nor relative mo=

ment to the m&ﬁmmy as & %ﬂl@ is m’rﬁm:@ as impord nt &

the loss of & mﬁmket for crude rubber would ma‘t m m@ﬂ%«
quential to %ﬁeiz* welfaré.

The last: leaw years mw ﬁmm%&%ﬁ the wew&l&pmnt of &
odustry in mm United Siates and Canada

synthetic mhh&'




which, on the ome hand, threatens the existence 6f the prow
ducers of erude rubber, &t least in the form and on the %&1@
in which they }%a*%m eperated in the past, and; on the other
hand, premises l”w be a boon to the consuming coumbriss through
the mreéw prices that will be the in |

eompetitdon m’ﬂweeﬂ syntbetic rubber setural robber.

itable concomitant of

This new industry, the rev
threughout the |«

erberations of which bave been heard

Lire world, merits the considered atientien
of every person wi

blems which have grown oulb of

solutions.
The problem of rubber iz one
consumpiion. It has been estimaie

roduction and under~
4 that by 1950, If 5o fom
cilities are in the meantime desiroved, the tetal world capa~

of overs

@

sbber and rubber-iike substances
- will be sbout 2, *}&3@ tons. Sliightly more than %*-imlf

of this total, 1,500,000 tens, will be zeg '
‘al rutber pm-ﬂ[am in the Far Basi, the rvema

city for the ﬁm‘@&mm@ of

esented by hedure

X

ning 1,400,000

tons by synthekie rubber plante, 80 per cent of which m.nm

in the United ETta tes and Gmﬁﬁh On the sther W,

fw “!é.f\.lu 1
ber excesded I,

1,3100,000 tous.
supply and de

gven probable, that many new vses will

pranyd of L.

00,008 tonss ﬂ; w guite pessible,

be developad for

Z, Hews report of ihe me%mg 6F 1he Pintermatichal rubber |
study gmmg” Kovenber 26, 1945.



rubber, that ﬂfﬁ’ markets will reselt from the opening up and
industrialization of backeard countries, end that part of
this slack of sim

even the most
more than doubling of am
log of demand
This is the dilems:

wal world consumpiien vnee the baclk-

created by war restrictions has been satisfied.

» that the world is fecing, and it is with
- one of its sconomic aspects that this _
This work |does mot pretend o be a definitive treatise

of all the economie aspedts of synthetic rubber.
has been made Lo examine the advanitages and disadvantages of
the scores of ermtm&s of gyrthetic rubber. Ho atbempt has

ey

e into the uses of each iype and the extent
lzee the naturel pr
immediate futmm&w* in the leng run, feor

to which sach will dis sdnet either I the

weuld invelve t%m close :w@p@m%mm of rubber chemists, manu-

facturers, chemical «
. : I .

the findings ecobld okly be of o tentative nature. Nome but

orpanies and governments, and even then

incidental reference is made %o the economic conseguences . of

the diversien -af" the raw materdials reguired by synthelic rub-

ber from their previcus mses, to the effects of an expanding
‘ ‘

gynthetic e#v and a conbracting natursl rubb

upon internaticpal irade, to the secondary

industries which

may develop am?}m& the gynthetic lmbhw pRarts.
The subject of this investigation is the relative com-

petitive strengths of natural and synthetic rubber in the

perisd immediately following the return of malural rubber
| _



production in -tf;m Par Bast Yo ite ym%war level. AL the
above and other ecomomic aspects of synthetic rubber are there-
fore extranecus, are without the purview of this inguiry, and
merit only passing attemtion. This work seeks the answer o

R

the guestien, Assuming free competiiion and the efficiencies

and productive techniques which present knowledge make possie
ble, which e:‘s‘;‘%gy natural rubber or synthelic rubber, will

be suvperiocr aam%}emtwely in the decade fellowing the resump-
el rebber produeticon? The fundamene

tal thesis is that if the Far Eastern rubber growers reform
thelr indusiry,

3 E

nating all highe-cost producers, ineffi-
ctorates, if

eient agency sy%em and expensive Buropean dirm
they sedulously follew a pelicy of ¢
continued planting of high-yielding selected seedlings, and

niregiricted production,

|
thetic rubber manufacturers of the United States and Cam
their product w?ll be gualitatively the egual of synthebic rub-
ber, and they w@n be able to uweurp the largest part of the

rabber m&k@m Thie again assumes free competition and

dey

world

presently developed efficiencie

It is impossible e lay teo great a siress on the fact
that this work is in way concerned with extre '

prospecis. @ﬁmjﬁsh@r & symthetic rubber far superior to its

natural p m&:ﬂw will eventually be produced in a chemical
factory 25 or Sp years :ﬁrw.a now is for the chemist to speeu~

Uitimately, quality, cost of production and desiand are

late upon, noi the econemist
|
I
|
I
|
|
[
|
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the decisgive factors which aliccate the properiions of & free

market which 1 ‘vm competing products obtain, which deterw

mine the bobal extent of that merket. Therefore ihis thesis

consiste of an lexamination of these three Factors, sach of

which will be considered in the order menitiomed

However, before the muin body of the thesis is touched

.

ppen it is mcx@fssary Tarther to Iimit its scups. OF the masw
ny varietiecs of synthebtic rubber enly five -»$5 {Buo *&@} »
@8~1I (Butyl rubber}, GR~¥ (Heopreme), Duna-§ and Thickel -

are at present suiitable for commercial prodoction and use.

Of these five suly cne, GR-8, is & general purpose rubber ca—

pable of substitubing for matural rubber.’/ The vther four

are special purpose rubbers, in general inferier io satural

rubber, but superier to it in ope or more special characierw

istics. Neopre

e, for ezampls, is greatly superier to natu-
ral rubber in its resistance to gas and ¢il, and it has many

- uses which %a%*c@’k advantage of U _z:'T;ff*,"‘“‘"g%p@z«%gu © Thus Feoprene
and the other ﬁhree agmcml parpose rubbers do not QW@%@

‘ they are complementary to 8.0
\

5;-'@1%5@%&5 ’~:~.‘é Boans Ewak.”: 'y THD

6. Buns-3 was g0 christened because m*&aé:xm :%.a me of its
ghief comstituenis, and the fermams, who fir % produced Ity
used sodium, the ﬁkemcaﬁ short *‘*@m af m';.iﬁh is ’”m% as
a cabalysts |

7. Butyl rubber is sometimes classified as a gemeral purpost

" rubber. Howewver, it is markedly imfericr to boith. m-
rubber and GB-5 exdept in certain uses %o which it is par-
ﬁfa 15' well aﬁ&@ma Hence it is treated here a

8. .Ifé; %em eertain mt E&W& robber will be preferred to
, 1 mubher in postewar inver tubes because of its su=
ys:r ar :?F&E; stance to gageous p&rmaﬁ&m Similarly Heow
s Buna-® and T ':"'wml wiil replace mybural robber in

PRI & “

" b
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\ | |

@B~3, the one glenemi purpese synthetic rubber, is capable of
eompeting with #&ataral rubber over a2 large section of the mar<
ket ‘ |

| "*J‘ms is illlustrated by a caleulation of ¥r. Davis, of

the United S'tat,Les. Bubber @mﬂ whe, on the basis of a pest-
emang of ﬂ §@ﬂg oue tons, estimabed it 100,000 ﬁ&ml of

GLhE

war &

pese synthetic rubbers would be used for oil
mhéﬁg elcsy where

the special pur
and gas msmtagm products and for imner

the synthetice are sbvieusly superisrs that 400,000 %ons of

natural rubber would be used for lay

ge=size special-gerviece
tires, latex thread and dipped goods, footwear, elc., where

it is obviously superior; and that the remaining 1,000,000
tons would be wide open Ffor competition between the
purpose synthetie robber, GR-8, and sstural rubber

Sﬁma it appears that GR-8 will provide th

ayxx“exﬁeﬁ amz COmD :
g g m --ae‘:t are wmmfmg it :

lem ﬁw %any SUD im*i m t&m f@mw roncu
cempe There was a time
wﬁm, Mﬁh e symthetic imdustzs :m ms :mﬁ‘amm t&a sgwm
ai&l n%@ ﬁym‘hbﬁﬁiﬁ iaﬁ;es aﬁéi m%m’al b e
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| Chapter II

