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.LETTER OF TRANSMITTAL

UnirED Sm'ms Tarirr COMMISSION, -
' , - Washington, March 24, 1988.
The PRESIDENT OF THE SeNATE,

Washington, D C.

Sm In compha.nce with Senate Resolution No. 323 of the special

session of the Senate during the Seventy-first Congress, I have the
- honor to transmit herewith the report of the United étates Tariff

Commission. The resolution reads as follows: _

Ruolved ‘That the United States. Tarift Commlnlon is hmby instruebd lnd

dp pare and submit to Co a detailed study of the costs of

duction and of transportation to the principal consuming markeéts.of the Un hd
States of thefollowing commodities, namely : Coconut oil andoo rafrom the Philip-
pine Islands and ot er prlncipal produci; ons, palm oil, palm-kernel o:
whale oil, ra il, and sesame oil. Also a otatement of the prin-
cipal uses ol hese ollu ln the Unmd Btates and of the kinds and amounts of domes-
tio oils and fats replaced in domestic industry by such imports. -

All of the material for the re) ort ‘tranamitted herewith had been
assembled and organized and preli draft of report made at the
time the fifteenth annual. report ‘was submitted to Congress on No-
vember 30, 1931, as indicated on page 74 of that report Since that
date members o(’ the staff of the commiseion have reduced the pre-

draft to a more satlsfactory form, and have checkod and

verified all data. - | -

Respectfully,
s , Ronmn'r L. O'anm, C’hamnan.
110849—8. Doc, 72, 72-1—2 | . xvu






PRODUCTlON AND TRANSPORTATION COS'I‘S OF
v CERTAIN 0“5

PART I
INTRODUOTION AND SUHARY

Sectwn lmIntroduotion

Hutory of the mvutigahon. SRR :

. This investigation was instituted. under tho promona of sectxon
332 of the tariff act of 1030, pursuant to Senate Resolution No. 323,
special session of the: Senote, Seventz-ﬁmt Congross The resolutmn
reads as follows L _

Ruolvod Thtt the' Uhited State- Tarm OOmmtuion iu limts lnttmctod and ‘

ted to ‘prepare_and submiit to: Congress a: detafled: ttudyL of :the eosts of

% uction and . of . trsxﬁbortqwm to.the principal densuming x_n;rkou of the

wing. oommoditieq, namely: .Coconut oil and oopu

from the Phﬂipplne Inlands and other prlnolpbl produclnz fons, ;
palm-kernel oil, whale ofl, ra; ‘perilla o ‘sespme ofl, - Ailo & sta

Bent of. thie principal uses ¢ thueoﬁ.mthe ﬁmmsummdamum-

and: amounta of domestic oils and’ fato replwed in domuﬂn ind\mry by suoh

impom
Inhrprmﬁon of tho rosolution—-—pnrpbau of ﬂ!o invuﬁnﬁon. L
. 'The 'Senate resolution calls for (1) ‘a study of theé costs of produc-
tion and transportation of copra; whale oil;’ and six: vegotuble oils to
the principal consuming ‘markets: of the f]mtod States, and (2) &
statement of the principal uses of these oils in the: Umteci States and
of the kinds ‘and quantities: of the domestic' oxla wlnch hnve boen
ml’)l‘ ‘in domesatic industry- b{ ‘stich- :mports ’
he resolution dées not-call for & comparison ‘of the domostw und{
foreign costs of production, of any of the oils mentioned;.for example;
between coconut oil produced in the Umted States and that, produwi
in foreign countries. . In fact, such 8, co ould b xinposaxble'
exoept iOr three fﬂideig’li: ned ly,

| roéuced from imported raw matetia
. duced from whales c&ught in the Paci
from Alaska to Mexico, inclusive. Of the
and perilla oil are not, lpiﬂrodmsod at.all i
kernel and m , ‘
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assumed that the ascertainment of costs of production and of trans-
ortation to chief consuming markets is designed to “establish a basis
or comparison between domestic oils made from domestic materials
and imported competing products, irrespective of whether.the crush-
ing is performed in the '[I‘?mted States orin a foreign country.
or convenience of presentation in this report, the term ‘‘forei

oils’’ is used to include%oth oils imported as such and oils made in the
United States from foreign materials,- The term “oils’’ throughout
the report includes ““fats.” (Thereis no clear distinction between. oils
and fats, except that the former are liquid, while the latter are solid,
at ordinary room temperatures.) - | :

Specific data obtained in the investigation. . :
~ Interpreting the resolution as outlined,;this investigation has been
conducted for the purpose of ascertaininig the uses of the commodities
mentioned and their interchangeability with domestic oils made from
domestic materials, so far as such facts may be determined from a
study of the technical properties of the oils concerned, their costs,
prices, and other economic factors. e

A study was made of the consumption of oils in soap, lard compound
or substitute, margarine, and other products, and the reasons for the.
suitability of some oils rather than others for certain uses. For
coconut, whale, and sesame oils in the United States and for a large
part of the coconut oil produced in the Philippine Islands, the com-
mission obtained costs of production, selling prices, transportation
charges to chief consuming markets in the United States, and informa~-
tion as to marketing by territory and by indusgxxr.‘ For the eight
commodities the commission obtained prices landed at United States
orts, transportation charges to chief consuming markets -in the

nited States, and information as to distribution. These. prices are
presented as ti,xe best evidence available of foreign costs of production
. plus transportation charges. It was not. practicable to obtain the
actual cost of producing the raw material, and since this represents
approximately 90 per cent of the total costs of production, conversion
costs alone would have been more or less meaningless. S
Tariff status of products of Philippine Islands.

For convenient reference the term ‘‘importation” is often used in
this report in discussing the trade movement from the'Philippires to
the United States, The term is not strictly accurate, as the Philip-
pines are not a ‘‘foreign’ country. Under section 301, tariff act of
1930, goods which are the growth or product of the Philippines are not

subject to duty when shipped to the United States.
Section 2.—General Summary Statement
General position of the oils specified. , o
~ In the approximate order of their importance in United States'con-’
sumption during recent years, the seven oils listed in Senate Reésolu-
tion No. 323 rank as follows: Coconut, palm, palm-kernel, whale,
Coconut oil is e?ressediifrom‘ copra, the dried meat of coconuts.’
About half of the domestic consumption: of coconut oil is imported
as such, and the remainder expressed in the United States from
imported copra. No copra is produced in the United States. Part
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of the gesame 0il consumed is imported 8s such, and part ressed
in this country from imported sesame seed; no domestxc production
of sesame seed is re rted. As a rule, the rapeseed and. alm-kernel
oils consumed in the United States have been. imported;  but from
time to time small quantmee of rapeseed have been crushed here, and
in the last few years there has been an increasing tendency to crush
palm kernels. The consumption of the other two vegetable oils men-
tloned in the resolution consists almost entirely of oil imported as such.
About five-sixths of the consumption of whale oil i1s imported and the
. remmnder represents productlon from wha.lee taken by Umted Staten

Usel.

Practically a.ll animal and vegetable oils wﬂl combme mth caustxo :
soda or caustic potash to make soap, but by no means all of them can
be used in substantial 1 annty in making the kinds of soap now
generally consumed in the United States. A more limited number
of oils can be used for food—at least without expensive processes of-
refining—and & still more limited :number for paints and varnishes
and for other technical purposes. In the United States perilla oil is
used mainly for varnishes and enamels; Tapesesd oil, mainly for marine-
engine lubricants and rubber subetltutes palm oil, mamly for so llEnbut.
to some extent for other techmcal uses and for food ‘whale oﬂ 08t
entirely for soap, although in Europe it is used: to a considerable
extent. for food. The other three oils—coconut, palm-kernel and
sesame—-are used partly for so ap and partly. for food L ‘

Table 1 gives for 1929 statistics of  consumption in spemﬁed uses
of all the oils speclﬁed in- the Senate resolutxon. o .

Tum 1. --Unea of cooonut, palm-bmuli, pglm, whalo. cesame, pmlla and rapnud |

' [Inthonun&olpoundnl

Use - Coounut' Pslm- Pulm Wlulo Sesame | Perilla | Raps-
Fooduses: | ool b
M DO..cccamaccoacascoaal JTLALL L1 18] 1,349 ldicinonalenimaniscn i
U0AS. - oniivene] 20,000 |oooieeees] L0 [TTTTR00 | TEANS[LIIIIIIIITIIININT
.. Other —saladandoooks | . oo h R
- ing ofl, contectionery, etc.| 53,508 |- 11,303 ).........lliuloioeuss 120,000°1.....
- Total food.......-o.... HS000 | 1L407) 3,040 | 00| 35,315 . _
'4’I'inp . MO ceaen ' —wa. - 15,813 ' emamiing ecavalennyees
] A Sl 5’“ ecwineas
0| 06| . 1a88
IR ‘5,571 16,848
i ,
, total ‘ sonl 848
"I’hiahthe ‘différence: between nt. oonsnmptlon snd tho npomdtam:roommpﬁon, it‘

o s0mé ofl used elther in’lard: 0o .

!ﬁstimate obtained lromdt&w trade for: szmm prbbably does not inclnde oooonut-oﬂ foots. 1t s used
‘here for uniformity with Tabls 117, Pt IV, where beemaq heincompletetenses of the Census

o{h(:onmm ition,: 192’% h:n “oortain it%ma and tion oho:rr:d.me “x’n;03 914 au that’ conld be owfht g
other recent yoara, Cetisus of Consutn [y pmmdt of coconu 1929,

yunda* Fo that the This indludes oots," |

trade estimate.

mshowlonlYM,m ads, <o :

the difference between total apparent ¢ : o

M er ’toh:ncuroprobablyx‘dau’l) trnmm demim.tao(thoit:mu oﬂuudlnlood ,
3 ot i & pumtlon 0("Mlm" -nd tpnwoum- vmom ;

o!monntou thm mpmekinc ln
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Duties, , ~

Copra is free of duty. Coconut oil is dutiable at 2 cents per
ound, but practically the entire import comes from the Philippines;
rom which goods are admitted free of duty. Palm oil and perilla
oil are free of duty. Palm-kernel oil and sesame oil were free under
the act of 1922, and if inedible (denatured), are free under the act of
1930. Edible palm-kernel oil is dutiable at 1 cent per pound and
edible sesame oil at 3 cents per pound under the present tariff act.
Rapeseed oil was dutiable at 6 cents per gallon (about 0.9 cent per
pound) under the act of 1922, and is so dutiable under the act of 1930
when not denatured but is free of duty when denatured. Whale oil
has been dutiable at 6 cents per gallon (about 0.9 cent per pound) in
the last two tariff acts.

. COSTS OF PRODUCTION AND LANDED PRICES

Imported oils.

The resolution calls for ‘“ costs of production and transportation to
the principal consuming markets of the United States.” The several
vegetable oils covered by the resolution are all expressed from seeds
or nuts which are the products of the agriculture or forestry of
tropical and oriental countries.. Much the greater part of the cost
of .the oil is represented by these raw materials, which are produced
under such conditions as to make it impracticable to ascertain their
costs of production. In the case of oil expressed in foreign countries,
the commission was of the opinion that, owing to its minor importance
in total costs, the crushing cost alone is not of sufficient value to
warrant the expense of obtaining it for purposes of this investigation,
. except for domestic companies with crushing plants in the Philip-
pines. Therefore, in the case of such oils and of imported whale
oil, the commission decided to present data as to landed prices of oil
imported into the United States as the best evidence available of
costs of production. This is done in the table bélow for the year
1929 and for the first six months of 1930. The costs of transportation
of imports of each of the oils covered by the resolution from the
%rincipal port of entry to the princigal consuming market in the

nited States are also shown in the table. -

TaBLE 2.—Landed cost of imported oils specified in the resolution and delivered
cost to principal markels , '

[Cents per pound}

Cost of importations
1929 1930 (6 months)
Quantity -
ofl of Princlpa] : Trans- Trans
imports, market United tpom: . United| porta-"
1929 States | tion to | moa) | States | tion to | oy
landed- | prin landed | :prin-
cost ¢ipal 1 cosy cipal
. ~ | market : mirket
‘ 1,000 lbs. |
Coconuab....coomniinn 411,080 | New York....| 7.63 |......... 7.68 ] 6.8 [......... 6.86
Palm-kernel.__........ 69,900 |.....do......... 7.83 |cccuneunn 7.8 6.95(......... 6.95
................. 261,818 |-.c..do......l 776 |, 7761 6.75 [...... 6.78
Perilla. .. ........... 5, Mid-West.. 12. 22 0.76 12.97 | 10.25 .76 11,00
apeseed. ... . ... 18,801 | New York_...{ 9.64 |......... 8,74 . _..... 8,74
Whale. ...oocreunene-- 2 | Mid-West..... 16.24 |, 75-1,00 {7.00~7.25 | 15.77 |.75~1,00 |6, 506,75
. . :
Reoned -2 7roof} 20888 | New York. f{rooorrrfoemmoofoe e 0

i Forelgn invoice value, $ 1929 and 1730 (6 mos.),
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Copra. : v :
No special investigation was undertaken with respect to the cost of
producing copra in the Philippine Islands, but information obtained
from official Philippine sources is included in tho report. The cost of
production of copra in the Province of Tayabas, in which is produced
about 30 per cent of the total output of the islands, is stated in the
report of the United States Trade Commissioner at Manila to have
been about 3.7 cents per pound during the season of 1929-30. Trans-
ortation and other charges would bring the landed cost at San
rancisco on this basis to a little over 4 cents per pound. The average
price paid for copra by mills in the United States, including delivery
to their plants, during 1929 and the first six months of 1930, was 4.6 _
cents per pound. This last figure includes cost of transportation and
landing charges. Moreover, 1t i8 for copra averaging lower in water
content than the mill run of copra produced in the Philippines.

Sesame seed. : ) o :
The average price, delivered at mill, paid for sesame seed by the
domestic crushers from whom cost data were obtained was 4.16 cents

per pound for 1929 and the first six months of 1930.
Other seed used in making the oils covered by the resolution,

Palin kernels and rapeseed have been crushed sporadically in the
United States, but no costs of production or landed costs of these
materials are available.” So far as could be learned no perilla seed
has ever been crushed in the United States. -

_The pericarp, or outside fleshy portion of the palm fruit, from which
the palm oil is obtained,-is perishable. For that reason there are no
exports from the tropical countries of production. - .

Oils expressed in the United States from foreign materials,

The costs of expressing coconut and sesame oils from imported mate-
rials in domestic factories were ascertained together with a total cost -
of oil produced by such factories on the basis of the prices paid by
them for copra and sesame seed, The costs of domestic whale oil
were also ascertained, but since they are for only two firms, they can
not be disclosed. Neither can costs obtained for two Philippine mills
engaged in making coconut oil, Their average conversion cost was
higr er than that for the domestic mills from which costs were obtained.

able 3 shows the domestic factory costs of coconut and sesame
oils on the basis above described. It also shows costs of transportation
from domestic factories to the principal consuming markets of the
United States. ' ' .
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TasLe 3.—Cost of production al mill o{ coconul and sesame oils expressed in the
Unrited States from imported malerials and delivered cost al principal market
[Cents per pound]

5 Cost of production
1929 1930 (6 months)
Amount Principal
oil produced,| rineipal mar- Trans- Trans-
1920 ket Cost of| porta- Cost of | porta-
;txirodug- ‘tlon ‘rodug- ‘tlon
on a rom on a rom
domes-| plant | TO | domes.| plant | Total
tic |to Prln- tie |[to Prin-
plant | oipal plant | clpal
market market
-1 1,000 [bs, ‘
Coconut..oceaeuoacnncnannn 352,854 | Mid-West..... 7.01 0. 56 7.87 6.78 0. 57 7.35
Besarne, crude..............] 18,436 | LosAngeles...|-cceaeos]oooneiis]omomac]onnaaadaeaaaan. 18,25
§ Estimated. * Average for 1920 and first 6 months of 1930,

PERILLA AND RAPESEED OILS IN RELATION TO DOMESTIC OILS

The second part of the Senate resolution calls for a statement of
the kinds and amounts of domestic oils replaced by the foreign oils
specified in the resolution. In the discussion of this subject it is
advantageous to distinguish between perilla and rapeseed oils, on
the one hand, and the other five oils mentioned in the resolution on
‘the other hand. Perilla and rapeseed oils are confined to certain
special uses. Coconut, palm-kernel, palm, sesame, and whale oils
are practically all used for soap or for food purposes, or for both.
They come into more direct and stronger competition with the mnajor
domestic oils than does either perilla or rapeseed oil. Moreover, the
quantities of coconut, palm-kernel, palm, sesame, and whale oils im-
ported into the United States or pro«i)uced from imported materials are
'very much larger than the quantities of perilla and rapeseed oils
imported.

Perilla oil. ; 4

Perilla oil, which is imported chiefly from Japan and China, is a
drying oil, used mainly in making certain special types of enamels
and varnishes; if perilla oil could not be obtained, linseed or
tung oil might be used in its place, but the result would be a sub-
stantially different product. Fpor most purposes, domestic paint and
varnish manufacturers use linseed oil except when there is a distinct
advantage in using perilla oil. This is partly due to the fact that
the supply of perilla oil has been small and uncertain in quantitf'.
Except in the last year or two the price of perilla oil has usually
been somewhat higher than that of linseed oil. .

Apart from the fact that perilla oil is used chiefly for special pur-
poses, the question whether it can be considered as having displaced
domestic ous should be judged in the light of the fact that this
country supplies only about onc-half of its requirements of linseed
oil from domestic seed, the other half being supplied mainly from
imported seed crushed in domestic mills. During the five years,
1926-1930, imports of perilla oil averaged 5,836,000 pounds annually.
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In the same period the domestic production of linseed oil from do-
mestic flaxseed averaged 340,914,000 pounds annually; imports and
domestic production from imported seed, 369,247,000 pounds annually.

Rapeseed oil, _ , o : . . :

Rapeseed is produced chiefly in India and China, but the oil is
imported chiefly from Japan and the United Kingdom. About 80
per cent of the domestic consumption is used in combination with
mineral oils as a lubricant for reciprocating marine engines. So far
as the commission could learn, no other oil has boen discovered which
gives as satisfactory results in this use, although attempts have been
made to substitute such oils as cottonseed, corn, peanut, and fish.
In this use, therefore, no replacement seems to have occurred. Most
of the remainder of the rapeseed oil imported is used for making
rubber substitutes. Corn oil is also used for this purpose, but the
rubber substitutes made from the two oils differ materially, and to
a large extent each has its own special uses. Rapeseed oil can not
be said to replace corn oil except in the limited number of uses
where there is little preference between rapeseed and corn sub-
stitutes. Such uses are ordinarily served by the rapeseed variety,
because rapeseed oil has usually been obtainable at a lower price
than corn oil. : ‘

COCONUT, PALM-KERNEL, PALM, SESAME, AND WHALE OILS IN RELATION
‘ TO DOMESTIC OILS

Consumption and exports of food and soap oils as a group. o
It is not possible, for reasons hereafter set forth, to answer statis-
tically the requirement of the Senate resolution for a statement of the
replacement of the domestic oils of the food and soap groups by
foreign coconut, palm-kernel, palm, sesame, and whale oils. As a
basis for the discussion of the problem of replacement, data are pre-
sented, in several tables below, with regard to consumption and
exports of the food and soap oils, both domestic and imported, but
none of these statistics can be considered as a definite measure of the
extent to which domestic oils have been replaced by foreign oils.

That is a matter of interpretation. ' - _ :
'The domestic oils, other than lard and butter, which enter to a
greater or lesser degree into competition with the foreign oils, are
cottonseed, corn, peanut, and soybean oils, oleo oil and neutral lard,
edible and inedible tallow, greases, and fish and whale oils. These
taken together are hereafter referred to as domestic food and soap
oils. Data for lard are shown separately in several of the tables and
totals are given including, as well as excluding, lard. Butter is
excluded from summary Tables 4 and 5, but included in detailed
Tables 6 and 7.  All the tables show data not only for the five foreign
. food and soap oils specified in the Senate resolution but also for certain
other foreign oils more or less similar in character and use; the most
important of these other oils is inedible olive. - Edible olive oil, like
butter, is included only in the detailed tables for the reason that its
price is so much higher than that of the other oils as definitely to
put it into a separate class and makes it inadvisable to include 1t in
tables showing only totals. '
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Table 4 presents a general summary of the statistics for 1914 and
1929 with respect to the consumption and exports of oils of the food
and soap groups, classified into domestic oils made from domestic
materials and oils either foreign or made from foreign materials.
Table 5 shows the percentage distribution of consumption as between
domestic and foreign oils, the percentages being derived from the
absolute figures in Table 4. The data in the two tables may be taken
only as approximations as they are based on a variety of sources, and
in some 1nstances, involve an element of estimate. However, they
represent roughly the situation prevailing in the two years given,
which in turn may be taken as typical of the immediate pre-war
period and of very recent years, respectively. In the case of domestic
oils made from domestic materials, consumption plus exports sub-
stantially equals production, although changes in stocks prevent an
exact equivalence.

TasrLe 4.—Consumplion and exports of princizal domeslic and foreign animal and
vqg:tablc oils, not including butter, edible olive oil, paint oils, and other specialized
ot

[In thousands of pr.unds)

Domestle oins madel lﬁ?m domes- l : ] All forelgin aﬁg do-
tio material 2‘11;: g‘,‘;. Total for- mestic o
covered | €81 308
(Lard Other ! Total bly rieso- sn(;lﬂ; 1 |Excluding {Including
except ther ota ution .
neutral) lard lard
Consumption in food: :
1004 s 1,152,197 | 1, 533,860 | 2, 688, 067 5, 280 12,645 | 1,546,505 | 2, 608, 702
1920, s 1,725,164 | 1,795, 535 | 3, 520, 699 284, 980 286, 888 | 2,082,421 | 3,807, 585
Increase.... K72, 967 261, 675 834,642 | 276,700 274, 241 535,916 | 1, 108, 883
Percent..._. 49.7 17.1 311 5,207.3 2,168. 8 34.7 4.1
Consumption in soap: .
3 TSR 10, 484 581, 547 692,031 123, 368 160, 334 741,881 | ® 762,366
1920 .o iaea caeeeeeaa-o| 832,402 832, 402 673,871 783, 000 | 1, 616,302 {*1, 616,302
Increase............|ooooo .. 250, 856 240,371 550, 513 623, 566 874, 421 863, 937
Percent . ... . ...)....... aaa 43.1 40.6 446.3 388, 9 117.9 114.8
Total consumption: ¢ )
104 --..1 1,162,681 | 2,118, 171 | 3, 280, 862 168, 987 234,816 | 2,362,087 | 3,515,008
1929 ... 1,725,164 | 2,833,871 | 4,659,035 | 1,067,779 | 1,101, 484 | 4,025,355 | 6,750, 619
Incresse ............ 562, 483 716,700 | 1,278, 183 808, 782 956, 668 | 1,672,368 | 2, 234, 851
Percent.. ..._...__ 48.4 33.8 39.0 631.9 407.41 . 7.1 63.6
Fxports: . .
3] PR 438,016 350, 971 748, 087 997 1,071 382, 042 790, 068
1920 .. ......_......| 820,328 174, 419 | 1,003, 747 29, 532 29, 532 203, 951 | 1,033,279
Increase or decrease.| 391,312 | —178, 552 214, 760 28, 535 28, 406 | =148, 001 243, 221
Percent....._...._. 89.3 ~50.3 27.2 2,862. 1 2,622.7 | -—42.1 30.8

a lhlnol;zdlgglcot'tlonseed, corn, peanut, soybean, oleo oll, neutral lard, edible and fnedible tallow, greases,
sh and whale ofls, . .

t Including, In addition to the 5 oils mentioned In the resolution, inedible olive oil and foots, soybean,
and ’lpoanut olls, other animal vils, including fish. - : :

3 The ditference between these totals and those shown in Table 115, p. 126, 66,308,000 pounds in 1914
and 75,488,000 pounds in 1929, is accounted for by soap stock, red oil, vegetable tallow, and miscellaneous
ofls, which are not included in this table. . . :

¢ Exceeds food and soap consumption by quantities used in other industries,
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TaBLE B.—Proportion of the tolal consumption of principal oils for the specified
purpose supplied by lard, other domestic oils, and foreign oils

Other : Foreign ofls
Lard, d Total
omestic covered by
domestic olls foreign | osolution
Consumption in food: - . :
Excluding lard— Per cent Per cent Per cent Per cent
5] L S IR URSPI B 99.2 0.8 0,3
: ] R HNRR NN 86.2 13.8 13.7
Including lard--
1004 el riicccacscecancaoen 427 - 56.8 B .2
1929, e ciectnccecinccccemnmaaamm———— 4£.3 47,2 7.5 7.8
Consumption in soap:
B 1 ) € T RPN 1.4 77.3 21.3 ‘16.4
1929, . ieeucccacmncccacmaccranceramccaeasmerec]sanemacennan 51.2 '48.8 42,1
Counsumption in all industries: :
Excluding lard—
) SRR PPN 90.0 10.0 7.2
1029 e ieedeccvecmeasccmcsasas]|onacnananeas 70,4 6 26.8
Including lard—
D) T N 33.1 60.2 6.7 4.8
929 i decicicnceiucuenascasaanananana- 30.0 49,3 20,7 18.6

The situation in 1929.—Apart from lard, butter, and edible olive oil,
the total consumption of domestic oils of the food and soap group
during 1929 was about 2,800,000,000 pounds, the total exports nearly
175,000,000 pounds, and the sum of consumption and exports (sub-
stantialiy representing production) about 3,000,000,000 pounds, The
consumption of the foreign food and soap oils covered by ‘the reso-
lution (coconut, palm-kernel, palm, whale, and sesame) was about
1,070,000,000 pounds and the consumption of all foreign oils of the
group (not including edible olive o0il) was approximately 1,200,000,000
pounds. Of the combined consumption of the domestic and foreign
oils (not including lard, butter, or edible olive oil) in 1929 the domestic
represented approximately 70 per cent and the foreign the remainder.

Lard differs from the other domestic oils under consideration in
that a very large proportion of the total production is exported.
Moreover, lard is used directly by consumers, whereas the other
domestic oils, for the most part, become ingredients of manufactured
food products or of soaps. Thé domestic consumption of lard in 1929
was about 1,725,000,000 pounds and the exports 830,000,000 pounds,
total production being roughly 2,555,000,000 pounds. _

The net imports of foreign oils, not including edible olive oil
(substantially represented by the consumption shown in the table),
exceeded the exports of domestic food and soap oils (including lard)
by 87,000,000 pounds, or about 8% per cent. The total domestic con-
sumption of lard and other domestic oils of the group amounted to
about 4,560,000,000 pounds, and the exports of these oils to
1,004,000,000 pounds, or a total of 5,5664,000,000 pounds, whereas the
-consumption of foreign oils of the group was about 1,200,000,000
pounds. Of the combined domestic consumption of lard and of the
food and soap oils in 1929 domestic products represented approxi-’
mately 79 per cent and foreign products the remainder. .

Changes since 1914.—The comparative figures for consumption of -
oils in 1914 and 1929 (Table 4) shows that, not counting lard, the
total consumption in all uses of the oils of t_fxe food and-soap group,
including both domestic and foreign products, increased from about
2,350,000,000 pounds in 1914 to 4,025,000,000 pounds in 1929, a
gain of about 1 ,675,000,000 pounds, or approximately 71 per cent.
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The increase was much more rapid than that of the population of the
country, which was about 28 per cent. '

Between 1914 and 1929 the consumption in all uses of domestic
food and soap oils, not including lard, increased by 715,000,000
pounds, or about 34 per cent. The exports of these domestic oils in
1929 were less than half as large as in 1914, the decline in exports
being 176,500,000 pounds. The increase in foreign oils was approx-
imately 957,000,000 pounds, or 407 per cent, most of the increase
being 1n the five foreign food and soap oils listed in the resolution.
Including lard, both consumption and exports of which increased,
consumption of the domestic oils increased about 1,278,000,000
pounds, and exports increased by 215,000,000 pounds.

The change in the relation between domestic and foreign oils in
consumption between 1914 and 1929 is further brought out in Table
5, which shows percentages. Excluding lard from consideration, for-
eign oils represented 10 per cent of the consumption in 1914 and 30
per cent in 1929, with a corresrondin reduction in the proportion
supplied by domestic oils. Of the total consumption, including lard,
the proportion of foreign oils rose from 7 per cent to 21 per cent.

Consumption and exports of the major individual oils.

Table 6 shows the consumption of the principal individual do-
mestic and foreign food and soap oils and the exports of the domestic
products, Table 7 shows, by percentages, the relative importance
of the several oils in consumption.

TasLE 6.—Summary of consumption and (rade in oils used primarily for food

and soap
|In thousands of pounds)
- 1014 1929
Total Total
consuinp- consump-
Food Soap tion in | Exports| Food Soap tion in | Exports
all indus- all indus-
tries — tries
Domestic from domestic
materials: :
Butter... ... .......|1,641,300 1 ________ 1,641,300 | 3,604 2,177,207 | ... ... 2,177, 207 3,724
Lard, excopt neutral__{1, 152,107 | 10, 484 |1, 162,681 | 438,016 (1,725,164 [.aacoe... 1,725, 164 | 828,328
Oleo oil, neutral lard,
and edible tallow...| 106,617 |......... 106,617 { 106,043 { 171,744 [ ........ 171, 744 88, 566
Inedible tallow and ’
greases. ... .oeeoonu]iceianaao. 330,031 | 330,031 0,880 | ......... 655,271 {839,018 { 61,270
Fisholl. . oo oo aeeeeaoaes 11,221 11,221 1,340 14,021 | 38,443 | 164,271 |.........
Whaleoll ... coereeo e 632 032 |oceeee o] 11,084 11,084 | ........
Cottonseed ofl........[1,362,000 | 119,254 |1, 481,344 | 218,410 |1,462,006 | 12 000 |1, 474, 008 19,292
Cottonseed-oil foots. .|.......... 108, 141 | 108,141 |... ..o feniaeann.- 108,904 | 108,004 |.........
Cornoil....... 11, 368 75,611 | 16,100 | 133,070 5,000 11138, 434 315
Peanutofl._... 010 ] 13,701 1,700 | 15,401 ...,
. Soirbean ofl....... RPN DU PRI 2,761 3 [ 3 111,000 |..oooeu.s
Imported or made from
imported materials:
itlfo named in resolu-
n— : :
Whale. o oecnereocloncananna. 4,023 4,08 . _...... 800 | 50,580 ] 60,380 |.........
Coconut and :
palm-kernel.. .. 5,280 | 100,335 | 114,615 864 | 256,416 | 417,125 | 748,334 | 20,532
Palm. . ceonooo i oaaoiao 10,000 | 1 48, 0590 133 2,540 | 102,331 | 1230,980 |.........
.. Besame..... .. ...|iceecccec]iincnano. 1,300 {......... 28,218 4,835 130,078 |.........
Ofls not named in -
resolution—
Other  animal .
and fisholls...|.......... 24,358 | 127,250 [.ccenen)ocnenncnan 50,000 | 159,820 |.........
Inedible olive oil .
and foots. .. _...|ec.oo..-. 8,046 | 118,580 | - T4 |..o.o...- 63,629 | 053,620 |.........
Edible olive ofl...| 50,808 |......... . 80, 806 82 91,836 {......... 91, 836 772
Soybean ofl_.....|cecuen.o.. 4,400 | V12,882 |ooconaenienencnan .| 6,400] 18,380 7,967
Peanutofl........ 7, 365 76 7441 ... 1,008 |......... L8 ........

1t Exceeds food and soap consumption by quantities used in other industries,
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TapLe 7.~ Percentage of consumpiion of domesiic and foreign food and soap oils

Percentage of | Fercentade of | pooniyge of
| total oqmmp- t&‘;‘ m:‘“dgp' total consump-
. tion excluding | GO0 1500 a8 | tion {ncluding
' lard butm, cludi ) butter lard butm.
Item | “and edible’ | €uding puster | “and edible
ive oil olive oil olive oil
1914 1029 1914 1929 1014 1929
1 1113 71 RO OR PP IUREPOIN SRR ICUISTIRI PO MO eeea] 3L 8 1
LArd. .. ceicemamcicocacncanemonsconmsnosnsnacascacnis)enscancalraconcas] 881 0.0 2.3 2.8
Domestic oils: -
Cottonseed 0l .. ... s i cnnaa 63.0] 366 421 256] WS 18.4
Cottonseed foots....... ecnevovesesmermsensamensban 46| 27 3.1 1.9 2.1 L4
Oleo oll, neutral lard, edible tallow. - 4.5 4.3 3.0 30| 20 2.1
Inedible tallow and greasce......... - 4.1 2,8 0.4 46| 6.4 10,8
Fisholl. . oecaceeeaanan - .5 1.6 3 1.1 .2 .8
Whaleoll_............ e emcecearmenasanesccnmannnanesens] X ] 02 lewencnnn .1
Cornoll.. . aceeneas 3.2 3.4 2.2 2.4 LS 1.7
Peanutol). . .o iiecmacmreeeccacan. I S (R W3 fesncanns .3
8oy [ ) 1 L 1) .3 1 .2 1 1
Total domestic........ evedcssmseensssasemaamcann 90.0 70.4 93.3 7.3 9.6 8.9
Forelgn olls: N
oconut and palm-kernel.....coeeenemocencanacadd] 18.6 3.3 13.0 22 0.3
Meuceracacenncaresonscrsacemvaccscasmanmasnnsen 8.7 1.4 4.0 ) 2.9
............................................ 1.8 .1 1.1 W1 .8
Besame. .....oc.coo_ceucnan o8 leeennae Y 3 (S, 4
Other animal and fish.__.. L6 .8 1.0 .5 .8
Inedible olive and foots.... LS8 .5 .9 4 N
Edible olive.....cacucumecimiacnrcncemcnveracicciafincrcenefosnececc|ersanacceasaanas 1.0 1.1
Soybean. ... ..cceicecavanaooeciinicianas . 2 .4 3 .2 .1
Peanut. .o e ieinrccccmcmcncccacaaccaneane I I PR IS 75 PR I S PR
Total fOFelgN. - e memeeeemvecemmmeenencanaannnn mol 26| 67| 27| 84| 161

Predominant position of lard and. cottonseed oil.—Lard and cotton-
seed oil, which are strongly competitive products owing to the use of
the bulk of production of cottonseed oil in making lard compounds
together formed 81 per cent of the consumption of domestic oils and-
lard for food and soap in 1914 and 73 per cent in 1929. In 1914,
10,000,000 pounds of lard, probably off-grade, and 119,000,000
pounds of cottonseed oil were used in soap; in 1929 no lard was
reported as so used and only 12,000,000 pounds of cottonseed oil
exclusive of foots, principally damaged or off-grade oil not suitable
for food. Of the domestic oils, except butter used for food, lard and
oottonseed oil combined formed 93 per cent in 1914 and 91 per cent in
1929. These two oils are thus the principal domestic food oils and
are used almost exclusively for edible p .. The other domestic
food oils are edible animal fats, suc has oleo oil, neutral lard, edible
tallow, and two vegetable oils, corn and peanut. Most of the in-
crease in consumption of domestic oils, other than lard, in food from
1914 to 1929 was: (1) Incottonseed oil, owing to a shift in consumption
of about 100,000,000 pounds from soap to food uses, total consump-
tion of cottonseed oil being approximately the same in 1929 as in 1914;
(2) in edible animal oil; and g})m corn oil, .

Composition of exports.—The oils used primarily in foods are
responsible for the great bulk of the ¢xports of domestic food and
soap oils, including lard but excluding butter. Exports rose from
789,000,000 pounds in 1914 to 1,004,000,000 pounds in 1929. Ex-
cluding lard, they fell from 351,000,000 to 175,000,000 pounds, and
excluding nonfood oils from 341,000,000 to 113,000,000 pounds.
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This decline was mainly in cottonseed oil, which to an increased
extent has been absorbed in domestic food uses, particularly in lard
" compounds, in salad oil,and in salad dressings. Oleo oil exported
for use in making margarine accounts for most of the remaining
exports. :

Position of domestic and foreign oils in food uses—~—In food uses
domestic oils, including lard but excluding butter, greatly predomi-
nated both in 1914 ang 1929, but their percentage of the total con-
sumption in foods fell from 99.5 per cent in the former to 92.7 per
cent in the latter year. The increased proportion of the foreign oils
used was due almost entirely to the increased use of coconut and palm-
kernel oils—an increase from 5,000,000 pounds in 1914 to 319,000,000
})ounds in 1929, Practically this entire increase went into the manu-

acture of nut margarine, made largely of coconut oil, and into the
cgndy gnd baking trades, uses for which these oils were specially
adapted.

Position of domestic and foreign oils in soap manufacture.—In the
soap industry domestic oils also predominated in the entire period
under consideration, and the quantity of them actually used increased
about 240,000,000 pounds, or 41 per cent, from 1914 to 1929. Never-
theless, their predominance greatly declined, for the total consumption
of oils in soap making increased over 100 per cent, or by about 864,-
000,000 pounds. In 1914 foreign oils were 21 per cent of all oils
consumed in soap; by 1929 they had increased to 49 per cent.

The increase 1n foreign oils used in soap making was mainly in

. coconut, palm, und whale oils. Throughout the period the principal
foreign oil was coconut oil, In both years the major domestic soap-
making oils were inedible tallow and anina greases; between 1914
and 1929 their consumption in this industry increased almost two-
fold, from 331,000,000 pounds to 655,000,000 pounds. This was the
only important increase in the consumption of domestic oil in the
soap industry,

Imports and exports of food and soap oils compared.—Both in 1914
and 1929 the imports of oils for use in soap making were not offset
’tﬂx any large ex;()})rts of domestic oils used J)rimarily or that purpose.

erefore, the United States may be said definitely to be upon an
im&)‘ort basis with respect to oils for use in soap making. ,

he situation with respect to principal oils used primarily for food
is not so simple. Including lard and butter in both 1914 and 1929
exports of domestic oils, which go primarily into food, exceeded
imports of oils for that use, Excluding lard and butter, exports led
in 1914, but imports led in 1929. In 1914, exports of food oils, not
counting butter or lard, amounted to 341,000,000 pounds and net
imports to 13,000,000 pounds, excluding edible olive oil, and including
such oil to 63,000,000 pounds. In 1929, exports, now confined largely
to oleo oil and neutral lard, amounted to 113,000,000 pounds and net
imports, principally coconut oil, to 287,000,000 or 379,000,000 pounds,
according to whether or not edible olive o1l is included.