Comparisen of the Quality of Natural Rubber and @Ra-s

It is f*%ﬂbsary 0 say a few words comerning the nature
of syn thetic m;}m before & discussion of ite quality can
e rezily
terial as gyﬁ%@m rubbers Chemists have never been able o

grasped. Strietly speaking, there iz no such mow

solve the mystery the exact chemical composition of metu-

vher, and manifestly it is impossible to duplicate in

the laboratory something whose chemical composition is wot

b for the exact chemical equivalent was long

»

ago given ub, its plmce being taken by a se

als which bad a similar molecullar structure as natural robe

ber, and which therefore had 1 ubber~like properties. The
problen was no &emger the pynthesis of a specifiec orgenic
chemical, but the preduction of a physical structure by che=
mical means.- ev word rubber is now descriptive of physie

of chemical composition, and the

cal properiies rather than
term synthetic i‘&hﬂaﬁr is lposely applied to any subsian
which rubber-like nd which does not
sceur in a natural state, but which is produced chemicelly

e in

oy
s

PrOD srties prwammaﬁ%

}337 SN ‘
The chemist tells us that the smatural pm&m‘a ig doomed.
Just as symthetic dyes manufactured from ceal tar have com

pletely m@pmw natural wegekable dyes, s0 synthetic ribe

ber mede from peircleum pﬁﬁad@zaw will evemtually replsce the

y
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product of ihe rubber tree. The reason, he says, is that in
time the rubber Jg B
I

&b will become 80 skilful, and his

mowledge 6 complete, that he will be able to Heailor-naked

| deular use a rubber which

wiil be .aqae@iam‘ ; adapted to the reguirem m of that use.
in short, the )mtshaw tree is restricted to the @#amﬁm of
a commodity with a fixed chemicel composition, and uses must
be adapted to the raw materials r the ches
micel composition of ite product, the raw material is
adapted to the use. |

It is impossible to say with ungualified certitude whew
ctien will ever be falfi:

the factory can vam

led. Certainly its

umemation can enly be & very Iongeron development. Ale

igh synthetie rubbers like neoprene and thickel ars supe-

g

rior Lo natwral robber for speciaslized uses,; espéed

i

1ly where

resistance to geg, 043, 11

hit, air, heat ecld are cons

&

rpose synthelic rubber has yet proven

cerned, no general pu

w;a@i@r o matural rubber. AL present GR-5 is the ouly

of the market.
;memeﬁﬂs are being constantly madée in GR-8. Six
months ago mosh La@,n Tagiliar with the subject would have a-
greed that, if %@e guestion had been posed o g&aﬁﬂfmmram,,

possible cempetitor over any large part

RHhich would you prefer to use, natural rubber or GB-S, if

-

they were both sell

ng at the door of your factory for the
ave replied, "Hatoral
rubber®. %—-ﬁaﬁ these same men would not be 50 sure. B a

,
same price?® the‘\ great majority would ]




|
guality basis @:}T&alumw}g, ignoring price differentiasls, it
is probable thal the average tire manufacturer would use both
|
iight weight tire.

»

ber in the orédinary

-5 and natural m
Haturally the tire manufacturers, whe are operating in one

of the most hlg ly competitive fields in the world, who
mist use & large propovition of ﬁyn&h&i& rebber because of
the shortage of natural rubber,; are making exmvagam claige
for synthetic rubber tires, as do the rubber chemists, wﬁm
tﬁam hopest

| _ )
are naturaily p#e;}ﬁ%ﬁ ne matier hew intellst

they may swi%f be. The result is thet it is an exd

iy diffieult proposition for the layman %o assess the relabtive
goalities of “thLﬁ teo. However, such must be atiempted. I

opinion that gt the present time, on & guali-

is the au“&h@r*s\ i ESRET, :
tative basis, tgem is little to choese between patural rubw

| | .
ber and @B~8, although ihe patural rubber may have &

advantagey that therefore quality considerations mey with safe
ty be ahsmewfﬁ from the dlscussion of which is competitive-
1y stronger, and thai other facters, the chief among which

are cost of production and magnitude of demand, will decide

the izsug. ’
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Chapter III

@m&rﬁs&;ﬂ of the Cost of Pr

|

| Rubber and GR-S

oduction of Hateral

Fhe @mgse the following study is nei wi:,r to arrive

at what the egﬁm of GR~3 and nstural rubber have been in the

past, but on the basis of these eosis of zmr knowledge of
in what will be the probable

, of free competition unrestricted

nder e ~'H~ itions

cests

| .
produetion {my.’f five years from now, when ihe Far Sastern

tic plamts hw% been eliminated.
| | |

growers are b

\
Ae Cost of ?r@@lﬁtl n of (=Gt
The cost of production of GR-S mey be classified as fol-
|
lews: 1) cosi of materials; 2) eperatis

SEDENSeS, amrﬁlmmam coate, profit and interegi on invest-

ment. Since the magnitude of the items in class 3 depends io

a great extent on as yet undecided {or

mental policies, s discussion of these costs will be deferred

antil later. |
The two mgin mgmﬁim% of GR-S8 are butadiene and sty

rene, of which }i‘;he former is the most impertant from the

gtandpoint of G\a&m The meny processes for the mamifaciure
| o
o2 butadiene a@m be divided inte four categories aceording

1. ﬁm:i;esg mm@mw@ a*iz,a'mﬁ aﬁi}. Tumericel Gzte in this aeaw
tion are based on the &p&mﬂ Report of m@ Cffice of
Bubber Director on the Synthetic Rubber Program, August
3%, 1944, ;
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|
o \ o ‘
te the feed sﬁmm employed. Up until the last year of the
way the gma@er part of the butadiene was nm&maﬁ from al-

¢ohol. The apératmw costs of the alcohol process, which

%1@ 1» E&%ﬁiﬁﬂﬁy -G\ T & BELBIN S " Q@G%’&W
Costs| (w@nﬁs p&r mum} of }%’*f&b exelu&mg fead=
ammf rﬁm@imm, preli ¥ eXpenss eﬁ@&mhh

| From E‘:*@m Buby-
ﬁl@l lene {dehydvro

genation
Eﬁvm Post Pres Past

Pres %@t Pres Post
eﬁm W ent wer @m war ent wap

i

l.Chemicals [ex~ |
cluding feed-
stocks
2.Uperating 1a-
bour
3.Utilities =

0,18 0.13 o Zg 050 042 D.42  2.10 1.;9.’
3.4 um m.. «'M u?.? . #25 o .5’2 #'@5

4.0tk £ *g?a | %%? %%}_ e e 3
e CO5 S TR LT B3 80 L.83 1.32 0
g ,‘Eﬁyaltms and >3 7 3 43 :

management iﬁ:ﬁ. &3 65 .63 B8 B3 .52 .51
668?“@?@@11@% . Ju 23 w}i&’ W e %R W @ }.“g' 7‘}.& s s0s weaw
credit : ; ‘ ‘ '

T L T
Date Trom the Special Nepori of the OFfice of mubber
m:mrzmw m the Bynthetic Rubber Program, DeFs

\

are slightly over 2¢ per pound (see table 1), are :

parison to the cost of the alcohol itself, which during the war
per gal
om high-cost grain. The posi-war cost of

2l products like dern

lon because most of ths alw-

skyrocketed o as much as 90¢

ecohol was produced £y

aleohol produced from cheaper agrivaltar
|

B Other costs immm SuperTisisn, r@}a&m 554 main :mmme "
w@@rgéamgg wpphre% lzboratory expense, am;:plﬁg eosty & pl&ﬁt
over =
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molasees 5ill be ’ms:wh Zower, but it is doubiful i
fail much beleow %@_ 1931-40 average &F 27 19%¢ per gal-
1@39 Fﬁﬁwatxwww As the price of alecohol wonld heve to fall

w at least 35¢ p@r gallen befere this process wm}ﬁ boeome
competitive %‘».m the others, it is wnlikely Lo be unsed 1

great extent afler the war-time %ameyg&myu?’

ALl other processes for the production of butadicns use
petroicun products as 2 feosd stock. The mest ﬁm@@rﬁaﬁﬁ of these

ed on the Gehydrogenation of bulglene. The

processes :;ts: basd
highgr operating costs of 43¢ per
then compensated ‘f‘m" by the lower cost of bubylenme. W¥ith

 yields (utilization) of €.65 and buiyleme at ¢ per gallom,

the postewar -w@#ﬁaﬁ‘ butadiene by this process shonld be as

pound {see table 1) are mere

ng process gives sweha

small yisld ef bﬁmﬁmm {from 2% per cent to § per cent) and

unl 11@@1; 1o nmfgw with tma e grmmm Wm% axeept for
relatively small guantities. o |

. The other mg,jgaf ingredient of @B-8 is styrene, which in
turn is mﬁa@ﬁ#mﬁ fmm ethylene and bensol. m, present -
prices (ethylene at @p@r pound and benzene at 16¢ per

"e Thited 5% Y g e e
- high=eost mmal mm&zma plants.




o

gallen)} styrene éwm gbout 6.6¢ per pound. At estimated
poct-mar prices %@%ﬁyl at 2@ te 3¢ per pound and benzen
at &gz to 12¢ per \@;&11@33}» gtyrene should have an @u‘hea-ﬁf Dok
ek cost {_‘%:ha iz, the cost of the feed stocks plms the cpera~
ting eost) of fmlm 4¢ to 5¢ per pound.

The most '@fﬂ#ﬁﬁiaﬁ% copolymer plants should be shle to
. produce @R-5 for m sut-pfepocket cost of 10.7¢ _};er ponnd if

butadiene and styrene are available, respectively, at 7 and
¢ per 1 \ a

| Tp o this mﬁ:’ the influence of selling expenses, amor-
tizaticn costs, profits ar
discounted. Selling
to date becouse %’ the assured market. What they would be if
the plants wers t&lmgﬁ .
cizlt o say. Eﬁﬂﬁz wouid den
policy. They waauii be virtually

erpment fwmeﬁ%

% interest on investment has been

expenses have been a negligible facter

s it is Aiffi-

i e privaie interes

centage of GRS :"iﬁx all products. EHven in a perfectl
market it is mot t;mfmsm@ to&pect that they weould be re-
latively amliie £ the com-
modity and the préémc%s in which it is used: No huge ad

Fhis follows from the very nature

svertising cempaige 4
by more of & mr@ YRS
an advertising campa ‘ aign geing to persuade him be

prices |
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|
|
Wﬁs&mﬁ@ costs are a different psﬂ;msmn
investments in t‘he eyt
evidenced by %&&1 $700,000,000 investment of the Tnd
Government in svn*hh@ma rubher wi‘taam@
ieng ton of mm#em@z ea
omned GR-S iamtrx of §587.
tremely burdensome. It has been compuled that with amortd

etic rubber indusiry are heavy, as is

acity in United §

dsation costs are ope

Thus amor

aduetion would be

zation on a ten #r@w basis the cost of

more than 12% p&iﬁ» cent higher then with ne gmmm@n for amure

tization, and m-ﬁa’." amortization on & £ive year bagis costs

would be sboub 2§ per cent higher with prevision for
|

L 'tai!& i
It should be noted that the construction costs of these

-

N :
plants were infiated by war-iime scarc

itdes, that many of the

ef the g

ammmm ent, and

plants are fast %‘Q@ﬁ sin |
peral service m:ﬁlﬁi@a hawe a life in excess of 10 years.

mﬁ@ factors mw 8 "'léﬁmﬁmtn, B ,mgg Dewey,

timates that, with plants

the former Mem?m Bubbe Dix

ning at full capacity, and with zﬁépfwiamm on & 15 year

basis, amortization charges will be approximately 1.05¢ per
pound of gﬁws,‘j' “'m_s is a xmmawamm estimntes Factories
' o

w:sz Q,‘i?»“-‘séi@ﬁ e@\wﬁ iﬁm pereeptage whi :

be reduced IFf ame: ; " .
"ié‘zm m&u&tﬁ‘

:imz m Wﬂm&%@ costs. Hence %msz
e 10 I}Ef‘ ﬁezz'i; ang 20 per ﬁem; of the
; figures of 124 per cent and 25




- do not usually run at foll capaafz.w in peace~tim ., especially
rubber factories, :ﬁ”w the ecyclical fluctuatiens in rubber cone
sumption are e«meaémgly violent. Also, the rate of obSolecw

ibher plants is so high thst sany

cence in ﬁym&h&ﬁ@
facilities will lam outaoded Jong hefm the :%5 years are

The view M&;h@“ﬁ in some guarte

akin to batileships &

‘purpose of mf}memmg the government
ction which will work o the aggrandize

vigsed for the ex

=y m error fzrm the sﬁ&m% of calepiating the
| son %o metber what decisicn the
» Canpdian government tos for thetd s
regard, the fack 2 - that these plants
£ though it be to axﬁ <ive zb ﬁ_t@

fore :m:% true cost of profuction con be %ammﬁ,
1% h of ihis
statement may be made plaiwer Dy & consideration of the condi-

Bnce Must k’e.ﬁ* made for depreciatien. The truth

tions under which
industry. No mep will inwest in a compan
that he will receive the going tate of interest plus
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mpensation ﬁ*ﬁﬁi risk. Fow if dividends are paid withowh de-
preciation mmﬁ charged against the assets, then the Ifnvess

nds  his principal i
4 to him in %he guise of a Gividend. Ultimetely this
policy will ferminate in bankrupiey.

end when éﬁmﬁmﬁs are paid not on the bas

tor is not m&i@mig a true dlvid

but on the basis of bookkeeping profits which im reality @

not exist. Deprecistion is an item of cost and mist be so cone
' \

sidered. If the| gwarmw% hands over

industry to private intes i
valne :z:;i; iz in efk’f@c% wﬁmzimmg it. The aim of this

sis is Lo wwe at the cost of produciion of &8

to evaiuate its ﬁg

rubber growerss é‘mﬂ *&ﬁw&fme provigion

tization couis.

to be added %o cosis per pound
or'a return on imvestment will also, in the
short-ran, Gep

nd on government policy as o the walus of

plant iﬁvasﬁmg&‘ Bowever, just as allowamee
tion muel be Mm—&& on the true, not a f’mmm@ua, valnes S0

s there exists no basis for ceme

ural and symtheiic

oagh mmme% which bave beenh only nominal during
the W, ‘ﬂm be ,s;ﬁ" eomsid derable $mport

tence in the postwsar

&

rind in the ﬁa&s&a of the ﬁmmﬁ; rurpose rubbers, they will




26

be of negiigible

ey Reserve Com
' cross-Llicensing ;mm which the grest m&@m@ of pa 1
Iating to R haw been broughi.

¥hen the esbimated 8¢ to 4¢ by which these four facoh grogs

-~ amortization, return on investment, selling expenses and

|

that the most efficient producers in the postewar picture will

increase coshs have been aﬁ@ﬁ" it appears

have a cost of production of frem 13¢ te 154 per pound.

dant o be implied that the cost of producs

tion of GB-8 will remain at this level indefinitely. The
ing beth to improve the

and to Iower its costse. BEveniuall

it is %ﬁiz '

rubber chemist is continucusly striy

guality of his p ‘ duet

may be possible %o produce ab a lower cost a general purpose
|

2l rubber. This, however

gynthetic rubber
can only be & lengthy pre ing over several decades,

and it must he

thesis is concerned, noh
ies, bub with eonditions
ing the return of natural

as they will be in the peried folle
' production to its pre-wsr level.

eeial Report of the 0ffice o
tic Bubber Program. p.l2.
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\
produced is considerebly decreased when the lighter

are removeds It is possible that the demend for these other

wtore of the sywthetie
rubber indueiry W qxwm the Hew ¥York wholesale price of gl

tatien ribbed

ber plants, and ¢ %& vesis of this inforsatien to make 3
prediction as fo W puteone @f Puture competition belwesn

natural and sypihetis

iy misleading. For ihe purpese of Judging

it is almost as gmau & fallacy to quote *hhe ¥ew York whole-
\

aa:w price of mml

quote the average cost eof GB=5, which was more tha

er as it would have been in 1944 to
e m—m&* ene.