Summary. ,

The tables which have been given indicate that imports have sup-
plied an increasing proportion of domestic consumption in both food
and soaps, but that domestic products consumed in both uses have
increased in actual quantity. Including lard, domestic exports of
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oils have increased; excluding lard, they have decreased. The in-
creased imports have consisted mainly of coconut, palm, palm-kernel,
and whale oils, all of which are covered by the resolution. :

General aspects of the question of replacement. ‘

As already stated, the preceding statistics regarding consumption
and exqforts of oils do not furnish a basis for a definite measuring of
the replacement of domestic by foreign oils. The fact that a given
quantity of foreign oil is used ‘does not necessarily mean that corre-
sponding quantities of domestic oil would have been used if the for-
eign oil had not been imported. Nor does the fact that there has
been a given increase in the use of foreign oils necessarily indicate
that, without the increase, the consumption of the domestic product
would have increased by like amount. Under certain conditions
imports of a commodity are in the nature of a supplement to, rather
than a replacement of, the domestic product. To0 what extent this is
to be considered the situation with respect to the food and soap oils
is a question to which no certain answer can be given, for analysis
can not be carried far without getting into matters which in their very
nature are speculative, : ,

In the body of the report the question of reﬁlacement, as apgarently
contemplatec{ by the resolution, is dealt with historically. But in a
brief survey the subject may perhaps best be approached by askin,
what changes would follow from a drastic reduction or elimination o
the imports of foreign food and soap oils and oil-bearing materials.
These changes might be qualitative or quantitative. From the quali-
tative standpoint, it might be necessary to make important technical
changes in the types of products made from oils. From the quanti-
tative standpoint, the effects might relate (a) to the total consumption
of oil-containing foods and of soap; (b) to the exports of domestic oils,
including lard; and (¢) to the production of domestic food and soap
oils, including lard. There might also be effects on butter and other
fat-containing foods and even on nonfatty foods.

The interpretation of the word “replacement’” as used in the
Senate resolution turns in consicerable pari on the attitude taken
" with respect to qualitative changes in the products derived from oils,
As shown further in this report, to a certain extent very difficult to
measure, domestic oils if available could be substituted for foreign
oils without materially changing the characteristics of the resulting
products. In so far as this could be done and in so far as domestic
production would be sufficiently increased, by reason of a reduction
of imports, replacement, under any interpretation, may be said to
have occurred. But a great reduction or the entire elimination of
foreign oils would necessitate material changes in the character of
many domestic products, particularlg domestio soaps. It must be a
matter of judgment whether so much foreign oil as may be involved
in the production, in approximately the present ‘grop‘ort.ions of the
various types of products now being made in the United States, is to
be considered as replacing domestic oils, assuming that domestic
production could be increased correspondinreglly. - The commission ex-
pretﬁes,no opinion on this point but merely calls attention to the
problem. . A . o .

The discussion below of the technical factors affecting interchange-
ability roughly indicates the nature of the qualitative changes which
would result from a drastic reduction or the entire elimination of
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foreign oils from foods and soaps, The succeeding discussion shows
the problems in connection with the expansion of domestic production
of oils to take the place of foreign oils,

Technical factors affecting interchangeability,

Points relating to the technical characteristics of oils and to the
effects of changes in the proportions of different oils used on the
character of food products and soaps are discussed at length in the
body of the report and may be here briefly summarized. N

Each oil differs somewhat from every other oil in characteristics.
Certain oils are not interchangeable at all; others so closely resemble
one another that they may be interchanged in certain uses without
appreciably affecting the character of the product into which they
enter. There are various gradations, however, between these ex-
tremes. Some oils may be rendered interchangeable to a consider-
able extent by processing at least one of them.  Other oils may be
substituted for one another, only in a very different sense, the sub-
stitution involving a decided change in the character of the product.

Sesame oil.—Sesame oil is used in the United States mainly as a
salad and cooking oil and in lard compounds. In all these uses it
makes products substantially similar in characteristics to those
made with domestic cottonseed, peanut, and corn oils. Most of the
25,215,000 pounds of sesame, which were used largely for food
pur};‘)oses in 1929, may be considered as technically interchangeable
with the three domestic oils named.

- Palm and whale otls.—Both palm oil and whale oil are used in the
United States mainly in soaps. In that use both of them have
characteristics similar to inedible tallow with which they are tech-
nically interchangeable in making certain types of soap.! An excep-
tion is the use of palm oil in making some soaps for the textile industry.
Practically the whole of the 263,000,000 pounds of these oils used in
the soap industry in 1929, however, may be taken as technically
interchangeable with domestic inedible tallow.

In its use in the manufacture of tin plate, for which purpose about
15,000,000 pounds are used annually, no satisfactory substitute for
palm oil has so far been developed on a commercial scale.

Coconut and palm-kernel oils.—The question of technical inter-
changeability of coconut and palm-kernel oils with domestic oils is
much more involved. From 55 to 60 per cent of the quantity of these
oils consumed in the United States enters into soap; from 25 to 30
per cent into margarine; and from 10 to 15 per cent into other food
products, principally into the manufacture of confectionery and
certain baking products. The most difficult, as well as quantitatively
the most important, question of replacement eccurs in soap making,
in which these oils are almost always used in combinations in varying
groportions with one or more domestic oils. The most common com-

ination is with tallow. The proportions of coconut and palm-kernel
oils as compared with the proportions of the domestic products can
be varied within moderate limits without much change in the char-
acter of the resulting soap. A great reduction or the entire elimina-
tion of these foreign oils, however, would make a material change in
the character of the soap. :

1 For a discusaion of the relation of color and other factors to tnt«changoibﬂlty seo Sec. 4, pp. 35 and
86, also P't. iv, p. 145, and Pt. v, p. 213.
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- Hard toilet and most white laundry soaps, including flakes, chips,
granules, and other similar forms, now constituting a large proportion
of the total output of soap, contain a’-laqi:a fraction of -coconut or
fmlm-kemel oil. 'These types of soap, which lather quickly and pro--

usely even in cold hard water, have increased greatly in use in recent
years. Any great reduction in the use of coconut and palm-kernel
oils—necessitating an increased use of anirnal oils, particularly ined-
ible tallow; of soft vegetable oils, hydrogenated and unhydrogenated,
such as cottonseed, corn, and soybean; and of rosin—would involve a
reversal of this trend. Details regarding such characteristics as
hardness, color, odor, latherix)lg quality, solubility, and cleansin
quality of soaps made from different oils and combinations of oils
are set forth in the body of the report;, with particular reference.to
the effect of including and excluding coconut and palm-kernel oils.

Coconut oil is used in the margarine industry as a glrinci al
ingredient of vegetable-oil margarine, and no other oil which
been tried on a commercial scale has proved as satisfactory in making
this type of margarine. But vegetable-oil margarine is 0 a large
degree interchangeable with animal-oil margarine and therefore coco-
nut oil may be said to be interchangeable with the pﬁn:ifu ingredi-
ents of such margarines—that is, with oleo oil, neutral lard, and
cottonseed or peanut oil. But questions of personal preference and
price are involved as the flavor of the two types of margarine differ
and as the vegetable-oil margarine ordinarily sells for the lower price.

Approximately enough oleo oil, neutral lard, and cottonseed oil are
exported each year to make the same. c‘]uantity of margarine as is
made from coconut oil mixed with a small proportion of cottonseed or
peanut oil-—a smaller proportion than is generally used in animal-oil
margarine. Economic as distinguished from technical questions
are involved in considering what effect the shift in production from
vegetable oil to animal oil m ine would have on the total con-
sumption of that product, on the demand for domestic oils for use
in margarine, on the demand for butter, and on the demand for other
fat%i‘ or nonfatty foods. . .

e consumption of coconut oil in certain confectionery and baking

products could be reduced for the most part only by distinct changes
in characteristics of the products. —

Economic factors involved in the question of replacement.

Effects .of reduction of oil im‘?of;ts.-.——'l‘he quantitative results of a
substantial reduction or the elimination of the imports of the five:
foreign oils under discussion will be treated under the three headings
ah'eadysuggestedo . ; N AR P S AL T e
rd(a) On total consumption of oils.—One result of an important redue-
tion or the elimination of imports of foreign oils may be to cuyt down
the total consumption of oils in the United States.. ' Presumably such
a change would lead, témporarily at least, to an.increase in the price
of domestic oils and of the foreign .oils that might continue to be
imported; also to a corresponding increase in the cost and probably
the price of the products made from them. . This in itself would have
some tendency to reduce consumption and to bring about an increased
use of ‘nonoil;;gubstitubes;_%utm;ﬂqu for cleaning purposes. Then,
too, in the case of soap, the technical changes necessary to accom-

110840—8. Doc. 73, T9-1—8 .~
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modate the product to a great reduction in the content of coconut
and palm-kernel oils might influence aggregate consumption. So, too,
the reduced use of coconut oil in margarine and in confectionery and
baking products might to some degree reduce the consumption of
oil-containing foods. In connection with these possibilities a question
might be raised as to the effect of any lessening of the consumption
of oils in foods upon the consumption of other food products of
domestic or foreign origin.

It is certain, however, that a reduction in imports of oils would not
cause anything like an equal reduction in total consumption of oils,
the decrease in imports being to a considerable extent offset by an
i}:crease in domestic production or a decrease in domestic exports, or

th.

(b) On exports of domestic oils and lard.—Another direction in
which a reduction or the elimination of the use of foreign oils might
exert an influence is upon the exports of oils from the United States.
Apart from lard these exports are relatively small and their entire
ehimination would not add greatly to the supply available for doinestic
consumption, except in the case of oleo oil for use in margarine. But
exports of lard are very large, and by their reduction the consumption
in the United States of domestic oils could be greatly increased. An
increase accomplished in this way, however, would. cause a shift in
the uses of the domestic oils, particularly in cottonseed oil about
73 per cent of which was used in lard compounds during 1929 in direct
competition with lard. Lard could be diverted from export channels
only by an increased demand for.it in the United States, arisin
from a decline in the domestic production and consumption of lar
compounds. But such a decline is apt to occur only in consequence
of the absorption of a considerable volume of cottonseed oil in soap
manufacture at a Fric&suﬂ‘iciently high to attract it from the lard
compound and other food industries. Strong competition would
result between lard and lard compounds for the market for cooking
and shortening fats and between the lard compound and soap in-
dustries for cottonseed oil.  The results of this competition would
be diflicult to predict, as the effect of increased prices for soap and
for shortening fats upon the volume of demand could not be known
in advance.

The diversion of cottonseed oil into the soap kettle would reverse
the tendency which has prevailed for three decades, Originally
produced as an oil for use in soap making because of its cheapness
compared with other available olls, cottonseed oil, after the appro-
priate method of refining had been developed, was progressively
absorbed into lard compounds. This was accomplished both by a
diversion from soap making and by an increase in production, brought
about through a greater utilization of cottonseed in oil manufacture.
As far back as 1914 when the importation of foreign food and soa
oils amounted to only 234,000,000 pounds, and when cottonseed o1l
was still lower in price than most soap oils, domestic or foreign
particularly lower than tallow or coconut oil, the consumption of
cottonseed oil for soap amounted to only 119,000,000 pounds as com-

ared with 1,362,090,000 pounds for food. buring the period of the
orld War when, because of its limited supply compared with the
" more expansible supply of certain other oils, 1ts price rose above those
of other soap oils, cottonseed oil practically disappeared from the
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soap kettle except for damaged lots and off grades. It has remained
out of the soap kettle largely because its price has been almost con-
tinuously higher than that of domestic inedible tallow and usually
higher than that of coconut oil. :

(¢) On domestic production of oils and other products.—To the
_extent that the reduction of total consumption of oils or of exports of
oils should fail to equal the reduction in imports of oils and oil-bearing
materials, an increase of domestic production would take place.
The increase in domestic production might be (1) in butter, (2) in
lard, (3) in oils of the type which ordinarily enter into soap, margarine,
and lard substitutes, or (4) in other fat-containing foods, such asmilk,
and fat in meats, especially pork meats.

It is impossible to estimate with any approach to accuracy the
relative effect of any reduction in imports of oil in the three directions
mentioned, namely, decreased consumption, decreased exports, and
increased domestic production. Certain points bearing on the
possibilities of increasing domestic production, more fully set forth in
the body of the report, may be briefly summarized here.

General factors in the problem are (1) climatic and soil conditions
affecting the possibility of producing oil seeds and oil nuts, (2) the
relation of certain oils to other commodities of which they are by-
products, and (3) the relation of certain oils to oil cake and other
joint products of the oil-bearing materials. The significance of
these factors may best be considered by taking up separately the
major individual oils or groups of oils which are, or might be, produced
in the United States. R

Butter.

Foreign oils, in the form of margarine, compete with butter to a
certain extent in the markets of the United States. The domestic
production of butter is about 2,000,000,000 pounds annually. The
quantity of foreign oils used in margarine is somewhat less than
200,000,000 pounds. - Points bearing on the fuestion as to how far,
if this use of foreign oils should be greatly reduced or eliminated,
domestic animal or vegetable oils would take their place in margarine
have already been discussed. To the extent that margarine from
domestic materials replaced that from foreign materials, there would:
evidently :be no addition to the demand for butter. There remains
the question as to what effect any reduction which might occur in
the total consumption of margarine would have upon the consump-
tion ‘of butter. ’I)‘he' answer would be largely a matter of opinion.
Butter has normally been much higher priced than margarine, and
the difference would undoubtedly remain very considerable even if
domestic materials alone were available for use in margarine. To
what. extent consumers, with margarine -available only at prices
relatively higher than .at present, would demand more butter as
against more fat meats, lard, and other fatty products, or against a
reduction in their total consumption of fatty foods, depends both on
the tastes of consumers and on their buying power.

Lard. A . :

The possible effect upon the exports of lard of a reduction in the

domestic consumption of foreign oils has already been discussed. A

shifting of cottonseed oil from lard substitutes to soap, should it
take place, might result in reducing lard exports; how far it would
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also bring about an increase in lard production is problematical.
There is relatively little waste of hog fat, that which is not now
converted into lard or grease being mostly consumed as meat.
Although lard constitutes a substantial proportion of the total value
of hog products it is essentially a by-product of meat, and the effect
of increased production of lard on the prices of pork meats would be
the major consideration in connection with the expansion of lard
production. It would be possible, of course, without increasing -the
number of hogs raised, to fatten them more, with a consequent
increase in the quantity of caul fat (from which most of the lard is
obtained), but this would probably involve, for a given number of
hogs, an increase also of the fat in other parts of the carcass, both
adding to the total supply of pork and to the proportion of fat to lean.

Oleo oil, tallow, and animal greases.

Oleo oil is a by-product of beef production; tallow is a by-product
chiefly of beel production but also of mutton production; and the
greases are a by-product of beef, mutton, and pork production,

It is not likely that an increased demand for oleo oil, tallow, or
greases would be met merely by increasing the production of cattle,
sheep, and hogs, carrying with it a corresponding increase in meat
production. The price of meats, the major product, would be a more
unportant consideration than that of oils. Increased demand for
these oils might, however, cause such changes in the methods of feed-
ing animals as would result in a greater proportion of fat. To what
extent this would prove profitable or would actuslly take place in
case of a marked reduction in imports of foreign oils, it is entirely
impossible to judge; it should be noted that such a change would
affcet the character of the meat sold as such, and not merely add to
the quantity of oleo oil, tallow, and greases available.

A third means of increasing the domestic supply of these animal
oils lies in the reduction of waste of animal fats. %‘here is. probably
little room for expansion of the output of oleo oil by this means but
the limits in the case of inedible tallow and greases are apparently
wider. The output of these products has increased much more during
recent years than the output of meat, largely by reason of greater
offort to collect waste fats from the smaller slau htering establishmenta
and from meat dealers. There are undoubtedly still large quantities
of animal fats which are practically wasted and from which more
tallow and greases could be obtained if the Krices were high eénough
to justify the effort. Any large increase’in their use in soap could
accomplished only by increase in production, as they are little used
for other purposes or for export.

Whale oil and fish oils.

The supply of whales in the North Atlantic and the North Pacific
regions, to which American whalers confine their operations, appears
to be approaching exhaustion. For this reason, little or no increase
in domestic production of whale oil may be expected unless domestic
whalers should share in the exploitation of the Xntarctic waters.  The
domestic production of fish oils, however, may be increased, but,the
maximum increase which could be expected would still leave fish oils
as a minor source of supply of the animal and vegetable oils consumed
in the United States. In the five years 1926 to.1930, average do-
mestic production of fish oils amouuted to only 96,636,000 pounds
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compared with a domestic consumption of animal and vegetable oils
amounting to more than 5,000,000,000 pounds annually, excluding
butter and edible olive oil.

Cottonseed oil.

Cottonseed is a by-product of cotton production and cottonseed
oil is a joint product of the seed along with cake and meal, which are
used for animal feed. At the prices which have prevailed in recent
years for cotton and cottonseed products, the oil has represented only
about 6 per cent of the total value of the products of cotton growing.
Any increase in the production of cottonseed would involve a cor-
responding increase in that of cotton and would thus affect the price
of cotton. It would be possible to increase somewhat the output of
the oil, without adding to the cotton crop, by subjecting the maxi-
mum proportion of the seed to crushing, 'gut the proportion already
crushed is not far below the maximum, and the increase in this direc-
tion would be limited. Moreover, higher prices might possibly
stimulate the introduction of processes which would make a more
nearly complete recovery of the oil in cottonseed. Complete recovery
would add approximately 20 per cent to the oil production.,

Corn oil.

Corn oil is derived from the germ of the corn grain, As produced
in the United States in the past, it has been in the nature of a by-prod-
uct of onhy two of the alternative uses of corn. The great bulk of the
corn produced is fed as such to animals and another considerable
quantity is ground whole for use as food. A limited quantit?' of
corn is treated for the primary purpose of producing cornstarch from
which corn sugar is made. For this purpose it is necessary to remove
the germ, and from the germ, as a by-product, corn oil is expressed,
the residue of which is cake. Corn oil is also expressed from germs
removed in the production of corn meal and corn hominy.

An increased demand for domestic oils, under these circumstances,
would not be expected to result in greater production of corn. Nor
would it have much effect upon the proportion of the corn which-is
treated for starch and corn sugar, with corn oil as an incidental
product. Any considerable increase in the produétion of corn oil
would ‘have to come from some other source. It might be tech-
nically possible to devise an economical method of separating the
corn germ for oil purposes, leaving the remainder of the kernel for
animal feed. To what extent such a process could be applied would
depend both on its cost and on the relative demand for degerminated
corn, as against whole corn, for animal feed. ' :

It is thus impossible to estimate, even in the roughest fashion, the
effect of a reduction of imports of oils upon the domestic output of
corn oil. ' o
Peanut’oil. , ‘ . L
. In the United States at the present time peanut oil is a by-product,
but this is not the case in certain foreign countries where peanuts are
?rown chiefly for the oil. In this country peanuts are grown chiefly

or use directly as food or for conversion into peanut butter, and
_ ordinarily only the culls of the crop are crushed for oil, althouﬁh ;
when prices of oil are exceptionally high a larger proportion of the
peanuts are crushed. - _ :



2() PRODUCTION AND TRANSI'ORTATION COSTS OF CERTAIN OILS

There is abundant land suitable for the production of peanuts in
the United States. The question whether it would be profitable to
grow large quantities for the primary purpose of extracting oil
depends upon the price obtainable for peanut oil and on the price
situation with respect to the joint product, oil cake. This sub-

2

ject is further discussed below.

Other vegetable oils.

_ In the United States there 1s little production of vegetable food and
soap oils other than cottonsced, corn, and peanut. The question
arises whether, in case of a great reduction or elimination of 1imports
of oil, there might be a marked expansion of the domestic production
of other kinds of vegetable oils. v

~Apart from the cotton, peanut, and corn plants, the most important
of the Temperate Zone plants from which food and soap oils ¢can be
derived are sovbean and sunflower. Although there are large areas
suitable for producing it, the sunflower has been grown in the United
States only in small quantities and not for oil, but as an oil crop it is
of considerable importance in certain foreign countries, principally
Russia.

Soybeans in the United States are grown chiefly as a cover crop and
for animal feed. The quantity of beans crushed, although small in
proportion to production, has risen in recent years and resulted in an
output of 14,387,000 pounds of oil in 1930, and of 39,128,000 pounds in
1931. The quantity crushed could be still further increased, as also
could the total production of soybeans. Whether this would be
profitable depends again primarily on the price obtainable for it and on
the matter of disposal of oil cake,

Linseed oil in the United States is used almost exclusively for paints.
It is possible technically to use it in soap, and also to use it for food
by proper methods of refining. In view of the fact that the duty on
linseed oil has not resulted in a domestic production sufficient to
supply the paint requirements, it is doubtful whether even the entire
elimination of imports of the primarily food and soap oils would
have much effect on the production of linseed.

The problem of oil cake and other residues, :

To whatever extent the domestic production of vegetable oils should
be increased, there would result an increase in the production of oil
cake, oil meal, and other residues which must be used for animal feed.-
These residues form, judging from the census figures for 1930, from 30
to 50 per cent of the combined value of oil and cake obtained from
crushing the different domestic raw materials. Of those domestic
seeds which are now, or which would be most likely to become,
important sources of oil, cottonseed and soybean yield five and one-half
times as much cake and meal as oil, sunflower seed three and one-half
times as niuch, peanuts two and one half times as much, and flaxseed
twice as much; from corn germs the weight of cake and meal is only
equal approximately to that of the oil, but from whole corn it is from
twelve to twenty-six times as much. S

Including production of oil cake and -oil meal from imported
materials, principally flaxseed and copra, domestic production
amounted to 6,400,000,000 pounds in 1929, of which about
4,500,000,000 pounds were from cottonseed and about 1,500,000,000
pounds from flaxseed, domestic and imported. This quantity is
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equal—disregarding food value, which is higher than that of corn— -
to about 115,000,000 bushels of corn, or roughly, 5 per cent of the corn
crop. Because of the abundance of other animal feeds in the United
States, especially corn, as against the relative scarcity of such feeds in
western Kurope, a considerable portion of the oil cake and meal is
exported; the relatively high feed value of this product per unit of
weight favors its export in preference to that of feed grains. More
than half of this export is linseed-oil cake made from imported flaxseed
and exported with benefit of the drawback. The export in 1929
amounted to about 1,278,305,000 pounds, including linseed cake,
and to about 544,000,000 pounds, excluding linseed cake. This
compares with an import in that year of about 334,000,000 pounds,
leaving a net export of 210,000,000 pounds of meal and cake made
from domestic materials. Imports are used principally in the Pacific
Coast and Rocky Mountain States, which have a deficiency of
feeding material of this kind. Partly because of lower transpor-
tation costs by water than by rail, producers of cottonseed and
linseed meal in the Eastern and Southern States find a more advan-
tageous market in Europe than in the far Western States, while
farmers in the far Western States find it moré advantageous to buy
in various Asiatic countries and in near-by Mexico.

If all imports of foreign food and soap oils should cease, and if the
domestic production should increase correspondingly and be entirely
in cottonseed and soybean oils, the present output of oil cake and
oil meal would be increased about 80 per cent. o

In considering whether it is advantageous to increase the production
of any oil-bearing plant, farmers must take into account both the
prices of oil and the prices of oil cake and meal; likewise, the relation
of the production op these forms of animal feed to the demand for
corn and other feed grains, both in this country and in export markets.
The uncertainty as to the actual reaction of domestic producers to
these considerations renders more or less insoluble the question how
much the output of vegetable oils in the United States might increase
as the result of any reduction in the imports of such oils. -

Other fatty foods. g :

The possible effects of a reduction in the imports of oils upon the
consumption of fatty meats and similar forms have already been
touched upon. To the extent that other substitutions failed to make
up for that reduction, it might cause increased demand for fat pork,
bacon, and other similar products. It is obviously impossible to
make even the roughest estimate of what would happen.

Rosin. ‘

Rosin is an important ingredient in most yellow laundry soaps.
Reduction or elimination of coconut and palm-kernel oils as ingredients
in soap, by diminishing the materials for white laundry soaps, might
cause a reveraal of the trend from yellow to white soaps and cause
an increased use of rosin. This would presumably reduce exports of
rosin, which in 1929 amounted to 718,000,000 pounds, or 58 per cent
of domestic production in that year. The extent to which the produc-
tion of rosin in the United States could be increased is discuased in
the body of the report. ' ;
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Section 3,—Statistical and Cost Data on the Oils Specifically Covered
by the Resolution (Summary of Part III)

COPRA

Copra is the dried meat of the coconut. It is the principal rawy
material for coconut oil. ,

Under the tariff acts of 1922 and 1930 copra has been duty free.

The Philippine Islands, the Netherland East Indies, Ceylon, British
Malaya, the South Sea Islands, and India ave the chief countries pro-
ducing coprain commercial quantities. Noofficial figures are available
as to their output, but exports (in terms of copra) may, in general, be
taken as a rough measure of production. In the years 1923 to 1930,
nclusive, exports of copra and of coconut oil in terms of copra from
the first four countrics named averaged 2,495,000,000 pounds annually,
This is oquivalent to approximately 1,570,000,000 pounds in terms of
oil. Exports from all sources were about 2,760,000,000 and 1,740,-
000,000 pounds, respectively.

In recent years (1928 to 1930, inclusive) imports of copra into the
United States have been between 500,000,000 pounds and 600,000,000
Rounds annually. The Philippine Islands, the chief source of imports,

ave supplied from 50 to 80 per cent of the total since 1921. The
principal sources in 1929 and 1930 and imports from each source are
shown in the following table:

TasLe 8.—Copra: Imports into the United States by country of shipment

[In thousnnds of pounds)

1929 1930

Philippine IsIands. . .. .o i e e 310, 194 336,654
Britdsh MOl YA, . . o e e 84, 532 60, 254
Y S 1| 1 Y eeeeans 69, 679 35, 582
British Oconnin . . o e, 44, 825 53, 030
French Oceanln. ... e ieceaeeaeeaenaaaa 24, 097 18, 307
Neotherlands East Indles. . . e 29, 162 61, b69
Other countries. .. .oooe il et 8, 642 30, 043

Total....... ... U 570, 931 - 595, 339

Costs of production of copra were not readily ascertainable except
for certain provinces in the Philippine Islands. In the Province of
Tayabas, producing about 30 per cent of the total output of the
islands, the cost, allowing the producer a return of 10 per cent on his
investment, was stated! to be 3.68 cents a pound for the season
1929-30. Adding a sales tax of 1} per cent, ocean freight of $6 per
long ton to San Francisco, and. miscellaneous charges, brings the
landed cost to approximately 4 cents a pound. , ‘
In Manila the average price of two principal grades of copra in
1929 was 3.38 and 3.78 cents a pound respectively, and in 1930, 3.10
cents a pound and 3.45 cents a pound; the average price of all copra
delivered to domestic mills was 4.6 cents a pound in the 18-month
period, 1929 and first 6 months of 1930. ' :

1 Report of United States trade éomlllissloxier at Manila, -
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: COCONUT OIL

~ Coconut oil has been dutiable at 2 cents per pound under both the
~ tariff acts of 1922 and 1930. Shipments from the Philippine Islands
enter duty free. ; v

In the United States coconut oil is used chiefly in the manufacture
of soap, this industry ordinarily accounting for more than 60 per cent
of the total domestic consumption; 300,000,000 pounds were used in
1930 in the soap industry. The margarine industry is the second
largest consumer, accounting for about 180,000,000 pounds; and the
next largest are the confectionery and baking industries, accounting
for about 50,000,000 pounds, and lard substitutes for about 20,000,000
pounds in the same year. ' . o

The chief primary producing and exporting countries are the
Philippine Islands, Ceylon, Netherland East Indies, and British
Malaya. The principal secondary producing countries, i. e., those
producing from imported copra, are the United States, Germany,
France, and the Netherlands. , ‘ .

The primary producing countries named above exported in 1930
467,140,000 pounds, of which 324,880,000 pounds were from the
Philippine Islands; thé secondary producing countries mentioned
above produced 999,548,000 pounds, of which 378,214,000 pounds
were produced in the United States. _ ‘

In general, the surplus producing countries are the Netherlands,
Germany, Denmark, and France, in Europe; the Philippine Islands,
Ceylon, Netherland East Indies, and British Malaya, in the Orient.
Areas into which imports are relatively large are the United States,
the United Kingdom, Sweden, and Belgium. , o

The consumption of coconut oil in the United States in 1930 was
about 660,000,000 pounds. Of this, some 350,000,000 pounds were
produced in this country from copra imported fargely from the Phil-
ippines. In 1930 imports of coconut oil, as such, were about 318,-
000,000 pounds, practically all of which came from the Philippine
Islands, and exports were about 25,000,000 pounds. :

. {The following table shows production, free and dutiable imports,
and exports of coconut oil in the years 1926 to 1930, inclusive.

_TasLe 9.—Coconut oil: Production, dutiab!.: and free imports, and exports

B Imports
Year - Production — Exports
Dutfable Free o

Pounds . | Pounds Pounds - | Pounds
1028, iicamcccencincnncteacassscas e anaan 260,712,073 | 326,771 | 245,129,333 15, 952, 287
b3 2 1 U 281,654,384 | 38,014 | 203,360, 704 20, 418, 143
1928 . et cciccctccncncecctcacncsanan cemacaceocna- 311, 180,693 60,260 | 290, 636, 702 4, 652, 003
1020 362,654,322 | 43,453 | 411,036,213 29, 533, 306
1930, . ceeaes eeeeemaeasemecesesmaeeenmm————iy 352,721,286 32,859 | 317, 919, 263 25, 108, 817

The Tariff Commission obtained data on the cost of produéing
coconut oil from eight companies in the United States for the year
'1929 and the first six months of 1930. -These companies produced
about 99 per cent of the total output during the 18-month’ period.
The commission also obtained costs from two important Philippine
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roducers having offices in the United States, but the figures can not
Ee published without disclosing confidential information. Costs for
the eight producing companies in the United States are summarized
in the following table:

TasLE 10.—Coconut oil: Costs per short lon of copra crushed and per pound of oil
produced in the United States, 1929 and 6 months of 1930

Dollars | Cents per
Cost item per ton | pound
of copra | of oll

~Costofcopra.._..._........... e e e eaans e eiaaeeean $01. 87 6. 53
Total factory, general and administrative expense. ... ... 7 o L.l 4.78 .34
Imputed interest on plant assets and inventorfes_ ... ol Ll 1.02 07

Total copra and conversion COSUS. .. ... ... 07. 67 16.94
Copra crushed... _....... e e e e e e e et aaaean tons.. mww—iﬁ!.i._ 265—“
Coconut ofl produeced . ... i ieiiiiieiiiiaao pounds. . 512, 192, 152

17,01 conts for 1929 and 6.78 cents for 1930 (6 months).

For the companies for which costs were obtained in the United
States, the weighted average net sales price of coconuat oil was 7.64
cents a pound for 1929 and 6.85 cents per pound for the first six
months of 1930. The weighted average landed price of imported
coconut oil at the principal ports of importation was 7.69 cents a
pound for 1929 and 6.86 cents per pound for the first six months of
1930. To these prices are added transportation charges to the prin-
cipal consuming markets in the Mid-West,averaging, when weighted,
about one-half cent a pound for the domestic product and about
one-third cent a pound for the imported product. The price of the
domestic and imported coconut oil delivered to the principal con-
sull)xl\ing markets in the United States is shown in the following
table.

TasLE 11.—Coconut oil: Delivered cost or price at principal consuming markels in
the United States .

[In cents per pound]

Based on-—
Perfod Yoy )
(}g?l‘u%{ Sales | Import "
Pon price " price
DL 7.67 8 14 8.08
1930 (6 NONLNS) L. ...t m—eean——- 7.35 7.32 7.20

PALM~-KERNEL OIL

Palm-kerpel oil has been free of duty under the tariff acts of 1922
and 1930, except under the latter act the edible grade (not dena-
tured) was assessed 1 cent a pound. o

The oil palm tree furnishes the raw material for both palm-kernel
oil and palm oil, the kernel producing the one and the outside or
fleshy part of the nut the other. Palm-kernel oil has much the
same characteristics and uses as coconut oil. In the United States
the soap industry consumed in 1930 about 30,000,000 pounds, the
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confectionery and biscuit industries about 10,000,000 pounds, and
the margarine industry smaller quantities. - , ‘

- The average annual world output of palm-kernel oil is approxi-
mately 550,000,000 pounds. Germany and the United Kingdom are
the ﬁncipalwproducers and exporters. They obtain the kernels
chiefly from West Africa, and to a small but increasing extent, from
Sumatra, and export the oil not consumed locally to the United
States and other countries. ) :

The following table shows the estimated production in and the
exports from the United Kingdom and Germany in recent years.

TaBLE 12,—Palm-kernel oil: Estimated production and exports of chief producing
and exporting countries

[In thousands of pounds)

Fstimated produc-
tlon -

Exports
Year
United United
Kingdon | (1ormany} wo o | Germany

223,300 | 236,704 | 62,392 ] 41,174
185,210 | 271,546 | 30,088 072
185, 558 | 205,010 | 42,358 | 24,224
163,228 | 302,080 | 37,488 | o4,
120,077 | 306,322 | 18952 o7, 884

Up to 1931 the production of palm-kernel oil in the United States
was negligible.  With palm kernels on the free list and the edible
rade of oil taxed 1 cent a pound under the act of 1930, the domestic
industry began to increase the output of oil. . |

Imports of palm-kernel oil increased materially in 1925, and reached
their maximum in the following year when nearly 75,000,000 pounds
came in. They originated principally in Germany and the United
Kingdom, the former country ranking first since 1927,

Imports for consumption in the United States, 1926 to 1930, were a8
follows:

TaBLE '13.—Palm-kernel oil: Imports into the United States

Year Quantity Year Quantity

: Pounds Pounds -

1926 . . eaemmae—. free..| 74,970,912 | 1030 (June 18-Dec. 3l§ ......... ..dut..| 9,866,834

lg .............................. do...| 43,127,667 | 1930 (June 18-Dec. 31)........... free..| 12,0062, 201

1 RSN+ [ 1

1929 , 909, Total, 1930. ... ....cevivenann 38, 970, 786
1930 (Jan. 1-June 17) .. ...cco....o do...| 17,051, 50 R

 The weighted average landed price of palm-kernel oil imported at
New York, the principal consuming market, was 7.83 cents a pound
in 1929 and 6.95 cents a pound in the first six months of 1930. The:
landed price at the chief ports of entry, plus transportation charges to
Cincinnati, an important consuming market, was 8.17 cents a pound
in 1929 and 7.13 cents a pound in the first six months of 1930.
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PALM OIL

Under the tarifl acts of 1922 and 1930 palm oil has been free of

duty. .

’I?;m outside fleshy portion of the ripe fruit of the oil palm tree
is the raw material for palm oil. The oil produced in Africa appears
in grades known as hard, medium, and soft, and under various
names, such as Lagos and Niger. That produced in Sumatra is
uniform in quality and is suitable for edible uses.

In the United States palin oil is consumed chiefly in the manu-
facture of soap, about 190,000,000 pounds having been so used in
1930. The tin-plate industry accounted for approximately 15,000,000
pounds in the same year. Very little palm o1l is used for edible pur-
poses in the United States. - ;

Estimated on the basis of exports, the world production of palm oil
was about 595,000,000 pounds in 1930. British Nigeria, the chief
producing country, exported 304,000,000 pounds in 1930, and the
Belgian Congo, French West Africa, and the Netherland East Indies
most of the remainder. The greatest relative increase in output has
occurred in Sumatra, in the Netherland East Indies, where large
plantations have been planted in oil palms,

The United States and the United Kingdom are the principal
importers of {mlm oil, taking over 400,000,000 pounds in 1930.
Imports of palm oil into the United States, which reached a maxi- -
mum of 287,000,000 pounds in 1930, originated chiefly in British West
Africa, the Netherland East Indies, and the Belgian Congo. Im-
ports for consumption from 1926 to 1930 were as follows: :

TaprLe 14.—Palm oil: Imports into the United Stales

Year Quantity Year Quantity
Pounds ‘Pounds
IO . e . 130,746,694 |] 1020 ... ... ........ eemeaan. 261, 816, 442
|1 . 169,010,079 L 1900, . .. 287, 492, 580
1928, ..... e e .16, 227, 565

The weighted average landed price of palm oil imported at New
York, the chief consuming market, was 7.75 cents a pound in 1929
and 6.75 cents a pound in the first six months of 1930. The weighted
average landed price at the chief ports, plus transportation charges to
Chicago, an important consuming market, was 8.08 and 7.20 cents a
pound in 1929 and the first six months of 1930, respectively.

SESAME OIL

Sesame oil, free under the tariff act of 1922, was made dutiable at
3 cents per pound in the act of 1930, but remains free when denatured
80 as to be unfit for edible use. v 4

In the United States sesame oil is used principally as an edible oil
largely in salad dressings and in lard substitutes. For technical
purposes it is used chiefly in the soap industry. . ,

India and China are the chief producers of sesame seed, but India
has a very small surplus for export. In 1930, the output in India was
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1,019,000,000 pounds, of which only 24,000,000 pounds were exported.
Exports from China in the same penod were 256,000,000 pounds.

n the production of sesame oil, India and China predormnate as

- they are the chief producers of the raw material. No other countrz

Froduces in great quantity, and intérnational trade does not bul

ntil 1931 no official statistics were available as to productwn in

the United States, but production may be measured by the quantity.
of seed imported, The oil equivalent of the sesame seed imported
increased to néarly 26,000,000 pounds in 1930. The importation of
seed into the United States is favored by the low rate of exchange for
silver in China and by the duty of 3 cents a pound on the edible grade
of oil imposed by the tariff act of 1930. Production is mainly on the
wel:t coast, where crushing is favored by the shortage of oil and oil
cake

Imports of sesame oil into the United States reached a maximum of
nearly 22,000,000 pounds in 1929, They originated principally in the
Netherlands and the United Kingdom. ~ Since the imposition of duty
under the act of 1930, imports have become practically negligible,
thé seed being 1mported and the oil produced in the United States
Imports from 1926 to 1930, inclusive, were as follows:

TABLE 15.—Sesame otl: I'mports into the United States
!

Y
Year Quantity, Year Quantity
Pourds Pounds

1 7 PN free..| 8 861,947 || 1930 (Jan. 1-June17)..._._....._. free..| 10,669,397
007 e do....| 1,704,129 |i 1930 ?une 18-Dec. 31)..._...._...dut_. 87, 761
1§ 7 T do....|] 6,264,113 | 1930 June 18—Dec. 31).._....... free.. 20, 457
1929, e do....| 21,585 211 — ——
: Total, 1930 ... .. .. ........... 10, 783, 618

Costs of production of sesame oil in the United States for 1929 and
the first six months of 1930 were obtained from four companies.
weighted average cost of production is shown in the following table

TaBLE 16.—Sesame oil: Cost of production in the United Stales, 1929 and first
siz months of 1930

Dollars | Centa per
Cost {tem rton | pound
~ O seed | ‘ol o) -
Cost of sesame soed............cooo.o..... e ereamaneanameenessesesenneenen—.ennnan 8.3 1%
Total factory, general, SAMIDIStration XPemse. .. .. ... oooon o oo eeooen o oo oo o 9.43 .83
Imputed interest on plant sssets and lnvle):toﬂn .................... estearenmannaan 24 B
Total seed and conversion c0st. .. ... . . oo oeeiieiairiareeienian— 98 27 [ § 2
Bosame seod crushed. ... cccecaecnaraccemr———- short tons.. by ]
Besame of) Produeed . ... oo aiiaiciiariaaaaneeseoasaeranoaan pounds.. s.m%m

The weighted average net, ules value of sesame oil at the plant for
three of the companies (one did not sell it oil on the market) was
7.88 cents a und for the same period.

Los p-l produ?;ﬁ center and the leudmg
market for domuuc mmo sesame oil comes chiefly
through the port of New York and is eomumod principally in thnt
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. The weighted average price of crude sesame oil landed at New York
in 1929 and the first six months of 1930 was 7.95 cents a pound, and
of refined oil 10.28 cents a pound. :

PERILLA OIL

Perilla oil has been free of duty under the tariff acts of 1922 and
1930. : , :

Because of its pronounced drying properties, perilla oil is consumed
in the United States almost entirely in the manufacture of paints,
varnishes, linoleum, printing inks, and in foundry core oils. Its
most important use is in enamel paints and varnishes for application
to articles which frequently come in contact with water. A

Neither perilla seed nor peérilla oil is important in international
trade. China is the principal producer and exporter of the seed;
Japan is the principal importer of the seed and exporter of the oil.
Factors militating against the exportation of seed to the United
States and to Europe are the limited and uncertain supply of perilla
seed and the unfitness of the by-product, oil cake, for cattle feed. In
Japan, however, the cake finds ready use as a fertilizer for mulberry
trees.

Imports of perilla oil into the United States in the last 10 years
(1921-1930) have fluctuated from less than 1,000,000 pounds to
?}(;?rly 9,000,000 pounds. They originate chiefly in Japan and

ina. .

Imports from 1926 to 1930 were as follows:

TABLE 17.—Perilla oil: Imports into the Uniled States

Year Quantity Year Quantity
Poundi Pounds
|2 S P 7,400,669 || 1920 ... e, 5, 574,319
17 2 5,368,160 || 1930...._.. e emeetacaemenene———— 8, 837, 93t
5 T 2, 010, 957

Perilla oil is imported principally through the port of San Francisco
and is consumed largely in the Middle West. The weighted average
landed price of the oil imported into the United States, plus transpor-
tation charges to the Middle West, was 12.97 cents a pound in 1929
and 11 cents a pound in the first 6 months of 1930. .

RAPESEED OIL

Rapeseed oil has been dutiable at 6 cents per gallon under the tariff
acts of 1922 and 1930. Under the latter act, however, it is free of
duty when denatured so as to be unfit for edible use. _

In the United States rapeseed oil is used principally in the manufac-
ture of lubricants (especiaﬁ,y for marine engine oils), rubber substitutes,
and textile soaps. It is estimated that lubricants and rubber sub-
stitutes account for about 80 per cent and 15 per cent, respectively,
of the total consumption.

India and China are the chief producers and exporters of rapeseed
India usually ranking first as an exporter. Exports from India and
China in 1930 amounted to 99,000,000 pounds and 109,000,000
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pm:inds, respectively. Japan is generally the chief importer of rape-
seed. : o

Rapeseed oil is exported chiefly from Japan and the United King-
dom, shipments in 1930 from the former country amounting to 32,-
000,000 pounds and from the latter 8,000,000 pounds. The United
Sta(};es'land the United Kingdom are the principal importers of rape-
seed oil. ' :

No production of rapeseed oil has been reported in the United States
since 1926, and prior to that year the outrﬁut-waé of minor importance.
Imports into the United States during the last 107years (1921-1930)
have ranged from a minimum of 7,000,000 pounds in 1921 to a maxi-
mum of 21,000,000 pounds in 1926. They originated chiefly in the
United Kingdom and Japan. The following table shows imports for
consumption in the United States from 1926 to 1930, inclusive.

TaABLE 18.—Rapeseed oil: Imports into the United Statca

Year Quantity Year Quantity
Pounds Pounds
13 7. « N dutiable..|—20, 767, 778 || 1930 ?’ une 18-Dec. 3!; ...... dutfable_.| 2 474,670
.7 ¢ SN do....| 19,233,032 || 1930 (June 18-Deoc. 81)........... free..| 6,304,013
1928, . e do....| 16,875,676 -
1929, . i iiiieiceanaccan- do....| 18, 801,406 Total, 1930 . ... . erreaannes 14,059, 343 -
1930 (Jan, 1-June 17)............ do....| 17,190,160

Rapeseed oil is imported chiefly through the port of New York and
is consumed principally in that area. The weighted average landed
price of the imported oil at that port was 9.64 cents a pound in 1929,
and 8.74 cents a pound in the first 6 months of 1930.

WHALE OIL

Whale oil has been dutiable at 6 cents per gallon in the last two
tariff acts. o .

Whale oil is obtained by rendering the blubber, flesh, and bones of
all species of whale, except the sperm. Practically the entire quantity
consumed in the United States is in the soap industry, which used
about 60,000,000 pounds in 1930. Small quantities of low-grade
whale oil are used in the production of fruit-tree and fly sprays, in
treating leather, and as an illuminant. , -

World production of whale oil has increased rapidly in the last few
years and in 1930 exceeded 1,000,000,000 pounds. The increase is due
primarily to the use of modern ‘meého’_ds of catching and rendering
whales and to the exploitation of ‘Antarctic waters.. The output,
chiefly in this region, is principally by Norwegian and British vessels.
Production during the 1931-32 season; however, is being restricted.

Doméstic production of whale oil averages abhout 10,000,000
pounds annually; recent output is by two co‘;{mnies ‘on the west
coast, operating in Alaskan, west coast, and Mexican waters. -

 Imports into the United States avét‘aﬁe;aboutﬂ 50,000,000 pounds

annually, Norwegian and British ships being the principal sources.
The following table shows production and imports for consumption
in the United States for 1926 to 1930, inclusive. ‘ ‘
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TasLe 19.—Whale oil: Production and imports into the United States

Year Production Imports Year Production| Imports '
Pounds Pounds . Pounds Pounds
1026, e ciaecaaans 0,404,602 | 30,249,160 |) 1929 ... ... ....... 11,084,302 | 56, 552, 468
) §: .1 (I, 11,406,750 | 63,130,952 || 1930 .. coooiciniann. 9,939,218 | 52, 702, 455
1928 en e 10,233, 735 | 4B, 428, 495 . k

~ Costs of production were obtained by the commission from two
domestic producers of whale oil for 1927, 1928, and 1929. The figures
can not be published, however, without disclosing costs.of individual
companies. The costs, including imputed interest, exceeded the net
sales value at the companies’ plants,
Whale oil is imported chiefly through the port of New York, largely
for consumption in the Middle West and in the New York area.
The landed price was obtdined from the principal importer, but can
not be published without disclosing the figures of an individual com-
any. The foreign invoice price of whale oil imported into the United
tates averaged 6.24 cents a pound in 1929 and 5.77 cents a pound in
the first six months of 1930. Transportation charges from foreign
ports to the Middle West add approximately three-fourths of 1 cent
to 1 cent per pound to these prices.

Section 4.—Statistical and Technical Information on Interchangeability
(Summary of Part IV)

GENERAL INFORMATION

Senate Resolution No. 323 calls for a statement of the kinds and
amounts of domestic oils made from domestic materials replaced in
domestic industry by the oils, imported or made from the imported ma-
terials named in the resolution. Compliance with this requestinvolves
a study of the principal oil-consuming industries with a view to deter-
mining (1) the oils used, (2) the changes which have occurred in this
respect in recent years, (3) the degree of interchangeability technically
between the various oils used, and (4) the possibilities, technically, of
using oils hitherto not used or of expanding-the consumption of oils
now used to a minor degree. It also involves a study of the economic
factors affecting the interchangeability of the various oils. These.
factors are treated in the next section. ‘ _

The following table indicates roughly the relative importance in
domestic consumption of various oils, including those specifically
named in the resolution, and their distribution among the principal
oil~-consuming industries, that is, the lard compound, margarine, mis-
cellaneous food, soap, and paint and varnish industries. It also shows
the remaining quantity, if any, of each oil, including the consump-
tion in minor reporting manufacturing industries and the direct
consumption in households and by consumers, industrial or other,
making no reports to the census. The table indicates that the prin-
cipal olls used in the several industries are as follows: In lard com-
peunds, cottonseed oil; in margarines, coconut oil and oleo oil; in
soaps, coconut oil, inedible tallow, animal greases, palm oil, and
hydrogenated whale oil and fish oils; in paints and varnishes, linseed oil. .
'Igl,w principal industries included in the miscellaneous food group are
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those engaged in the production of salad oils and salad dressings, using
chiefly cottonseed, corn, and sesame oils, in the order named, and in
the production of certain confectionery and bakery articles mainly
with coconut and palm-kernel oils. v

TABLE 20.-~Apparent consumption of oils, by principal indusiries, 1929 -

[In thousands of pounds] . —

Reported consumption in principal industries

’I‘otalt 'Ld miseel}a-"‘
. apparent| Lar N neous in-
on c«?nsump—- com- | Marga- [ Other | o\ afdal\?:r- dustries, -
. sul u ustry | dustries 0]
fndustry dustry etc,

Primarily domestic materials: (B
e e 1 ' b 155, 164
Lard (éxcept neutra)
Lard gneutml) ............
“0Oleo oil and animal fats !
Tallow, inedible............
Greases. .. ... ...ccooenne.
Cottonseed ofl......
~ Cottonseed-oll foots.
Qornofl..........

LX) | S SO
Coconutofl................. .
Palm-kernel ofl............. 84,327 . ---

Palmofle eeersecnerncenn- 230, 980 , 192,331 38, 100
Oliveoil, inedible, and foots.' 54,808 1. ... ... .| ... ..]occo...i] 883,60 .......... L,1®
Perillaofl...veenoemeeenooo.. [ 4T N SRR IRV B 8, 508 08
Sorbean ofl._..... ewamean-n 419,350 82 3 N PO, 6, 400 5, 815 7,081
Olive ?)'lll' edible............. 401,836 {.-.....oonfineiaiacs 91,838 | .l feeeiiac e

Tung ‘ )
Rapesesd oll ... ... ... 16,848 |oooo ot e 16,848
Both domestic and imported :

70, 664 ‘
Linseed ofl..oocoeeeinaae TBT,080 |-l 1,910 | 4 340,166 | ¢ 445, 508

1 Total apparent consumption represents in most cases the réported production plus lxgsom (for con-
sumption), less ex?orts, plus or minus the differences in stocks on hand at nning and end of year,
Where the figure thus computed was less than the consumption reported by the above industries, the
total repo by these fndustries has been substituted as the ‘‘apparont consumption.” The basic data
come from the Bureau of the Census and estimates by the trade.

* Includes some imported ofl. : i .

§ Includes some domestic oil, but does not account for difference in stocks at beginning and end of year,

: Ineluding domestic oil,

actory consumption only, . )
¢ The bulk of thia%?gbablyyusod by palaters for mixing and not included in factory consumption,
THE BOAP INDUSTRY -

Oils used, 1912 to 1830. ‘ o .
The best available statistics, which are largely estimates, indicate
that the consumption of oils in soaps more than doubled from 1912
to 1929 and underwent only a minor decline in 1930. The increase
up to 1929 was accompanied by a greater reliance upon imported oils’
or oils produced from imported materials. The consumption of oils"
made from domestic materials increased in absolute quantity but de-
clined from 81 per cent of the total in 1912 to 53 per cent in 1929,
and 57 per cent in 1930. This is indicated by the following table.
110849—8. Doc, 72, 72-1—~—4 “ ' . : .
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TasLe 21.—Consumption of oils in soap manufacture, according to source

In percentages of
total  consumnp-
iHon n soap mak-
l)ulmersti(a nn;_;lort?d or ne

. . m made from | made from |-

Calendar year Total domestlc ma-| imported ma- l)bm stiel 1 ted

terials terials estict lmporte

made | orinade

fiom from fin-
domestic]| ported
materials| materials

Pounds Pounds Pounds
1912 .. 741, 000,000 | 601, 000,000 | 140, 000, 000 81 19
WY i .. 818, 000, 000 | 658, 000, 000 | 160, 000, 000 80 20
} 1] I 1, 202,000,000 | 767, 000, 000 | 435, 000, 000 64 36
W9 el 008, 000, 000 |  A%7, 000,000 | 321, 000, 000 65 35
£ 990, 000, 000 { 717,000,000 | 273, 000, 000 72 28
1993 ] L196,000,000 1 714,000,000 1 482, 000, 000 0 40
2. ... e iemeaeaeeaos 1, 415,000,000 [ 837, 000,000 [ 578, 000, 000 59 41
4 1, 626, 000, 000 { 084, 000, 000 | 645, 000, 000 60 40
190, .. ... e e 1, 602,000,000 | 003, 000, 000 { 749, 000, 000 53 47
1930, . el 1, 569, 000, 000 | 881, 000,000 { 678, 000, 000 57 43

The increase in the total quantity of oils used in soap manufacture
and the increase in the use 0(} foreign oils were attended by changes in
the importance of the different soap oils. These oils may be classified
into three general groups, as follows:

(1) Hard oils which yield quick-lathering soap.—Hard oils are those
which are solid at ordinary room temperature. Of the commercially
available oils of this type, only two, coconut and palm-kernel, make
a quick-lathering soap. These two oils are speciallly valuable in soap
manufacture because, unlike other available oils, they impart to soap
hardness as well as easy solubility and the capacity of lathering
quickly and profusely. In addition, they yield a white soap of pleas-
ing odor and of high cleansing power. The lather of soaps made
solely of coconut or palm-kernel oils, however, although quick and
abundant, is foamy and dries quickly and sometimes has an irritating
effect on sensitive skins. Both these defects may be overcome by
blending with one of the hard oils which make a slow-lathering soap,
or with certain soft oils, such as cottonseed oil.

(2) Hard oils which yield slow-lathering soap.—This classification
includes tallow, animal greases, palm oil, and hardened (hydro-
genated) soft oils, particuarly hardened whale oil and fish oils. These
oils, which are the base of most soaps produced in the United States,
when used alone make a hard, firm soap with slow solubility except in
very hot water, and with a very slow but thick and lasting lather
composed of small bubbles. They are interchangeable only to a
limited extent with the hard oils which yield a quick-lathering soap.
The two types supplement each other with respect to solubility and
lather, and together make a better soap for most purposes than does
either of them separately. Any large substitution of one for the
other would change materially the character of the resulting soap.

(3) Soft vegetable oils.—-Although showing considerable diversity in
soap-making qualities, the soft vegetable oils (liquid at ordinary
temperature), make a soap of softer texture than the hard oils of either
type. As a rule, they make a readily soluble soap, which yields a
quicker lather than soaps made of tallow or grease, and a thicker, more
greasy, and more durable lather than those made of coconut or palm-
kernel oils. To some extent, these soft oils are interchangeable with
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hard oils of both types, but mainly with tallow or grease for blending
with coconut oil in the production of laundry soaps. Any large
substitution of soft oils for coconut oil would substantially change the
character of the finished product. , , '

The following is a list of the oils of the three classes described above,
which have been used to a greater or lesser degree in soap making in
the last two decades or which might be used should conditions change
materially. Of these, the oils noted as principally imported, or made
from imported materials but not specifically named in Senate Resolu-
tion No. 323, do not require further consideration. The oils in each
group are listed in the approximate order of the quantity consumed in
soap making in the United States in recent years,

Hard oils which yield quick-lather- | Hard olls which yield a slow-
ing soap a Tathering soap 8oft vegetable oils
Coconut ofl, Inedible tallow. Cottonseed-oil foots,
Palm-kernel oil. (ireases. Cottonseed oil.
Palm oll, Corn oll,
Whale oil, hydrogenated. Soybean oll.
Fish oil, hydrogenated. Peanut oil,
Vegetable tallow.! Olive-oil foots.t
. Inedible olive oll,!
Sesane oil.
Sunflower oll.}
Linseed oil.
Castor oll.!

! Mainly imported but not named in Senate Resolution 328,

Tables 22 and 23 below show the quantities and proportions of
specific oils used in soap making in 1912, 1922, and 1929, grouped
as in the foregoing classification.

TasLe 22.—Consumplion of spectfic oils in soap making

{In millions of pounds)
1912 1922 ) 1929
oil ;
lmport-| Domes- Import-| Domes- Import-| Domes-|
ed d tic | Total ["oq% to | Total |78 tlo | Total
Hatd ofls which yield quick-
lathering soaps: -
Cocontat. .. ococenevan. b4 2N PR 79 344 |. U4
Palm-kernel ............. 2. a1 73 T3
Total ... . ....... 100 ... 100 417 417
Hard oils which yleld slow- ‘
lathering soa!)s:
Inedible tallow........_. 1 238 239 2 428 430 10 425 435
Animal greases and mis- )
cellaneous animal ofls. . 15 106 121 20 171 191 18 266 281
Whale oil, hydrogenated. 10 1 n 47 14 6L 60 11 n
Fish oil, hydrogenated.. |........J........]-....... 2 23 30 25 38 63
Palmoil........._._.... Tloaeaaee 7 30 ... 30 192 ........ 192
Vegetable tallow..._....|........].... SRNUR PR PSRN ARSI HPRINON 10)........ 10 -
Total... e, 33 M5 378 | .. 101 641 742 312 740 1,063
Soft ofls: o ) SEN ;
Cottonseed ofl_.._....._. g : 204 ... 12 12
Cottonseed-oil foots.. .. .. 62 |........ 109 100
Cornolli...coooao. .. . 5
Peanut ofl.... 2
Miseellaneous 38
‘Soyhean oil... . 6
Olive-oll foots. - .. : 43 43
Inedible olive oil. .. ..... feeaiiaa 10 10
Total......... RN 7| 256 ] 138 50| 163 2
Grand total......... o 140 601 | 741 363 1, 119 788 908 | . 1,001

.1 Under “imported”” are included ofls made in the United States from jmported matecials.



34 PRODUCTION AND TRANSPORTATION COSTS OF CERTAIN OILS

TABLE 23.—Consumption of specific oils in percentages of lotal consumplion in.
E soap making .

[In millions of pounds}
! - 1912 : 1922 1929
oll [ t-1 D 1 t-| D I rt-| D
mport-| Domes:| .., .+ |Import- Doines- mport-| Domes-
ed tic Total ed tic Total ed tic Total
Hard oils which yield quick-
latherlng soaps: .

Coconut......c...... ceeey 1006 L .. 10.6 21,2 )........ 21,2 20.3 |-eaneenn 20, 3.
Palin-kernel ....._._..... 2.8 |........ 2.8 D U PO, W1 [ % 1) PO 4. 3

Total.. ool 13.4 |........ 13.4 213 |oeeaaiol 21.3 24,6 ....... M6

* Haord ofls which yield slow- _
Jathering soaps:

Inedible tallow..._...... . 32,1 32,2 .2 38.3 38.6 .6 26.1 26.7
Animal greases and mis- i

cellaneons animal oils. . 2.0 14.5 18. & 1.8 15.3 17.1 .9 16.7 » 16
W hale ofl, hydrogenated. 1.3 .1 1.4 4,2 1.2 5. 4 3.8 ] 4.1
Fish oll, hydrogenated. .| ... |. ... ]........ .1 2.5 2.6 1.6 2,3 3.
Palmoll ... ... ..., LO ..., 1.0 V' A A PO 2.7 1L41........ 11
Vegetable tallow . ... . b e ee e iaeeemmaa e e N T8 PO . 6

Totnl..o.oococooo. 4.4 46.7| o6l1 9.0 57.3| 66.3| 18.5| 43.7 62 2

Soft oils: )

Cottonseed ofl..........{........ 17.8 17.8 1 ....... 1.8 L8 f.oaaaes 7 7
Cottonseed-ofl foots_..._.{........ 12,0 120 | .. ... 8.5 5.5 | camaaan 6.4 6.
Corn, peanut, and mis-

cellaneous olls. .. ... |........ 4.7 4.7 2.9 2.8 | ... 2,5 2,
Soybeanoll ... ._..... -. 20 .2 B IO .2 A .
Olive-oil foots. . .__._.... R PO W7 Lot ... L9 26| ._......_ 2,
Inedible olive ofl .. .. ... S N PO .1 RS IR DO .1 B .

Total.. .o ...l 1.0 34.5 35.6 2.2 10.2 12.4 3.6 9.6 13. 2

Grand-total .. .. _.._.__ 18.8 81.2 | 100.0 32.5 67.61 100.0 46.7 53.3 100. O

Trends in types of soap. :

The outstanding changes since 1912, as indicated by the foregoing
table, are the larger use of coconut and palm-kernel oils and of the
slow-lathering hard oils and the smaller use of the soft vegetable oils.
These changes were connected, partly as cause and partfy as effect,
with a strong trend toward white soaps of hard texture yielding a
quick but lasting lather. As a rule, such soaps are made with a sub-
stantial admixture of-coconut oil. The-general trend toward them
brought with it the following more specific tendencies:

(1) Toward the manufacture of yellow laundry soaps with rosin and
tallow 1nstead of with rosin and cottonseed or other soft vegetable oils.—
Although used to a considerable extent before the war, cottonseed oil
is now rarely used, except foots and off-grade and damaged lots, as
an ingredient of yellow laundry soaps; in its place tallow, greases,
and palm oil are now used. In the shift the proportion of rosin in
vellow laundry soaps, which usually runs from 15 to 20 per cent,
may have increased, as it is possible to use more of it with tallow
and greases than with cottonseed oil. ' ,

32) Toward a larger production of white and a smaller production of
yellow laundry soaps—This tendency has been strong and has
involved the substitution of coconut oil for rosin but also for part of
the nonrosin—ingredients of yellow soaps, whether cottonseed oil or
tallow and grease. White laundry soaps are made of coconut (or

alm-kernel) oil blended, as a rule, with about an equal amount of
inedible tallow, white grease, or whale oil, but sometimes with a
soft oil, usually cottonseed oil. The use of coconut oil permits of a
large admixture of a solution of sodium silicate, which often forms
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20 to 40 per cent of the weight of this type of laundry soap, whereas
it usually forms a smaller proportion of yellow laundry soaps, as it
can be used only sparingly with rosin. , .

3) Toward flakes, chips, granules, beads, and powdered soap instead
of bar soaps.—Such products designed for household use in constit-
uents resemble white laundry bar soaps, except that they usually

. contain less water, less sodium silicate, and less coconut oil but more
tallow or similar materials. Those designed for use by power laun-
.dries which wash clothes in extremely hot water are often made
‘entirely of tallow or palm oil. In very hot water tallow and palm-oil
soaps not only readily yield a thick abundant lather but one that
stands up better than the lather of soaps made from other materials.

Technical position of specific oils in soap making,

The general soap-making properties of the three general classes of
soap oils have been described, but individual oils in each group may
differ materially in their technical availability for different types of
804ps, ,, ,

Hard oils which yield quick-lathering soap.—Coconut oil (or palm-
kernel oil )is important in the production of most types of the hard,
-quick-lathering soaps now used in the United States. But by vary-
ing the other ingredients approximately the same results may be
-obtained with somewhat more or less coconut oil. If for any reason
it should come to occupy a less advantageous price position, there
is little doubt that domestic manufacturers would economize in its
use. Whether they would be able to reduce the use of coconut oil
to anything like the position it held in the period before the World
War, without at the same time changing substantially the character
of the soap produced, is more doubtful.

Hard oils which yield slow-lathering soap.—Of the oils of this class,
inedible tallow may be regarded as the standard. It is suited to a
much wider range of uses than the others, and in many uses is pre-
ferred. The animal greases are largely regarded as a cheap sub-
-stitute for tallow. They, however, yield soap somewhat softer and
more soluble than tallow and for that reason sometimes are preferred.
Only white grease is used to a large extent-in white soaps, although
.colored greases are sometimes bleached and used. v

Compared with tallow, palm oil makes a slightly harder, more
-soluble soap, which yields & less dense lather.  But in making colored
soaps, except those with a characteristic palm-oil color, these two oils
are freely interchangeable. - Palm oil is not much used in white soaps,
as its color can be completely removed only by expensive treatment.
Its use in colored soaps increased grectly from 1927 to 1929, whether
in replacement of or supplementary to domestic tallow will be a
-subject of consideration in the next section. ,

Also supplementary to or in replacement of tallow has been the
‘increased use of hydrogenated whale oil and fish oils, which are nor-
mally regarded as inferior substitutes in that they make a soap which is
‘harder and lathers less easily and less abundantly than a tallow soap.
"Their use is confined large 3' to white laundry soaps, dual-purpose
'(i. e., laundry and household) sodaps, and cheap toilet soaps. -

Theoretically it would also be possible to use hydrogenated soft
vegetable oils 1n soaps, as they have characteristics similar to hydro-
-genated whale oil and fish oils, but so far they have not been suffi-
-ciently low priced to be used in this way. _ '
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Soft vegetable oils.—In pre-war years, cottonseed oil, unbleached,
was much used in making yellow laundry soaps, and to some extent
the bleached oil was used in making white laundry soaps. In recent
years it has practically disappeared from the soap kettle. It gives
a soap of quick, abundant, thick, and fairly lasting lather, with a
tendency to rancidity. The tendency to rancidity prevents its use
to any appreciable extent in toilet soaps but is no obstacle to its use
in laundry soaps, particularly in white laundry soaps, in which the
large admixture of sodiumi silicate acts as a preservative. In fact,
coconut oil and cottonseed oil in combination make a good white
laundry soap. The cottonseed oil substitutes not only for tallow or
palm oil but also to a small extent for coconut oil, as a smaller amount
of coconut oil is required in combination with cottonseed oil than
with tallow.

Corn oil and sesame oil have soap-making properties similar to those
of cottonseed oil. 'The same is probably true of sunflower oil.
Peanut oil is probably somewhat better than cottonseed oil for cer-
tain soaps. 1t is used to some extent in Kurope in making Marseille
soap.

Soybean oil is not as well liked for soap purposes as cottonseed
oil, owing to its greater tendency to ranci(Fit , and its persistent
odor. It is an acceptable material, however, for the prO(iIuction of
laundry soaps, where it may form a substantial but limited propor-
tion of the oil content. »

Linsced oil, which is a drying oil, has an even greater tendency to
oxidation and rancidity than soybean oil. Unless hydrogenated it
“ﬁ'rohnbly would not be used to any considerable extent in ordinary

ard soaps. ’ '

THE MARGARINE INDUSTRY

The trend of production, 1914 to 1930.

The production of margarine has more than doubled since 1914
and at the same time its character has changed considerably. This
is indicated by the table below showing for specified years the pro-
duction of margarine classified as vegetable-oil margarine an(l) as
animal-oil margarine made chiefly of animal oils. In consistency and
taste, the vegetable-oil type resembles buiter less than the animal-oil.
As between the two types, consumers’ preferences differ; some prefer
the characteristic properties of the vegetable-oil type.

TABLE 24.-—Production of margarine in the United States, by classes
: {Quanity In millions of pounds)

Vegetable-ofl . Animal-ofl
margarine margarine
Calendar year a ul;a(;xttailtv
¥,
Quantity f;tferwcml Quantity ﬁiﬁfﬁ‘

L7 3 PO PR SOOI S
203 2 1.0 201 99,0
356 89 25.0 207 76.0
371 143 38.4 228 61.6
370 106 52.8 174 47.2
212 102 47.8 110 52,2
185 76 40.8 109 5.2
220 101 4.2 128 55.8
239 121 50. 8 118 49.2
308 196 a3.7 112 36.3
342 222 64.8 120 362
312 216 69.3 96 30.7
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The vegetable-oil margarines, which include nut margarines, are .
made entirely of vegetable oils, usually of 90 to 96 per cent of coconut
oil and 4 to 10 per cent peanut, cottonseed, or other soft vegetable
oil. In recent -years the animal-oil margarines for household use
have been composed, as a rule, of from 40 to 70 per cent oleo oil,
from 20 to 40 per cent of neutral lard, and from 10 to 30 per cent of
a soft vegetable oil, most frequently cottonseed oil. Animal-oil
margarine is also produced for the baking trade for use in puffed
pastries and other specialties. It is composed of 25 to 65 per cent oleo
stearin, with the remainder cottonseed oil.

Change in the oils used.

That the trend from animal-oil to vegetable-oil margarines was
mainly a shift from oleo oil and neutral lard to coconut oil 1s indicated
by the table below.

TABLE 25.—O1ls, excebl milk and bulter, consumed in the prbduclion of margarine

[Fiscal years ending June 30) ‘

. In percentages of total
In thousands of pounds consumption of olls

Ofl or fat — - — —
1914 1929 1931 1914 1929 _ 1931

Vegetable andanimal oils, except milk and butter.| 115,862 | 236,105 | 233,352 | 100.0 100.0 100.0

Vegetableolls, total ... ... . ... ... 20,697 | 207,577 | 188,623 25.8 726 80.8
Cocontat ofl. . ... ... . L. 322 1 171,411 | 185,954 e 59.9 66. 8
Cottonseed oil .. ... .. ... ... 23, 206 173 22, 037 20.0 9.8 0.4
Peanutofl.. ... . ... ... 4,214 6, 617 5, 201 3.6 2.3 23
Palm-kernel ofl..... ... .. . ... ...

Palmoll. . ... :
Cornoil....... . 1, 955 1,37 5, 340 L7 b 23
Sesame ofl i

Allother . . _ . . ... :

Animal oils, except milk and butter, total 78, 528 44,729 l 44| 218 19.2
Oleool). .. e 47,185 28, 040 49.7 16.5 120
Oleostearin. ... . .. . uouimi o, - 698 |~ 5,834 ' b, 484 1.5 2.0 24
Oleo stock.. .. 1,204 1,026 ....... & .4
Neutral lard. . ... ..o ..ol 23, 287 24, 189 10,180 | - 20.1 8.5 4.4
Miscellaneous. ... ... .o...... 3, 631 2 .......... 5 BN IR M

Technical position of specified oils in margarine manufacture.

Coconut oil (or palm-kernel oil) forms the hard-oil base of vegetable-
oil margarines, being specially adapted to the purpose because of its
high melting point, about 77° F. It is smooth and firm in texture,
light in color, and easily rendered almost neutral in odor and taste;
it has a sharp melting point and melts quickly in the mouth without
leaving: a greasy feeling. ' I

Coconut oil, as a ru%e, requires some hydrogenation, but palm oil,
which has a higher melting point, can be useg in margarine without
any hydrogenation. Palm oil is also more plastic and has a higher
- vitamin content, but it does not have as narrow a melting range and

is refined with diﬁicult}w{. As long as palm oil was imported entirely-
from Africa and was high in free fatty acids and objectionable in
odor and taste, it was not used for food purposes. ‘But with the
advent in the last few years of higher quality palm cil from Sumatra
and the development of improved methods of refining, palm oil
became available for making a natural yellow margarine. When
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such margarine was subjected to the excise tax of 10 cents per pound,
this practice ceased, little, if any,

garine.

Bleached palm oil is available but at

above those for the unbleached.

alm oil being used in white mar-

prices substantially

The hard-oil base for animal-oil margarines is usually oleo oil and
neutral lard, although other edible animal oils are sometimes used.
Neither oleo oil nor neutral lard requires hydrogenation, their melting
points being so high as to require the admixture of a larger proportion
of soft vegetable oils than are used with coconut oil.

In the United States hydrogenated whale oil and fish oils have not
been used in place of oleo oil and neutral lard as the hard-oil base for
animal-oil margarines, but they have been so used in Europe on
a large scale. Margarine produced from them is said to be of excel-
lent quality. A » '.

The soft-oil admixture in both animal and vegetable oil margarine
is usually either cottonseed or peanut oil. Many producers prefer
peanut oil; moreover, according to a ruling of the Department of
Agriculture, those producing goods labeled ‘“‘nut margarine’’ must
use peanut or some other nut oi1l. For these reasons a price premium
is paid for peanut oil, but because of this premium more cottonseed
than peanut oil is used.

If conditions of price and supply were favorable, corn and sesame
oils would be used to a larger extent than they have been in margarine
manufacture, in Elace of cottonseed oil. Soybean oil is less suited to
margarine than these oils because of its taste, odor, and color, which
require much processing to remove completely and permanently.
This oil, however, was successfully used in 1930 and 1931 in making
a naturally yellow animal-oil margarine, but so far it seems not to
have been used in vegetable-oil margarine, as it is said not to blend
well with coconut oil. Moreover, except to a very minor extent, it
has been used but slightly in making white margarine, to which pro-
ducers are practically confined since the passage of the law taxing
naturally yellow margarine 10 cents per pound.

Interchangeability of margarine and butter. .

- Margarine and butter differ little in fat content and digestibility,
but butter usually has a higher vitamin content. Most consumers
prefer good creamery butter and buy margarine, if at all, because of
price. In this both taste and custom are factors.

THE LARD COMPOUND INDUSTRY

- Lard compounds, sometimes called substitutes, are usually vege-
table oils, or combinations of vegetable and animal oils, specially
prepared for shortening and general cooking purposes. The pro-
duction and consumption of lard compounds in the United States
have been as follows. »

TaBLB 26.—Production and consumption of lard compéunda in the United Slalcs
. - |In thousands of pounds) )

Calendar vear— Production| Consumption (alendar year-— Production | Consutiptioh
W12 el 876,927 |............... 1928 o eeaia.. 1,182, 620 1,135,215
1914, o 1,186,622 1. .. ........... 1! 7.1 1,178, 995 1,166, 413
019, 1,350,000 |............... 1920 . . L 220,102 1, 214, 988
57 | N SUL,008 | ..., 1930. . oo, 1,210,288 |.oooeaaaan
1923 . ... 7580, 522 747,609 )
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. More than half of the lard compounds produced in the United
States are made solely of vegetable oils, but there is a substantial
production of mixed animal and vegetable compounds. As a rule,
cottonseed oil is the predominant constituent of both types. The
table below indicates that it has in recent years formed about seven-
eighths of all the oils used in lard compounds of all types and that the
next largest constituent is oleo stearin. -

TaBLE 27.-—0tls used in the maﬁuJ’acture of lard compounds

1912 1914 1918 1022 ‘1923 . 1929

" In thousands of pounds

Total olls used._...--...... ieeeeeaaan 044,659 |1, 143,190 |1, 222,411 | 773,843 | 767,858 | 1,220,101
Vegetable ofls, total................... 874,981 |1,063,020 1,154,602 | 704,064 | 681,454 [ 1,104,810
Cottonseed ofl. ....oomeeeneeneaenn 866,696 11,053, 142 11,015,051 | 655,675 |- 640,630 | 1,083,203

Other. ... o..o.....o...... 8,285 [ 9,887 | 139,551 | 49,280 | 40,824 | 21,608
Animal oils, total.......oooeeinoiiioe. 69,678 | 80,161 | 67,800 | 68,870 [ 76,404, 115,391
Oleo stearin. ......c...ceonninnee. 57,644 | 64,920 | 54,508 | 43,016 | 43,075 | 44,188

Other. ... ..., 12,034 { 15,235 | 13,211 | 24,963 | 33,320 | 71,183

In percentages of total ofls used

Vegetable olls, total . .....oeonenooue. 2.6 930 4| o0 80.9
Cottonseed ofl.......oevenne... B T 92.2 83.0 8.6 847 88.8
Other. ... ..ol Il "9 .8 1.4 4.4 2| L7

Animal ofls used, total................ 7.4 7.0 5.6 90| 101 9.5
Oleo stearin. . o.oeocooecmocacnccas 6.1 66 4.5 57| 87 3.6
Other...eeeeieeeeeeees 1.3 1.4 1.1 3.3 4.4 8.9

Other than cottonseed oil, the vegetable oils separately reported
are coconut, peanut, soybean, corn, and palm oils. In addition, some
sesame and sunflower oils are known to have been used.. Other than
oleo stearin, the animal oils separately recorded are edible tallow,
pork fat and lard, oleo oil, and fish oils. -

Technical position of specific oils in lard compounds. o

Cotionseed oil.——As noted, cottonseed oil forms about seven-eighths
of the entire consumption of oils in lard compounds; many compounds -
are made solely of that oil. This predominance was gained because,
in seeking to perfect a cooking fat of high grade, anglow_er in price
than lard, manufacturers found at hand an ample and cheap supply
of cottonseed oil, which was being consumed mainly in the soap kettle.
For a time this supply was easily expanded by an increased utilization
of ,hccl)lttoxlllseed' flor.-oily ‘roduizltion.‘ “Moreover, ycottonﬂc;zg 'olill proved
technically well suited to their purpose, possessing high shortening
value and being easily refined and hydrogenated. . SRR

Oleo stearin, edible tallow, and other animal oils.—Which is superior,
straight vegetable oil or mixed animal and vegetable-oil compounds, -
is a matter of opinion. Originally lard compounds were of the mix
type. The subsequent predominance of the vegetable-oil variety has
been partly a matter of price. Whether other factors operated is a
disputed question. :
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Vegetable oils other than cottonseed.—Peanut oil, although considered
equal or superior to cottonseed oil for lard compounds, has been
used only to a minor extent because of its higher price. Sesame oil,
which in 1930 and 1931 was used to a considerable extent by Pacific
coast producers, seems to he the equal of cottonseed oil for lard
compounds, although opinions differ. Corn oil is also probably about
as well suited technically for use in lard compounds as is cottonseed
oil. Sunflower oil was used in lard compounds in 1930 and 1931,
apparently with some success.