-?iem producers becay

enst of me posd im;'}g

The £



Hetherlands 1":%*13‘ Indies, Lelween themas ccmmt For p&m‘eau%
of total e&gs&zu‘%;} The onliy mﬁm smpertant prod

ailand, Freuch Iade-Chifa, Ser
in agch af these coonirde

elaspes of W%%w& - sotoates and pativess Bach &f 'ﬁ@:@hﬁ
classes can in *tm be further sub-divided imte Bigh~ and

lom-copl proeduters. Henoe any sane selimete of natural rabd

costs mst consider the q&aﬂm&m uality, an

Auction of each aa%gw;}m

the cost pickn e,

i serve both @8 a backe

the reader who knows little or mothing about the Mﬁ&%‘ﬁw
Some idea of ithe complexity of the prdblem under congide

I wish 1o make alfew ™
ground fer what I wish te 244 later

eratisn can be »ziér:wa@ Proegn Sy
which 1ists the Mew York wholesals
from 1913 to 1942. At first glanmce it wou

prices have fimmamﬁ wiidly, with neither vhyl

to guide them. Althoush it is not revealed by this table,
which lists only averages, the yearly
has been as mch‘&,s; 88.8 ¢ per pound,

pange of mher prices

and even the yeariy ave
erages show I g6 , _

price declined from 72.2¢ e &

a Bigh of 73.0¢ In 1925, declined to 3.4¢ in 1932, and rose to
19.4¢ in 1937+ :ﬁ; fo againet these uge finetustions thab
turers have ﬂfew long and with good reasen ine

n hundreds of thousands of dollars

are tied up




=

7 7z

1918 60.2
1218 48.5
ig20 35,,, :
1922 2
1913=22 53 3

Searee. Eyerett G Hot. Bpec ‘; TH R
ﬁw@crmr on ’i’%ze 3:3 vihetic Rubber Program.

o dnventory @‘ﬁm% & rapid fall in price my cost a for-
tune. Ih may of course be %epheéi that o corresp

crease Bey m% oHies but hils < end
Rubber manufscturers are not speculatovs; they wish %o make
mamufecturing business, not on the pos-

‘%3:1&.,1* profit on ﬁfi’z o
sibility of cﬁwwa%:{y forecasting price m

However, we should not allew the extent of these Fluctu-
‘ else thai the table 1itng~

ations Lo biind w‘;ﬁ 45 evervihin

trates. OF just as mueh lmport =5 the price finctustio

the long-ierm downward wfm% a8 séazam %agmﬁ fen-year ave-

rages. The average price of 53-6¢ in the decade of 1g33~22

fell to 28.2¢ for the nex%; ten year Wri@ég and to 16.5¢ in

Fwﬁgnﬁe:m deeline ig highly sﬁguifm% The

1933~42.
smn@amwmm m synthetic rubber have 2 pemm@ Tor asso-

ming that ma‘m}‘ﬂ rubber production ceosis will be %‘@aﬁm from

indieatich of costs,

this puint sn, whereas, if prices are any
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no matter what wﬁzf are not, they are certainly e@ee@imgly
dynamic. They coniimually rise and fall, remaining at ome
level for only short periocds. | |
It should be carefully noted that from 1922, when pri- .
ces reached their post-Forld War I padir, until 1942, when

Weorld War II brought to an unpleasant end both the need

I3

the possibility of such activities, there was only one per

od of four years when rubber production was net arbitrarily
restricted. The Stevenson plan operated during the years of
the British Rubber Restriction Era from 1922 to 15283 the
International Rubber Regulation Committee held sway from 1934
to 1942. Only from November 1, 1928, until Jume 1, 1934, du-
ring the werst years of the depression, wers all gmwm free

>

to preduce in pi
interast dictated.

The isportance of thi

mited quantities as their individual self-

> faect can bardly be waﬁexagﬂg&m»

ted elther from a theoretival or practical wiewpsint. The
Stevenson scheme coineided with, and to a large exient was the

cause of, the end of Halayan dominatien of rubber production.

Under this m&eﬁzé@ the Malayan growers agreed %o restrict their
|
output until the price of rubber reached a certain level. They

i

v suceessfol in raising prices, but the nel e

ffect was the stimulation of preduciicn in those f.w des
which refused to sah&xzmhe to the scheme. mﬁmafa inthe
Hetherlands East Indies were espe

the market away from thelr Halsyan counier

.

rialiy successful in taking
ris.

The import of the scheme was felt in other ways. It
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anti-Bri-

seryed Lo enecourage aggravate an already strong

tish atbitude om the part of many A icans, espeeially those
whose pocketbooks were hit. Fhe regirictions of ihe IBRC,
ngh they applied te all FPar E&stem grovwers, 4did not
ng to allemaﬁe this Anglophebic prejudices ‘

may seem unimportant now, bhut such a widespread feeling finds

| e, ey

expression in many diverse and seexn

One result of these schemes, of theoretical impertance
at least Lo the wrilter, is the impossibility of cblaining any
aatisfaa%ry émamé B SHD

&

sy curvess If it were possible %o

draw such curvoe

ould Be greatly simplified. A sup~
ply schedule in a case like rpbber can snly be derived from |

an histerieal study. One can only report what happened ulh-

his basis what

the past, and op i
ribus). Even. though e-

tudies of past conditions are,

der eertain conditions in
_ ;
will heppen in the future {eateris ;

o

mic phenomens are dynamd

3\3
in gemeral, valuable for present use. In the case of rubber,

however, conditions have changed Lo such an extent that any
|

supply eurve gleaned from d be worse

an histerical study woul

than vseless te-day. 4 supply pricé ‘defined as the ameundt a
ng 4o offer at that {given) priee, and if the
&t a ecertain time in the past and at

arily determined by some external

producer is willd

s

amount which he aﬁ‘f g o

a certain price was arbity

isen between what

|
authority, there remadns no basis of compaz

13 hpwae

en ot some Tuture
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time when the market is free.
ents can with confidence
gard to the supply of and the demand Tor rubber.

%ﬁvﬁmﬁ&i@%@ some general state

be made with re

i,

spealking, the supply ef rubber is very inelasiie,
both in the shor

the startling example of the way in which rubber productis
to 1933 while
pence per pound to 3.2 pence per pouwnd). The causes of this

y for

b= and the long-run. {see table 2a, pPs27

actually rose from 192 prices fell from 0.3

imlastmmy ef supply can 13@5 classified as bisolegical (that
is, mmﬁvd to the mature of the tree itself) | coonomic

{that is, r&la’wa to the responses, choices and ﬁmimwg

ed maturity, its yields

a

that the pmd%&rvs make as & resull of chaw

Once the rubber res has atial
are remarkably conmstant: it is impossible to increase mave
kedly the yield without materially

a3 BoY

g

dees the suspensien of tapping substantially :mm*ea&e the -

yield when tapping fs resumed. This is the biological basis

of ml&stmmy M‘ supplv in the shorteran.
I*:veﬂ more Wrﬂtm@ than the mature of the rubber iree

in protucing this short ~rarn inelasticity of supply is the be-

haviewr of the piﬁ@dmem themselves. It is necessary to @if-
ferentiate here MW%& the two bread ¢lasses of y Ty

Iy weacting

nges, rarely de so for the same reason.

the estates and %:.ha na*bwes,. who, although usus

similarly 1o price chal
Because of the relatively high

proportion of fzxm:% o

overbead costs am@ng the aﬁmﬁwﬁ mmﬁ:, emw apprecishly ine

i,

LGy

grease g mﬁmﬁ fam.sﬁ decrease as oultput rises. In addit
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t, so that prodecers are rolue~

J&%y @m under contrac
tant to éishamﬁ. their staff

tailed in reassembling them. For these reasens only the &%=
kingly reduces mﬁsm as prices falls

than supply. Hor 4o

ceptional éé*%‘za%é strd

The tendency is o adjust costs, rather

kly as prices pige, for

demand is exorbilant.

elasetic for both risine o

at W@ in P%’m W" ?_ g, mawxw

Year Estates ﬁaﬁawas Price
MX& &I»E*L E%ziaya %Lm Ze '

1929 2416 152
B 23@ 25
1932 | 149
1’;;}33 z»@z 1?@

z}' m 3 ‘w:e ﬁwal ﬁwt.mtw&l &a&:wﬁ% 1935* Yol
CX, m*m, e384 ‘

As rubber is the only source of inceme in British

ritories, especialily in M¥alsya, for the native smallbolders,




these producers tend to ke@p their production at a high level

even though anii reburns fall, for they must maintain a cerw

tain miniewm income, whalever be the cost or ddsubility

Ily maised $% in W@w to compensate for 'me K@Ww

er prices {see table Za, m%?}u

ickly recovers. However, as the natives
heris niide e most efficient of all
ém&ma prinﬁa have o @@ end o & very low 1&%1

the industry as ag s tesh R %
wg@m of zubber is alse very imelasiic

st tapping,
and sven then Mw tree ﬁw& mit. atiain mube w il ﬁwamx.
at least f:wa years
mand to be refiected in an imersased eapa~

elapse between the planting

years after this event. Hence it akes
for & change in &
eity. This gep of Sive years bebween the making

o of a imt: wmn

fulfiiment places & premiwm on forecasting,

the past have gmat aereages of rubber resched ma% srity Just



in time to mf}g the m@mw a fall in prices The most

T

rices of the lzte *mem:wsq The trees

in the depihs of

Eﬁ ted In the expans
the depression.