'hen prices have been favorable, soybean oil has been used, but
only to a limited extent because of the difficulty of refining it to the
point where it will be permanently white and permanently neutral
in taste and odor. If its price were sufficiently low to make its use
economical, means might be devised of overcoming the refining diffi-
culties and of overcoming the tendency of compounds made from it
to spoil quickly. , ,

In the last few years refined and bleached Sumatran palin oil has
been used to some extent by a few producers in making low-price lard
compounds. It is possible that future improvements in refining
me%h()ds may result in its larger consumption in the higher-price
grades.

Coconut oil (or palm-kernel oil) is often used in lard compounds.
Ordinarily only 1 or 2 per cent is used, and 10 per cent is the maxi-
mum. It is not used to a greater extent partly because of its rela-
tively low shortening value and partly because 1t is said to foam and
smoke when used in frying., Manufacturers continue to use cotton-
seed oil when they could get coconut oil at a lower price.

Whale oil and fish oils, when properly refined and hydrogenated,
make, it is said, a satisfactory lard compound. Both have been used
in Kurope, but in this country only fish oil, and that to a very small
extent. )

THE COOKING AND SALAD OIL INDUSTRY

The products of this industry include (1) oils refined and prepared
for salad, cooking, and general culinary purposes; (2) mayonnaise and
other dressings, including Thousand Island, French, and Russian, and
sandwich spreads. Thoir output has increased rapidly in recent years.
In their production is consumed probably as much as 700,000,000 to
800,000,000 pounds of vegetable oils annually, Production of salad
and cooking oils alone was 509,000,000 pounds in 1929.

Technical position of the various oils.

The oils used in salad oils and dressings must be liquid in form, clear,
and unclouded at ordinary winter as well as summer temperature.
In addition they must keep well, be of medium consistency, and be
readily emulsifiable with other materials. These requirements elim-
inate many oils, particularly solid oils, like coconut, palm, palm-ker-
nel, and most animal oils, and drying and semidrying oils which
oxidize easily, as do linseed, whale,.and fish oils. The position of
each of the commercially available oils suited to this use is discussed
below.

Olive oil is widely preferred as a salad and cooking oil, and as such
commands a large price premium over competing oils. But in the
United States it is not used by manufacturers of mayonnaise and other
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.

advantage over cheaper oils,

Quantitatively cottonseed oil is the principal salad and cooking oil
consumed in the United States. It predominates in the manufacture
of salad dressings, primarily for economic reasons, not because of
superiority to several other oils for this purpose. For use in this
industry cottonseed oil usually is not only refined but also winterized—
that is, its stearin content is removed. by pressing to prevent clouding
at low temperatures, ‘ , )

After cottonseed oil, the most important material for the uses under
discussion is corn oil, most of the domestic production of which goes
into those uses. Because of its lower solidifying point, it is widely
used in place of cottonseed oil in the winter months in the colder
sections of the United States. :

1f peanut oil were on a price parity with cottonseed oil, it would be
a strong competitor as a material for salad and cooking oils and salad
dressing. Its flavor is perhaps superior to that of either cottonseed
or corn oil. ' , o

Sesame oil has been used to a considerable extent as a salad oil and
in making salad dressings, for which purpose it is considered by many
as equal to cottonseed or corn oil. It has the advantage of not having
to be winterized; some also claimn that it keeps longer without turning
rancid than any other commercially available oil.

Soybean and sunflower oils have never been used to any con-
siderable extent in the United States in the production of salad oils
and dressings. Soybean oil would be very difficult to refine to the
desired blandness, and a strong tendency to rancidity would have to
be overcome. :

prepared salad dressings, as for this purpose it pbssesses no marked

THE CONFECTIONERY AND BAKING INDUSTRIES

Besides their use as shortening, animal and vegetable oils are used
in the confectionery and baking industries in preparing fillings,
centers, and coatings of candies and cakes; in cooking and salting
nuts; and in making hard chewy confections, such as caramels. = Ac-
cording to reports to the commission, -these industries ‘consume an-
nually about 50,000,000 pounds of coconut oil and about 10,000,000
pounds of palm-kernel oil. To some extent the whole oils are refined
and used hydrogenated or unhydrogenated. More often, however,
these oils are separated, by chilling and pressing, into stearin, or
hard butter, and olein. Coconut stearin is the portion of coconut
oil which does not melt until subjected to a temperature of about
84° F.; palm-kernel stearin, the portion of palm-kernel oil which does
not melt until subjected to a temperature of about 90° F.  The olein,
which is liquid at ordinary room temperature, is used in that form or
is hydrogenated and used under the designation ‘‘soft butter.”

conut and palm-kernel oils, in the form of hard or soft butter,
are preferred for fillings, coatings, and hard chewy candies, because
of (1) their keeping qualities, (2) their high melting point, (3) their
sharp solidifying and melting points, causing them to set quickly, to
remain firm over a wide range of temperature, to melt rapidly with-
out stickiness or greasiness, and to leave a sense of coolness in the
mouth. With the exception of cocoa butw:"i all other commercially

available oils do not possess, in as high a degree, these properties.
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Confectioners and bakers state that, if necessary, they would be:
willing to pay a price premium for coconut and palm-kerenel oils for
many types of fillings and coatings. Next to cocoa butter, dairy
butter is probably the nearest competitor. Both hutter and coconut
oil are used in making hard, chewy candies but yield products dif-
ferent in many respects. As a rule each is preferred for certain types
of products.

Olein, or the unhydrogenated soft portion of coconut oil, is used
mainly for nut salting, where it is preferred because of its keeping:
qualities and its stability at ordinary temperature.

OTHER INDUSTRIES

The paint and varnish industry.

In making paints, varnishes, and enamels it is necessary to use oils:
which will oxidize quickly and in doing so form a hard, I<'13";’1mbl(‘5 film,
In order of their drying qualities, the drying oils are tung, perilla,
linseed, hempseed, poppyvsced, walnut, soybean, and sunflower; the
semidrying oils are¢ sardine, menhaden, corn, whale, herring, cotton-
seed, and sesame. The semidrying oils, with few exceptions, can be
used in this industry only to a minor extent, and the drying oils-
vary gmat.l?r in usability,

Perilla oil, used in 1929 to the extent of 2,573,000 pounds, represents.
an almost negligible percentage of the oils consumed in the factory
production of paints and varnishes, less than 1 per cent as compared
;)vith 75 poY cent represented by linseed oil and 20 per cent represented’

tung oil. - '

yCondit‘ions of supply and price and custom all contribute to the:

redominance of linseed oil in paints and varnishes. But equally
important is the fact that perilla oil seems less well adapted to goneral
use in the industry than linseed oil. It dries less smoothly than lin-
sced oil. This can be corrected by proper treatment, but usually
linseed would still be preferred. Whether a larger supply and a lower-
price for perilla would in time overcome this preference 18 a matter of
opinion, Under present conditions of supply, manufacturers, as a
rule, continue to use linseed, even when penlra is lower in price, except’
in making certain special types of varnishes and enamels used for
purposes where an exceptionally hard film is required. Manufac-
turers state that it would be difficult to make these without perilla oil.

The other oile most used in paints and varnishes—tung, fish, soy-
bean—are so different in drying qualities as not to be, to any substantial
degree, interchangeable with perilla oil.

The linoleum, oilcloth, printing ink, and other drying-oil industries..

In all these industries the standard practice seems to be-to use lin-
seed oil, althoagh substantial quantities of fish, soybean, and tun
oils are also used. In printing inks small quantities of soybean and
perilla oils are used, the latter in making special printing-ink varnishes,,
which can not be mede as well with other materials,

The fatty-acid industry.

In this industry oils or fats are first separated into fatty acids and:
lycerin, and the fatty acids are then separated by pressing into liquid
atty acids or “red oil” (chiefly oleic acid) and the solid acids or

stearic acid. ‘The lowest grade of inedible tallow, yellow, brown, and.

i
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-garbage greases and yellow grease stearin are the raw materials most
frequently used. Palm oil, which is preferred by some producers, is
-used to a small extent.

"The tin-plate industry. : '

In making tin plate, oil is used to keep the air away from the plato
before entering and after leaving the molten tin and to impart to it
a smooth, bright finish. Producers of tin plate use palm oil exclu-
-sively, and state that no other oil'will give permanently, even approxi-
mately, the same finish. Tallow will give a similar finish which will
last oniy a few days and then turn yellow, Unhydrogenated cotton-
seed oil can not be used because it becomes gummy when subjected
to high temperatures. Laboratory and mill tests indicate that hydro-
genated cottonseed oil could be used in place of palm oil, but it has
never been used commercially.

Sulphonated oils, o
: ulphonated oils, which are oils treated with concentrated sulphuric
acid, will dissolve and emulsify in water, They are used in the textile
and Jeather industries and asan antifoam agentin making coated paper.
Castor oil predominates in sulphonated oils for the textile industry,
with red o1l (oleic acid) and inedible olive oil next in importance.
Cod and other fish oils are important for the leather industry. Other
oils used to a minor degree are corn oil, sperm oil, tallow, and grease.
Rapeseed oil makes an inferior sulphonated oil which is used in minor
quantities only. :
Lubricants for marine engines. : _
Blown rapeseed oil, in blend with petroleum lubricating oil, is used
as a lubricant for marine-reciprocating engines. So far as the com-
mission could learn, no other oil has been discovered which will give
satisfactory results in this use, although attempts have been made to
substitute such oils as cottonseed, corn, peanut, and fish. - Rapeseed
oil is specially fitted for this use because it can be blown=-that is,
easily oxidized—with little- tendency to rancidity. When blown
rapeseed oil blends with mineral oils in the proportions desirable for
the different types of marine engines, and lubricants compounded of
it form an emulsion (with water) which adheres to engine béearings
and does not easily wash off.
Rubber substitutes. . . . , :
Rubber substitutes are made by the action of sulphur or sulphur
chloride on a vegetable oil. They are used alone in erasers, and com-
pounded with rubber in the production of many types of rubber goods,
some times as a'cheapener but more often for certain qualities which
~ they impart. The lower their price comg:red with rubber prices, the
stronger is the tendency to use rubber substitutes. Even when rubber
substitutes are higher in price than rubber, they continue to be used
for many purposes. , R .
Practically -all rubber substitutes ‘are made of either rapeseed or
corn oil, and the two types are interchangeable only to a limited
'delgree._ The rapeseed-oil substitute, which is the lower in free oil and
sulphur, is easy to incorporate with rubber and is usually preferred
for that purpose. For erasers the corn-oil substitute is preferred as
it binds better into cake form and is more abrasive. In a few uses
in the rubber industry it is also preferred. S
Thus far, no other oil has been discovered which makes as
satisfactory & rubber substitute for compounding with rubber as
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rapeseed oil. It is the opinion of one of the leading producers, how-
ever, that sovbean oil could replace corn oil in making erasers,

Section 5.—Economic Factors Affecting Interchangeability of Oils—
The Question of Replacement (Summary of Part V)

— (A) GENERAL CONSIDERATIONS

Kven if there were no technical differences between domestic and
foreign oils affecting the character of the products made from them,
it would not necessarily follow that the entire quantity of foreign oils
usced in the United States could be considered as in. replacement of
domestic oils. Consideration would first have to be given to the
questions of how far and under what conditions the supply of domestic
oils available for domestic consumption could be increased, either by
a roduetion in exports or by an expansion of production, or both.
The extent to which an increase could be accomplished in either of
these two ways would depend upon the unpredictable course of demand
and supply under different conditions of price both for oils and for
finished products made {from them. For this reason the amount of
replacement can in no case be definitely established. Moreover,
it can not be established because of the question whether foreign oils
may be considered as replacing as much domestic oils as might become
available if imports were drastically reduced and as could be sub-
stituted for foreign oils only with material changes in the resulting
products. A

The general summary statement dealt with the question of replace-
ment by considering what might happen if the importation of foreign
oils and oil-bearing materials should be entirely eliminated, or
greatly reduced; here it will, in the main, be dealt with historically.
For this purpose the 20-year period, 1912 to 1931, inclusive, will be
studied as regards changes in price relationships, in consumption of dif-
ferent oils in different uses, and in domestic production and exports.
A -summary will be given, moreover, of the information available
as to the possibility of increasing the production of domestic oils
by a drastic curtailment of imports and a substantial increase in
prices. Before this is done, however, a brief introductory account
must be given of some of the major economic factors to be considered
in connection with the question of replacement.

Supply factors.

The possibility of expanding production of animal and vegetable
oils depends on complex economic factors. These have to do largely
with tjle extent to which the production of an oil is related to the
production of other commodities. Most oils are produced with joint
products, and some important ones are made from materials, such as
cottonseed, which are by-products in connection with the production
of other commodities. Another point of importance is the length of -
time required to eflect an increase or decrease in supply. With re-
spect to whether by-products or principal products, and with respect
to the duration of the process of production, six groups of oils may
be distinguished as follows: o :

1.. Amumal oils which are themselves principal products.—Such are
~-whale oil and some fish oils. :

2. Animal oils which are by-products—Such are lard, oleo oil,
tallow, and some fish oils.
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3. Oils which are principal products of annual plants,.—Such are
soybean, linseed, sesame, perilla, and rapeseed oils. ' :

4, Oils which are made from by-products of annual plants.—Such
are cottonseod and corn oils and, in the United States, peanut oil.

5. Oils which are the principal products o]f perennial plants.—Such
are coconut, palm, palm-kernel and tung oils.

6. Oils which are by-products of perennial plants—Such are almond,
apricot-kernel, grapeseed, and raisin oils. '

Other supply factors of importance to the manufacture of products .
containing oil are size, regularity of supply, and dependability in
quality. '
Prices and demand factors.

Prices of domestic and foreign oils and their changing relationships
form part of the available data bearing-on the question of replacement
of specific domestic oils by specific foreign oils. The comparison in
the following table of 5-year average prices of different oils, domestic
and foreign, indicates very roughly the price position of each oil, even
though prices often are for different markets, different containers, and
sometimes for different stages of refinement. As might be expected
from the relatively large number of oils suitable in some degree for soap
making, oils used mainly in soap command relatively lower prices than
those used mainly for food, for paints and varnishes,and forspecial uses,
Coconut oil commands a somewhat higher price than most soap oils
owing to its increasing use in the food industries and to its speciai
adaptability to the production of types of soap which increasingly
predominate in domestic consumption.

TaBLE 28.— Average monlhly prices of different oils in the 5-year peri;d, 1926-1980

com. ChCDRNS

Average
Ofl Market Container price
Cents per
1. ) pound
Chicago........... Hardwood tubs._......_. 13.8
d Ti 14,0
122
- 9.8
8.3
817
129
- 13.8
, 120
2. For edible use and for making soap:
Coconutoll.. ... 7.7
3. Mainly for making white soaps:
hite tieamamemcmcusresenbmenanaacan 7.3
Whale ofl—
- Orude, No. 1. ... ... oo, 7.3
Crude, No. 2. .. . . ioiaeann. 6.8
Tallow, inedible.. ... ... .. ... ...._. 1.8
4, Malnly for making colored soaps:
-Palm Ou—- .
Lagos... 7
Niger; . 7.
Yellow grease. 6.
House grease 0 - 6.
Rt froes: | v Barrels of 280 pound 3
osin, K grade. ... ..coooeeniininanian. avannsh.._..._.. arrels ol 8..,. 8
5. Mainly for se in paints and varnishea: " )
Li oll, ra/ : Tanks... : 10.
Perilinof)...... ... By
Soybean ofl, crade. 12
6. Form us uses .
Blown. . _eiiiincaccniaacac)aanas L [ IR RPN, (: S ID RN 13.1
Refined..........coconiciiminncenncnaaleasca@Ouoiicannunaas SRS, T N R, Sewes 10.9

oncTEMe Journals azd Bureau of Labor Statistics, the former onos & month quotation, the latter ususlly
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The amount which a manufacturer will pay for an oil for a specific
use in competition with other oils depends to a large extent on the
amount of refining necessary to fit the oil for the use, on the results
obtainable from it as to character of finished products, and on the
amount of recoverable by-product, such as glycerin in soap manu-
facture. Moreover, if the properties of the finished product are to
be kept uniforin, substituting one oil for another, or changing ma-
terially the proportion used, may necessitate changes in the kinds
and proportions of other ingredients. Before making the substitu-
tion the manufacturer, therefore, must consider the total price of
the ingredients in the old formula and of those in the proposed new
formula.

The price which a given industry will pay for an oil, in the face of
the competitive demand of other industries, depends also in part
upon the demand for and the price of the products made from it.
T;l)xus it is affected by changes in the kinds of finished products de-
manded, which in turn may be influenced to a considerable extent by
advertising undertaken to provide a market for products made from
oils obtainable at low prices. The demand for particular oils also
may be influenced by the reputation of established brands of products
made from them. Unless forced to do so by great price changes in
the oils, manufacturers will not risk the loss in sales which might re-
sult from noticeable changes in formulas.

(B) RELATIONSHIP OF THE SEVEN OILS NAMED IN SENATE RESOLUTION
NO. 328

Three of the seven oils named in Senate Resolution No. 323—
sesame, perilla, and rapeseed-—have their own special uses and are
not interchangeablé with each other or with the other oils named.
Whale and palm oil are to a considerable extent technically inter-
changeable in soap making, although not to any appreciable extent
interchangeable with the other oils named. Coconut and palm-
kernel oils are interchangeable with each other in a wide range of uses.
Nevertheless, coconut oil is usually preferred to palm-kernel oil in
most uses, except in making ‘‘stearin’ for hard-grease coatings of
cakes and candies, and usually sells for a slightly higher price. In the
five years, 1926 to 1930, coconut oil averaged 9.1 cents per pound and
palm-kernel oil 8.7 cents per pound. Both averages are for spot sales
in barrels. .

Hereafter when the term ‘‘coconut oil” is used, it is to be interpreted
to include palm-kernel oil, except that statements of price refer to
coconut oil alone.

(C) ECONOMIC FACTORS AFFECTING INTERCHANGEABILITY OF COCONUT
OIL, OLEO OIL, AND OTHER EDIBLE OILS IN MARGARINE

Table 29 shows a comparison- of prices of crude coconut oil
with oleo oil and neutral lard, the principal animal oils used in mar-
arine. Taking into consideration that coconut oil must be refined
or use in margarine and that the refined oil sells usually from 2 to 3
cents a gound hifher than the crude, the comparison indicates that
during the period of the World War and immediately after coconut
oil changed from its normal pre-war position of higher in price to lower
in price than oleo oil and neutral lard. At the same time the pro-
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portion in which coconut oil was used in margarine rose from less
than 1 to 32 per cent. Three years—1917, 1918, and 1919—of rela-
tive scarcity of animal fats, resulting in a high Frice premium for oleo
oil and neutral lard, were sufficient to establish practically a new
industry—the manufacture of vegetable oil or nut margarme, on a
large scale. But the greater price decline of the animal oils in 1921
and 1922 gave coconut oil, taking into consideration costs of refining,
a price premium and resulted in a temporary setback to its use in
margarine,

From 1923 to 1930 coconut oil was cheaper than either oleo oil or
neutral lard, and. its use steadily increased. In the fiscal year 1931,
it formed 67 per cent of all oils used in margarine; in the same year
oleo oil and neutral lard together formed only 15 per cent. There
may have been a swing in the other direction since that year, for
prices of (i)feo oil in 1931 were unusually low compared with those of
coconut oil.

TaBLE 29.—Comparison of prices and consumpiion of coconul oil, oleo oil, and
neutral lard in margarine

pros e v poun | S0 e msumpten
Coconut
Year! o{ll ip;lltﬂ v
T
rate from Oleo of! N;a:rtdul Co%%nnt Oleo ofl Nmtdm
Pacifio
coast to
Chicago)*
12.6 L6 108 feeceeeaccfenaraccccc]cconnnnane
12.8 10,9 1. 4 0.3 49,7 15,0
12,8 12.2 JLO faersevaccivccaccsca]ecncmancan
15.6 14,0 14.0 ] .3 41,7 15.6
1.6 21,7 23.5 | 7.9 38.7 14.0
18.9 25.7 27.8 22.6 35.3 18,6
18.5 30.6 3.8 ‘283 &7 12.3
18.8 21. 4 .3 26.51 20. 4 9.9
1.3 11.3 13.3 43.8 21,1 9.2
0.6 10.7 12.6 35.3 25.2 12,4
9.0 12.8 13.3 37.0 26,3 12,4
9,4 15.1 18.0 410 25,8 1.8
10.6 13.8 18.6. 43.2 2.0 10,4
10.2 12,0 16.8 46.4 22,3 88
9.0 13.4 14.3 49.2° 22,4 8.4
8.8 14.1 13.8 56,3 18.1 7.4
7.8 - 10,9 13.0 59.9 18.5 6.8
6.0 10. 6 12.1 63.7 15. 4 5.0
15.2 6.8 9.5 66.8 12.0 3.3
1 Calendar years for prices and fiscal 5ears for ratlos,
! Bureau of Labor Statistics, Wholesale Prices, Chicago.
1 Computed from data given in section on soapmaking.
¢ Varied from 0.35 cent to 1.50 cents per pound during the parlod

¢ Average for first 6 months. : —

Competition of animal-oil and vegetable-oil margarine. . o
That the price of oleo oil is higher than that of coconut il is, in
part, explained by the fact that some buyers are willing to pay -
a higher price for animal-oil than for vegetable-oil margarine. The
higher price is passed on to oleo oil, th@fvsijppl{‘ of which, as has
been noted, is limited and not readily expansible, This price premium,
as indicated by the following table, has been dttended by a decre
inse of animal-oil and an increased use of vegetable-oil margarine.

110849—8. Doc, T8, 72-1—5 - ' |
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TasrLE 30 —Comparison ofb annual average prices of vegetable-oil and animal-oil
margarines, Chicago?

<

Animal-oll marga-

rino (cents per Proportion produc-

(;\Te‘;l;z pound) ‘tion composed of—
table-ofl)
Calendar year margarine Nat
(centsper! py.o Second Animal-

vound) | rades | grade ¢ t.a(t:'lz-ggil) oll orea:
margarine ne

Per cenl | Per cent
47.2

338 32.4 52.8 .

22,9 219 47.8 52.2
10.7 18.7 40.8 50.2
22.3 21,3 42.9 57.1
23. 4 22. 4 4.2 55.8
25. 8 22.6 48.9 511
2.4 21.2 .8 49,2
23.8 211 56. 4 43.6
4.0 21,1 63.8 36.2
26.0 20,6 64.8 35.2
2.5 19.1 69.2 30.8
17.3 | £ 2% 2% FURR RN PO

t The Natfonal P'rovisioner.

3 Caleulated from data in section on narygarine,

1 Quoted as buttorine 1920-1924; highest grade animal-oil olaomargarine, 1925-1031,

¢ Quoted as natueal color butterine 1920-1924; white animal-fat oleotnargarine 1925-1931,
& Average for first 6 months,

Conditions of supply of coconut oil.

The relatively low price of coconut oil and the relatively high price
of oleo oil and neutral lard in recent years were due, in part, to the
rapidly increasing supply of coconut ol and to the relatively station-
ary supply of the two animal products. The estimated production
of coconut oil in the principal producing countries increased from
1,436,000,000 pounds in 1923 to 1,806,000,000 pounds in 1930,
Production of copra in the Philippines, the chief source of imports
of both copra and coconut oil, rose from-261,000,000 pounds in 1910
to 1,059,000,000 pounds in 1929. The possibility of further expan-
sion there is indicated by the fact that of 101,527,000 coconut trees
reported as planted in 1929 only 65,083,000 were then in bearing,
There are also good prospects of further expansion in the Dutc
East Indies and Malaya. The conditions of supply of oleo oil and
neutral lard are discussed below.

The question of replacement,

It is obvious that if no coconut oil were used in margarine and if
the total quantity of margarine produced should remain unchanged,
a much larger quantity of oleo oil and neutral lard would be used in
margarine. But this does not answer the question of the extent of
the replacement of domestic oils by coconut oil. Consideration must
also be given to the factors which affect the production and con-
sumption not only of oleo oil and neutral lard but also of margarine
and to the fact of a substantial export surplus of the two animal oils.

In replacing & given quantity of vogetable-oil margarine by the
same quantity of animal-oil margarine, the quantity of oleo o1l and
neutrai lard used would not equal the quantity of coconut oil dis-
placed, for the hard animal oils require & larger admixture of soft
vegetai)le oil than does coconut oil. The following table shows for
each year, 1917-1930, the production of nut or vegetable-oil margarine
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and the estlma.ted quantity of animal oil which would have been used
in producing an equal amount of animal-oil marganne.

TasLe 31.—Estimaled quantity of animal oil required to produce animal-otl mar-
garmc equal to the production of vegelable-oil margarine

1 ) 2 3 4 : 5 6
Amount of
) 01”11’3(‘11 ;'e- 1 Oth fmal
qu or Neutral lard er ANl
, producing oils which .
Pl yeor | Protuton | SERLCH. | bl sl T Tttt | mupor o
nargarine wi S 1 olen o
oil margarine | Jual to total tl;i:oz}go& {1: amount of and 4
production of oleo oil
vegetable-oil

margarine

Ponnd.:)oo I;og rgl% 11’036"7‘!:)00 ' {(;ogonld:‘;)w Pounds
68, 630, 1 : , ' crmeeemcanae

20,647,000 | 13,524,000 | 4,315,000 | 44,486, 000 |2 2211100
42, 788,000 21,600,000 [ 6,920,000 | 71,348,000 |-, . 00
58, 694, 000 20, 737, 000 0, 488,000:] 97,819,000 | 74, 629 000
30, 336,000 |- 15, 396, 000 4, 913, 000 60, 045, 000 106, 116,000
22. 616, 11, 478, 000 3, 662, 000 37,765, 000 | 117, 174,000
mEie) il Gide) daed s
33,756,000 | 17,131,000 | 5,466,000 | 56,352, 000 | 105, 145, 000
36, 234, 000 18, 414, 000 ‘5, 876, 000 60, 574, 000 , 410,
46, 010, 000 23, 350, 000 7, 451, 000 76,811,000 | 92, 720, 000
58, 796,000 | 29, 840, 000 0,621,000 | 08,157,000 | 04, 851, 000
66, 378, 000 33, 688, 000 10, 750, 000 110 816. 000 | 63, 187,000
64, 6855, 000 32, 813, 000 10, 470, 000 107, 938,000 | 61,093, 000

Without coconut oil and the resulting production of vegetable-oil
margarine, the total consumption of margarine might have been
reduced. Vegetable-oil margarines have been cheaper than animal-
oil margarines, and without their competition animal-oil nargarine,
and its principal constituents olec oil and neutral lard, might have
been higher in price than they actually were. Momover, there may
be some who prefer the special propertles of the vegetable-oil product
and who would not use the animal-oil product in its place.

Another factor to be considered is how much the production of
oleo oil could have been increased as a means of replacing coconut
oil. Production of oleo oil in the United States, amounting to
143,000,000 pounds in 1914, since then has ranged only from a hwh
of 1()0 000 000 pounds in 1922 to a low of 1"3 000,000 pounds in
1929.  As oleo oil is a relatively minor by- product of the beef in-
dustry, the volume of its production is largely determined by the
volume of beef production, which increases at & smaller rate than the
growth in population. T he only ways in which higher prices for
oleo oil might cause an increase in the quantity of oleo oil produced
would be by causing («) beef producers to fatten cattle more, and
(b) packers to use more of the fat in the carcass for oleo oil. The
cffect of either would probably be small; just how much it might
be is necessarily a matter of speculation,

But the question whether the production of vegetable-oil marganne
“based on coconut oil, repreqontq a replacement of donjestic oils may
be considered in connection with exports of oleo oil. Except in
1029 and 1930, exports of oleo oil were in excess of the estimated
quantity of that ol required to produce animal-oil margarine equal
in quantity to the production of vegetable-oil margarine. It must be
a matter of qneculatxon whether a reduction of exports of oleo oil in
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order to increase the domestic production of margarine would be
advantageous to farmers and others concerned with oleo oil.

The situation with respect to the exports of neutral lard is very
similar to that with respect to oleo oil. On the average during
recent vears the exports of neutral lard have been roughly equal to
the estimnated quantity which would have been required if the vege-
table-oil margarine produced had been replaced by an equivalent
quantity of animal-o1l margarine.

Competition of margarine and buiter.

Through its use in vegetable-oil margarine, coconut oil competes
not only with oleo oil and neutral lard but also with butter, although
on a lower price level. Domestic production” of butter is about
2,000,000,000 pounds annually; the quantity of coconut oil used in
margarine is somnewhat less than 200,000,000 pounds. To the extent
that coconut oil, in the form of vegetable-oil margarine, replaces oleo
oil and neutral lard, in the form of animal-oil margarine, it of course,
does not affect the production and consumption of butter. The
question of how far any increase in the total production of margarine,
f_‘{ue to the development of nut margarine at a lower price than animal-
oil margarine, was at the expense of butter, fat meats, lard, and other
fatty foods, or of nonfatty foods, can not be answered, as it involves
matters on which only speculation is possible. The effect on the
production and consumption of butter hinges largely upon the
extent to which the lower price of margarine, due to the use of coconut
oil, caused the substitution of margarine for butter. :

The data in the table below suflice to indicate the character of the
competition between margarine and butter. From them the following
conclusions seem warranted :

1. From 1914 to 1930 the per capita consumption of both marga-
rine and butter inereased, although margarine consumption is smaller
now than in 1918, 1919, and 1920, which were the years of smallest
per capita consumption of butter.

2. In periods of industrial expansion the tendency is for the per
capita consumption of butter to decline and of margarine to increase,
as butter prices then rise to such a height as to cause a tendency to
substitute margarine, which is relatively stable in price, for butter.

3. In periods of depression the tendency is for the per capita con-
sumption of butter to rise and that of margarine to decline, as prices
of butter decline much more than those of margarine.

The tendency, indicated by the preceding table, for some con-
sumers to shift from butter to margarine as the price difference
between the two widens and to shift from margarine to butter as this
difference narrows is shown also from season to season within a
year. Margarine prices being relatively stationary, the seasonal
fluctuationg in the price difference are due mainly to fluctuations in
the price of butter, which in turn are due to seasonal variations in
the quantity of butter produced. (See Pt. V, p. 192, particularly
Table 145, p. 196, and C{:art XI, p. 197.)
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TaBLB 32.—Comparison of prices of bulter and margarine and per capita consump-
tion of butler and margarine !

Consumption Ratio of
(pounds per capits) jmargerine

Price of consump~
Calendar year Price of | )\ rgs. | Differ- tion to
butter rine ence butter
Buttert | Mares- | o mm
rine ! tion >
. per 1b.|Cta, per ib.|Cla, per b, Per cend
27.3 17,9 9.4 16. 5 1.4 8.8
40.3 B.5 16.8 M7 2.2 15,0
48,9 2.6 2.3 14.4 3.1 L8
7.3 33.6 2.6 14.6 3.3 1.6
56.8 by .3 4.6 3.5 M0
40.0 2.6 18. 4 15.8 2.6 16.§
87.7 18.8 18,9 16,2 L7 10.5
“. 4 21. 4 2.0 16.9 1.9 1.3
39,9 22. 4 1.6 17.3 2.1 122
42.6 225 2.1 17.0 1.9 1.3
41. 4 21.3 20.1 17.8 2.1 1L8
44.3 211 23.2 17.8 2.2 13.4
44.9 21.0 2.9 17.4 2.6 4.4
43.7 20. 5 3.2 17.3 2.8 16.2
35.3 21.8 13.5 17.6 25 14.3

! Bureau of Labor Statistlcs: Butter, extra at Chicago; margarine, standard uncolored, Chicago.

t Katherine Snodgrass, Margarine as a Butter Substitute (8tanford University, Food Research Insti
tute, Fats and Oils Studlas, No. 4), p. 311,

+ Galeulated from production figures,

(D) ECONOMIC FACTORS AFFECTING THE INTERCHANGEABILITY OF
COCONUT OIL AND COTTONSEED OIL IN THE MANUFACTURE OF
MARGARINE

g

Coconut oil to a limited degree competes with soft vegetable oils
in the margarine industry, for the reason that more of those oils are
used in connection with hard animal oils than in connection with
coconut oil. Being the principal oil to meet this competition, domes-
tic cottonseed oil 1s taken as representative. Later the competition
between the various soft vegetagle oils will be separately considered.

As a result mainly of the increased use of coconut oil and the
decreased use of oleo oil and neutral lard, the use of cottonseed oil in
margarinedeclined between the fiscal ysars 1917 and 1931 from 63,000,-
000 to 22,000,000 pounds, and from 26 to 9 per cent of total consump-
tion of oils in that use. A contributing factor to the decline in use
of both cottonseed oil and oleo oil was the fact that in 1917 and
preceding years coconut oil regularly sold for a much higher price
than cottonseed oil, whereas after 1917 it usually sold for a lower.

The following table shows the estimated additional quantity of
cottonseed oil which would be used in the production of margarine
if an equivalent quantity of animal-oil margarine were substituted for
vegetable-oil margarine, and if cottonseed oil were the only vege-
table oil used in the margarine. The question to what extent with-
out the importation of coconut oil the production of cottonseed oil
might have increased is elsewhere discussed. The table shows that
the estimated quantity of cottonseed oil required for the replacement
of vegetable-oil margarine by animal-oil margarine could, except in
the last three years, have been supplied by reducing exports.
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TasLE 33.—Estimated quantity. of coltonseed oil required lo make animal-oil mar-
garine equal lo quantity of vegetable-oil margarine produced

Estimatod Estimated
quantity of quantity of
cottonseed ofl cottonseed ofl
required required
for producing for producing
animal-ofl Net exports an{mal-ofl Net exports
Calendar year nmrfm'ine of cottonseed >alendar year margarine | of cottonseed
equol in quan. oi} equal in quans oil
tity to the tity to the
total pro- total pro-
duction of duction of
veyetabla-oll vegetable-oll
margarine margarine
Pounds Pounds Pounds Pounds
197 5,400,000 | V145,951,000 |1 1924 .. ... __. 27, 810, 000 43, 342, 000
918, . ... - 24, 467, 000 V86,402,000 1} 1925 . ... .. ... 30, u93, 000 62, 416, 000
919 .. ... ...l 30, 241, 000 105, 327, 000 || 1926. e 63, 316, 000 34, 222, 000
19200 ... ... ... 53, 800, 000 176,200,000 |} 1927 . .. ... ... . 42, 248, 000 67, 982, 000
1921 . ... ..... 217, 854, 000 251, 881, 1928 L..... 63, 986, 000 51, 702, 000
1922 ... 20, 765, 000 , 283,000 {| 1929 ... .___.____. 60, 948, 000 26, 075, 000
1928 ... ... 26, 613, 000 48,583,000 11 1930 ... ... ___. 69, 366, 000 28, 207, 000

—-—

! Fiscal year,

(E) ECONOMIC FACTORS AFFECTING

THE

INTERCHANGEABILITY OF

COCONUT OIL, COTTONSEED OIL, AND INEDIBLE TALLOW IN BOAP
MAKING

Comparison of price and consumption trends.
The table below shows that during the war period changes in the

price relationships of coconut oil, cottonseed oil, and inedible tallow
synchronized with changes in the proportions in which each of these
oils were used in soap making, In particular, the increased use of
coconut oil and the ({)ecreasef use of cottonseed oil were concurrent
with a change in the price position of coconut oil from higher to lower
than cottonseed oil. But this change in the price positions of these
two oils can not be assumed to be the principal cause of the change
in their relative importance in soap. In both 1921 and 1922 cotton-
seed oil was lower in price than coconut oil and yet the use of coconut
oil declined only slig}lt.ly, and the use of cottonseed oil continued to
decline, although at a lower rate. This may have been due in part to
changes in the types of soap produced, but perhaps more important
was the fact that inedible tallow, which in the war period had declined
in relative price position, remained lower in price than cottonseed oil,
with the result t{mt it continued to be used in both yellow and white
laundry soaps instead of cottonsced oil. As has already been indi-
cated, the price of tallow in relation to cottonseed and coconut oils
is a more significant price comparison than that of the prices of the
two vegetable oils in relation to each other,
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TasLe 34.—Comparison of prices and consumplion in soap making of coconut otl,
- cottonseed oil, and inedible tallow !

: Proportion of consumption of
Cotton. | TR, tmedible | g P making supplied by !
Coecﬁzut seeg oll; y
oll | prime . Inedible
in tanks)| summer : .
Calendar year ( crude, |yellow (inf pgovers Coconut m
) Paclt%c ta&zks). me, Ng. 1 i pam:.ier gg(titond red o‘}il
COaS' ow ‘hicago packers > 0 fish o
York ) nel ofl and palm
0
Cu, Ch,
B | “BeT
12.0 7.3
12.2 6.6
12.3 6.8
15. 1 10.6
17.1 15.4
18,1 20.1 f g
17. 4 4.1 . 5 N
17.4 15.4 13.1 )3 1% - % PN IR PR
101 7.9 64 5.0 19.7 48 5.0
8.4 10.1 7.1 6.2 21.3 1.8 640
82 iL3 8.2 7.0 2.7 .9 63.6
86 10.8 85 7.6 2.0 .8 68.9
9.8 10.8 9.7 0.1 .4 .8 61,2
0.4 1.8 8.7 8.1 2.8 .8 60.6
8.2 9.7 8.1 7.4 2.5 b 60,9
8.0 9.9 88 8.2 23.6 1.2 61.3
7.1 9.7 8.5 7.9 4.6 W7 60, 4
5.9 8.1 0.8 8.7 21.3 N 64. 4
4.5 7.2 4.3 F: 3. 38 DO I B

| Gamble's naval stores’ Yearbook, 1913-1018; Naval Stores Review, 1921-1930.
? Computed from data given in section on soap making.

¥ The National Provisioner,

+ Bureau of Labor Statistics, Wholesale Prices.

[

Conditions of supply of and demand for cottonseed oil.

Conditions of supply of coconut oil have already been discussed, and
conditions of supply of inedible animal oils will be discussed in con-
nection with their competition with palm, whale, and fish oils. This
leaves only cottonseed oil to be discussed here.