Just s bad, if net worss, than the
censequent upen human fall B3lity 48 the sk
ndan e achisved, is refuceds The exirom
| :Lang 1ife of the rubber m@e@ about fwenly-five g@am, coupled

natives %ﬁ reduce mﬂ% capacity ¢
ne alternative uses for the rubber (ree.

at this peint. However, It is a propog

mond for rubber is inelastic.
of ‘the rubber W:ica I 18 moed ip b h

tubes. %mﬁ%ﬁ of rubber u

it is by the price of rub

.3

tor vehicles is a joint Gemend, ar

er is inconsequeniial in eomp o5
nt, the demand for rubber used in automo-
In adgition, abowh one-l

as the cost ef rubi

pont of its cowplem

is imelastie.

-

of the remaining 25 per cent is used in such ar

o

deles as
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give an indication of




all-inecost, the revenue distributed mwa&g&a dividends, re~

#Wwi@ﬁwfﬁrwzm&ﬂ” and 4o ealoulate the over=all

serves
m%ﬁfwyek@m %mem;& per pow 4.8 Even t&aﬁ}ngﬁ
does not exciude the mffzif

methed
then rubbers 3t is felt that “tae results appro-

ence of profits and losses

ximaw the average net cost of p,**"’@im svuss B3 Thot cone

v of post trends

indicated.®? : _
The other method, that of the T
I&twn Comaittes, ﬁ'i;,j_‘_ 5

ternational Bubber Be

es an aceounting formala.

ftem of cogt == {:&gi%al c%ﬂfs, mveme c&sf; f&dw freight and
iing, head @f‘fma exp&wwm éﬁpmamﬁwﬂg pmfx’a ﬁk@wﬁﬁg

: : total cost

' wl basis for a

a

te so that th

reagonably remmeraiive to effi-

tables repre ceﬁ from IBBEC sources

cient producers.®® AL
are based on such an aceountinig formula. |
The estates mever nad to werry ah@u‘%; ‘hh@:w costs Tmbi
after the firet World ¥ar. The falling prices of the 19191921
period were mﬂ%’*&eﬁ in ecopmomies which, as table 3‘ (p32)

shows, were made pemamzmw From 1922 wntil 1928, the era of
ightly due to curtailed

X

'&ﬁ iiberality in benuses, and &

the Stevenson scheme, costs mose sl

production, incre ereased

wages, ocean rates; brokerage fees, directors® fees, elc.

,gﬂ m&@w Eﬂ’w}ﬁ«w
9’ lﬁa Pvlﬁ'ﬁ .
i. Internationsl Rubber Regulation Agreement
' mﬂ States Tariff Commission. pwm.

2 . lﬁa yvﬁ%‘}.ﬂ‘




Table 3. Cost of Production Trend  of mwym %aw.m 19:21«33&

alayan E?sm*@..ﬁ : London market
- s price ribbed
Apyr@xmw net Avemg smake& shee%
cost of producticn sales price A
(»::mw} imm@l’ (»ﬂ ‘a} (Femé}

until they resehed t

thig drastic fall in price, costs weré rapidiy

three wayst wepes and salaries were drasitieally reduced

enly essential maintens
in general was increassd. Nevertheless, if ithese excessively

*

iow prices had remaim

g in foree over suy extended period, the
ry would heve duingled assay » ==
snderestinated, and |
e new capital



wonld have been drawn in. Revehues were gufficient to cover

of supplementary

@rmry costs and a portien
long as this condition cblained, eperations would have GO

would have been &

tinued, @:m no new capital
duatry.

is was not to be, hovever.
the Interpational Rubber Regulation Agresment
gun to vise. The policies of the Internatd

which came inte forece on Jume &, 1934,

- the upward povement continwed ums

lation ﬁ@mmﬁ%

per povnd In 3937, Costs rese acecor~

$il prices resched 19s¢
mggfzg.

There is very Iitile informatdon svailablse wﬁ;}‘n I
te the costs om Dotch estates. Dubch prod
great fmportance priar to 1922, but with the Stevenson scheme
it rose o the place where D mﬁ: vapmeity is just aboul equal

etdon was not of

Infermation rele ased by the T
cabes that the m% o Mh T .
the trend in vooks in the Hethorlsnds Bast Indies has closel
allalled that in Melsys.
Hevetofore tkis review s deslt o i*;»}i}ﬂ*’ﬁ%lﬁ" with average

t @ifference would geom to suggest thet

- weuld be Jjust as significant a

producers, both synthetic and natural, would go by the board,

and the low-cost efficient producers would be left
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the market. Hence 3% ig necessary %o study the cosbts of sach
elags of producer.

' ng emtails the study of & particular
rind, which in this cgse will be the years 1935-37 for the
estates of Hal

ands Baet Indise. The period from 1035 e 1937 wes as
#average™ or Ynormal® as any in 23 ‘ =
{see table 3al. Prices bed regovered from the lew of the

, the single year 1937 for those of the Ne=

iom, wordd rubber absorpiion had onee more resumed
rend, the larger demands of 1839-41 had nod
te in 1937
this canmot be helped. 1937 mmst be in-
it picture of costs in the Netherlands Bast

yet made their sppearance. It is true that expe:
are oub of line
siunGed to get a
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indies, as the Duteh gullder was in the process of devaluaiion
ih the two pm&a&ﬁwg yearss

Table 4. Freguency Bistribulion of &llwm Costs of %alam
Estates 1935-37 and Netherlands Bast Indies Bstates
égzgﬁ Showing the Percentages Produced ab Various

oELE.

sz:tim ﬁm}.a tive percentages of production

costs in
pence per Hetherlands
1937 1937

22.8

%a

Tnder 4. ';'5

8 50 :

8.75 ‘ 93545% 98 99~
’9* @Q § l u

5,28 :wt,,c 3&9@@ 150.0 mn_t
.50 100.0 1000 100.0 100.0

94& ?ﬁ A00.0 ' X000 lwﬂ 106.0

Source. Shabtistical Bulletin of the international PHDDeT
Regulation Committee. Cited by Holt. p.20.

99»5

The range of costs of Halayan estates £fom 1935 Lo 1937
is considerable, extending from obout § pence L0 G pence per

{see teble 5 and

pound {see table 4‘%}.& The mode is 6.01 pence
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Jafs Costs of E@alsxyan Hstates 1935-37 and Duwteh
= l%‘?-

Percentages of Produciion
1935 1936 1@3? 1937

0.0 040 t.! 22,8

5L2% By oae B3 32
W 30.8  47.5 34.1 12.8

ggaéﬂé ;2% 32,8 1% $ %‘32 4s7

6’1 ?&?#25' 'zn‘ E}

?e» 75 : 1.4

L ,.
ey, o %
4' Lrert (ha _ ey L & e
Total i00.0 106.0 100.0

Source. Diatistical Bulictin of ihe Tnternaiicel Davber
Regulstion Cmm%eu Cited hjr Holbe D20, :

2 2-7
38 0:3

‘»4

chart 1)« 88 per cent of the rubber was produced for 6.75

pence pe-r,@wﬁ‘ “‘ less. 67 per cent was nmeﬁ at a cost
of between H.5 pence 6.5 pences %’a& m Ealays the ave~
rage cost of pr@s&mman, which varied from 6.03 pence to 6.15

pence, :%-.s a good indication of costs of production. Although
the r

ange is wide, the amount produced at esch of the exiremes

The range of costs for Duteh estates in 1937, 4.50 pence

0 9.25 pence, is even more extensive than the ¥alayan.
average cost is aboub .25 pence, the mode is 4.9 pence {(see
preduced at costs he‘hwe&m 4.5 pence per pound and 5.5 penge

Fully 62 per cent of the output was
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per pound. Here again the average cost of 5.25 perce Is &

good indication of eosts of productien. The co

figuration of
the curve of distribdution of all~in costs in the Fetheriands
Bast Indies is wery similar to that of ¥alays, except for th

heavier concemiration at the lower extreme. {see chart 3, Ded0)o
A discussion of coste of production of native small hold-
ers must be prefaced by a deseripbion of the e&m@iﬁ ions woder
which they operate.
The Pixed

Y

costes of the native small helders in the ¥es

pative. That is, the mative’s coste consist of ¥ ‘
Hence the only useful interpreta-

be places upen bis labour.

v

tion of the term ¥eost of produciics® when it is app eﬁ e

the native praémey is that which fakes it %o mean the price
which induecer him %@I sgll bis rubber bo the exporter sr to ihe
remilling factory. #Hhen prices are low {say Ig per pound), .
he does not feel that it is worth his while e tap | the

and we comelude that his costs are more than 1¢ per pound.

m? '-fm m;_-ftﬁ ves, for mﬂ*& :@f‘ mm aar is & wmce
of su subary eashk income, and who wemfgm o nod proe
@uce the rubber if they fw&i i% is not worth their w’} -i-ilm
In ¥alaya, on the other hand, where rubber is the onl
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Chart 1. 'Pereenﬁage of Estate Ou‘bput Produced at - 38

Various All-In Cests, Halaya, 1935-37.

Production Costs in Cemts per Pound
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Chart 2. Pereentage‘of Estate Outputs Produced at Various ’ 39
All-In Costs, Netherlands East Indies, 1937, ,

Pr@dpction Costs in Cents per Pouﬁi
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Chart 3. Cummlative Distribution of All-In Costs of Malayan 40
Estates 1935-37 and Netherlands East Indies Estates 1937,
Shewing Percentages Produced at Less than Stated Amounts.
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4s has been shown sbove, the supply cur

e of the Duteh
e, and when prices fall to a certain
iled. This ie what bappen-

natives is guite elas

level, output is drastically curt
ed from 1931 36 1934 {ece table 6). 'The guall

Foble 6. Income of Dutch Natives f Rabber, 1931-1936.

Year Ca’ :mwa Income

5ty ﬁvgw
mnts gmr cents per

mbbar is mmh dower than the estate robber; and na

commanda & }_@WW prices IJE& addition, remiiling e
ing ﬁh&t’g@ﬁ amount te at least l¢ per pound, probably siighte
iy move. Insurance and freight charges amount to at lsast

hen these facts arve taken inte consideras |

tmm It is Sasy w see thait, rubber prices mzmg what they
: table

6 indicates frem 1931 to 1934. But by 1936 prices had ¥i-

sen m an average of 1%%45% per p !

were, the return to the native would be no more th

the m%im recelived only Trom 3.5¢ to 4¢ per poand.

Produ: mmm m.n
be that price which nets the native a bare subsistence. .
vertheless, the concept of the gest a8 that pr e which m-
duces the native 40 sell his rubber is valid for bolh itypes
of pative prodioerls

oF cash Income, Ghe Towest possibie cosh of
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¥hen the International Byl

into eperation in Jume, 1934, rubber gmmms were exi
low, stocke of rub

ber were large in all esuniries,

ber growers, boih mative
rate. opal Robber

> prices by vestriciing prod

‘ - . which
it was not allowed to export. It was left to the governments

vy wes given a certain guota beyongd

of each of the menber couniries to resirict the preduction

of rigidly curtailin

The method decided upon was 4 speclal epert tex of 10 gm
A oy & tax W ich gradually )
inereaged umtil 1t reached over 50 gullder cenmts per pﬂm&

.

Qf # 3.%3&#4‘ ’ %% the native

er cants per pound on mative rubb

be e

ber gold remained very smalls, If the income per pound
terpreted as the mative cest of productien, it is apparsnt

that the mative cost of lese tham 4¢ per pound in 1535 and

of pwer 12¢ per pound im 1
are made for poorer gusiily

and repacking WW, i dvensporbaticn aiw:*g&& to Bata’ﬂfa%

TR RS



rteh natives would be gained if it were possible to seb wp

equency distribution as was Gome for the Eae
layan and Dutch estates. Table 7 attempls teo do thi -
table is based en table 6, which

eeived %3,}" Buteh Mﬁi%ﬁ from The Qﬁiﬂ of T Toer £H7 eat)

year from 1931 to 1936. These average ime

they are in reality only supply prices) are egnated with cests
of production, as explained above. Viewed ih this light.
1931 89,000 metric oduced 2t costs of
2.86¢ per pound oF lesss in 1932 61,
costs of L.23¢ pound er less; in 1933 136,000 fens at
costs of 20!53@ per pound or less; and go om. IF %ﬁ&% dafa
be arrenged in ovder of magpitude as in table 7 (p.42), the
ult is of the mature of a frequency distribution.

It is & -. que is Fauliy, that the
date should all be for ome year, that in order toc empar

e it

: . however, with the informatich availsble.
Table 7 is the besgt indication which ceb be geined of the a=
mounts of maitive rubber which ave prefduced st varicus allsin
costs, end It is presented here as suchs It ean give no
pough indication of the competitive sirength,of

ers, but it is not valueless. It shows

the mative produc

that a large percentage of mative production is carried on

unit cost, and that under conditions of
PO Ahie o

at an extremely low
free compebition It would be simost




Chart 4. A11-In Costs of Netherlands East Indies Natives 432
931-gza Showing Percentages Produced at Less
ted Amounts. _
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Table 7. Outpuits of Bulch ¥etives al Various All~In Costss”

Produetion costs Prodnetion
{in T.Secants) {in me‘%"mm: *%:sms}

1.00 **‘*w—w«-é‘
2,80
gz |
?M?’ ‘
Eouvee. Dats Feom LB 6o

&lthough I have no iaf
of ¥alayan ﬁ&ﬁxv& e ;
thet “the natives are in gemersl probably the cheaper pro~

ilable as to the cosks

11 holders except the general statement

ducers®,” it is a falr sssumplion thsi ibedir cosh

 ximately the same relation to those of their
the Hetherls @ Indies as the costs of Halk ;
to Doteh estates® costs. In this case the cost mmg,@ wﬁ' Ky
of

tLagran %ﬁams by

:@yan native rubber is from 3¢ o 9¢ per povnd. This

sourse is ounly an approx

imate estimate.

sdncticn of natural rubbe

The costs of

¥ ag reported

indieation of the pri ca

the post~1934 era are not a true

lcers cal m‘@ﬁ‘iﬁahly mfi’-jﬁ tmw

Fhe OuLDoE Gn. 1@3? of ﬁ%?@a ¢ LenS
tons) is assumed teo be egual to capac ,,'Jzy p @im:«-rgm_ ‘
This is in errpr, but the amwr is on the side of under
%ﬁmmg so bhat in realily ithe cﬁw‘m-;-. {1 y@ﬁ *aim
of the matives is w&m betier e Sabl
one to believe. Chard E :
- of teble Fe :
6. Bot availsble. |
7. It has been esbimated eleewhere {E@:mu pﬁw} that a re«
C twrm oof g pew p' wmm mwa i m mn




cutputs First, rubber estaies have high fixed cosis, and
when production is arbitrarily restricted to a cerisin per-
centage of capacity, as it was in this period (see tabie 8),
costs per pound are maderially ralssed. The importance of

Table 8. Percentages of Basic Quotas as Fixzed by the Intere
rational Rubber Eeegammw Committee for each
Qu@zrmr Year, 193 il ~

Quarter 3;935 .1936 193? :‘z@ 1?39 1940 1943

1 0 8@ 300
P EEER BB B
F 60 &5 »45 75 E’fg

average 675 62 B3 55 583 832 105

Bource. Siatictiosl Bulietin of the Inierrational Bubber
Regulation ﬁam%te@, October :{%’&, mg I

this factor m attested to by the estimate of ¥r. James J-
Hewman of the é..aywwir,ieﬁ Coe., in November, 1936, that "at
75 per cenkt pemismbm exporis an estate with a 100 m
cent yield of 400 3

ounds per agre could deliver rubber in

2 2t 60 per cent per

Hew 'i‘{mf; at a «awt 98¢ lower tha
ble exports.®? Fo estimate vag made as ©o the extent te
which costs would be reduced by capacity productien, but it

&

inly be substential, the light of the low rate

would cert

of permissible exporits which were the rule during this period

Becondly, the guolas were spplied mechanically
low-cost esitates

like, thus reising the average cuost.




iy between different estates, bul between ectates a

nici ﬁaﬁi@&%
and between different countries. Although it is impossible
to give a quantitative estimate to this facter, it should not

be discounted. ﬁ%ﬁe%}iﬁi& ﬁg of the uimes
cing eosts.