Until some method is devised for a more complete extraction of oil
from the seed, it is not likely that any increase in the price of cotton-
seed oil will materially affect the volume of m;ﬁply beyond the lim-
ited quantity which might be obtained under the stimulus of higher
oil prices by a more complete utilization of seed for crushing. Any
further increase in cottonseed oil would necessitate an increase in the
cotton crop, and incidentally an increase in cottonseed meal and other
joint products made with cottonseed oil. :

Price fluctuations of cottonseed oil show little or no correspondence
with those of coconut oil, its price, as determined from the side of
demand, being largely a result of competition, in the form of lard
compound, with lard. The price of lard is influenced not only by this
competition but by competition in Europe with lard from other sources
and with margarine used there to a considerable extent as a cooking
fat. The price of cottonseed oil is also affected by the dwindlin
competition of exported lard compound and exported cottonseed o1
with goods in foreign countries, and by competition in the domestic
market with domestic corn oil, and to a much smaller degree with
foreign sesame oil, in making salad oils and dressings and, to some
extent, in making lard compounds.
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Question of replacement,

The practical disappearance of cottonseed oil from the soap kettle
after 1917 involved mainly (1) a shift from cottonseed to 1nedible
animal oils (tallow and greases) for yellow laundry soap, (2) a similar
shift in making white laundry soap, and (3) a shift from yellow to
white laundry sodp. The change in composition of yellow laundry
soap did not affect the use of coconut oil, but the change in compo-
sition of white laundry soaps involved a small increase, and the change
from yellow to white soaps a considerable increase in the use of coco-
nut oil. The substitution of inedible tallow for coconut oil in white
laundry soap may not alter materially the characteristics of the
resulting soaps, but a white laundry soap differs materially from a
yellow laundry soap.

The changes discussed above are merely the technical means of
reducing the use of cottonseed oil in soap. One of the principal
causes of the reduction was the absorption of cottonseed oil into food
uses at prices above the level of soap oils. This is accounted for by its
special adaptability to the production of lard compounds and salad
oils and salad dressings. It was rendered possible by the conditions
of supply of cottonseed, which severely restricted any increase of
output in response to increases in price and thus kept production
within the limits of consumption in food industries. In fact, the
practically complete absorption into food uses was hastened by a
decrease In the production of cottonseed oil from 1917 to 1923, due
largely to a succession of short cotton crops. The reduced supply
came to be used alinost entirely for food. Since 1924, although its

roduction has been larger, there has been no restoration of its use
1N soap. _

AnoI:,her important cause of the decreased use of cottonseed oil
in soap was changes in the types of soap produced. These changes
may be due part%y to advertising undertaken to provide a market
for products made from oils obtainable at low prices.

The question of replacement, approached by considering what might
be the effect on the future atilization of cottonseed oil of a drastice
reduction or elimination of coconut oil, brings up the question of
whether the possibility of an increased use of cottonseed oil involvin
material changes in the character of soap produced may be regarde
as ovidencing replacement, ILeaving aside this question, the possi-
bility of increasing the use of cottonseed oil in soap in the event of a
reduction in the consumption of coconut oil depends on the extent to
which cottonseed oil (through increase in price of soap oils), might be
diverted from lard compounds any substantial increase in production
being out of the question. 'The diversion of cottonseed oil from food
uses into the soap kettle would reverse the tendency which has pre-
vailed for three ({ecadcs, even before it became higher in price than
coconut oil. For a discussion of the conditions under which this
x\r;ight occur, see the general summary statement, p. 16, and Part

, p. 210,

he question whether the domestic production of soft vegetable
oils, principally corn, peanut, and soybean, could not be increased in
the United States and take the place once held in soap making by
cottonseed oil will be considered later, -
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(F) ECONOMIC FACTORS AFFECTING THE INTERCHANGEABILITY OF
COCONUT OIL AND ROSIN IN BOAP MAKING

Price and consumption trends,

Although rosin always has been lower in price than coconut and
other soap oils, its tendency toward a higher price level may have been
a contributing factor in the trend from yellow to white laundry soaps.
The price of K grade, used largely in soap, rose from 1.3 cents per
pound in 1915 to 5.8 cents in 1919, declined to 1.6 cents in 1921, rose
to 4.5 cents in 1926, and declined to 1.9 cents in 1930. Its consump-
tion in soap has been as follows:

Pounds . ' Pounds .
1914 L 185,310,000 | 1926 ... oo ._.. 118, 257, 000
1919 o 119, 529, 000 | 1927 oo 100, 277, 000_.._
1924 o e 104,956,000 | 1928 . .. ___.______ 92, 777, 000
1925, e 140,615,000 | 1929 . ... 114, 300 000

The decline of the use of rosin in soap making presents a question
of the meaning of the term ‘“replacement.” There is no direct com-
petition between coconut oil and rosin—only that involved in the
competition between yellow and white laundry soaps; that is, between
rosin, low-grade inedible animal oils (or palm, whale, or cottonseed
oil), and & small proportion of sodium silicate, on one side, and coco-
nut oil, higher grade inedible animal oils, and a larger proportion of
sodium silicate, on the other. As has been pointed out, rosin is the
Kuick-lathering ingredient of the yellow, and coconut oil of the white.

lthough the two soaps differ materialfy in characteristics, so far as
could be determined the price difference between them has usually
been small, sometimes one and sometimes the other being lower
in price.
he tabulation below shows the actual quantity of rosin used in
soaps in specified years subsequent to 1914 and the guantity which
would have been used if its consumption, instead of decreasing, had
increased to the same extent as did the total consumption of oils.

Amount of roain ’ Amount of rosin
which would bave which would hav.
Amount of been used it its Amouat of been used If ita
Year | rosin uggmp arod win | Difterence || Year | rosin °:£‘d’ it | Difference
Ins08ps | 1914 to the same Ip 808P® | 1914 {o the same
extent as the use oxtent as d,:xe use
of cils of of
Pounds Pounds Pounds Pounds Pounds Pounds
1919__.| 119, 529, 000 203, 841,600 | 84,812,000 || 1927...| 100, 237, 000 338, 913, 000 | 266, 686, 000
1994 .| 104, 956, 000 208, 349, 000 | 193, 393,000 || 1928_..] 92, 777,000 368, 760, 000 | 275, 089, 000
1925. .| 140, 615, 000 318,733,000 | 178,118,000 || 1929__. 114, 300, 000 387,297,000 | 273, 987, 000
.926._..{ 118, 257, 000 335, 411,000 | 217, 154, 000 |

The increased quantity of rosin required to maintain the same
proportionate production of yellow laundry soaps as in 1914 was
exceeded several times by the quantity of exports, which in recent
years have ranged from about 600,000,000 to 700,000,000 pounds
annually.
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(G) ECONOMIC FACTORS AFFECTING THE INTERCHANGEABILITY OF
PALM AND WHALE OILS WITH DOMESTIC INEDIBLE ANIMAL OILS,
INCLUDING GREASE AND FISH OILS, IN BOAP MAKING

Price and consumption trends.

From 1914 through 1922 the proportions of the total consumption
of oils in soap making supplied by inedible animal oils increased.
Between the same years the proportion supplied by palm oil remained
small, rising, however, from between 1 and 2 per cent to between 2
and 3 per cent of the total. During most of this period palm oil was
higher in price than tallow. Since then, however, the tendency has
been for palm oil and tallow to sell at close to parity in price, taking
into consideration refining costs, which are usually higher for palm
oil, and glycerin yields, which usually are higher for tallow. Since
then also the use of palm oil in soap making has increased, and in each
year from 1923 to 1930 it has supplied from 6 to 12 per cent of the
total consumption of oils in that imfustry. This increase has occurred
mainly on the Atlantic seaboard, where imported oil has a more
advantageous price position than in the soap centers of the Middle
West, close to the largest domestic production of inedible animal oils,

Representative price data, such as can be published, were not
obtainable on whale oil or fish-oils, When they are used in soap
making, they compete with inedible tallow and must be bought at a
price sufliciently below that of tallow to offset the cost of hydrogen-
ating them. :

Conditions of demand.

Palm oil and hydrogenated whale oil and fish oils have a more re-
stricted market than tallow. Tallow is generally preferred by soap
malkers to hydrogenated whale oil and fish oils, whiolh are used mainly
to blend with tallow in the production of general houschold and
lnundry soaps. The principal ‘il‘nitation on the use of palm oil arises
from the fact that it is confined largelyto yellow soaps, as it is ex-
»ensive to bleach and usually is not obtainable at a price sufficiently
{)elow that of tallow to warrant the added cost. On the other hand,
palm oil has a considerable market in which it is preferred. This
market 1s crented by demand for it (1) in certain textile soaps, (2) in
certain trade-marked brands of soap, the brand name and advertising
description of which require the use of palm oil, and (3) in certain
brands of soap to which palm oil gives a distinetive red color. There
are, however, certain important manufactures, such as that of yellow
laundry soaps, in which it is freely interchangeable with tallow, the
cheaper of the two being used.

Conditions of supply.

Palm otl.——Palm oil production had a marked expansion during the
decade 1920-1930.and gives promise of further expansion. Krom
1923 to 1930 its export from the principal producing regions increased
about 55 per cent; its import into the United States, about 120 per
cent; its use in domestic sonp making, about 90 per cent. Although
there are possibilities of expansion in West Africa, the prospects for
further increase there in the production of palm oil in the near future
are not good. A large increase, however, may bhe expected from the
Dutch East Indies, chiefly Sumatra, and from British Malaya. In
the main palim-growing region of Sumatra the acreage planted to oil
palms increased from 10,860 in 1918 to 61,123 in 1929. In the entire
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islanid there were planted to palms in 1929, 93,409 acres, on onl
41,174 acres had the trees reached bearing. The acreage in Britis
Malaya increased from 2,240 in 1922 to 24,000 in 1928, with further
acreage reserved for future plantings. ‘

Whale oil..—The world production of whale oil expanded tenfold
from the whaling season 1919-20 to the season 1930-31. This increase
resulted from the wholesale exploitation, largely by Norwegian and
British whalers, of the Antarctic waters which afford the principal
remaining undepleted supply of whales. For a limited number of
years longer, the catch of whales may continue to increase, although
perhaps at a slackened rate. In a comparatively short time, however
a rapid decline may be expected to set in, unless an international
agreement is made severely curtailing each year’s catch. Large
whalers, principally Norwegian, operating in the Antarctic region
have voluntarily limited operation for the 1931-1932 season only.

Domestic fish oils.—It seems probable that under favorable condi-
tions of price the production of fish oils in the United States could be
somewhat increased, but the maximum increase which could be ex-
pected would still leave fish oils a minor source of supply of animal
and vegetable oils consumed in the United States. In the 5-year
period 1926-1930, average domestic production of fish oils amounted
to 96,763,000 pounds and the total consumption of animal and
vegotable oils, except butter, to 5,700,000,000 pounds.

Domestic inedible tallow and animal greases—Production of in-
edible tallow and animal greases in the United States increased 82
per cent, or from 447,000,000 pounds in 1914 to 811,000,000 pounds
in 1930, This increase was due largely to a greater utilization of waste
fats, for between the same years the production of meat rose only 23
}mr cent. Further increase in the utilization of those wastes may occur,
yut it probably will be gradual. Ultimately, of course, the production
of tallow and grease is limited by the production of meat, which
seems to be growing less rapidly than the growth in population. In-
crease in the price of animal oils might, however, cause such change in
the method of feeding animals as would result in a greater Froportion
of fat. To what extent this would prove profitable or would actually
take place in case of a marked reJuction in consumption of foreign
oils it is impossible to judge; it should be noted that such a change
would affect the character of the meat sold as such, not merely add
to the quantity of tallow and greases available,

Replacement.

_Table 35 shows for the years 1926 to 1930 general imports of palm
oil, whale oil, fish oil, and inedible tallow and animal greases, sepa-
rately and in total,

TaBLR 36.—General imports of palm oil, whale otl, fish oil, and inedible tallow and
animal greases

Inedible
Year Palm ofl Whale oll | Fish oll 1 | tallow and Total
. greuses
Pounds Pounds Pounds | Pounds Pounds.

R N PN 30, 746, 000 | 63, 434,000 | 31,000,000 | 15,617,000 | 240, 887, 000
L1 159,912, 000 | 39, 760, 000 | 85, 721,000 | 15, 969, 000 | 301, 352, 000
£t N 169, 238, GO0 | 68, 386, 000 | 72, 497,000 | 16, 463, 000 | 326, 604, 000
1920 e raaaae. 281,816,000 | 54,532, 000 | 77,919,000 | 18, 987,000 | 413, 224, 000
0. i, 7,492, 000 | 74,063,000 | 84,277,000 | 5,175,000 | 451, 607,000

1 Includes becring, sardine, and ““other'’ fish oils, (ncluding salmon. —_
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With the exception of some 15,000,000 pounds of palm oil used
annually in the tin-plate industry, prwticaﬁy all these imports may
be takon as technically interchangeable with tallow and grease,
although palm oil is not much used in white soaps because of the cost
of bleaching. Since this is true, how far they may be considered as
in replacement of domestic oil and how far as supplementary to them
depends on the extent to which the domestic supplgr of inedible animal
fats, whale oil, and fish oils would have been expanded had the
imported materials not been available, Any increase which would
have occurred in the domestic production of whale oil and fish oils
would have been small compared with these imports, unless domestic
whalers should begin -operations in the Antarctic. At higher prices
a larger expansion of the production of inedible tallow and greases
might have occurred. How great this expansion would have heen
hinges upon unpredictable factors, such as the effects of higher prices
on demand for and supply of tallow and grease and their joint prod-
ucts, tankage, and crac}}()hng. :

(H) ECONOMIC FACTORS AFFECTING THE INTERCHANGEABILITY OF

DOMESTIC SOFT VEGETABLE OILS

In the foregoing discussion the question of the possibility of sub-
stituting imported coconut, palm, and whale oils for domestic soft
vegetable oi‘s, other than cottonseed oil, has been raised. The oils
which must be considered in this connection are corn, peanut, and
sovbean oils. Sunflower seed has also been mentioned as a possible
source of domestic oil. Sunflower seed has been produced in various

arts of the country for poultry feed, but so far as known, has never
Koon crushed for oil on a commercial scale,

Comparison of prices.

Table 36 affords a comparison of prices of cottonseed, corn, and
peanut oils,

TanLE 36.—Comparison of prices of coltonseed, corn, and peanul oils in barrels

[Cents per pound)
ool Peanut
. eani
refined, ?‘m" oll, re-
Year white, New ' fined,
deodor- York New
jzed, York .
Chicago
13.6 13.8 15.8
1.2 1.6 14. 4
10.8 120 13.3
10.6 1.3 13.3
9.7 10. 4 12.1
L1 120 13.8
1031 (Arst hall) e e emceeeameneaa———a 0.2 9.9 1.7

Table 37 indicates that until 1931 soybean oil was higher in price
than corn oil, and therefore higher in price than cottonseed oil,
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TasLe 37.—Comparison of annual auizag:h prices of crude corn and soybean cils in
rre

[Oents per pound}

. Crude
Crude bean

Year
corn ofl oll

120 12.8
10.8 120
10.5 12.2
10.3 12,0
0.4 10. 1
10.6 1.8 -
8.4 .2

It is apparent that if cottonseed oil, because of price, is not available
for the soap kettle, neither are domestic corn, peanut, or soyhean oils,
Practically their entirec production, like that of cottonseed oil, has
been absorbed in uses in which they command prices in excess of
those paid for soap oils. Some off grades of these oils do go into the
soap kettle, but ordinarily little, if any, of the standard grades.

Conditions of supply. -

It has already been indicated that there.is little prospect of much
expansion of the supply of cottonseed oil. It remains to analyze the
conditions of supply of ¢orn, peanut, and sovbean oils.

Corn 0il —Corn oil is produced, nlong with about an cqual amount
of corn-oil cake and meal, from the com germ, which forms from
6 to 13 per cent of the total weight of the corn kernel. The oil pro-
duction in the United States has been confined to that obtained from
crushing the germs which are separated from the rest «f the corn in
the manufacture of cornstarch, glucose, and rolated products, and of
degerminated corn-meal grits and hominy. The amount of corn oil
produced in any year, therefore, depends aimost entirely upon the
magnitude of the production of the corn products named. Con-
siderably higher prices than have hitherto been obtainable for corn
oil might lead to some increase in its production, which since 1921 has
fluctuated from 112,000,000 to 134,000,000 pounds annually. A
larger utilization of the germ separated in producing corn meal and
hominy might result in a small increase in production. It might
also be technically possible to devise an econonucal method of separat-
ing the corn germ for oil purposes, leaving the remainder of the kernel
for animal feed. To what extent such a process could be applied
would depend on its cost and on the relative demand for degerminated
corn as against whole corn for animal feed.

Peanut oil.—In the United States peanut oil, in most years, has
been made entirely from cull peanuts, which is the grade of peanuts
left after separating out the grades salable for dircct human con-
sumption and for use in making candy or peanut butter. Increased
production could be accomplished only in one of the following ways:

(1) By increasing the peanut crop, which would give a larger
volume of culls for crushing but would tend to lower the price for the
major Eroducts, graded peanuts, in the shell and shelled.

2) By crushing not only culls but some of the higher grade nuts,
To make this possible either prices of oil must rise or prices of graded
peanuts for direct consumption must decline.
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(3) By crushing peanuts as they come from the farm ungraded.
This would happen on a considerable scale only when peanuts are
worth about as much for oil and cake as they are for direct consump-
tion. This could occur in two ways—(1) by the value of peanuts
for oil rising to their value in direct consumption or (2) by their value
in direct consumption falling to their oil value. The former seems to
have happened in some of tﬁe’war years, with the result that in 1919
the ;zleanut oil produced reached the record amount of 88,000,000
pounds.

Soybean oil.—Soybean oil is produced from soybeans, a principal
and not a by-product. The bean when crushed yields, however, only
about 15 per cent of oil, the remainder being oil cake and meal of
high feeding value. Production in the United States, although still
small, has been increasing in recent years, as shown by the following

- figures for production in years beginning October 1 and ending Sep-
tember 30 of the years named.

) Pounds Pounds
192426 . oo 2,269,000 | 1928-29_._ .. .. _...__.. 7, 285, 000
1925-26. . . ... 2,638,000 | 1929-30_ .. ... 12, 391, 000
192627 . 2,659,000 | 1930-31. ... ____.... 39, 129, 000
1927-28_ ... 4, 374, 000

Through 1929-30 the production of soybean oil seems to have kept
largely within the limits of the ability of the paint and varnish indus-
try to absorb it at prices above those prevailing among the oils, like
cottonsced oil, most widely used in the food industries. If soybean-
oil production, however, is extended much beyond the amount which
will be absorbed in the paint and varnish industry, it will come into
competition with cottonsced oil and other edible oils and may be
expected to fall below cottonseed oil in price, as it is more difficult
to refino than cottonseed oil, which is preferred to it in most edible
uses. If it should come to be used on a large scale in soap making its
price would drop still lower. DBut whether it would be profitable to
raise soybeans for oil, even at cottonseed oil prices, is problematic,
Much would depend on the market for oil cake, discussed below.

0il cake and oil meal. -

The possibility of expanding domestic production of soft vegotable
oils, such as corn, peanut, and soybean, depends to some oxtent upon
the market for oil cake and oil meal. Cottonseed and soybeans yield
about five and one-half times as much meal as oil; sunflower seed,
three and one-half times as much; peanuts, two and one-half times as
much; and flaxseed, twice as much. The corn germ yields about equal
amounts of the two, and copra yields about half as inuch meal as oil.

Exports of oil cake and oil meal have exceeded imports by the
following amounts:

Pounds Pounds
1921 oo 1, 105,000,000 | 1926 . _ ... ._.... 1, 329, 000, 000
1922 . . ... 833,000,000 | 1927_ . ... __... 1, 381, 000, 000
1923 . 793, 000, 000 | 1028 ... .. ... 936, 000, 000
1924 ... 1,135,000,000 | 1929 ... ... ____.... 943, 000, 000
1926 - oo 1, 397, 000, 000

Imports have been considerable, however, and have come in mainly
on the Pacific coast, where the local production has not been sufficient
to supply the demand. Exports have been almost entirely from
linseed-o1l mills in the Northeastern States and from cottonseed-oil
mills in the Southern States. The linseed cake exported is made from
imported flaxseed and is exported with bemnefit of the drawback
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Crushers in the East and in the South usually have found a more
advantageous market in Europe than in the far Wostern States,
while the far Western States have found it more advantageous to
buy in various countries of the Far East and in near-by Mexico.
This situation arose largely from the fact that costs of occan trans-

ortation are lower than those of transcontinental rail transportation.

t may have been altered by the imposition in the tariff act of 1930 of &
duty of three-tenths of 1cent per pound on imported oil cake and oil meal.

The effect of an increased production of oil eake and oil meal incident
to an increased production of oil expressed from domestic materiils
would vary according to the following factors:

(1) According to whether produced in the scarcity regions of the far
West or in the surplus regions of the South and East,

(2) According to whether or not accompanied by a decrease.in the
?‘il ca.kis1 and oil meal made from imported materials, such as copra and

axseed.

(3) Upon the grade of the oil meal in which the increase should come.
Linseed, cottonseed, and soybean-oil meals are of high grade. Corn
oil is not as high as tho others in protein content for which the oil
meals are usually fed.

(41) Upon the possibility of expanding domestic consumption of oil
meals.

(6) Upon the effect of an increased export to Europe upon European
prices, if a larger export surplus should develop.

() ECONOMIC FACTORS AFFECTING THE INTERCHANGEABILITY OF
SESAME OIL WITH DOMESTIC COTTONSEED AND CORN OILS

Sesame oil, as has been noted, has been used.in this country princi-
imlly as a salad oil and as a constituent of salad dressing and, on the
>acific coast, in lard compounds., Some grades have gone into the
manufacture of soap.
Price position.

The table below indicates that sesame oil has usually gold on the
Atlantic seaboard for higher prices than cottonseed or corn oil, this
being possible because in eastern cities there is a special trade which
prefers it. In 1930 and 1931 sesame oil, crushed to a lurge extent in
Pacific coast mills from imported seed and used there largely in lard
compounds, may have had some price advantage there over cotton-
seed and corn oils shipped across tge country from mills in the South,
East, and Middle West. No price data are available, however, to
determine this point definitely,

TasLe 38.—Comparison of prices of collonseed, corn, and sesame oils in barrels
[Cents per pound} :

Cottonseed
Year oll, white cr::ﬂr:e(:l‘f' s%rg:&u,
o] New York | New York
J028 e eeteibiececacctacsaccacanecacecnoan- 13,0 13.5 13.8
7.1 PO 1.3 11,6 13,0
< PP 10,6 120 3.8
RN 10.6 1.3 125
B0, .« e et tei et e e aaae 9.7 10.4 11,8
AVOrMge. e eiaeee e 11.1 12,0 12,9
1081 (Brst hall) . ..ot catr e aae 9.3 0.9 10.8
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Conditions of supply. '

It has been noted that the supply of cottonseed and corn oils is
not readily expansible. The same seems true also of sesame oil.
In fact, exports of sesame seed from China and India have tended
to decline in recent years. Altogether in 1930 they were equivalent
to only 150,000,000 pounds of oi%, of which about 36,000,000 pounds
were consumed in the United States.

Question of replacement,

In forming a judgment on the extent to which sesame oil has
replaced domestic oils, the following facts are pertinent:

(1) The whole quantity of sesame oil consumed in the United
States is technically interchangeable with domestic cottonseed and
corn oils, ]

(2) Before 1929, when the use of sesame oil amounted to from
5,000,000 to 15,000,000 pounds annually, consumption, except for a
small use in soap, was divided between a special trade in eastern
citles, in which it commanded a price premium, and the manufacture
of salad oils and dressings, lard compounds, and soap, principally on
the Pacific coast. In the latter use it competed directly with domestic
cottonseed and corn oils,

(3) The increased domestic consumption of sesame oil since 1928
has gone to some extent into soap, but mainly into salad oils and
dressing, lard compounds, and to a small extent into margarine.

(4) In eastern markets sesame oil has usually sold higher in price
than cottonseed and corn oils. It may be that on the Pacific coast
it has at times, particularly since 1928, undersold those oils, but no
data on the subject are available.

(6) In 1928 and preceding years exports of cottonseed oil regularly
exceeded domestic consumption of sesame oil; since then the reverse
has been true.

(6) Further increase in the use of sesame oil is limited by the rela-
tively small available supply of sesame seed, exports of which from
China and India have tended to decline in recent years.

(J) ECONOMIC FACTORS AFFECTING THE INTERCHANGEABILITY OF
PERILLA OIL AND LINSEED OIL

The comparison below indicates that perilla oil was higher in price
than linseod oil except in 1930 and 1931, when linseed oil seems to
have had a slight price advantage,

Tasue 30.—Comparison of prices of crude perilla and linseed oils in barrels, New
York

[Cents per pound] FE——

. Perilla | Linseed o Perilla | Linseed
Yoar ofl oil Year oll oil
1920 ... ... --- 13.7 FL2 01020, Lo ool 15.2 12.3
|8 7 N 14.8 1005 [} 19300 oo iieet 12,2 12,6
1928 e 14.3 10,0 || 1931 (first half) ... ... ... 8.9 9.0

~ The supply of perilla seed is limited and uncertain in quantity.
"~ It is not probable that it will be increased to any upprecialﬁe extent
in the near future. Perilla-oil cake is unfit for cattle feed, but is
used in Japan as a fertilizer for mulberry trees.
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Imports into the United States in the last 11 years have varied
from a low of 652,840 pounds in 1921 to a high of 8,838,000 pounds in
1930. Next to 1930 the largest imports were 7,582,000 pounds in
1920 and 7,401,000 pounds in 1926. The larger imports in 1930 ma
have been in part due to a substitution of perilla oil for linseed o1l
in some uses, particularly in border-line uses where there is not much
preference between the two oils. Only to the extent of such substitu-
tion could perilla oil be said to have replaced linseed oil except in
the sense that if perilla oil had not been available consumers might
have been forced to use somewhat different enamels and varnishes
made of linseed or tung instead of perilla oil. Perilla oil ordinarily
goes into the production of certain high-gloss enamels and baking
varnishes, which manufacturers state would be difficult to manufac-
ture without it. About half of the domestic consumption of linseed
gil is dgmestic, the other half being imported or made from imnported

axseed.

(x) ECONOMIC FACTORS AFFECTING THE REPLACEMENT OF RAPESEED
OIL AND DOMESTIC CORN OIL ~

No marked change may be expected to occur in the supply of rape-
séed oil, either in the way of an increase or a decrcase. Imports into
the United States rose from 12,000,000 pounds in 1920 to 19,000,000
pounds in 1926, but declined to 15,000,000 pounds in 1930. The
following comparison shows that it has sold at a lower price than corn
oil, with w-hic{: it is to a limited extent competitive as a material for
rubber substitutes.

TABLE 40.—Comparison of prices of rapeseed and corn otls in barrels, New York
[Cents per pound)

Rape- Rape-
Year sood Corn oft Year seed Corn oll
oil oil
b1 7 1.8 154 | 1929 oo iaeeaan 10.8 1.3
L 71 PN 10.7 1L8 0 1930 .. ... 8.4 10. 4
1928 . e e aerann 11. 4 12.0 {} 1931 (Arst hall). . ..o ... .... 6.9 9.9

As far as the commission could learn, no other animal or vegetable
oi] has been successfully used in place of rapeseed oil in its principal
use as a lubricant for marine engines. Any replacement of domestic
oils by rapeseed oil which hss occurred has been in the rubber-
substitute industry. Two types of rubber substitutes are made,
one from rapeseed oil and one from corn oil. Each type has distinc-
tive characteristics which cause it to be preferred in certain uses, but
there are some border-line cases where either could be used. In such
cases replacement may be said to have occurred hecause the price of
mpesee({) oil was lower than that of corn oil. How far corn-oil sub-
stitute, in other cases, would be used if the rapeseed-oil substitute
were not available can not be determined.

110349—8, Doc. 72, 72-1-—8



PART 11
GENERAL INFORMATION ON VEGETABLE AND ANIMAL OILS

World production. :

The important oils produced in the world, besides butter, lard, other
animal oiis, and fish and whale oils, and excepting mineral oiis, are
the vegetable oils obtained from cottonseed, peanuts, olives, coconuts,
palm {ruit (palm oil and palm-kernel oil), flaxseed, soybeans, sun-
flower seed, and rapeseed. Other vegetable oils of less importance
are sesame, hompseed, perilla, corn, castor, and tung oils.

Cottonseed oil] is produced in larger quantitics than any other oil,
and the United States is the largest world producer. Olive oil is
the chiel oil produced in Iurope from home-grown raw matorial,
Other important oils are produced from raw materials grown in
Soviet Russia, Argentina, Africa, and the Orient.

Although the world output of individual oils has varied from year
to vear, the total output in recent years has been fairly uniform,
decline, however, was shown in 1930, Coconut oil increased regularly
over the period up to 1930 except for an insignificant decline in 1928.
A considerable decrease was shown in 1930,

Table 41 gives the world production of the more important vege-
table-oil materials in torms of oil.

The figures in the table are based upon the production of oil seeds
(exports in absenco of production) of all important producing and
exporting countries for which statistics are available. These figures
should not be confused with actual production. For some countries
they will exceed actual production, because of the inclusion of oil
seeds not used for oil; for other countries they will be less than actual
production, because of the exclusion (records unavailable) of raw
material used for oil consumed locally. They indicate, however, the
potential world oil supply, especially the trends of this supply.

64
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TaBLE 41.—Vegetable oils: Production of more imporiant malerials, expressed in
- terms of otl yield, in leading producing countries

[Source: Forelgn Crops and Markets, U, 8. Department of Agriculture.]

[1n millions of pounds)

0Ofl Prodncetion, in terms of oil
equlva-| -
on - lent of
arinl | 1928 | 1024 | 1025 | 1026 | 1027 | 1928 7| 1920 | 1030
Per cenl
Cottonseed ... .............. 16| 2,680 | 3,108 | 3,539 | 3,611 | 3,466 | 3,740 3,730 3, 524
Peanut. .. ..__...._._.. R 20 1,759 2,197 2,606 2,800 3,087 | 3, 2, 782 2, 200
OlVe . e e e 1, 543 1,720 | 1,442 1,287 | 2,340 1,406 ] 2,695 | 968
Coconut _.._....._. 66 1,387 1,488 | 1,613 1,686 | 1,724 1,721 1,793 1, 6562
linseed 1. .. 331 2,108 2271 2,655 | 2,648 2,799 | 2,508 | 2,002 2, 696
Soyvbean.... 16 9 9569 1,143 1, 346 1, 361 1,403 1,657 1, 264
Sunflower . . 22 869 700 | 1,206 8301 1,111 120 1,143 1, 062
Rapeseed. ...... 381 1,139 1,112 1,219} 1,004 1,048 031 88} 1, 041
Sesame. .o 45 1 445 654 522 538 6865 620 b47 470
Palin-kernel ... .. .. .. ...... 46 483 536 584 676 593 5560 538 Q]
Palme______. araerlPNNUIP ST 330 418 447 412 435 477 532 (O]
Hempseed. ... ool ... 30 266 245 408 390 408 414 416 395
AT Y RS U 112 119 119 100 120 101 119 158
Total ...l 14,004 | 15,633 | 17,480 | 16,833 | 19,146 | 18,530 | 18,734 {115,228
Total, excluding palin-kernel
and palmolls® ... __|........ 13,261 | 14,680 | 16,449 | 15,720 | 18,118 .17, 503 | 17,664 {115,228
-

! Potal in 1930 affected largely by the abnormally low ollve-oil production,

3 Five chief producing countries.

3 Russta only for 1924; Russia and Bulgaria, 1925 to 1930,

¢ India only.

5 Data not avallable,

¢ Includes some palm-kernel ofl.

! Exports from China, ~-

¥ These ofls are excluded in order to make other years comparable with 1930.

The _following tabular statement shows the chief sources of the
principal vegetable oils and of whale oil as well as the sources of the
raw materials from which such oils are made. It also shows the chief
countries importing and exporting these oils and oil-bearing materials.

Data are unavailable on the world production of animal oils. The
United States, however, is undoubtedly the chief producer of butter,
lard, tallow, and greases. The output in the United States of butter
approximates 2 billion pounds annually; lard about two and one-half
billions; tallow, about one-half billion; and greases, about one-third
billion pounds. The world output of marine-animal oils has increased
to more than 1,750,000,000 pounds, of which somewhat less than
1,500,000,000 (l)ounds is whale oil produced principally by Norway
and the United Kingdom.



Vegetable oils and whale oil: Loading sources of the oils and of their raw materials, and chief countries importing o
oil-bearing materials

~.

Chief countries

a1 exporting such oils and

(il et M
Trodueing raw material | Exporting raw material | Importing raw material Producing the oil Exporting the oil Importing the oil
Cottonseed. .o oeeee.n. United States, India, | India, Egypte-co e aeon United K,"ingdom ........ TUnited States, United | United States, United | Canada, Germany,
Egypt. . . Kingdom, Egypt. | Kingdom. Egypt. Netherlands.
Peaput_.... .i ........ India, A!r‘ca, China_._.. India, Africa .o ooasl France, Germany ... France Germany, China| France, Germany, China U{l‘ it gdmiingdom ,
Nether .
Olive.___.__ ) _.._.__ Spaip, Italy, Greece, |occe o e Spain, Italy, Greece, | Spain, Ytaly.cooeeaa.. TUnited States, France,
' Portugal, North Africa e i Portugal, North Africa. United Kingdom.
Coconut. . e Philippine Islands, | Philippine Islands, | United States, Nether- | Philippine Isiands, | Philippine Islands, Cey-| United States, United
Netherland East Netherland East lands, Germany, Netherland. East lon, Netherlands. Kingdom.
Indies, Ceylon, British Indies,Ceylon, British France. Indies, Ceylon, India,
Maiaya, India, South Malaya, South Pacific Uunited States, Netber-
Pacitic Islands. Islands. }éxnds, Germany,
rance.
Linseed . occecmeee-. Argentina, UnitedStates, | Argentina, India, Can- | United States, United | United States, United | Netberlands, United | United Kingdoin.
India, U. 8. §. R.;2 ada. Kingdom, Nether- Kinpgdom, Nether- Kingdom.
Capada. lands, Germany. l§n§15,R ?ermany, U.
S S.R.
Soybean... coweeen- (03153 - U Ching. oo Japan, United Kingdom,| Chine, Japan, United | China, Japan, United | United Kingdom,
Germany. Kingdom, Germany. Kingdom, Germany. Netherlands.
Sunfiower...........] U. 8. 8. R, China..__._| G. 8. 5. R.,} Chipa.._... Germany, United King- | U. 8. 5. R.,;! Ching, |ucmecemmcmmcccmamaccennas
dom. gnited Kingdom,
eTI0an;
Rapeseed...oocoeun. India-Ching...ccaccuaoooo India-China.........__.| Japan, TUnited King- | Germany, India—Ch;na Japan, TUnited Xing- | United States.
dom, Germany, | Japan, United King- don.
Netherlands. dom, Netherlands.
Sesamse O ..} China. ..} Netherlands, Germany, | India-China, Nether- | Netherlands............. Do.
i United Kingdom,| lands,Germany,
i France, United States. United Kingdom,
. . France, United States.
Palm-kernel.........| Africa, Netberland East | Africa, Netherland East | Germany, United Xing- | Germany, United King- Garmany. United King- Do.
Indies. Indies. dom. dom.
Palm e eaen [« N R Alrica, Netherland East A(rica. Netherland East | United States, United
i i dies. dies. Kingdom.
Hempseed .. .c_... U.8.S. R .. emccmafomcmenecmac U.8. 8. RAeae SRS RN
TUBE e ccmcemccceee Chins. vecmceceean ! e m—————————mm ] e — e m—a o os e [97:15 ;7. Y Ching.eo e ceeeees United States
Perilla- v eomeccenocaan s 11 S [0F:1 - VN Japan. ..o ees China, Japan...._..._.. China, Japan.. ._...__. Do.
Whalee oo ADRLAICtiC WALerS. o ool cmeeccmeececmeccmerecna)ecmmeenaa——m e e . Vgrway,* Unlted King- N%my, United King- | United States, Germany.
om.?
(407 ¢ » VI United States. oo ococenfoccmemerceccmnn United States.____._.__.

* Union of Socialist Soviet Republics (Russia).

1 That is, vessels registered under flags of these countries.
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Position of the United States with respect to oils.

Foreigén sources supply an increasing share of oils consumed in the
United States. Imports of oil, as such, increased from 728,000,000
pounds in 1923 to 1,124,000,000 pounds in 1930, while exports de-
creased from 1,373,000,000 to 873,000,000 pounds. Whereas in 1923
there was an excess of exports over imports of (45,000,000 pounds, by
1930 the reverse was true and imports exceeded exports by 251,000,000
pounds. Including the oil produced from imported raw material the
change is from an almost even balance of imports and exports in 1923
to an excess of imports over exports of 1,072,000,000 pounds in 1929
and of 933,000,000 pounds in 1930. In other worés, the United States
now consumes about a billion pounds annually of foreign oils in excess
of exports. As will be shown in a later table, the soap industry is
chielly accountable for this increasing importation. Table 42 shows
the import and export trade of the %‘nited States in .oils, including
butter and lard but excluding derivatives, such as oleic and stearic
acid, and products into which they enter, such as soaps and paints,

TasLe 42.—0ils: Relation of tmporis to exports tn the Uniled Slates
[In thousands of pounds)

Excluding ol! from imported stock | Including oil from imported stock
Year . Fxcesd ex- Excess im.
Imports Exports | ports over | Imports Faporis | ports over
_ imports : axports
10230t evcecveeac s 727,629 | 1,372,038 045,300 | 1,447,663 | 1,372,938 474,728
1924, e ecicnccanana. 680, 451 | 1, 206, 258 15,806 | 1,231,387 | 1,206, 256 -~ 64, 800
1028, e cravenamnnes 824,338 | 1,028/319 203,081 | 1,419,883 | 1,028,819 391, 814
1026 o ieaeaeiiemcnannncanaa 870, 583 990, 107 128, 804 , 629, 999, 107 802
57 7 PRI 920,620 | 1,008, 982 igg::m 1,672,120 | 1,005, 952 468, 108
1028 e ieeacnne 948, 064 | 1,031,419 468 | 1,088 728 | 1,031,419 627, 308
1029, i iieeeienninenan 1,201,783 | 1,079,196 | ~182,588 | 2, 150,979 { 1,079,106 | 41,071,784
1030 . e iccnac e cccananaa. 1,124, 300 872,961 | --251,420 | 1,805,860 872, 961 +432, 903

o gg}mﬁ& For bssio statistics, Forelgn Commerce and Navigation of the United States, Department of

As shown in Table 42, imports into the United States of oils includ-
ing the oil equivalent of imported stock have increased until they
now far exceed exports, With adjustments for stocks at the begin-
ning and at the end of each year the United States consumption of
oils for all purposes exceeds the domestic production by about a
billion pounds annually. In the consumption of oils by the different
industries, however, the situation varies.

Cottonseed oil and lard are produced in large quantities in the
United States, and a part of these two products;-particularly lard, is
exported, These two are the major oils used for Euman food (apart
from butter). More than offsetting these exports is the importation
of the oils used in soap, paint, and miscellaneous manufactures some
of which also are used in the food products industries. The present
domestic production of inedible oils is less than the consumption
in these industries, and this excess consumption over production is
made up rincipafly of imported vegetable oils and raw materials.
Coconut oil and copra, palm, palm-kernel, whale, and fish oils, and-
olive oil foots are imported cfﬁeﬁy for use 1n the soap industry; tung,
soybean, and perilla- oils, and flaxseed, for use in the paint industry;
sperm, cod, cod-liver, and rapeseed oils, and castor beans, for use
in the miscellaneous industries, ‘ :
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The following classification shows the principal oils arranged
according to their more important uses in the United States.

Animal and vegelable oils: Classificalion as lo chief use!

. | Paint, varnish, | .
Edible uses i Soap linoleum '] Miscellaneous uses
Y DS, ;
H

Butter, ¢ Tallow, inedible, Linseed oil. | Castor oil.
Lard, . (reases. Tuny oil. " Rapeseed oil.
Tallow, edible, | Coconut oil, Soybean oil, ! Spermoil.
Cottonsced ofl. | Pulm oil. Perilla oll, Cod and cod-liver oil.
Olive ofl, edible. | Palm-kernc! oll. ? Sod oil.
Peanut oll, i Olive oil, inedible, Wool grease.
Corn oil, + Olive-oll foots. Neat's-Toot oil.
Sesame oil, 3 ' Whale oil, Almond ofl.
Suntlower ofl. ¥ ' Seal oil, Oroton ofl.

i Fish olls.

| Vegetable tullow,

! Cottonseed and other vegotable oil foots.

l

! Listed as animal and vegetable ofls in approximate order of the quantities used-
1 Used for edible purposes when not denatured.
¥ Used for inedible purposes when denatured,

Table 43 shows the conditions of supply of oils, including butter and
lard, in different branches of consuming industries of the United
States. Here A, indicative of an export basis, is obtained by deduct-
ing imports plus stocks on hand at the beginning of the period from
exports plus stocks on hand at the end of the period. B, indicative
of an import basis, is obtained by deducting exports plus stocks at
the end of the pericd from imports plus stocks at the beginning.
The figures are tabulated according to the principal use of the oil or
fat concerned and are not intended to show the actual consumption
in each group. Coconut oil, for example, the consumption of which
is about 60 per cent in.the soap industry and about 40 per cent for
edible uses, is tabulated under soap. An adjustment for this distribu-
tion would decrease A for cdible uses and B for soap manufacture by
moro than 200,000,000 pounds. Likewise, the fish oils are tabulated
under soap, although a certain percentage of them is used in paints.

TaBLE 43.—0ils: Condilions in the domestic supply, including bulter, lard, oleo otl?
oleo stearin, and oil from tmported slock, shown by consumplion groups
[In thousands of pounds)

Al B1

Year . Misoella- | P—A

\ Soap in- | Paint ln- A
Edible uses| "4 giry dustry 'tfg;‘d&

1,147,218 | 519,400 | 527,569 68,189 | —31,901
110,408 | 496,938 [ 411,713 73,214 | —134, 548
708,266 | 644,002 | 383,308 83, 088 403, 180
954,050 | 063,070 | 632 485 85, 533 327, 654
088,215 |  TILOTO | 499,933 [ 108870 412, 267
5 : 73170 | 113,812 701, 021
835,200 | G724 | 89707 | 122000 851, 603

; 386,802 | 103,580 830, 746

d
i
U
J

Source: For basie statistics, Forelgn Conunerce nnd Navigation of the United States, and Bureau of the
Census, United States Department of Commetce,

§ See preceding text for definition.

United States imports of oils, including raw materials in terms of
oil, {ree of duty, now considerabiy exceed imports of the dutiable oils.
Table 44 shows imports into the United States of dutiable and free
oils and oil-bearing materials in terms of oil.



TABLE 44.—Animal and vegetable oils, dutiable and free, including raw malerial in terms of oil: Imports for consumption in the United States

[Source: Foreign Commerce and Navigation of the United States, Department of Commerce]

[In thousands of pounds]
Jan.1to | June 18 1o | TOtAL Jau-
1923 1924 1925 1926 1927 1928 1929 June 17, | Dee. 31, D‘j&fglw
1930 1930 ’
1930
Dutiable: )
Flaxseed (in terms of Hnseed oil) ... _..____._.._..__ 456, 474 311,210 309, 722 418, 655 412,877 329,775 447,383 203, 717 33,830 237, 547
Oliveoil,edible____________________ . . 73, 568 76, 900 87,683 80, 760 71,848 83,304 92, 050 53,330 38, 687 2, 017
Whale oﬁ b TR TS T 28, 853 37,528 53,558 39, 247 53,130 48,427 58, 550 29,518 23,186 52,702
Castor bean (in terms of castor oil) ___________._____ 37,188 35,681 45,037 42 334 51, 501 58, 988 73, 665 16, 505 28, 735 43,241
Castoroil .. .. 1,018 293 330 450 19 1,033 138 15 30 45
Menhaden, herrlmg, andsodoil _________________. 4,324 4 511 4,253 14, 571 39,216 375 34,713 21,916 7,067 23, 983
Rapeseed oil 15, 932 17,363 12,675 20, 767 19,222 876 18, 801 7,190 2,475 9, 685
Soybean ofl.._. 22 15, 905 26,370 11,515 12, 587 16,317 7,27 3.387 10,614
Palm-kerneloil....._.___ e 9, 867 9,867
Wool grease_____ ... e 9, 967 11, 767 10,927 10, 869 10, 550 5,977 1,636 7,013
Sealofl. e 2,738 4,381 4,719 1, 461 4,731 2,206 1,146 3,352
Spermoil .. 1,937 1,030 1,905 3,315 2, 600 1,352 1,657 3,009
Linseed oil, raw, boiled, cr oxidized 13, 906 9,610 6, 360 173 9,135 2, 500 72 2,572
Butter e 6, 861 8,727 8,456 4,335 2.586 1, 906 544 2,450
Fisholl, n.s.p. L. M3 810 697 2,31 3,483 1, 502 549 2,051
Peanutofl e, 2 540 5, 930 2,809 2,219 1, 906 850 978 1,828
Oleostearin. ____________ ... 801 1,960 2,004 1,622 1,737 33 1,283 1,366
Animal tallow____ 1,771 13, 647 12, 908 13,482 16, 468 400 190 590
Expressed and extracted oils, n.s. p. ... ________ 112 2. 441 1, 841 1,002 3,344 46 B34 900
Sesame ol,eddble. ... . e e T 88 S8
..... [ 3 SR S (U] . 817 624 188 33 41 74
Animnl ‘ofis, fats, and gresses, . 5. p. 1., inedible. _ 3 136 216 285 145 262 229 1 20 P, 53
Coccnat oil (not from Philippine Is ds) ......... 1,260 135 453 x 38 60 43 29 3 32
Poppyseed oil, raw, boiled, or oxddized____________ 18 19 64 176 42 45 39 14 14 28
C (in terms of cottonseed oil) ____________ 10,314 14,258 9, 578 8, 843 1,640 157 26 13 5 18
Cottonseed oil______________________ . ___ 25 e e 6,679 0] 1 b2 S, SO
Total e mmemmmmmcmeeccecceceemaa 757,244 568, 927 581,137 718,237 714, 588 631, 343 796, 690 358, 380 154,624 513, 005
Free:
Copra (in terms of coconut o). _._.____ 209, 780 183,371 229, 368 288, 287 284,127 316, 254 359, 687 155, 865 219,108 375, 063
Cooonnt ofl (irom Philippine ds) . 180, 700 224,635 232, 499 245,129 293, 370 290, 411,938 187,707 150, 213 317,920
Palmoll . 128, 495 101, 750 139,179 130, 747 159, 911 168, 228 261, 818 101, 030 188, 462 287, 4
Chinawood,( tunx) oxl. nutofl, oroflofnuts_._______ 87,293 81,582 101, 555 83, 004 89, 650 109, 322 119,678 62. 741 63,777 128, 518
QOliveoll, inedible ..o ____ 42, 563 33,024 52,431 350, 703 50,131 49, 358 57, 3586 40,923 30, 952 71,875
Palm-kernel nﬂ ................. 2,568 4, 739 52 624 74, 980 43,128 53, 812 69, 17,052 052 h
Perilla and sesame (in terms of sesame oil)oe_...__| 6,279 6,378 1,794 1,326 1,35 4,598 8 436 6, 463 19,143 28, 607
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TA]L! 44— Animal and vegetable oils, dutiable ard free, indudin&

ontinued
{In thousands of pounds]

raw malerial in terms of oil: Inports for consumption in the Uniled Stales—

! ' f ! 4 |
j > : | Jan.1to ' Junelsto YO8k Jaa-
P10 1924 1925 1926 1927 | 1R 1926 . Jupel7, | Dec.3l, |peaYio.
. ! P 1930 1830 | Deceraber,
H B ' H '
- i R e e - ——
Free—Continued. : : i :
Sesame oil ... ... .. ... 8,702, M3 4,285 8, 562 L7048 6,264 21,585 | 10, 669 26 10, 695
Perillmoil_ __._ = ... 6. 441 3,016 . 6,017 7,401 5,358 . 2,011 | 5,574 ! 7, 460 1,378 8, 538
Cod-lHweroll .. ... 3,853 6, 983 9, 150 14,411 17.815 19,249 21,455 ¢ 12, 059 9, 653 21,712
Codoll . ... .. o e eeeieaa. i 13,392 | 14, 367 13, 163 18,142 - 15,857 ¢ 11,769 15, 6¥1 7,622 7. 760 15, 382
Vegetable tallow ... ... ... _................. . 538 5,197 6, 424 3,79 5,688 | 5,326 ¢ 11,530 . 5, 516 1, 606 7,122
Almond oil, sweet . i 9 0 7 81 66 - 56 T 43 M4 ki
Croton oil.._. P 2, 17 ; ) R 2 i 1 1 1 2
Rapeseed oil. .. RN SN 5,285 5,295
Total . e o 608, 305 l 673,002 | 843, 574 926, 902 968,163 | 1,037, 955 . 1,364,751 | 595,151 | 707, 550 1,302, 702
1 B H B § ; | |

! Less than l.wla pouands.
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Rates of duty on vegetable and animal oils are shown in the follow-
ing table for the acts of 1930 and 1922:

TasLe 45.—Animal and vegelable ofls: Rales of duly and classification under lhe
acls of 1030 and 1982

Dutiable under one or hoth of the tarlif acts

Act of 1930

Act of 1922

01l or {at
o) . » .
:rgl;h Rate of duty ;r?s;:\h Rate of duty
Ofls, animal and fish:

‘Tallow 701 | One-hall cent per potind. 701 § One-half cent per pound.
Lard. 703 | 3 cents per pound....... 703 | 1 cent per pound.
Sod._ 82 | b cents per gallon... 83 | 8 canta per gallon,
Herring 82 |..... [ (TR 53 Do.
Menhaden.......... 52 f..... 11 1« TP 53 Do, -

hale. . .ooiieiiiiiaanen.. 83 | 6 centa per gnllon........ 63 | 6 cents per gallon,
Boal....oovoeeceenene 52 |..... [+ 1 T, 83 Do,

—

Crude..........oecenen. 52 | 10 cents per gallon....... 83 { 10 conts per gallon.

Reflned....._.......... 83 | 14 cents per gallon...__.. 83 0. !

Fulachon.................. 1730 (b) | Free.. ... .. .......... 83 | 20 per cent ad valorem,
Fisholls, n.s. p. f.......... 20 per cent ad valorem, . 83 Do.
Olls, vegetable:
Chs 63 | 3 cents per pound....... 84 | 3 centa per pound.
83 l,;g centa per pound 84 | 134 cents per pound.
83 | 414 cents per pound.. 84 | 3¢ cents per pound.t

Combinations and 83 |..... (3 1) S 88 | 28 per cent ad valorem,
mixtures In chief
value of such oll.

Olive—

Welghing with con. 53 | 934 cents par pound on B | 714 cents per pound on
talner less than 40 contents and con- contents and container,
pounds. tainer.t

Nn‘& specially provided 53 | 834 cents per pound..... 54 | 814 conts per pound,

Denatured............. 1782 | Free........cocoeueaanns 1632 | Kree.

}’&ppy ................. 83 | 2cents per pound....... 84 | 2 cents per pound.

Denatared o 193 | Frears per gallon......... 84 | 6 conta per gallon.

All other expressed or ex- 53 | 20 per cent nd valorein_, 84 | 20 per cent ad valoremn,

tracted olls, n. 8. p. 1.

Sunflower—
Not denatured..... vaee 83 |..... T3 [ SN a4 Do,
Denatured............. 1732 | Free........coevvicnennn :
Coconut......... Mliesenens &4 | 2 conts per pound. ... .. 55 | 2 centa per potind,
Product of Phillppines.| 8ec. 301 | Freo. ...co.ovieiaiaeanes Bec, 301 | Free,
ottonseed................. 54 | 3cents per pound....... 56 1 3 cenly per potnd,
Peanut.................. <. 54 | 4 cents per pound.._.... 88 | 4 cents per pound.
PAIra onstured 84 | 1 cent )
ot denatured......... cent per peund........
Denatured__........... 1732 | Free............ eeeeeann 1632 | Free.
TN ot denatured 84 | 3 cent i
ot denatured. cents per pound. .
Nenatured.. ... 1732 | Free.. .‘. .. ’ ........ ... 1632 Do.
Boybean.......... &4 | 334 centa per pound, but 85 | 214 centa per pound,
not less than 45 per
cen
Cod and cod.Hver.............. 1730 (b) | Free...coecneeennenn.on. 1630 | Fres.
Croton. ..., 1733 {..... [ 1. PO PO 1832 Do,
N DO, 1733 §..... ¢ I TSP 1832 Do.
Perilla. cooveeniiieenieannn. 1782 §..... [+ [ SO, 1632 Do.
8weet aAlmond.................. 1782 ..... [+ [ TS 1632 Do,
TUDR. ot veeerecaerceananceenns 1732 ... Qoo 1632 Do,
Nut, n. 8. p. liceavariiaenes 132 ... [+ 1 S, 1632 Do,

1 Changed to 3740 cents per pound by presidential proclamation, effective July 28, 1929,
} Chansed (0 8 ceuts per pound by presidential proclamation, effective Jaly 23, 1641,

The following table shows the 1926-1930 average of production,
imports, exports, stocks, and consumption of fats and oils in the
United States, segregated as to domestic and foreign origin, Oleo
oil, oleo stearin, fatty acids, other derivatives, and products of which
oils and fats form an important raw material, are excluded.
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TasLE 46.—Otls: Consumplion in the Uniled Slates, average 19261930, snclusive

[Source: (a) Animal and Vegetable Fats and Olls, publishad anuouslly by the Bureau of the Census,
U. 8. Department of Comimerce, for statistics on a{mluctlun, stocks, and factory consumption; (b) For.
elgn Comimerce and Navigation of the United States, ‘Tables 9 and 3, published annually by the Bureau
of Foreign and Domaestiec Commerce, U, 8. Department of Comumerce, for statistics on imports and

exports) {In thousands of pounds)
Excess
apparent
) ( E[xportis Ap- Fact con-
_| Imports{of prod- actory | sump-
o ity R?""’f_ for con- | ucts of | Stocks, | Stocks, D:l;gl_ll cou- " |tion over
-ommodity dabton | sump- | the | Jan. 1 Dec.31| (0N | sump- | reported
tic tlon | United : ”ml tion | [actory
States con-
sump-
tion
Ollsand fats. .. ................. 1, 023, 616] S00, 40¢] 805, 053] 8YB, 44315, 606, 109]4, 210, 250}1, 485, 850
Vegetablo oils. ... ... . mo| 883, 43| 72,775| 528, 127] 564, 533[3, 645, 6313, 196, 622|499, 029
supplied primarily from = B = === B i
dihnwstle matorinls. . |1, 754,708 4,273 31,005| 150,610 150, 92111, 756, 877]1,750,574| 6,303
- Cottonsced .. ... ... 1,646,401 1, 3368] 31,118 137, 102 136, 258]1, 617, 466]1, 013, 676 3, 190
Peanut... . ... . 15, 060 2,088 ... ... 1,753 3,022 16,729 14,217, 2,512
Corn. ... 123,247 ... ... AR 11,6505] 11,641 122,681 122,681}, ... ...

supplicd from both for- |= 5SS sjmmonizazs
vign and  domestle
materinls-—lnseed. ... ] 705, 634 50700 2,171 164, 008! 1506,083] 717,518] 462,363] 265 165
supplied primnagily from = SIS ==l :
fmports or from im-

ported materials. ... 85, 47] 873, 5681 38, 08| 208, 048] 257, 6H20[1, 171, 1566] 993, 580 177, 570
Coconut........... 311, 786]  3L1, 809 23, 127] 101,074] 123,676] 678,056) 668, 140 9,916
Sovhean. ......... . 1600 15,481 5, 416) 5 RE83L 7,004 15,123]  16,446] —1,323
()li\'(‘. edible. ....... 1,473 84 025(. ... ... 5,101 H, 370 83, 124 2,265 82,869
Palm-kernel. ... L V2L 56,1600 ... 10,346] 11,334 55,314] 51,219 4,095
Tung. e 105, 5950 ... ... 24,737] 28,127 102,205 89,396 12, 809
Pabme. oo Lo 201, 840! ...} 31,808] 45,4020 188, 243] 165,312 22,931
Olve, inedible 15 0727 ... 1,641 1,620 9, 766 6,716 3,050
Sulphur oil or olive-

foots.............. U B 1) N T/ | I 6,721) 10,801 42,083 37,283 4,800
Rapeseed ... . 135 13, 128, 4, 7110] 5,170 17,701 14, 323, 3,378
Chinese  vegetable

tallow .. . ... .. ... 1,251 1, 859 6, 081 b, 44 632
'astor. ... 7,707 8, 318 56,423] 22,766 33,658
Other (unspecified) 6, 981 7.8621  15,038] 14,281 757

Anital fats and greases. ... L
supplied primagily from

15| 101, 781| 216, 8751, 862, 878|838, 769|1, 024 109

domestie muterinls: !

Idible fats .. . ... I, THhA, 623 PRUIE Y S '.?Ofl| 64,374] 64, 40411, 018, 620] 74,5821 043, 047
Lard, nentreal . _ 113, htd 1o} I8N, 867 3,450 3,203 24, 008] 23, 868! 1,130
Lard, other. .. 1,674, 2200 722,360 57,113 57,3837 052,836 16,2421 936, 594
Tullow _....... .. 5077 3,810 3.864]  40,605] 34,472 6,223

Inedible fats and f--- OSRSRAL SVl SRS S e

greases. ... | oors el 20,00 o arel 127,407] 152,471] 844, 340| 764,187 80,162

Tallow. oooeo. . M3, mnl 1,63 ™ TH 817 03627 () 527, 844 (';
Wool grease o3 874 %y 3,10 3, 360 )

X )
Alother vreases. (") 48, 468] b6, 484 ) Zlb.37l §')

Marine-animal oils . . i, .'mf 110,722 Oyl #0, 146] IR, 035]  187,080] 174,968 12,712
Supplied from both for- -2 ommsspemn s znrs | sy
el and domestie .
materials--Menhaden : )
(domestic only) and ! :
herring fneluding sae- | |
dine).. .o BT ) | el 60,000 () 85,616 ()
Supplied primarily from R e ==
fmports or from {m- ‘ |
ported materials. ... th, 120 8§, %0 () 45, 474 57,036 0] 89, 351 (
Cod and cod-liver... B 7:!‘2‘ REMRIR! ) 8, 1300 0,150 () 15, 730 5‘;
Whale. ... ... .. 10, 132 0120 (Y 20,021 37,402 %) 64, 862
Sperin. .. L. ERN 2,340, O 2,440] 2,051 ) 03 (Y
Other. ..., 2,830 s, (O 4, O8h 7,032 ) 7,828 (O]
t Production reported i 1930 ondy, used s basis for 3-year average, Y Can not be segregated,

! Production reported in 1920 only, used ns basls for 3-yvear average.

The production of animal and vegetable oils from domestic and
imported raw materials is shown in the following table. Production
from imported materials has usually been less than 15 per cent of
the t,ota{. It is derived principally from copra and flaxseed and to
a less extent from castor beans and other oil-bearing materials,



TasLe’47.—Animal and vegetable oils: Production from domestic and imporied materials

[Source: Buresu 04 the Census, U. 8. Departnent of Commerce, for production from domestic materials {faxseed production from Yearbook U. S. Depariment of Agriculture)
and Commerce and Navigation, Department of Commerce, for production from imported materials)

[Io thousands of pounds])

i H .
Commodity 1928 | 102 1925 1926 w2 | 1928 1929 | 1930
PRODUCTION FROM DOMESTIC MATERIALS : i :

Vegetable oils: | ;
Cottonseed, crude._.__. 963,436 | 1,140,178 | 1,501,227 | 1,756,475 | 1,805,117 | 1,460,312 | 1,584,336 | 1,616,084
Peanut, crude and virgin 5,359 , 6, 691 15,156 10, 644 10, 590 | 12, 439 18,131 ; 25,485
Corn, crude 111, 343 | 117, 065 104, 153 120, 041 117, 441 ; 124, 327 133,680 : 120, 747
Soybean, crude 1,404 ; 850 2,520 2,646 3,088 : 4,716 11, 009 14,387
Olive, edible_ 574 1,500 1,383 858 ! 1,438 1,003 2,184
Olive, inedible.__. - b 3 T 19 27 13 20 e
Linseed ! - 543,008 377,376 321,828 444,968 | 336,217 255, 605 345, 953

Total vegetable oils_ . - 1,373,837 | 1,809,423 | 2,000,064 | 2,212,036 | 2,352,080 | 1,030,462 | 2,001,793 | 2,124,850

Marine-animal oils: | !

Cod and cod-liver_.._... 708 708 1,071 1,358 2,197 | 1,873 2, 050 1,189
L. - U, - 55, 960 | 29,420 46, 619 30, 517 30,628 | 27,752 24, 557 24,700

Whale . - - 10, 008 8, 563 8,071 9,495 11,407 | 10, 234 11, 084 9, 939
Herring (inclucing sardine) __ —- 14,338 27,470 41,741 39,225 36,100 | 49, 266 74,427 70, 997
Js&erm- g 1,579 758 1, 75 79 | 703 |- 358 960
other (including marine and animal) — 2,622 2,068 2,571 1,978 2,220 1,988 3,154 3,311
Total Tarine-animal ofls_ .o 85, 305 69, 085 101, 163 82,648 | 82, 640 | 91,816 | 115,630 111, 087

Animal fats: ; !
lard,neutral ... ___________ ———- 60, 961 68,324 46, 629 48,423 | 48,118 ! 52, 951 43, 26, 967
Lard, other edible. - 1, 944, 862 1,934, 545 1, 506, 892 1,578,925 . 1,608,195 | 1,799,976 1,813,354 1, 575, .’)48I
Tallow, edible_. . ... 52,923 51,676 50, 216 58,284 | , 392 ; 41, 047 43, 727 41,676
Tallow, inedible 384, 045 388,205 | 378,472 425,210 404, 164 . 391, 662 425,638 448,458
Neat's-foot oil_ - - SR 8,398 8,506 | 9,247 9,650 | 8,656 | 6,528 5707 5,357

Total animal fats. ... .o e eeeeeeeeaeeas 2,451,189 L091,485 | 2,118,492 2,118,023 2,292,204 | 2,331,934 | 2,097,9%

2,451, 346 |

1 Converted from domestic flaxseed used in producing oil at the rate of 33} per cent oil yield after deducting three-fourths bushel to the acre for seed planted (scres harvested

and used).
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TaBLE 47.-—Animal and vegetable oils: Production from domestic and imported malerials—Continued

{{n thousands of pounds}

Commodity wmo L 1024 w19 927 e8| o1 | 1880
i ; ; ; E ‘
PBODUCTION FROM IMPORTED MATERIALS—continued : : i : '
97,500 | 93,630 | 097 | 72,161 73,308 | 77,9651 76,390 | 4, 799
67,357 ! 71,200 | 64,457 ! 66, 672 66, 048 | 71,570 8,554 | 82, 710
56,253 | 43,777 | 590 42, 049 46,879 | 7,512 48, 636 | 45,427
2,992 | 2,762 } 24,476 22, 749 23,633 22, 384 24,635 | 26, 365
58,481 | 53,200 51,467 50, 680 54,887 83,537 53,213 | 52,479
67, 425 77,878 78,358 79, 868 93,337 89,372 91,416 | 78, 653
7,314 | 4,334 | 4,475 5,877 7,735 6,444 9,527 | 7,374
15,008 : 15,433 : 14, 281 3,149 3,046 2,658 2,521 | 3,204
11,810 | 9,960 | 8,192 12,496 10, 001 11,253 11,427 ! 8,958
409,140 | 396, 264 | 359,393, 385, 710 379, 904 382, 679 399mo' 369, 969
Total production from domestic materials .. ... ... 4,319,471 4,726,118 | 4,452,075, 4,768,886 | 4,962,656 4,706,161 | 4,848,677 | 4,703,902
PRODUCTION FEOM IMPORTED MATERIALS ? I
(07 T 183,371 229,368 288, 287 284,127 316,254 359, 687 375, 063
IS 311,210 | 309,722 | 418, 655 412,877 329, 775 447,383 ! 237, 547
CBSLOT oo ieeeeee 35,601 ! 45,037 42,334 | 51, 501 58, 988 73,685 | 43,241
Sesame________._.__. e ——meeea 6,378 | 1,794 ¢ 1,326 : 1,356 {4,588 8,436i 25, 807
Cottonseed. .. oom 14,258 | 9,375 8,843 1.640 | 157 25 | 18
Total production from ixported materials 550,908 | 595,406 759,445 | 751,501 09,772 | 889,106 | 651,476
Total Produetion. . o oo oo oo eeees 5.277,026 | 5,048,471 : 5,528,331 | 5,714,157 5415933 E 5,737,873 | 5,385 378
; i

1 Converted to oil from imported seed on basis of oil yield as follows: Flaxseed, 33}4 per cent; castor, 42 per cent; copra, 63 per cent; sesame, 46 per cent; and cottonseed, 15 per

cent.

$II0 NIVIYEO 40 SISO0 NOILVIMOdSNVYIL ANV NO1ION4odd ¥/,



Part II1

STATISTICAL INFORMATION ON COMMODITIES SPECIFICALLY
COVERED BY THE RESOLUTION

COPRA

Rates of duty.

Act of 1930: Free.
Act of 1922: Free.

Description and uses. ~

Copra is the dried meat of the coconut obtained from the coconut
palm, After removal of the fibrous husk and cracking of the nut the
meat is dried by artificial heat or by exposure to the sun. In smoke
drying, the customary method, it is partially dried in the shell, then
removed, and further dried for crushing.

Copra is the form in which the fruit of the coconut palm is most
used. ' The fresh coconut is consumed for food and drink chiefly by
natives of the countries where coconuts are grown. Desiccated coco-
nut, fermented liquor made from the flower bud, and the fibrous husk
surrounding the coconut are also articles of commerce.

Copra is consumed only for the production of coconut oil and oil
cake or meal. It is marketed in different grades, the grades being
determined chiefly by color and estimated moisture content, rather
than by analysis.

World production and trade.

Copra is produced principally in the Philippine Islands, the Nether-
land East Indies, Ceylon, British Malaya, the South Sea Islands, and
India. These countries, with the exception of India, constitute the
chief sources of supply for world trade: Exports of copra and coconut
oil in terms of copra from the first four countries increased from
2,045,565,000 pounds in 1923 to 3,037,846,000 pounds in 1929. The
exports in 1930, however, decreased to 2,686,924,000 pounds.

The total world production may be considered to exceed these
fizures by the exports of copra and oil (chiefly copra) from the South
Sea Islands, together with the amount of coconut oil, in terms of
copra, consumed locally. Such statistics are not available, but an
idea may be formed of the exports of copra from these islands by
studying the import statistics of the chief consuming countries. Their
imports from all countries exceeded the exports of copra from the four
countries named, from 1923 to 1929, inclusive, by an annual average
of 245,000,000 pounds. The excess amounted to 422,000,000 poungs
in 1930. ‘ .

The Philippines and the Netherland East Indies are the world’s
largest sources of copra (see Table 48), being almost equally impor-
tant; British Malaya and Ceylon supply considerably less than either
of the other two countries. The total exports of copra and coconut
oil in terms of copra from these four countries increased 48 per cent
from 1923 to 1929. Exports from the four countries declined 156 per
cent in 1930. :

Table 48 shows exports of copra and coconut oil in terms of copra
from the Philippines, Netherland East Indies, British Malaya, and
Ceylon. 7,3 i}
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TaBLE 48.—Copra and coconul oil: Erports, in terms of copra, from chief producing
= couniries !

{In thousands of pounds)

Country 1923 1924 1925 1926 1927 1928 1929 1930
i - -
Philippines _........ 768,726 | 736,227 | 687,815 | 794,000 | 946, 136 |1, 014,555 |1, 040,355 | 899,045
Netherland East In- -
dies. ... 710,922 | 785 546 | 810,232 |7 890,378 | 707,342 1,100,306 |1, 127, 741 884, 655
British Malaya . ..., 365,756 | 377,033 | 370,674 [ 445,832 | 367,030 | 444,767 | 475,808 403, 005
Cexlen. o oooooo... J109 160 | 206,304 | 364,332 | 372,380 | 301,073 | 359,802 | 384,042 339, 220
fotal L. 2,005,565 12, 196, 100 |2, 232, 053 (2, 502, 689 {2, 442, 187 [2, 019, 620 [3, (37, 846 | 2, 586, 024

LS of copra exports (‘'able 48, helow) and coconut-oil exports (I'able 67, p, 85) converted to copraon
the basis of 1 63 per cent oil yield. :

Approximately two-thirds of the total exports of copra and coco-
nut oil, in terms of copra, from the four countries covered in the table
are in the form of copra. Ixports of coconut oil in terms of copra
from the Philippines exceed those of copra;in the other three countries,
exports in the form of copra exceed those in the form of oil.

Exports of copra itself from the four countries increased 27 per
cent from 1923 to 1929. 'The Netherland East Indies is the chief
factor in this trade and has shown the greatest increase. A decline
of 11 per cent occurred in the total exports of copra from these four
countries in 1930.

Table 49 shows exports of copra itsell from the four countries
mentioned.

Tasre 49.—Copra: Iseports from chief producing counlries

{Source: Anuusl report of the Insular collector of customs for the Philippines, for the Philippine Islunds;
International Yeatbook of Agricultural Statistics, 1923 to 1930, incluslve; for the Netherland East Indies
except 1927, from Statistical Abstract for the N stherland East Indies; Statistical Abstract for the severa
British Overseas Dowminions and Proteclorates for 1923 Lo 1929, inclusive, and Forelgn Crops and Markets,

-U. 8 Dapartment of Agrlculture for 1930, for British Malaya and Ceylon]

[In thousands of pounds)

[

Country 1923 1924 1025 1926 1927 1928 1929 1930
Philippines ... ... 456,642 | 345,697 | 323,434 | 383,047 | 438,419 | 516,705 | 382, 658 384, 263
Netherland East

Indies. ... ......... 700,771 | 757,057 | 773,837 | 830,873 | 763,616.0 072 019 |1, 007, 214 828, 300
British Malaya. ... .. SHL 336 | 866,270 | 343,240 | 415,305 | 320,414 | 409,602 | 444, 949 420, 417
Covlon_... ... 113,782 108, 148 | 251,667 | 270,073 | 222,002 | 221,382 | 228,758 208, 446

Totul —........ 1,621, 450 |1, 657, 702 |1, 603, 177 |1, 800, 798 |1, 744, 360 |2, 119, 708 |2, 063, 580 | 1, 816, 432

Copra is exported cliiefly to the United States, Germany, France,
and the Netherlands,  These countries take over two-thirds of the
total copra exported. Denmark, the United Kingdom, and Spaim-
take considerable quantitics, and Italy, Czechoslovakia, Norway,
Austria, Belgium, and Sweden take smaller amounts,

Table 50 shows imports of copra by chief consuming countries.
The total imports inereased from 1,855,753,000 pounds in 1923 to
2,532,064,000 pounds in 1929, or 36 per cent. A decrease of nearly
11 per cent occurred in 1930,



"~ PRODUCTION AND TRANSPORTATION COSTS OF OERTAIN OLL8 77

“TasLr 50.—Copra: Imports by chief consuming couniries
[Source: Review of the Oil and Fat Markots; Faure, Blattman & Co.}

(In thousands of pounds)

7
Country 1923 1024 1925 1928 1927 1928 1928 1930

United Btates 288, 364,078 | 467,603 | 451,040 | 405,425 | 567,036 40
ermany 323,875 | 386,605 | 445,122 | 410,031 | 440,700 | 547,785 337,003
Franco..._.. 327,087 | 358,711 [ 322,446 | 345,887 | 405,700 | 422, 361 438,109
Netherlands. 322,970 | 288,848 360 | 293,674 | 207,844 | 304,783 210,383
Denmar 119,000 | 108,494 | 107,110 | 111,635 | 136,228 | 154, 500 164, 249

United Kingdom t. 168,676 | 174,830 | 130,859 79, 80,485.] 147,403 160,
pain. __...ooaeaao.. 87, 360 99, 541 92,124 06,331 113,566 [ 133, 1 145, 600
Ttaly.cooe it 34, 492 58, 802 51,713 81, 844 58, 748 78,003 | 171,680
Ozechoslovakia 32, 044 31, 969 52, 591 50, 113 39, 848 62,382 | 139,200
Norway 36, 044 38, 8563 44, 683 36, 028 46, 041 52, 438 69, 960
Austria 25, 847 26, 260 30,314 29, T06 29, 660 26,042 [ 222,400
Belgium 22,835 20, 543 21, 437 12, 403 13, 642 24, 036 18,028
Sweden 29, 669 31,161 35,/905 22, 037 21, 486 11,973 8,767
Totak _.._..... 1,855,763 |1,807,009 |1, 985, 695 12, 127, 327 |2, 01C, 215 |2, 197, 430 |2, §32, 064 | 2, 267, 209

1 Net imports.
1 Estimated.

Conditions of production in chief producing countries.

As the coconut palm requires a high temperature and a heavy and
preferably an evenly distributed rainfall, commercial growing is
confined to regions within about 20° north or south of the Equator.
It is & lowland plant and thrives best when receiving ample sunshine
and when grown on well-drained soil. In general the Philippine
Islands, the Netherland East Indies, southwestern India, Ceylon,
British Malaya, and islands in the South Pacific fulfill these condi-
tions, Because of variations in climate, topography, and soil not
all parts of these countries are suitable for growing the coconut palm.
The labor supply and competition of other crops are also important
factors in the planting of coconut palms. :

A coconut tree begins to bear fruit approximately five years after
glanting, but about 10 years are required to reach full bearing. The

earing period is estimated at from 60 to 100 years.

Coconut palms are grown principally by natives on garden plots of
ground, for the most part without cultivation. The trees grown
scientiffcally on plantations probably represent less than 5 to 10 per
cent of the total. There are also a number of “wild’” trees the
products of which do not ordinarily reach the domestic or export
market. ' - , :

The picking of coconuts and the preparation of copra are performed
almost entirely by natives. The native producer sclls his copra to a
retail merchant for cash or its equivalent in commodities.. The retail
merchant sells it to a wholesaler or dealer who transfers it to the local
mill or to a port of exportation. These middlemen are often Chinese
merchants or agents of local or foreign oil mills,

Most copra is produced in areas which are colonies or dépendencies
of leading nations of Europe or of the United States. The desire of
the mother countries to build up their shipping services, to supply the
home country with raw materials, and to furnish employment to

_domestic labor affects materially the trade in copra as well as in certain
other oil-bearing materials, Shipping arrangements, business organi-
zation, and sometimes tariff policies dre factors in this trade. This
statement applies to the Netherland East Indies, the British colonies,
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the French colonies, and the Philippines. As far as uropean coun-
tries are concerned, the tendency 1s to encourage importation of oil-
bearing tnaterials, such as copra, rather than finished products, such as
coconut oil. Fp.(i by riw materials from the colonies, the home oil
industries are thus built up, and the national aspect of colonial trade
becomes un important factor in the competitive situation between
the countrics which produce oil-bearing materials, A brief summary
of the copra industry in the chief prodiucing countries follows:

Indid.~~In India the coconut palm is grown principally in the Prov-
ince of Madras, including the districts of Malabar and Cochin where
the industry is handled efficiently by the natives.

Indian copra is usually sun dried and generally sells for a higher
price than copra produced in any other country, QOil made from copra
produced in Cochin likewise gonerally sells at a higher price than that
made in any other district. Relatively little of cither the copra or
oil, however, reaches international markets, and such international
trade as does oxist has heon diminishing,

Ceylon.—"The coconut-oil industry of Ceylon is efficiently organized
and operated. More than a million acros are reported to be planted in
coconut palms.  Foreign holdings represent a greater percentage than
in any other country except possibly British Malaya, but the industry
is largely in the hands of natives. Although most of the acreage is in
small holdings, there are also plantations of considerable size operated
by both natives and Kuropeans. In the south and west, on the low
coastal regiois, coconuts are grown; further inland, on the rolling
country, rubber is grown; and on the high land in the center of the
island, tea is grown, These three agricultural products compete with
one anothor for the use of land in certain areas,  As territory suitable
for the cultivation of the coconut palm is limited, no appreciable
expansion of the copra industiv is anticipated in Ceylon. Copra,
usually sun dried, and coconut oil, exported from Ceylon generally
soll at a somewhnt lower figure than such products from India.