T e
el

Hence it appears that even without any ir
ciency the costs of the pataral rubber producers would be re~

Guced by at least 2 cenl per pound, probably more, if compes

tition were fres. Increased efficiency, however, is possibie
even withoul any new scientific progress. A thorough regrs

cated Eurcpean directorates is well within the bounds of ima~
gimation. In addition, the .
mated, the very large unwieldy ones broken ups K.E.Xnore

has estimated that wilh unrestricted preduction end the ime-
troduction of these efficienciesy; the most efficient estates
could make pmf;%&s at 8¢ per pound.l |

How low the costs of preduction of plamtation rubber
will go in the lemg-rum it is impossible te foretell, but the
probabilities ave that the long=term trend will contimme down.
New improved sirains of Hevea brasiliensis, by far the most
important variety of rubber itree; bad before the war made

possibie ylelds of as high as 2000 pounds per scre, as come
pared with anaverage of from 400 te 500 peunds for all Pubber

1T TadEa Hobver World: Kugest 1943 VoL.IBE, Woi5. prAG5:
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as disease-resisient, higheyieldiby bud-grafied
placed the older lower-ylelding trees (see iable 9)s

dge im inary Clonal Seed All Kings
Years mﬁ}m

- Estate Butive Estate Hative ZHotabe FHative Helate Hative

369 o, il ot

1,150 T20 51 43

Source. Enorrs p«E’w o5 ting Sir Andres ﬁeﬁa@yﬁwg -‘%& Ez.s%w

Fu Pa 224

of Bubber ﬁ&gmM&m& ;,wr

?h.as process had jus% got well under way before the mm an@

nnance after the war will mo é@um; increase g,rwwg
reduce -wam per unit of culpui. hg&y_ﬂ; MWM 3-*5? a great
fi&m for technical sssistance to ihe native prode @&gﬁﬁ% n
commection with the lomg-term trend, it is interesting o mote
the opinion -af \:._..& g&m@e,mwﬂ% that "in the futore 4.5 U.S.
ﬁm r cents @M" pound will be a profitable price for
ver produced®.3 Although thi Y ‘
it dees indicate that costs Wilﬁi mwm W fall

However, as with the eventual

we are little concerned here with extreme long-ru

. possibitities.

, & 1RRC QUULa Was Dased On & yieid of 400 TOURGE Der aere.

3;-» Iﬁéi& Ruhb@?‘ @r};{im ﬂﬁ}.y 19‘@‘ 7%?@1‘ LE2 ﬁ@‘n’&wx p»-‘ﬂ.ﬁg*
Citing C.4.Géhlsen. wmw Embw Fﬁm&cmm andg ’?:mi&?
19351939+ p-12.




0. Influence of Exchange Rates.

There iy one aspeet of the preblem of the rela

coste of produciien of mﬁw&f& rubber and symthetie rubber
wpich has been mare

ze rates. Ibs omissiop is the mors re

sched upen. ’fﬁiﬁ is the @ﬂ&@"

Fatural rubber is widely weed in almost every coumtz v

in the world, but especially in the more highly isdustria-
lized temperate zone.

few tropical counitries whers its use is Gefimitely restrich-

Troduction is comcentrated im a

ed: The result is thet almost every pound of rubber gm

o]

is consumed in countrics other then that of its origin.

ges in exchangs

‘rates can be of the wimest importance In the
marketing of such a commoditys

This is iliustrated by the events of the years 1935-37.

On September 2@@ 1936, the Dutch government m&;&m&% She
wnge rate of the Buteh gul,.ﬁem e
8 tnited States dollar cents to 54 United
lar cents, % ang tnis
the costs of prmtim of ﬁw mm&m* growers of the ﬁ@%ﬁm«m 3
Indies which, in terms

, ssme extent as the value of the guilder. The
average costs of large Duteh estates was 6.66 pence in 1935,

drep was at once refiected in

of foreign currencies, falil

Tiger was &e@aﬁu&ﬁ in %‘ﬁw € 39 1
' the develuabion was fﬁl’% fw ﬁ’ﬁléf Bars m
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large Halayan estates for the same Three years were respec-

tively 6.03 pence, 6.13 pence and 6.15 pe

-

sult of the devaluaiion of the ‘
tive position of the Dmich producers

The synthetie rubber programme was restricted e
1y to the United States and Cansde, and the Canadisn share
was only a mimor onG.! on the other the bulk of the ma-

turai rubber ey

The fuilure movements of the suchanges will be

tant of inmumerable forces. The success of the Imt
al Hovetar {s% and of the xmammm Bank

and of Eureope recover, ithe extent teo which Engla

g is able
ssage or rejection of the Bri-
*x:ii.ma & ware

0 ezpand her &
%ish loan by

e

vy more Tacters

This being the case, it is fell

will have their influs
that it is impossible even to sketch futere possibilities

in this work. m"a.ll thaet can be said here #a ‘EM% on the

. Ea}.“w Dalba | )

7. The rated capacity of the Barnia plank m 3%1«*,,*. tong per
;mazﬂ thet of all Americen pmm ;.5-,;, b hon @w year«
{szwmal Repert of Gffice mf Bubbep mw&«zw on The Syme
thetic Rubber Program. 5. }.; : }
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dications ave that if the exchang

freed any movements that take place will be in the directies:

of the apprecistion of the doller relative teo the pound and

the goilder. This would strengthen the position of all ez

-

pitish and Dubch eurreney areas, including of

course the robber growers.

o mention another factor

It 3s g propos &b this poing
which is velated 4o the above but which may be profitsbly
considered separstely. This is the chvropic shortace of Unde
ted Blates dollars.

thetic rubber producers bhave a competitive @mge 21 the
basis of cost andfer guality, it is guite possidble that coune
tries short of dollars would buy maturel rubber, for this would
be paid for in pounds and gullders. which gre definitely pot

nort supply, whersas the symibetic rubber wonld heve %o

e - Uther comaltries

be paid for in Go Hght not be willdng
dlogate part of thedr limited dellar sture for the pur=
& subetitote conld

chase of synthetdc rubber when ab sdegus
be obtained slsswhere. This tendency would be especiali;

strong if there were iittle %o choose between natural rubber

and synthetic rubber cost

This possibility is only peptioned here, aid no weight
will be given te it imcoming teo a decision relative to the

problem posed in the first chapler, for simictly speakin

ii cannot be recopciled with the assusmplion of free compebis



g

luence upen costs and the basic

B. Conclusion.
¥hat then is the relative com

stricted production and absence of governmertal interferenee,
an the basis of efficiencies which have been developed at this
-v‘?'rfzéa‘s@?ﬁ that the gemerality of natural

. advantage as fap

time? This review im

rubber producers will have 3 considershile

as cost of production iz comcernsd.

per cent of the
tiom) has its origin in the Wetherlands Sast Ingiss, .

pyimmm cost of 9.5¢ per pound (imcluding remilling and
packing costs), with the gr ater part of It (et least 75 per
cent) having & cost of isss than 6.5¢.
of the mative Tubber (20 per cemt of all production) is pro-
than in the NetherlanGs Indies. 'The vemainder of ki

Bative producers accould for aboub

Another 40 per gent

produciicn is scatiered 3t

are that pabive eosts in other cowntries spproximste those
in Halays and the Netherlands Tast In
difference between estate coste in the Iatter and z-m

"

tigs, Tor thers is 1ite

former.
The Hetherlands East Indies and Malaya betwesn them
40 per gent of sstate prefducti: Byen.

1 Compittee, with

acesunt for shoot

under the Intermational Rubber Begelatios
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production draghticall; ; iy
and competition suspended, 93 per cent of the estates im the
Hetherlands Indies, 79 per cent in ¥alaya, had a «é@r&;‘lz; of less
than 13¢ per pound. The proporiions are approximetely the

same in other couniries.