British Malaya.—In British Malaya, the influence of European
plantation methods is apparent. The coconut-plantation industry is
chiefly of recent development, 1t was doubtless due to the rubber
plantations that attention was directed to the possibilities of growing
coconut trees for copra. Although many estates are controlled by
British companies, it is estimated that about 80 per cent of the trees
are cultivated in small tracts by natives. Iun recent expansion the oil
palm vather than the coconut palm secems to have been preferred.
Copra from British Malaya usually brings a lower price than that from
In(lin or Ceylon but a higher price than that from the South Sea
Islands. .

Netherland Kust Indies-—~The production of copra is an important
industry in the Netherland East Indies. There are European-owned
estates in Java, Sumatra, and Borneo, but it is estimated that about
95 per cont of the copra industry is owned and conducted by natives,
In the thickly populated island of Java there is little probability
of expansion of the industry, but in the outer Provinces there is a
considerable possibility of 1ts extension, A handicap in the outer
Provinces, however, is scarcity of labor and competition for the use of
land for other crops, such as rubber and oil palms. Recent expansion
in Sumatra apparently favors oil palms. The quality of the copra
produced in the Netherland East Indies is not uniform. In general,
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it brings a price lower than Indian and Ceylon copra but higher than
Philippine and South Sea Island copra,

South Sea Islands.—The South Sea Islands are a source of a con-
siderable quantity of copra. Many of the islands are of coral forma-
tion and are not adapted to other types of agriculture., Most of
them export no other commodity of importance. Some copra is pro-
duced on large plantations on the islands in the British and former
German territories, but for the most part production is on small lots of
iz,round by natives. The abundance of food, the general scarcity of
abor, and, where the population is comparatively dense, the semi-
savage condition of the natives militate against large-scale production
of copra in the South Seas. The infrequent calls of ships at many
of the outlying islands are another handicap. In general, the copra
produced in the South Sea Islands brings a lower price than that pro-
duced in any other region.

Philippine Islands.—The Philippine Islands are one of the largest
single producers of copra and are the chief source of supply for the
United States. ' .

The Philippine Archipelago ‘comﬁriSes a few large islands and hun-
dreds of small ones covering in all an area of 114,000 square miles.
Within this large .area a considerable variation in climate exists.
The population is about 12,000,000, or approximately a hundred to
the square mile, distributed unevenly over the archipelago. Agri-
culture is the principal industry of the islands, -and 1ts growth has
been marked in the last 30 years. In terms of acreage, rice is the
main crop, and corn, abac4 (hemp), and coconute, about equal in
importance, are the next lar%est crops. A smaller acreage is devoted
to sugarcane and a still smaller to tobacco. Of the three principal
commodities exported from the Philippines, namely, coconut prod-
ucts, sugar, and manila hemp, the products of the coconut palm rank
first in value. The coconut products are exported principally in
the form of coconut oil and-copra. Compared with the quantities
oxported, the quantities consumed within the Philippines are small,

able 51 shows exports of copra and coconut oil in terms of copra
to all countries and to the United States. About three-fourths of the
exports of copra and practically all of the exports of coconut oil go to
the United States. o

Although the coconut is native to nearlg every locality in the Phil-
ippines, its development has been carried furthest in the Provinces
of Laguna and Tayabas in Luzon, in the islands of Marinduque
Samar, and Cebu, and in the Provinces of Zamboanga, Misamis, an
Davao on Mindanao. The coconut palm is grown principally by
natives on small garden plots, Within the last 10 or 15 years, how-
ever, plantations have been established, particularly on the island
of Mindanao. = Since 1910 the acreage planted has practically tripled,
while the output of copra has practically quadrupled. Table 52
shows the acreage planted, the number of trees planted and bearing,
and the copra produced in the Philippine Islands. :

110848—8. Doc. 72, 72-1—7
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TaABLE b&1.—Copra and coconut oil: Ezporis from the Philippine Islands to all
“countries and to the United States

[Bource: For 1900 to 1929, Statistical Bulletin of the Pliiiipplne Islands; for 1930, Annual Report of the
I1nsular Collector of Customs)

{In thousands of pounds)

Total copra and coco
Copra C°°°"‘(‘,% c“’,'l')ri", terms nultt oll in terms of
copra
Calendar year
s To the To the To the
To all To all To all
countries g{’;gg countries g{‘g:gg countries g{‘;t‘:g
143, 059 P2 1 DO B, 143, 060 228
122, 903 220 36 leeeeeenannnn 122, 939 226
268, 619 16,787 feerennneae|oncmannnnn.. 268, 610 185,737
3006, 644 46,777 47,114 48,779 3563, 760 93, 566
159, 342 78, 168 56,310 83, 6687 215, 662 131,768
, 221 150,473 158, 165 187,632 1,386 308, 105
121, 389 121, 389 403,410 7, 300 524, 709 518, 089
58, 322 5,101 489, 710 , 760 545, 032 303, 860
886 3,160 271,461 251, 762 328, 336 284,922
31,429 116, 686 315, 065 281,714 647, 304 398, 400
81610 | 196,099 | 476100 | 373,100 | 766,670 | 870,189
456, 642 w4, 903 312, 084 , 505 768, 726 581, 528
345, 597 237, 054 390, 630 3886, 874 736, 227 623,
323, 434 266, 082 64, 381 337, 248 687,815 503,
383, 047 24, 572 410, 443 402, 189 704, 090 686, 761
439, 410 347, 046 , 717 495, 470 1 843,416
816, 705 402, 529 497, 760 492,828 | 1,014, 556 806, 38
382, 786 697 | 660,267 | 1'040,368| 946 043
384, 263 311, 206 515, 682 511,273 899, 822,478

| Converted to copra on basis of 63 per cent oll yleld,

TaBLE 52— Cloconut {rees planted und bearing, and copra produced in the Philip-
pine Islands

[Source: The Philippine Journal of Agriculture, 1930)

Number of|  Number of trees Pounds of
Year ending June 30— neres ocopra

planted Planted Bearing produced
IR0, . ceriveiencntianasacsersenrasencscnccnncasnanns 400, 000 | 32,839,000 [..cccneeacen 260, 483, 000
1010-1914 (WnnUD] UVErBEe) . .o ieeenerenmavecemannane- 530, 000 | 42,901,000 |............ 279, 799, 000
1015-1919 (ANNUAL AVEIrNEE) ..o ceneiccaenncrcracanns 760, (000 | 61,445,000 | 33,743,000 | 496, 106, 000
1020-1024 (snnunl averuge 1, 076, 000 , 340, 000 | 48, 078, 000 810, 319, 000
1026, ...... X 53,166,000 | 798, 550, 000
1926, . 64,060,000 | 800, 068, 000
1927.. 58,414,000 | 004, 240, 000
1928 01, 068, 000 053, 850, 000
1029 05, 083, 000 | 1, 058, 630, 000
1925- 1020 (annual nverage) | 58,476, 000 004, 268, 000

Copra produced in the Philippines has no tariff preference in the
American market since all copra imported into the United States is
free of duty. Coconut oil from the Philippines, however, has a pro-
tected American market, and the coconut-oil mills in the Philippines

ain a considerable advantage from the duty on oil imported into the
%nited States from other countries. - :

An increase in the production of copra in the Philippines is depend-
ent upon a number of factors, such as the number of coconut trees
planted but not yet bearing; injury or destruction of trees caused by
drought, typhoons, and plant diseases; the quantity of copra prepared
by natives, which 1s determined to a large extent by its price; and the
extent of new plantings, which in turn is dependent upon the avail-
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ability of labor and land, the competition of other crops, and the price
received for copra. ~Table 52 shows 101,527,000 trees planted and
65,083,000 bearitig in the Philippines in 1929. Assuming that the
36,444,000 trees not yet in bearing will mature in 10 years at the
outside, it is possible for the output of copra at the end of that period
to increase more than 50 per cent over the 1929 output. Such an
increase, however, is dependent upon demand and upon some of the
factors enumerated, such as weather conditions and prices received
for copra. Present demand and low prices are not conducive to
increased production. More coconuts will undoubtedly be produced,
but they may not be harvested and converted into copra unless
profitable prices prevail.

Imports into the United States,

The United States has taken more than its share of the increased
world output of copra, marketed as such, imports having almost
trebled in the last 10 years, increasing from 215,000,000 pounds in
1920 to & maximum of 595,000,000 pounds in 1930,

Table 53 shows imports of copra into the United States.

TaABLE §3.—Copra: Imports into the United Slales
|8ource: Forelgn Commerce and Navigation of the United States, Department of Cominerce}

VYalue per Value per
Calendar Calendar
uantit Value unit of uantity Value unit ot

year < y quantity || - Yo8r Q quantity
1920 Qllg,oi‘l&(,“l& $14, 187,178 $0. 060 || 1926 45}7’02‘&?:320 $23, 513, $0. 051
1921.....77| 189/320,980 | ~ 7,381,863 L089 [ 10272°700000| 4b0, 994, 683 | 20, 641, 189 . 046
192,000 268 085,518 | 9, 854, 876 ~oa7 (| 19280000000 501,990, 020 | 22,778, 268 L0485
19280000070 332,084,408 | 13,477, 460 2040 || 102900070000 870,931, 185 | 24, 194, 818 . 042
194........ 291, 064, 369 12, 857, 228 044 | 1930........ 595, 338, 841 21, 786, 826 . 037

1926.....c.. 364, 075, 612 18, 081, 056 . 050

{ Imports of copra during the perfod have been free of duty,

The Philippine Islands are the chief source of copra for the United
States, imports from that country since 1921 ranging from over 50 to
80 per cent of our total imports. In 1930 the Netherland Eest Indies,
British Malaya, and British Oceania were the next most important.

Imports of copra enter the United States principally through the
f)orts of San Francisco, New. Orleans, and Portland, Oreg. Ports of
ess importance are Baltimore, Norfolk, Los Angeles, Philadelphia,
and New York. ‘

Imports of copra into the United States by country of shipment,
are shown in Table 54, ‘
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TaBLE 84.—Copra: Imports tnio the United States by country of shipment
(Source: Foreign Commerce and Navigation of the United States, Department of Comnmeroe]
(In thousands of pounds}

Country of shipment 1920 1021 1922 1923 1924 1925
Phillppine Islands. ... .ooioeen ..., 22,718 82,706 | 193,002 | 250,800 | 238,579 284, 059
British Malaya... weee| 10,049 1 137 |eeeeeennns 7,489 20, 424
Australla......... .-..] 81,8611 . 25,282 20, 473 13,267 34 11, 208
British Qceanla . ceee.eoevneineeioea. 40,620 25, 222 14, 683 19,733 13, 147 10,312
Fronch Oceanla. ....ooeeevninaa ..., 24, 660 15,445 26, 884 27, 149 22,365 22,392
Other Oceanla. ... ..occovveiavnnnnn... 30,618 12,120 2,001 1,360 3,821 9, 045
Netherland East Indles...ooceemevneeaa... 20,118 15, 636 b, 871 3,823 230 224
Other countries........covineeierenrean... y 12,810 6, 825 7,147 5, 069 5,612

Total. o eeeeeeiiiiiiiiiiinaaaaeaas 215,188 | 180,321 | 268,056 | 332,074 | 201,004 364, 078

Country of shipment 1920 19427 1928 1929 1930

Philipplno Islands. ... oo it 276,600 | 341,380 | 371,880 | 310, 104 336, 558
Belthsh Malaya. oo ieieieeaanns s 47,077 35, 784 84, 632 60, 254
Australin. . ..o ieinin i it 9,017 4, 980 21, 144 89, 679 38, 682
Britdsh Qcoanla. . oo ieiiieeann 23, 05 17, 422 24,774 44,826 53, 030
Froneh Oceana......cooioriiiimimnineneinneens 31,808 28, 246 19, 0156 24, 097 18, 307
Other Ocennia........... | L. 3 PO 2,744 3, 000 24, 191
Netherland East Indley. . 9, 230 6, 060 11,411 29, 102 01, 569
Other countrles.......... 9, 780 6,815 14, 620 4,033 5,861

K01 E: Y DN 467,500 | 450,905 1 604,000 | 570,931 595, 339

Reexports from the United States.

Reexports of copra from tho United States, amounting to 4,692,320
pounds in 1929 and 6,690,293 pounds in 1930, are negligible compared
with imports,

Costs of production,

Because of the length of time required to develop a coconut planta-
tion, necessarily involving much capital and labor, and particularl
because most groves are ﬁevclo ed by the labor of a family throug
ono or more generations, it is difficult even to approximate costs of
production. ‘ilo estimates of costs of production of copra are avail-
able excopt for the Philippines. In a memorandum prepared by the
United States trade commissioner at Manila, the opinion was ex-

ressed that the average cost of production of copra throughout the

hilippines, under conditions obtaining in 1929-30, could not have
been less than the average for the Province of Tayabas (which pro-
duces 30 per cent of the total in the islands). This was estimated at
3.68 cents per pound, or $73.60 per ton, allowing the producer a normal
return of 10 per cent on his investment. Costs of production are shown
in the following table.

TasLe 56—Copra: Estimated cosls of produclion in the Philippine Islands

ICents per pound)
Manu-
Capital Market- | Total
Item cost bc‘t’g:éng ing cost | ocost
Optimum copra 'Froduotion costs In Tayébas Province......... 1.56 082 0. 51 250
Average cost in Tayabas Province......coceeeeeiecnenncoaaanns 2.85 .82 .81 308
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Recent prices for copra have been well below these costs of produc-
tion. The addition of 1% per cent Philippine sales tax and $6 per
long ton freight to San Francisco would bring the cost up to 4.01
cents per pound, or $80 Rer short ton, at San Francisco. Lighterage,
wharfage, insurance, and mir~ellaneous charges would increase these
figures somewhat. ‘

Prices.

Copra is marketed in grades bearing various names in the different
countries of origin, Although not sharply defined, the grades are
dependent chiefly upon moisture content, and successful buying de-
pends upon the ability of the buyer to judge the moisture content by
sight. As a rule the consumer does not have the option of specifyinlg
the grade of copra he desires but must take the %:adea that are avail-
able. In the Philipgines these grades are known as ‘‘Manila
corriente,” ‘“Manila buen corriente,” ‘‘semiresacada,” and ‘‘resa-
cada,” the moisture content being approximately 18, 12, 8, and 6
per cent, respectively. All these grades except the last are subject
to shrinkage from loss of moisture. Copra is also marketed under
other grade names, such as ‘‘fair merchantable’” quality. The
quality varies accor(iing to country of origin, Broadly speaking, the
order is as follows: India, Ceylon, Straits Settlements, N etheriand
East Indies, Philippines, and South Sea Islands (India ranking first).
'I‘he:;l price of copra varies according to the country of origin and the
grade,

The average prices of several grades of copra are shown in Table
56 (average based on weekly quotations except for Pacific coast ports,
which are from monthly quotations).

TaBLe 56.—Copra: Prices of various grades

[Cents per pound) -
1630,

Market Grade 1929 first 6

months
Manlla !l . riinrinanacrcisunnans Buon corrlente (f I, ML) ..ociiiiannacacansanens 3.10
DOt e iaceciee i REBACANR. uaueneeneercanenenaceranscnccamenannnas 3.78 3.45
Pacifio coast ports ... ... . ...... (?......‘ ......................................... 4.43 4,14
Londond. .. cimenuiiiinceannan. Blngapore (it. n, s.l) .............................. 504 4,72
Dot Netherland East Indles (.31, 8.).ccccauecen..... 4.9 4,72
Dod. e eiciecenaan. Ceylon (£, 1D, 8.) - - coceeeeaianncaceacaacnnaeann 5,20 (%"}
) 1 K PRI - Bouth Sea (f. m. 8.) January-April..aeeennaann.. 8.04 {ooerneunnn

! Commorce and Industry Journal, Philippines,
1 Oll, Paint and Drug Reporter; grade not specified,
1 The London Grain, Seed, and Oll Reporter,

The weighted average price paid for copra delivered to the coconut
oil mills in the Uniteﬁ tates from which costs were obtained was
4.67 cents per pound, or $93.40 per ton, for 1929 and 4.44 cents per
pound, or $88.80 per ton, for the first six months of 1930, These
weighted prices exceed the average quoted price at Pacific coast
ports. This difference may be explained by the fact that the quoted
prices may vary from actual transactions, that they are not weighted
according to the quantity sold at each price, that the costs at the
mills include handling charges, and that two of the mills are at
interior points where the delivered costs would be higher than at the
west coast.,
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The weighted average price paid by two of the largest crushers of
copra in the Philigpines for copra delivered into their mills during
1929 and six months of 1930 was, as might be expected, less than the
cost to the mills in the United States, but exceeded the average
quoted prices at Manila for that period.

COCONUT OIL

Rates of duty,

Act of 1030, 2 cents per pound.!
Act of 1922, 2 cents per pound.’

Description and uses, '

Coconut oil is expressed from copra. Its principal -use in the
United States is in the manufucture of soap, this industry ordinarily
accounting for more than 60 per cent of the total domestic consump-
tion, Tho margarine industry is the second largest. consumer and
the confectionery and baking industries are the next largest con-
sumers,  Smaller quantities are consumed in lard substitutes, emul-
sions, and cosmetics,

World production and trade,.

The estimatod world production of coconut oil, exclusive of that
consumed within the countries producing copra, rose from 1,436,299,-
000 pounds in 1923 to 2,209,6565,000 pounds in 1929, an increase of
54 per cent in the 7-year period. In 1930 there was a decrease of 17
per cent,

The available supply of coconut oil is being augmented and is
capable of still further expansion. (See pp. 77 to81.) The extent of
future production is dependent upon the demand, the competition of
other crops for land in countries where copra is produced, and the
competition of other oils in certain uses, -

The chief countries producing coconut oil for export from home

rown coconuts are the Philippine Islands, Ceylon, the Netherland
cast Indies, and British Malaya. The chief countries producing
coconut oil from imported copra are the United States, Germany,
France, and the Netgerlands : countries of less importance are Den-
mark, the United Kingdom, Spain, Italy, Czechoslovakia, Norway,
Austrin, Belgium, amf Sweden. From 1923 to 1930, production
increased in all the foregoing countries except in the Netherlunds,
the United Kingdom, and Sweden. The estimated output of coco-
nut oil by the chief producing countries is shown in Table 57,

The chief countries producing a surplus of coconut oil expressed
from home-grown copra are the I’h’iﬁ opine Islands, Ceylon, the
Netherland Kast Indies, and British Ma{aya; those producing a sur-
plus from imported copra are the Netherlands, Germany, Denmark,
and France. The Philippine Islands are the chief exporter in the
first group, while the Netherlands is the largest exporter of coconut
oil made from imported copra. Exports from countries of the first
%‘rogl]p are shown in Table 57 and from those of the second group in

able 58,

! Free if prodnct of the Phllippines,
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TasLr 57.—Coconul oil: Estimated outpul by chief producing couniries

{8ource: Annual reports of the insular oollector of customs lor the thﬁptneu; International Yearbook
for Netherland Fast Indles; Statistical Abstract for the several British overseas Dominions and Pro-
tectl,o&ate)s, llm to 1927, inclusive; and Forelgn Crops and Markets, 1928 to 1930, for British Malays
and Ceylon .

{In thousands of pounds)
Country 1923 104 1928 1928 W7 1928 19029 1930
Iports: ‘
Philippines.......| 196,613 | 246,007 | 220,800 | 258,570 | 319,233 | 313,500 | 420,019 | 324,880
Ceylon.ceneecnne.. 53, 820 61,805 69, 005 63,803 75,303 87, 261 98, 395 85, 543
Nethorland Fast :
Indles.....c.ce.. 3, 245 17, 651 22,920 37,488 21,311 80, 821 78, 932 35, 500
British Malaya... 13, 408 13,0648 17,215 19, 232 3,073 22, 154 19, 441 21,317
Fstimated ! produo-
tion from imported
copra; o » i
Bnlted Btatos. .... , 774 | 179,821 | 220,370 | 288,200 | 284,158 | 312,118°| 387,800 | 378,214
Germany..c....... 200,046 | 204,041 | 243,031 | 280,427 | 264,556 | 283,311.| 345,108 | 213, 747
France. ......e.cae C 108,189 | 206,082 | 225,088 | 203,141 | 217,000 | 285,620 | 266,087 | 276,046
Netherlands....... 201,071 | 203,471 | 181,074 | 211,270 184,053 | 187,642 | 102,013 | 132, 641
Denmark.........| 93,0682 74,970 68, 351 67,479 70, 330 885, 822, 07,335 o7, 177
United Kingdom .| 122,130 | 9,003 | 110,143 | 82,441 | 50,145 | 56,376 | ~ 02,864 | 05,023
Spaln...ca.coo...ocf 40,3803 66,037 62,711 88, 048 680,088 | 71,047 | . 83,937 01,728
IBlYeeeiaaean 18,271 21,730 | 35,788 32,579 38,002 | 37,011 49,100 45, 188
szechosiovakia....| 19,074 20,788 | - 20, 140 33, 132 31, 571 25, 008 39, 301 24, 606
NOrway.c.conenn-- 18,670 23,276 24,477 28, 138 22, 698 y 33,036 44,075
Austria. .. ........ 9, 824 16, 284 18, 644 19, 0U8 18,771 18, 601 10, 406 14,112
Belglum. ... ..... 11,136 14, 386 12,042 | 13,506 7,814 8, 504 185, 142 11,358
Sweden....ooo... 17, 059 18, 601 10, 631 22,077 13, 883 13, 536 7,543 8,823
Totaleeueaman-.. 1, 436, 200 1,477,607 |1, 689, 788 (1, 719, 406 |1, 705, 443 |1, 888, 207 12, 200, 555 |1, 895, 838

! Iml)orts of copra converted Lo oll on basls of 63 por cent ofl yleld.. (See Table 80, p. 77.)
3 Net imports of copra converted to ofl,

TaBLE 58.—Coconut oil: Exports from chief exporting counliries producing oil from
imported copra

{Source; International Yearhook of Agricultural Statistics for Netherlands, Germnsny, and Denmark,
for 1923 to 1929, inclusive; French Commerce and Navigation for ¥rance, for 1023 to 1929, inclusive; For-
elgn Orops and Markets for all countries, 1930}

(In thousands of pounds)

Exports from— | 1933 1024 1925 1926 - 1027 1928 1920 1930
Netherlands............ 146,100 | 110, 902 ms,mio ) 11‘7.981 115,792 | 124,470 | 134,128 W.336
Qermany.....coea.a.. 5, 348 5,817 17,512 15, 076 27, 806 41,966 64,050 | 26,874
Denmark. .coovevinan.. 16, 398 17,176.1 10,839 17, B49 22,132 33,420 42,819 , 873
France ... ..cocoo..... 6,359 23, 837 25, 642 32,078 34,795 | 32,810 33,015 | 24,921

t 1923 to 1927 include illipe, palm, and touloucouna oils,

~ The chief countries on an import basis in coconut oil are the United

States, the United Kingdom, Sweden, and Belgium, The United
Stares ranks first as an 1importer of coconut oil. Imports into these
countries are shown in Table 59. B

TABLE 59.—Coconut oil: I mports by chief importing counlries

(Source: Forélgn Commerce and Navisatlon of the United States, for United States; Stalistical Bulletin
No. 24 for 1923 and 1024, and Forelgn Crops and Markets for 1926 to 1930, inclusive, for the United King-
dom; International Yearhook of A;;ﬁcultural Statistios, for 1923 to 1929, inclusive, and Foreign Orops
and Markets, 1930, for Sweden and Belgium) .

{In thousands of pounds]

Imports into— 1023 1024 1925 1926 1927 1028 1920 | 1930
United States.......... 181,882 | 234,763 | 233,174 | 245,120 | 203,408 | 290,607 | 411,080 | 317,953
Unlted Kingdom....... 56,022 | 62,887 | 68,723 | S8 510| 91,349 { 141,142 | 144,072 | 94, 568
Sweden........... vl 16,204 | 10,037 | 24,363| 27,184 | 28,162 | 37,497 | 45,607 | 56,327
Belglum............... 7,708 | 26,634 | 26,000 31,216 38,701 | 34,128 | 29,728 | 18,400
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Conditions of production in various countries.

In general, conditions are more favorable to the production of
coconut oil in the countries of consumption than in the countries
where the copra is produced. The home oil-milling industry in most
consuming countries is fostered by differential freight rates and some-
times by tariffs designed to protect the capital invested and to
furnish employment to domestic labor, Mills in the consuming coun-
tries, moreover, have certain natural advantages in being closer to
consuming markets, in being more favorably situated in regard to
access to machinery and repair establishments, and in the greater
availability of technical operators. Another factor in their favor is
the better home market for the by-product of the industry—oil cake
or meal. To offset these advantages are those possessed by the mills
in the copra-producing countries of ;l)roximity to raw material and the
availability of a cheawr labor supply. 4

During the World War great impetus was given the copra-crushing

industry in countries where the coconut palm is grown. The boom
was attended by the wildest speculation, occasioned by a world-
wide shortage of fats and oils with insufficient shipping facilities for
transporting the bulky copra. No less than 40 mills were built in
the Philippines, many in. the Netherland East Indies, and a large
modern mill in India. When the boom collapsed in 1920 and 1921
most of these mills became bankrupt. By reorganizations effected
durin% the years following, some of them were salvaged and others
entirely scrup(})'ed.
Indiwa.—India has only one modern coconut oil mill; it now pro-
duces oil principally, if not entirely, for manufacture into its own
finished products. India has a. comparatively large number of
primitive native * Chekku’’ mills which express the oil on the mortar
and pestle principle. A high quality of coconut oil is produced
almost entirely for consumption within the country.

Ceylon.—Ceylon possesses several medium to {arge size coconut
oil mills, at least one of which is owned by British capital. Several
are owned and operated by native Singhalese who have installed
modern machinery, In addition, there are a number of small ¢ Chek-
ku’ mills operated by natives and producing oil principally for
local consumption. The medium-large mills produce coconut oil
{))rincipnllv for the export trade. Ceylon was apparently not affected

y the inflation in coconut-oil production and its subsequent collapse
as were the Philippines, the Netherland East Indies, and to a certain
extent India; production has increased, and the export trade has
expanded gradually over a period of years, Coconut oil produced
in Ceylon 18 exported principally to the United Kingdom and other
European countries,

British Malaya.—In British Malaya, the coconut-oil industry has
not advanced to any appreciable extent. Exports are principally in
the form of copra. There are several mills operated by the Chinese
which produce oil for export principally to the United Kingdom and
other Kuropean countries. _

Netherland East Indies.—During the booimn years in coconut oil
several Dutch companies in the East Indies built large modern
copra-crushing mills which subsequently had to be taken over by
the banks, FKor a period they were either operated at part capacity
or allowed to stand idle, and little or no oil was exported. Later they
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were reorganized and exports of coconut oil were again resumed, but
on a smaller scale. Besides these mills operating on Dutch capital,
there are a number of native mills producing oil for local consumption,
The coconut oil exported is destined principally for the Netherlands
and other European countries,

Philippine Islands.—Although the first oil mill was built in the
Philippine Islands in 1906, the production of coconut oil did not
attain importance until the World War period, when no fewer than
40 mills were set up. After the collapse of the inflation and the
reorganization of the industry there were only about seven mills
operating in the islands, At the present time there are still seven
mills, practically none of which operate continuously throughout
the year, These mills are, however, for the most part, of large
capacity. With the exception of one mill on the 1sland of Cebu, they
are located in Manila and draw their copra principally from the
island of Luzon. In addition, there are a number of small one or
two expeller mills producing oil for local consumption only. Produc-
tion in the Philippines may be gauged by exports, which probably
represents 85 to 90 per cont of the total output. Exports increased
from 1,441,000 pounds in 1906 to 420,019,000 pounds in 1929, but
declined in 1930,

The mills in the Philippine Islands are financed largely by British
and American capital. Others are controlled by Spanish, Chinese,
and Filipino capital. Mills in the Philippine Islands are equipped
with the latest type of machinery, comparable to that in American
mills, and have the advantage of cheaper copra (delivered at the mill)
and cheaper labor than American mills, but the disadvantage of being
at a greator distance from consuming markets and of a higher cost
of superintendence, heat, light, and power, materials and supplies,
and repairs. _ :

Practically the entire exportation of coconut oil from the Philip-
pines is to the United States. This trade is favored by the admission
of coconut oil to the United States free of duty while it is assessed
at a rate of 2 cents per pound when imported from other countries.

Approximately 99 per cent of the oil, 75 per cent of the copra, and
90 per cent of the combined oil and corpra in terms of oil exported
from the Philippines are shipped to the United States. Exports of
coconut oil to the United States exceed exports of copra, in terms of
“oil, to the United States, and in most years exports of coconut oil
to all countries exceed exports of copra, in terms of oil, to all countries.
The fact that very little coconut o1l is exported from the Philippines
to foreisn countries but that considerable quantities of copra are so
exported, and the fact that the United States market is supplied in
approximately equal quantities by Philippine and American mills,
indicate that the Philippine mills can compete more advantageously
in the United States than elsewhere because of tariff preferences.

Table 60 shows the exports of coconut oil and copra, in terms of
coconut oil, from the Philippine Islands to all countries and to the
United States.
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TaBLE 60.—Coconut oil and copra in terme of coconul oil: Exports from the Philip-
pine lslands

(Bource: Annual report of the insular collector of customs of the Philippines)
[Iu thousands of pounds)

Total coconut oil and
copra, in terms of co-
conut oll

Copra, in terms of

Coconut oll covonut ofl |

Calendar year~

To the To the To the

To all To all To all
United United United
countries States countries Btates countries $tates

143 9, 127 143

M leeiennne. 90,127
2 |l 77,429 142 77, 452 1432

O [l 167,340 9,914 | 167,340 9,014

29,683 [T 729,471 193, 150 20,470 | 232,869 58, 04

35, 476 33, 747 100, 385 40,285 | 135,860 83,014

), 044 09,308 | 128,029 04,798 | 227,673 194, 106
254, 148 | 280, 209 76,476 76,476 | 830,623 326, 774
308,017 | 188, 222 34, 852 3,214 | 343,370 101, 436
171,004 | 158,610 35, 838 1091 | 208 852 160, 601
109, 058 177,480 | 208, 800 73,613 | 407,858 250, 992
236,350 | 235,110 | 240,361 124,100 | 476, 702 159, 210
106, 813 X 179,627 | 484, )
240,007 | 243,734 | 7,726 | 149,344 | 463,823 493,078
229, 212, 466 . 161, 33 433, 323 373, 78

3 203, 763
258, 879 263, 370 M1, 698 179, 280 500, 277 432, 659
319, 232 312, 140 276, 834 219, 208 596, 066 531,363
313, 89 310, 482 325, 881 253, 693 639, 170 504, 076
420, 019 415, 981 241,075 180, 020 661, 094 596, 007
324, 880 322,102 242,08b 196, 059 566, 985 518, 161

1 Converted on hasls of 63 per cent oll yleld,
t Less than 500 pounds,

Domestic production.

The output of coconut oil in the United States is entirely from
imported copra. It averaged about 28,000,000 pounds from 1910 to
1014, inclusive, increased to over 200,000,000 pounds in 1918 and
1919, then declined, but later increased to a maximum of 353,000,000
pounds in each of the years 1929 and 1930.

Coconut oil is produced by about nine domestic companies with
mills located in San ¥rancisco, Portland, Oreg., Los Angeles, Cin-
cinnati, Baltimore, and New York. San Francisco is the chief center
of production. The output of coconut oil in the United States is
shown in the following table. .

TaBLr 61—Crude coconut otl: Production in the United States

[Source: Bureau of the Census, U, 8, Department of Commerce}

Yenr Pounds Year Pounds

131,218,408 1 1028 . .ooine e, 260, 712, 073
13, 14, 282 || 1927 281, 654, 384

-] 185, 520, 073 -| 311, 180, 693
235, 018, 724 342, 654, 322
101, 357, 413 352, 727, 286
207, 604, 172

Imports into the United States.
I}Il[{)()rts of coconut oil averaged 54,000,000 pounds in the 5-year
period 1910 to 1914, inclusive. The greatest expansion occurred in

1918 when 359,000,000 pounds were 1mported, a figure which has
since been exceeded only once (in 1929). Between 1923 and 1929
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the increase in imports was almost continuous and averaged 54 per
cent of apparent domestic consumption. In 1930, imports declined.
Table 62 shows the imports of coconut oil into the United States.

TasLe 62--Coconul oil: Imports into the United States
[Bource: Foreign Comnierce and Navigation of the United Btates, Department of Cominerce)

‘ , Value per
Calendar year ! Rate of duty Quantity Value unit of
i - quantity
Not refined or deodorized: @ » Potinds
1920, 0. eeeeeseaiseanceaneceneaanan I 3 T N 214,014, 621 (432, 812, 428 $0. 163
1921 (Jan, 1=May 27) ...l Lo [T T SO, 77,612,431 | 7, 681, 028 . 008
Under feneml tarll: |
1021 (May 28-Deo, 3! ..o, | 20 cents per gallon......... 479, 902 30, 340 076
1022 (Jan, 1-8Bept. 21) ceeeneonincantaaa.. do..... tevracancansons 1, 472,790 130, 825 . 089
1922 (Sept. 22-Deo, 31) 2 cents per pound......... 578, 606 45, 761 079
1023 [N [+ S, 1,209, 275 107, 403 089
)8t RPN UPIPRPIPR SN | |+ SR N 134, 734 14, 000 104
1928 [RFPRR « [+ TR, 452, 976 62, 172 LS
1026.. 326, 771 a5, 904 110
1927.. 38, 014 2, 900 . 079
1028 60, 260 6, 403 . 108
1929.... 43, 483 4,420 . 103
1930 32, 839 4, 169 . 128
From Philippine Islands: .
1921 (May 28-Dec. 31). ..o e oveeooy Free.eoeneemieaenia... 111,082, 485 | 7, 668, 083 . 069
| d 224, 183,070 | 16, 127, 781 072
’ 180, 600, 829 | 13, 009, 489 .72
294, 634, 804 | 17, 288, 232 077
232, 408, 097 | 19, 640, 642 . 086
245,129, 333 | 22, 087, 870 , 090
203, 369, 704 | 22, 899, 807 078
, 638, 702 | 23, 061, 357 019
411, 936,213 | 29, 552, 206 073
317,919,253 | 19, 901, 053 l . 083

! One gallon equals 7.6 pounds,

Up to May 28, 1921, imports of coconut oil not refined or deodorized
entered the United States free of duty and originated principally in
the Philip({)ine. Islands, the Netherland East Indies, Ceylon, India
the United Kingdom, and France (and also from Japan in 1918 and
1919). Since that date coconut oil from all countries except the
Philippines has been dutiable, and imports have originated almost
entirely in the islands, Such dutiable imports as have come in have
consisted principally of high-grade oil from India.

TasLe 63,—Coconut otl (duliable): Imports into the Uniled Stales by country
of shipmendi !

{Source: Forelgn Commerce and Navigation of the United States and monthly statistics of imports for
consumption, Department of Commerce}

Freuch Nether- United , Other
Yoar Indla Oceania lands | Kingdom | G6rmeny | oountries | Total

Pounds Pounds Pounds Pounds Potinds

661 1,021, 808

. 456 3, 167,024

114,052 | 1,182,320

""" o] vim|  oaae
............ - 1,968 326,771
............ 530 38, 014
............ 3,720 60, 260
............ 9,588 | 43,453
1,100 8, 505 33,850

1 For 1921 to 1925, inclusive, general Imports; for 1926 to 1930, inclusive, imports for consumption.

Imports of coconut oil enter the United States principally at the
ggrt of New York, Other ports of entry are New Orleans, San
ancisco, Boston, Los Angeles, and Seattle. P
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Exports from the United States.

Exports of coconut oil from the United States are small com‘mred
with domestic production and imports. They go principally to
Canada, Mexico, and Cuba. Exports are shown in Table 64, In
addition there are some reexports which are relatively small.

TanLe 64,—Coconul oil: Ezporls from the United Stales
{Sourve: Forelgn Commerce and Navigation of the United States, Dopartment of Cotnimerce)

Year Quantity Value Year Quantity Value
Pounds Pounds
10200 e e i iianciicnnananans 25,604, 704 | $4,008,443 || 1026, ... .. iiieaiao.... 15,952,287 | $1, 545,400
11 ] 7,498, 284 724,202 | 1927 e 20,418, 143 1, 7843, 400
12,072,204 | 1,071,024 11 1028, 0o riiinrininnnnnnnan. 24, 6563, 602 3, 088, 065
ea--| 16, 602, 237 1,417,000 [ 1029, (... ooeeminirannnn.. 20, 832, 306 2, 329, 340
17,000,680 | 1,603,600 || 1030, ... ceeeninenrcinanean. 25, 106, 817 1,791, 307
17,001,213 | 1,764, 741 .

Domestic consumption.

The total apparent consumption (excess of domestic production and
imports over exports) of coconut oil in the United States increased
from 384,000,000 pounds in 1922 to 661,000,000 pounds in 1930,

The soap industry is the largest consumer of coconut oil. In the
order of their importance, the margarine industry, the confectionery
and biscuit industries, and the lard-substitute industry aro the next
largest consumers. The increase in consumption has been greater in
tho soap and margarine industries, and probably in the confectionery
and biscuit industries, than in any others,

Table 65 shows the consumption of coconut oil in the manufacture
of soap, margarine, and lard substitutes and a comparison of the total
consumed in these industries with the total apparent consumption,
The difference hotween the total apparent consumption and the
reported consumption in the soap, margarine, and lard-substitute
industries is accounted for by losses in refining (foots consumed in
soap), and consumption in the confectionery, biscuit, and other mis-
cellancous industries. The groater part of the difference, excepting
1930, is probably accounteg for by the confectionery and biscuit,
industries. The estimated consumption in soap appears low for 1930,
and, if such is tho case, the figuro in the last column for that year is
too high.