The influence of transportation ¢ harges, dealerst char-
ges and insurance is not inconseguential. In the 193538 pe-
ried the former amounted %o about .67¢ per pound; the latter

.

ranged from «5¢ o .75¢ per m-ﬂ-' This additis

1 gest of

approximately 1.25¢ zu»'ﬂ-. e more than counterbalanced by the

decreased costs which would sccompany unrestricbed
What the freight charg
site are varies, but in any case they would exceed the core

as from Hew York 4o the mabw &elﬁg

charge Tor gyothelbic rubber only in expeptionsl

responding
casess?
in estate cests which would
 and
suping
of the estates to make the majorilty of them of epiimum size,

The magnitude of the savings

be effected by the reorganization of the agency sysie
the complicated Buropean directorates, and by the rege

is wncertain, bat there is mo douwbt that it would be substane
ot the o
ing to about & of the whele, and

treduction of thess reforms, alil

tiel. - Even with

mative progucers, amount
the great majority of the estates, at least 2 of them, can
grow the rubber, ship i% to New York, pay the dealers® chare
ges, and sell it to the mamufactu: n 13¢ per
he cost of prﬁémmm of the

ar Pfor less tho

pound, the minimmm estimate of

most efficient synthetic rubber producer. The amelioration

B Holt. po. A-55
9. Speeial Report of Office of Bubber Director om the ﬁgﬁ..
thetie Ezlbbeﬁ Prograf. I
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of inefficient methods in the estate indusiry wenld raise
this f:’*zgam not a 1itiie. The extent to which the over-slil

positicn would be sirenpithened can only be surmised, but it

oy

gould easily amount to a reductisn in the gverage cost of

production of the estates of 2¢ per pousd. A deprecistion

of the pound and gnilder in terms of the deliiar would stbill

then the pesitlon of the natural rubber indus-
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Chapter IV

Other factors besides guality ensts of producticn
will have large parts in determining the roles vhich natural
and synthetic rubber will play in the pest-war market. OF
these the most impertant is the probable level of posi~war

consunption. The picture which the cost data reflect is not

complete unlsss it is cousidered

of,; the megnitude of demand.
world consumpticon were only 750,080 tons, 1% is szma eon~
ceivable tha‘b under favourable conditions the natural rubber
producers of the Par Bast would be sble to produce thi

-

¢ amound at costs less ‘bm those of the most efficient
synthetic rubber produters. On the otber hend, if the totsl
amoynt demended were bo rise to 2,000,000 tons
one sbeserver predicts,l them the ch

ral rubber producers wonld tml:gr be able o grow a part, albe-
it a 1a rge pard, of this amount a% low costs, that a ¢ ongli-
derable section 'of the gynthetic rubber industry as pmemtly
eenstituied in m@ nited Stabtes snd Capad

smmainder at mw@r eww than those of the

the synthetie r
part of the market. For this res

ubber industry would step in and take gver

son a discvssion of probable

ﬁ%

ol 'i-'if' T, PresiGent of LhE BeF

lﬁ' 3.?'@5% o
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world sbserpbion? must be included s;f the cogpetitive pic-

ture is to be complele.

ntries {excepd a&} Surin

B3

b wiial eivilien uses have
been adeguately supplied. Rubber for all non-sssential
bas either b
' Tros there is & buge pembt-up Gemand which will dewour all
the market in the mext ysar or two. I%
is expected that if sufficient rubber is svailable world gbe
the mext twe or thres years.> By that time the h&ﬁkl@g
‘ 3 will have  been satisfisd, the transilien pericd w-‘i’

en cut off completely or rigm},y restricted.

supplies reachin

sorption will be in the noighbows

Be nearing Its emd, and it is assumed that world rubber con~
somption will resume ite pre=war irend.
Of sourse the duration of the Lransition phase will va~

|
ry in different ¢ ouniries.
|

e Pre~War COBSUmE

extreme are defeated countries iike Germany and Japan, vhich

ie time, especially if the victors prove incapabie of
agresing as to the policy whmc%m they wish to put imm operation

575y aheorpiion 1o meant the QuEntity of orude Fubber Turmed
into mapufactured rubber gucds. o

3s &&%ﬁ; @f the meeting £ the Bubber Study Group
1945. Bulletin {Uniled States State
2, 1945. XiI, 61.




in these countries, as seems o be the case at presemt. Be-
tween these “mw: extremes are countries like France, Belgium
and The Netherilands, which were raveged by war, but which are
slowly recovering from it, although with varying degrees of
suceess. Hence 1% is impossible to state dogmatdcally that

oy

at some specific Puture time the tramsition phase will haw
completed in g1l ecountries. On the

tien will once more be in evidence, Bubt what was this

although with different speeds at ﬁiffereﬁ'h times, sinee ‘%ﬂ%
discovery W G0 m~ > of the secret of wyulceni ‘

In 1850 shipments of wis & rubber first reached 1,000 tons,

and by 1900 wild creased te 54,000

tons without, however, being able to sstisfy the rising

-

b7 e 208

me of demand. Prices skyrocketed, and in 1910 averaged

$2.09 ;@e? pound, In the 1B80*s rubber was firet cultivated

in gsouth-east m.m.a; and during the firsd decade of the pres-

encugh to 'emm‘ an gppreciable &

By 1914 exports of plantation rubber -exceeded these of wild
rubber, and since that time the plantation industry has ex-
panded $o such an extent that wild rubber production is ne-

gl«@iblg in oo zx S In 3?21 the sxporis o

than 2.5 per cent.
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The advent of plentiful suppiies of plantation rubber
e a terrific impeins to rubber abserpiiond, for it meant

t for the first - ample supplies of robber were availe

at prices low epough Ffor largse-scale use. From this
- Fubber sbserptisn increased at an unprecedented rate
., ‘i}&?ﬂl@ »,‘ 4 5? 5}“?}* B@W@ lgl amé

2 rubber gons pan dovbled; bebtween 1920 and

Gy P*s?v and ek

mphion more

940 it more than tripled. The riss has mob always been stea-

tremely violent. World asbsorption has been known to increase

by as much as 45 per cemt in one year, teo deecrease by as much
as 13 per tz&ﬁﬁ:«»‘ Eowever these fluctuations have in trm ﬁa
ctwations, and the wpward trend has'm»
hown sigms of halting. |

The rey

Iy a resull of the growth of the aulomobile

peen no more than fin

i¢ dmeresse in the abserpiion of rubber is large-
industry. Alkhough
vutien of rubber abserp-

0

no dats are awailable for the distrd

tion among the various groups of products for the world as
A M’W been kept Tor the United %a Sy and
a perusal of these will be 1 nelpful, for as the Tmited
Btates aboorbs hy far the lsrgest pard M the wl a tokal
{see table 18, p.53, and che
of worid-wide conGitions.

& whole, reooy

rt 5, po58}, information gleane
one gives a gene-
. shows 1o

PTable A

whet a great exbent ivcreased American consumption bas been
the result of the constantly imcreasisg demands of the &u=
tomotive indusizy for tires end tubes. Since l’%zl&';‘lm first




Chart 5. Absorption of Rubber 1910-37.
| - 1oL

Ebsorption
1ousands of Tons).
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%
&
&
8
9

3%%’&@» F@r %ﬁ‘ F‘Wﬂ 3‘9’1‘“3?3& ﬁ]{&g? p 33&% ? W :f o
| 153540 %m:, @a&@%a g:i g BoFadyean, Fvgié‘v .

year when the data Tor total absorpiien were broken ﬁ‘ﬁ%

inte the absorption of each of the varions groups of producis,
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Pahie 1__,, W théa;m &hwwmgw af Crade Bubber by

the rubber used the me
never constituted less them 75 per ceént of the total Ameri-
can absorpiions Chart 6 (p.61) gives a vivid visual pie-

mefecture of tires and fubes hse

tore of the extent %o which inereased rubber absorption in
the United States has been the direct result of increased
sales of tires end tubes.

snsupotion of rubber in tires and tobes iz such




S - 61
Chart 6. United States Absorption of Crude Rubber
by Gfoups of Products, 1921-40.
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Chart 7. Canadian National Income in Terms of 1926 Prices and
Canadian Rubber Absorption, 1919-~36.
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Chart 7a. United States National Income in Terms of 1926 Prices
and United States Rubber Absorption, 1919-40.
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~ Chapter V
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Thus it certainly seems that the '@@miu&i@m reached in
thisg thesis will have o be modified as events unrell theme
selves, buot undil definite decigions zre reached in the Uni-
ted States definite policies ondertaken by the rubber
growers, nothing more can be said.
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¥hat will bapper in the long-run depends on four facw

tors. The first is the extent to which improvements will

be made in the guality syuthetic robber and reductions
made in its cogts of production. The second is the exitent

which new technlcal biclogical advances will improve
the guality and lower the cost of matural rubber. The
third is the az%mm to which private eapital will be willing

to invest in synthetic rubber plants. Upn io this point

there has been la marked disinclination on the parb of those

|
whe are now op ‘fatmg thege plants in the United Biates to
take them overs If this lsck of confidence in synthetic
rubber should persist, and if private capital should not

be Pfertheom

-
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greatly imprwé@.- The fourth is the extent Yo which private

capitel ds willing bo invest in nmabural mbber. Investors
may be frighwzﬁeé away by the thoughts of extremely stiff
epmpetition frdrm the American and Camadian gyathefic rub-

ber plants, azxd be loth to risk any more money in rubber
plantations. How these four facltorswill work themselves oul,
how they wilil yeact and interact upen ecach other, He man

can with exactitude foretell.
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