TasLE 65.—Coconul oil: Consum ption by industries and lotal apparent consumplion
[In thousands of pounds)

' i . Excess
Consumptionin. apharent

Total : (ﬁ)nsump-
apparent | tlon over
Year Marga- |Lard sub.|Tho threel ooniimp-| that in

Soap ! | Tine1 | stitute’ li‘fgg?ﬁgs tion ¢ |the three

specified
. {industrles
L1 22 237, 702 57, 304 16,000 | 311,105 | 383,625 72,429
572 S 267, 082 76,918 21,205 | 365,102 | 445,443 \
1924, ... ieme-e.] 260,000 83, 278 20,000 | 363,278 | 406, 030 ﬁiﬂ, T61-

00, 913 20,000 | 396,913 | 428,297 31, 484
97, 640 20,000 | 287,846 | 452,197 64, 351

177,989 | 20,000 | 501,200 | 661,433 | 160,173

1 For 1022, 1023, and 1029 official figures; for 1924 Lo 1928, inclusive, and 1930 estimates from the trade
based on offiofal statistics.

t From Bureau of Internal Revenuo; 1022, fiscal year; 1923 to 1030, inclusive, calendar years,

3 For 1922 and 1023, officlal figures; for 1024 to 1928, inclusive, and 1930, estimated; 1929, an cstimate by
the trade, based on oMclal statistios.

{ Production plus imports less exports plus stocks at beginning leas stocks at end of year.

§ Trade estimate 344,205,000 pounds.
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Costs of production,

United States,—Costs of production of coconut oil in the United

States during the year 1929 and the first six months of 1930 were
obtained by the Tariff Commission for eight companies, which ac-
counted for 99 émr cent of the total coconut oil produced during the
18-month period. These companies had mills located in San Francisco,
Portland, Oreg., Los Angeles, Cincinnati, and Baltimore,
. Costs of copra were obtained as delivered to the mill. The various
items of cost per ton of copra crushed have been allocated to coconut
oil and coconut oil cake or meal, respectively, on the basis of the
relative sales value of production of these products. The expense of
grinding the cake and treating or refining the crude oil has been ex-
cluded from mill costs. An interest charge has been imputed at the
rate of 8 per cent on depreciated fixed plant assets and inventories.
Selling expenses are not included; administration expense has been
distributed between manufacturing and selling.

Table 66 shows the weighted average costs of (f)roduction per ton
%f copra crushed and per pound of coconut oil produced in the United

tates, ‘

TaBLE 66—Coconut oil: Costs J)er 2hort ton of copra crushed and per pound of oil
produced in the United States, 1929 and first siz months of 1930

Dollars |Cents
C'ost, Item per ton | pound of
of copra oil
08 Of COPTA . .t ieear e ceciesaceecoacneneassaccencencnearsasssnnsnsansncnnnanns 91.87 6.588
Factory expense;
T N 1.68 12
BUPOriNtONAONED. . ... oo eeecaeaemeceerareaeenmaraesnnse anamncnanimcaasaaanan .23 .02
Heat, lmht, power. .62 .04
Materials and supplies. ... .33 .03
RIS . o oo v eantciecsaccannnacieaensscanensecotesasasnsneanncasnassscnnannn .88 .04
AT AL S PP 42 .03
NBULAIICO . o e enavnmeacamuanaacncanscessenanneasnssnsssosnameseenssnamanmannas 14 .01
Taxes, other than Federal. ... oo iiaiatanacieacncannanaacneccsnn . (l) } .01
L < P PPN N ) OO
LD Oy . - i iiieaicaaciitiiaeianacccaieaacecancecmcnamecancoannas N1 I PO
MISCElIANBOUS. . . . o eee e i aia i ieteaisenaeiaeaannccanmcaaunacncacsanennn .02 ,01
TOtAl fACLOTY OXDONSB . o evccenracnecniccaanssamnanncncscasnsesanssasacanasnas . 4,16 .30
General and administrative expense. .. ...coiotuiiieii it iiiiiiiiiciiceanaconcaanans . A3 .04
Imputed interest on plant assets and Inventorles. . ... ... coaeiioniaaiiiiaiiaaaaaae 1,02 .07
Total conVErsion COSt. .. o oi.n e ieicaaaraaeaeaeanacaearsacacanacnenncannaan 5.80 .41
Total copra and converslon costs............ T T P 97. 67 0. 94
COpra cri8hed . oot iaecicaicsacrarcacccscaanansasnennancancraaccanaastasnnonns tons. . 406, 265
Coconut ofl produced. .. ... eeeireieieiccrecaceeccsancacensansanasnamassaneanennn poun:is.. 512,102, 182

Philippine Islands.—Costs of production of coconut oil were
obtained by the Tariff Commission for two of the largest crushers in
the islands with offices in the United States for 1929 and six months of
1930, but they can not be published without revealing the data for
the individual concerns, To have obtained costs of other companies
in the islands would have necessitated sending agents there. The
costs of the two companies were less than the weighted average costs
of the coconut oil produced by all the companies in the islands fur-
nishing costs for the year 1923 and the first six months of 1924, when
conversion costs were $7.19 and $7.32 per short ton of copra, exclud-
ing imputed interest and selling expenses, and copra costs were
$86.67 and $89.24, respectively. A memorandum from the United
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States trade commissioner of the Departinent of Commerce at
Manila, prepared for the Governor General of the Philippines and
for the Bureau of Insular Affairs of the War Department, contains
the statement that the total cost of conversion of one short ton of
copra in Philippine mills may now be regarded as ranging from $5
to $6.75, exclusive of interest on fixed assets and of selling expenses.
The conversion cost of coconut oil in the Philippines, based upon an
output of over half of the total in the islands, is greater than the
conversion cost in the United States. ,

Prices,

Sales prices.—The weighted average net sales price of coconut oil
for the companies for which costs were obtained in the United States
was 7.64 cents per pound for 1929 and 6.85 cents for the first six
months of 1930. ;

I'mport prices.—The price of imported coconut oil during 1929 and
the first six months of 1930 was obtained from importers’ records for
the greater part of the coconut oil brought in at New York, the chief
port of importation, New Orleans, Boston, San Francisco, and Los
Angeles. The weighted average price, net, ex-container, landed at
ports of entry, was 7.69 cents per pound during 1929 and 6.86 cents
during the first six months of 1930. o

Quoted prices.—The west coast is the largest source of supply of
coconut oil, considering hoth imported and domestic oil together,
consumed in the United States. For that reason quoted prices are
here given at the west coast rather than at New York. The average
of monthly quoted prices for coconut oil in tank cars on the Pacific
coast was 7.10 cents per pound for 1929 and 6.40 cents for the first
six months of 1930.

Principal markets and transportation charges.

The mid-western area from Kansas City on the west to Cleveland
and Pittsburgh on the east and centering in Cincinnati and Chicago
is the principal consuming region for coconut oil, since soap, margarine,
and other factories using the oil are largely concentrated there. Prac.
tically all the production and importation of coconut oil on the Pacific
coust, except relatively small quantities consumed locally, is shipped
to this area, and » large part of that imported at New York and New
Orleans is also consumed in this market. New York is the leading
port of entry for imported coconut oil and the principal consumin
markot for oil thus imported. In the consu:n(liption of coconut o
from both domestic and foreign sources (including the Philippines)
the New York area is a close second to the mid-western area as the
principal consuming market. )

In 1929 and the first six. months of 1930, the freight rate on coconut
oil from the Pacific coast to the mid-western area was 75 cents per
100 pounds; from New York and Boston to Cincinnati, 33 cents
per 100; and from New Orleans to Cincinnati, 27 cents when
originating in Europe and Africa, 30 cents when originating in other
countries. ‘ .

Summary of costs and prices. :

Table 67 shows (a) average costs of production of domestic coconut
oil; (b) averago sales price of domestic oil as reported by the producing
companies; (c) average import price, and (d) average quoted market
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price of coconut oil in the United States, together with transportation
charges to the principal consuming market (Cincinnati selected as
the chief center in this area). The sales, import, and quoted prices
delivered are shown to be in fairly close agreement.

TaBLe 67.—Coconut oil: Summary of costs of production and prices with trans-
portation chargesto principal consuming markets in the United States -

{Cents per pound]
roduiotion | salss paioe | Tmport | Quoted
roduction price mpo ]
Item R United |of domiestic price ! price ¢
' States ! oil! , -
. 1929 . ;
CoBLE OF Prices. . .« oun e mmiimciceceeee et e e emns 7.01 7.64 7.69 7.10
Transportation charges to the principal market 4.._ ... N .50 .37 .78
Costs or prices delivered. .. ..........cicceecmvrennnennn 7.87 8. 14 8.08 7.8%
1930 (first 6 months)
Costeormices. . icceara———- 8.78 6.85 6. 86 6 40
Transportat{on charges to the principal market ¢._. ... .87 .47 .34 .78
Couts or prices delfvered. .. .o oL 7.35 7.32 7.20 7.18

VAt the mill.

_. ?* Landed, ports of entry.
# In tank cars at Pacific coast; from Oll, Paint and Drug Reporter,
¢ The charges shown In the first 3 columns are welighted averages.

. PALM-KERNEL OIL
Rates of duty. -
Act of 1930, 1 cent per pound ?; act of 1922, free.

Description and uses. _

Palm-kernel oil is obtained from the nut of the oil-palm tree. The
kernel furnishes palm-kernel oil, and the pericarp, or outer covering,
palm oil. Palm-kernel oil is very different in characteristics from
palm oil but has mos. of the characteristics of coconut oil. It is
consumed in the United States chiefly in the manufacture of soaps and
to a limited extent is used in the confectionery and biscuit industries
and in margarine. ‘ '

World production and trade,

World production of palm-kernel oil has been fairly constant for
some years. The total output is estimated to average 550,000,000
pounds annually. Germany and the United Kingdom are the princi-
psl producers. They import the kernels principally from West
Africa and, to a lesser but increasing exteht, from the Netherland
East Indies and British Malaya. West Africa, the Netherland East
Indies, and Brazil are the chief sources of all palm kernels. In
Africa the nuts are, for the most part, cracked by hand, and the
kernels then bagged and shipped to the United Kingdom and other
European countries for the expression of the oil. In Sumatra, the
nuts are cracked by machinery before bag%ing“and shipment abroad.
- Table 68 shows exports of palm kernels from chief ggducing coun-
tries; Table 69 shows quantities taken by the United Kingdom and by’
Germany. These two countries usually import over 80 per cent of the.
world output. Germany, for many years the principal producer of
palm-kernel oil, lost ber dominant position in the industry during the

1 Froo when denatured
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World War and in the years immediately following but has now prac-
tically regained it. Imports into the United Kingdom have declined
in recent years but still exceed the pre-war figure.

TasLe 68.—Palm kernels: Exporls from chief producing couniries

[Source: Farelgn Crops and Markets, U, 8. Department of Agriculture, 1923 to 1928, inclusive; International
Yearbook of Agricultural Statistics for 1929 and 1930}

(In thousands of pounds}

Exports from—" 1923 1924 1925 1926
Nigeria. . ... ettt iii e cavemenenaena———- 409, 900 566, 372 611,346 577,978
Blerra 1eone. - ... iiiiiiciiaeiaa s 133, 308 136, 400 141, 636 148, 508
Belglan Congo. . oo oo iiia e c e 120, 388 104, 668 163, 354 158, 256
French West Africa 135, 404 158, 930 161,618 | . 154,834

French Cameroons 59, 046 63,470 80, 208 78,216 -

razll. ...l 77,782 40, 376 24, 052 »50, 016
All other countries . 100, 556 117,408 123, 834 136, 836
Total. .o iaraeiciciccaaaaan reremeeocvanne 1,126,474 | 1,188,214 | 1,306, 138 1,278,734

1927 1928 1929 1930
B L 4 VN 576, 136 549, 130 560, 096 582, 443
Sierra Leone......... feeeemeneannan. P 146, 576 150, 314 134, 858 126, 876
Belglan Congo. ... ..o cccaaeaaaaan 163, 158 159, 932 166, 202 146, 200
French West Africa_ ... . .. ooiiiilo.. 164, 264" 131, 208° 137, 662 172,%

French Cameroons. .. ......cooioiiociicnciacmcmacanacns 74, 284 71,412 765, 488 80,
Bravll. it 57,270 42,474 19, 182 27,108
All other countries. ... ... ..o oo iiiiciiiiaiannas 130, 220 118,712 121, 479 126, 176
B 0] 7 SR PPN 1,311,908 | 1,223,182 | 1,214,955 1, 261, 643

TaBLE 69.—Palm kernels: Imports into the United Kingdom and Germany, the
chief importing countries

[Source: Forelgn Crops and Markets, U. S, Department of Agriculture, except United Kingdom, 1923, which
is from Btatistical Bulletin No. 24, U. 8, Department of Agriculture]

{In thousands of pounds]

Imports into— 1923 1024 1925 1026
United Kingdom. ... ciaeaean 585, 852 665, 282 545, 202 496, 224
(€11 ¢ 111500 2SR RS 249, 730 227, 830 496, 900 526, 008
BT Y PP 835, 582 892,812 |. 1,042, 102 1,022, 232

t

1927 1928 1929 1930
United Kingdom. ... oc.iiiiacaneaaanccaanaaans 411, 678 367, 908 340, 8506 282,172
GernIanY .o nrineaceecnsacancccanmacacsncacancanes 603, 434 855, 576 671, 246 676, 272
Total . cn e aeaeeaa eemetotancaceceamann 1,015,012 | 1,023,484 | 1,011,762 988, 444

The estimated production of palm-kerel oilin the United Kingdom
declined from 264,000,000 pounds in 1923 to 127,000,000 pounds in
1930; during this same period production in Germany increased from
112,000,000 to 304,000,000 pounds. The combined output of the two -
countries showed an 1ncrease during the period mentioned. It is
estimated that the production of palm-kernel oil in Germany and in the
United Kingdom represents about 80 per cent of the world output of
approximately 550,000,000 pounds annually.

dxports of palm-kernel oirfrom the United Kingdom declined from
47,000,000 pounds in 1923 to 19,000,000 in 1930, while exports from
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Germany increased from 9,000,000 to 98,000,000 pounds. Total
exports from the two countries during this period averaged about
one-fourth of their combined output. The United States has been
the largest single consumer of palm-kernel oil exported from the
United Kingdom and Germany.
Table 70 shows the estimated production and exports of the
United Kingdom and Germany. _
TaBLE 70.—Palm-kernel oil: Estimated production and ezxports of chief producing
and exporting countries
B o 5 Tromn Statistioal Dutlotin Nov2h, O &, Depettrant of Agriouiture, aod Daited Kingdorm, 1928
and 1924, from Annual Statement of Trade of United Kingdom] . .

[In thousands of pounds]

Estimated production? Exports
Year —
Kli]:g&egm Germany] Total K‘ljnndi::?n' Germany| Total
102, oo ee e 263,633 | 112,378 | 376,011 | 46,8 9,327] 56,208
1924, e crievenrcccrcciaraccsscesncmanne 20,377 | 102,388 | 401,765 63, 430 8, 361 71,791
1926, oo cmceaccccccccdcacicascamam——an 245,341 | 223,605 | 408, 80, 640 30,976 | - 111,616
JU26. e eeeccenicnacccccacecunsannn————— 223,300 | 236,704 | 460,004 62, 392 41,174 103, 566
1087 eccceacvacuncncnaccncaceccocacaoaans] 185,210 | 271,548 | 458, 786 39, 086 56,073 95,188
1928, cneeiicieiiaemaicercciaacnancanneaa 168, 858 | 285,010 | 460, 508 42, 368 84, 34 126, 583
1929, ccccciacccmtecacacanccorinsrorannn 153,228 | 302,060 | 455,288 37,488 4, 234 131,72
1030, cevcecccacceemrcretaancveanmencneane 120,977 | 304,322 | 431,200 18,952 97,884 116, 836

! Converted from imports of palm kernels on basis of 45 per cent oll yleld,
? Exports and reexports.

Conditions of production in chief producing countries.

In pre-war years Germany had an important oil-milling industry
and was the leading importer of palm kernels and producer of palm-
kernel oil. During the war the crushing industry was transferred to -
the United Kingdom, where, in order to retain 1t, a system of pref-
erential export duties on Falm kernels from the colonies wasinstituted.
These duties were repealed in 1922, and Germany soon reestablished
her dominance in the industry.

The German oil mills and Tefineries are equipped with modern
machinery, and many of them are so situated that steamers and rail-
road cars can discharge their car%c;es direct into warehouses and silos.
The desire of Germany to reestablish this industry and to give employ--
ment to her domestic labor has been an important factor in her return
to dominance of the industry. A greater factor in this return, how-
ever, has been the need of raw material for her huge margarine industry
(and secondarily her soap industry) and of a supply of oil cake for
her dairy and other cattle. In a country where the feeding of cattle
is important, the crushing of palm kernels rather than copra is favored
because more oil cake is produced from the palm kernels, the oil from
the two serving largely the same purpose.

Domestic production. : :

The production of palm-kernel oil in the United States has been
negligible, no commercial production being reported from 1921 to
1929, inclusive. In 1930. the small output reported was produced
from several lots of palm}kernels crushed for experimental purposes.

110349—8. Doc. 72, 72-1—8
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The output increased in 1931 because of the duty on palm-kernel
oil for edible purposes. Probably the chief reasons why the crushin
of palm kernels has not gained a foothold heretofore in the Unite
States are: (1) The availability of large supplies of copra, the oil from
which serves practically the same purpose as palm-kernel oil and (2)
the greater yield of oil cake from palm kernels than from copra.
This o1l cake would come into competition with oil cake from domestic
oil seeds, and much of it would have to seek a market abroad.

T ’{‘llleﬁutput of palm-kernel oil in the United States is shown in

able 71,

TABLE 71.—Palm-kernel otl: Production in the United States
[Source: Bureau of the Census, U, S, Department of Commerce}

Year Pounds Year ' Pounds
1920, - e e 2,671,112 || 1922-1929_ .. ... e meeeemm—na s | )

| L ] PR R 1,327,382 1| 1930, . o

l 711, 529

1 No production reported,
Imports into the United States. - .

Imports of palm-kernel oil into the United States were not of much
consequence until 1926. The maximum in 1926, about 75,000,000
pounds, was again almost attained in 1929, when unearly 70,000,000
pounds were imported. A decline in imports was shown in 1930.
Under the tariff act of 1930; palm-kernel oil for edible use (not de-
natured) is dutiable at 1 cent a pound; that for technical uses

(denatured) is duty free. . .
Imports of palm-kernel oil for consumption in the United States

are shown in Table 72.

TasrLe 72.—Palm-kernel oil: Imports into the United Slates

{Source: Foreign Commerce and Navigation of tﬁe United States, Department of Commerce]

: Value per
Calendar year Rate of duty Quantity Value unit of
‘quantity

Pounds
1,603, 740
3, 483

W2, ... .
1830 (Jan. 1-June 17) . .oceeue iy , 108, . 065
665, 080

1930 (June 18~Deo. 31 .
1930 June 18-Dec. 31 9, 866, 934 542,712 . 056

Imports of palm-kernel oil originate principally in the United King-
dom and in Germany. Since 1927, Germany has displaced the United
Kingdom as the chief country of origin, reestablishing her former
position in the industry.

Imports of palm-kernel oil into the United States by country of
shipment are shown in Table 73.
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TABLE 78.—Palm-kernel oil: I'mports into the United States, by country of shipment !

[Source: Foreign Commerce and Navigation of the United States, except 1930, which is from monthly
statistics of fiports for consumption, Department of Commerce)

Country 1924 1925 1926 1927 1928 1929 18309

Pounds Pounds Pounds | Pounds Pounds Pounds Pounds

United Kingdom. .| 4,317,635 | 47, 525,022 | 51,031,654 | 20,372, 771 | 24,919,034 | 33, 443,705 | 7,220,515
QGermany........... 110,303 | 4,728,471 | 20,245,070 | 13,255,749 | 27, 286,411 | 36, 343, 044 | 31,638,118
Other countries..... 310, 569 369,841 | 2,803,179 488,817 | 1,607,037 122, 420 112, 152

Total ........ 4,747,697 | 52,634,334 | 74,979,012 | 43,115,337 | .53, 812, 482 | 69, 909, 160 | 38, 970, 785

) Prior to 1924 figures not separately shown,
1 Includes both free and dutiable imports.

Imports enter the United States principally at the ports of New
York and Neiv Orleans, and to a lesser extent at Philadelphia, Boston,
and San Francisco, .

Exports from the United States.

No official statistics of domestic exports of palm-kernel oil from the
United States are available. There is & small quantity of reexports
of palm-kernel and palm oils, but figures are not shown separately.

Domestic consumption. '

The a"pparent. consumption of palm-kernel oil in the United States
(total of imports and domestic production adjusted for changes in
stocks) increased from less than 2,000,000 pounds in 1922 to 84,000,000
pounds in 1926. Consumption then declined, but again increased to
nearly 73,000,000 pounds in 1929; 1930 registered a decline, The
soap industry is the principal consumer of palm-kernel oil, with the
confectionery and biscuit industries ranking next. Only small quan-
tities are consumed in the margarine and lard substitute industries.
For 1929 the Bureau of the Census shows a consumption of 11,824,000
pounds in the lard substitute, confectionery, and biscuit industries,
taken together (probably almost entirely in the latter two).

Table 74 shows the estimated consumption of palm-kernel oil in
soap and margarine, the total apparent consumption, and the excess
of total apparent consumption over the consumption in the soap and
margarine industries. Tﬁe 1ast column of the table indicates that
the estimates for consumption in the soap industry may be a little
too high from 1923 to 1928, inclusive.
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TaBLr 74.—Palm-kernel oil: Consumption in soap and margarine compared to total
apparent consumplion

{In thousands of pounds]
Reported or estimated oon- .| Exoess of
sumption in-- total ap.
Total parent
oonsum
Year :ol:};ar;nt tiom over
Soa) tion 4" | consump-
Soap! |Margarine? an on tion in
margarine - | soapand
margarine
] 1,465 780
3,333 2,478 —~B885
4, 440 4,457 17
45, 202 45, 036 - 166
83, 709 83, 611 —188
31,316 31,333 17
50,685 | -~ 49, 400 —1,250
44, 833 920 28,387
29, 434 38, 587 9, 153

¥ Official ﬂ?\u‘u, 1922, 1923, and 1929; estimates by the trade, based upon official figures, 1924 to 1928, in-
clusive, and 1930,

t Calendar years, Bureau of Internal Revenue, U. 8, Department of the Treasury,

 Imports plus stock at the beginning of the year Jess stock at end.

¢ T'rade estimate 72,920,000 pounds. . :

! The would be 16,322,000 pounds if consumption in lard substitutes (lncludlnzmeonlecuonery and

biscuit industries) and for other wminor uses {s added to consumption in soap and margarine.

Costs of production.

No information is available on the costs of production of palm-
kernel oil in Germany and in the United Kingdom, the principal
gmducin countries, but-import values and price quotations may

e considered as evidence of costs. ,

Prices. g

Import prices.—Palm-kernel oil is imported principally at the ports
of New York and New Orleans, the former predoniinating. “That
imported at New York is consumed principally in the New York
area and that at New Orleans principally in the Mid-West.

The prices -of imported palm-kernel oil landed at New York,
Philnde{;)hia, Boston, and New Orleans were obtained from im-
porters’ records for 1929 and for the first six months of 1930, Table
75 shows the weighted average landed price of palm-kernel oil entered
at New York only, the weighted average landed price at the four
chief ports of entry, and the average price at these ports plus the
weighted average of transportation charges to Cincinnati, Ohio,

TABLE 75.~Palm-kcfriel otl: I'mport prices (landed) and transportation charges lo
Cincinnati, Ohio

[Cents per pound}

1930 .

Item 1929 | (first 6

. months)
Waelghted average landed price at New York. .o ..o oo i iiaiiicmiriccemaanes 7.83 6.95
Welghted average landed price at four chlef ports of eutry ... ..o oeooiiiicceiacnna- 7.87 6.82
Weighted transportation charges from chief ports to Cineinnati, Ohlo. .. ... ... . 80 .31
Landed cost of chief ports plus transportation charges to Cincinnatf, Ohfo............... 8.17 .13

-

Quoted prices.—Table 76 shows the quoted price of palm-kernel
oil in casks at New York and the price including transportation
charges to Cincinnati.
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TABLR 76.—Palm-kernel oil (in casks): Quoted prices at New York and transporia- |
tion charges to Cincinnati, Ohio

[Cents per pound] ..
| 1930 (first
1929 6 months)
guomd price at New YorK. . ... o auicicacccamrecacaceacecccseremstmmasanananan 18,45 17,00
ransportation charges to Cincinnatl, Ohfo ..o ... . .33 .83
Quoted price plus transportation charges to Cincinnat}, Ohioo....ococceee oo, 8.78 | 7.98

1 0fl, Paint and Drug Reporter.

It will be noted that the weighted import prices at New York for
1929 and 1930 (6 months) are 0.62 and 0.65 cent per pound, respec-
tively, lower than the quoted prices. Although this may be partly
due to the fact that quotations do not represent actual transactions
and are unweighted, and to the fact that some may have been con-
tracted for in advance, the chief reason for the difference is, doubtless,
that the quotations are for palm-kernel oil in casks while a large part
of the importations now come in bulk in tank vessels.

The quoted price for palm-kernel oil, naked, ex-mill, at Hull and
Liverpool, avert;'ges about 0.8 cent per pound less than the prices
quoted at New York in casks, and about 0.2 cent per pound less than
the weighted import price at New York.

PALM OIL
Rates of duty.

Act of 1930: Free.
Act of 1922: Free.

Description and uses.

Palm oil, a semisolid fat ranging in color from pale orange to a deep
red, is obtained from the outside fleshy portion of the ripe fruit of the
oil-palm tree. The product from Africa, the chief country of origin,
appears in grades known as hard, medium, and soft, the grade vary-
ing with the locality where the oil is produced and determined, chiefly
by its free-fatty-acid content. . The product from Sumatra is of a good
grade, possessing a low free-fatty-acid content and is suitable for
edible purposes. '

The chief use of palm oil in the United States is in the manufacture
of laundry soaps. Its next most important use is in the tin-plate
industry to protect steel sheets from oxidation d'urinﬁ immersion in
the molten tin and to give the product a smooth, briﬁ t finish. The
use of palm oil for edible purposes has been limited in the United States.

World production and trade,

The world production of palm oil, assuming production to be
measured by exports, increased from 335,000,000 pounds in 1923 to
595,000,000 pounds in 1930, or an average of 490,000,000 pounds.
The output (exclusive of local consumption in paim-oil producing
countries), is seen to be somewhat less, therefore, than that of palm-
kernel oil, the production of which averages about 650,000,000
pounds annually. : -

Palm oil is ﬁxroduced entirely where the palm fruit is gathered.
Nigeria (British), the Belgian Congo, French West Africa, Sumatra,
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and British Malaya are the chief sources of supply. The greatest
increase in output has occurred in Sumatra, where the greatest future
increase is also expected.

Table 77 shows exports of palm oil from chief producing countries,

TABLE 77.—Palm oil: ! Ezports from chief producing countrics

[Source: Foreign Crops and Markets, U, 8, Department of Agriculture, 1923 to 1929, inclusive, Inter-
national Yearbook of Agricultural Statistics for 1930}

[In thousands of pounds)

Exports from— 1923 1924 1925 1926
NIGOHS oo cciieeeea e ceean 222,740 | 284,663 | 286,068 | 263,714
French West Afriea ... oooeereeeiiamieeincroeeaeraeenennann 49, 726 57, 054 67,374 56, 014
Bel&:nn (0111 P 27,376 31, 100 41,218 40, 604
Netherland East Indles s, . . ocvoirnniiiiiiiiinnnanan 8, 640 10, 856 19, 254 20, 968
Al other. .. i eveea——n 26, 946 34, 360 42,044 40,812
T RS 335,328 | 418,042 | 446,856 ]‘ 412,162

Sxports from— 1927 1928 1929 1930
NIBOTIR. ..ee oo e ceee e ceee e e e ee e ema e ee e 253,654 | 282,488 | 203,086 | 304,189
French West Afrlca ... . .. o iieoii e iieiaaaas 57, 006 38, 436 50, 520 49,673
Belglan Congo. ..ot anans 40, 506 58, 436 66, 792 81, 546
Netherland East Indles Y. ... .. . ... ... ... 47,654 63, 436 79, 028 108, 781
AN other. oo i e e ieceaaaeeeaane.l.| 85,874 34, 626 42, 420 50,612
T U N 434,604 | 477,422 | 531,796 | 694,801

1 Mostly palm oll, but includes a small quantity of paim-kernel oil.
# Represents actual production.

The United States and the United Kingdom are the principal
consumers of palm oil, and Germany, France, and the Netherlands
are the next in order of importance.

Table 78 shows imports of palm oil into chief consuming countries.

TaBLE 78.—Palm oil: I'mporls inlo chief consuming countries

(8ource: United States—Foreign Commerce and Navigation of the United States, Department of Com-
merce. United Kingdom—Aunnuul SBtatement of Trade of the United Kingdom, Germany, Franoe,
and Netherlands—Statistical Bulletin No. 24, 1923 and 1924, U, 8. Department of Agriculture; and
Foreign Crops and Markets, 1925 to 1930, inclusive)

[Tn thousands of pounds)

Imported into— 1923 ¢ 1924 1925 1926

- | . - e

128,496 | 101,780 | 139,178 | 130, 748
L 144,008 | 165,704 | 180,286 | 158, 501
10,349 | 20,301 | 40,064 | 3L 126
40,264 45,486 | 38872 45,774

United States
United Kingdom.

Netherlands.._........ 13,598 | 67,3756 | 40,430 25, 462
i
Imported Into— 1927 1928 1920 1930

United Btates. ... .co e 169,912 | 169,228 | 261,816 287, 492
United Kingdom. ........ooo i iii i irieeeeeean. 129,060 | 116,870 | 133,898 132, 246
Uermany.... 38, 038 44, 682 44, 242 65,124
France....... 25, 828 35, 148 18, 942 26, 4.
Netherlands.. 21, 464 19, 672 20, 262 21, 666
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Conditions of production in chief producing countries.

In Africa, palm oil is produced in a very primitive fashion by the
natives,vami the oil is, for the most part, fit only for technical uses.
As against the primitive fashion of producing palm oil in Africa, the
industry in Sumatra and British Malaya is conducted by scientific
methods on plantations, and the product is suitable for edible uses.

The supgly of palm oil in Africa is not expected to increase mate-
rially in the near future. The industry in Sumatra, on the other
hand, although of recent origin, is rapidly expanding and promises to
equal or surpass the African output. British Malaya’s entry in the
field as a source of supply is still more recent, and its output, although
less than that of Sumatra, is of increasing importance. The chief
factors that have stimulated the planting of palm trees in Sumatra
and British Malaya are the low prices received for rubber and the
desire of producers to avoid too great dependence upon a single crop
for their revenue, ‘ ;

In 1929, a total of 93,409 acres, 41,174 acres of which were in bear-
ing, were planted to palms in gumatra. The acreage under culti-
vation in British Malaya increased from about 2,500 in 1922 to approxi-
mately 30,000 in 1929, with further lands set aside for future develop-
ment. It is thus apparent that an increase in production may be
expected from these countries in the future.

Domestic production.
No palm oil is produced in the United States.

Imports into the United States. _

Imports of palm oil into the United States passed the 100,000,000
pound mark in 1923 and since then have increased to & maximum of
287,000,000 pounds in 1930. Imports of palm oil for consumption
are shown in Table 79. - '

TaABLE 79.—Palm oil: I'mports inlo the United States
(Source: Forelgn Commerce and Navigation of the United States, Department of Commerce]

‘ Value per
Calendar year Rate ofduty .| Quantity |. Value unit of

: quantity
1020. i ecacrcecccecauaanecanemcanaecans Froe. _.c...... 41,048, 224 | $5, 430,310 $0, 129
102 e cceericcisiecneasnnsaenannanmaamnna]an——. do....c.... 23,156, 230 | 1,421, 503 . 081
1922, o rrctciccinicccsrcnrmrascnecacsneascalanans L+ 1 S 57,516,889 | 3, 771,808 . . 008
b IO J do.eenee-. 128, 404, 9, 339, 481 .073
1024 i rtccssecciecccencianraanaaneee|nesan dA0.euneeae. 101, 779, 802 , 002, 462 009
1928, c e o recacacccncnmrccnrmemcvoemenenncean|anane do. . ennin 139, 178, 587 | 11,040, 372 079
1928, oo ccecmecmemssccasamememmanafencne do..ennn... 30, 748, 10, 111, 588 ot
1027 e iimierccaensascmeacnemcamac]emane do......... 159,911,079 | 11, 039, 549 - . 000
1028, o tceceiccecceiinecacemnnenncannmamameenaleonan do......... 169, 227, 58 | 11,066, 721 . 085
1929, o tacacebeccvcenecnmon|rnae. [ [ SO, 201, 816, 442 | 17, 499, 776 . 087
1030 ctceniacimccancceneemaln———- do......... 287, 492, 580 | 16, 326, 853 . 057

- Formerly palm oil was imported in greater quantities from the
United Kingdom, acting as an entrepdt for the African product, than
from any other country, but it is now imported chiefly in bulk shifl)-

ments direct from West Africa and the Netherland East Indies. The -

increasing importance of the Netherland East Indies as a source of
supply for the United States is shown by the imports from that coun-
try, amounting to nearly 77,000,000 pounds in 1930. -
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Imports of palm oil into the United States, by country of ship-
ment, are shown in Table 80.
TABLE 80.—Palm oil: Imports into the United States, by country of shipment

[Bource: Forcign Commerce and Navigation of the United States, Department of Commerce}
(In thousands of pounds)

British | Netherland
r Belgian United Other
Year ‘n‘g’(ﬁ: l’r:l(??:s Conge | Kingdom Ger?any countrles | Total

12,167 £ T PO, 20,720 |eeceemnnnan 18 41,948
4,880 1 e hmnacaa 14,712 1, 340 2,614 23, 165
N1 B O, 503 29, 205 1,221 3,141 57,517
54, 383 168 10, 226 43,300 10, 603 9, 835 128, 496
42, 194 179 14, 935 19,760 20, 452 - 5, 251 101, 780
58, 402 2, 004 21,217 31,445 11, 969 13, 247 139,170
60, 376 10,414 20, 560 10, 154 16, 250 12, 994 130, 747
80, 831 13, 108 25, 642 10, 599 12, 207 17, 466 169, 011
83, 292 20, 423 26,415 8,015 10, 169 11,024 169, 228
144, 772 45, 030 36, 067 12, 044 11, 211 12, 692 261,816
13K, 587 76, 834 46, 019 0, 343 B, 757 7,873 287, 493

Palm oil is imported principally at the port of New York. Ports
of entry of less importance are Boston, Philadelphia, New Orleans,
and San Francisco.

Exports from the United States,

_Official statistics do not show separately domestic exports of palm
oil from the United States. Reexports are shown combined with
palm-kernel oil and are small.

Domestic consumption.

The total apparent consumption of palm oil (imports adjusted for
changes in stocks) in the United States increased from 46,000,000
pounds in 1922 to 246,000,000 pounds in 1930.. The soap and tin-
late industries account for the greater part of the consumption.

he quantity of palm oil going into edible products in the United
States is small, _.

Table 81 shows the consumption of palm oil in the soap, tin-plate,
and margarine industries in the United States and the total apparent
consumption, The difference hetween consumption in the three in-
dustries named and total apparent consumption is accounted for by
the use of palm oil in lard substitutes, lubricating greases, and fatty
acids, used largely in turn in rubber goods and candles. The apparent
increase in this figure in 1928, 1929, and 1930 may be due to increased
use in these industries or to an error in the other statistics, as, for
example, an underestimate of palm oil consumed in soap. '
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TaBLE 81.—Palm oil: Consumplion in soap, lin-plate, and margarine industries
compared to total apparent consumplion

[In thousands of pounds)

Consumption in— Excess total
Total | spparent
apparen
Yer e e
Soap ! Tinplate ¥ | Margarine?| plate, and tion ¢ 3 specified
margarine industries
12,308 |.oceeaaaae.. 42, 787 46, 349 3, 562
14,508 ... ........ 118, 829 125, 508" 8,679
13, 657 14 95, 921 885 964
15, 960 794 136, 164 136, 988 - 834
17, 158 748 118, 866 138, 587 19, 721
16,112 601 |- 129,173 136, 584 7, 411
16, 000 1,188 159, 531 188, 814 3
156,812 1,623 195, 886 230, 980 35, 004
14, 500 §63 207,319 246, 249 38,930

m!‘Oﬂilclal fi ulr&sé 1922, 1923, and 1920; estimates by the trade hased upon official figures, 1924 to 1928,
clusive, an X s

! Hearings hefors Committee on Ways and Means, House of Representatives, pp. 9027 and 9028, 1922
to 1927, inclusive; 1928 and 1030, estiinated; 1929, official figures.

3 Calendar years, Bureau of Internal Revenue, U. 8, Department of the Treasury,

4 Imports plus stocks at heginning less stocks at end of period.

4 Trade estitnate 192,331,600 pounds,

Costs of production.

Costs of production of palm oil are not available, In fact, it
would be an impossible task to ascertain costs in Africa where the
oil is produced in most primitive fashion, and a difficult task at best
in Sumatra and British Malaysa, where production is conducted
scientifically. The allocation of investment over a period of years
and the allocation of joint costs to the several products—palm oil,
palm-kernel oil, and oil cake—would here offer a difficult problem.
Import and quoted prices are given as evidence of costs.

Prices.

Import prices.—Palm oil is imported principally at New York and
in smaller quantities at Boston, Philadelphia, New Orleans, and San
Francisco. It is consumed primarily in the New York area and
secondarily in the mid-western region. ,

The prices of palm oil, landed at the chief ports of entry, were
obtained from importers’ records. Table 82 shows the weighted
average landed price of palm oil, at New York only and at the five
chief ports of entry, and the weighted average transportation charges
from the chief ports to Chicago.

TABLE 82.—Palm oil: I'mport prices (landed)A and transportaiton charges to Chicago

{In cents per pound])

: on | 1930 (first
~ Ttem . : ‘929 lﬁ months)
Weighted average landed piice at New YOrK only. ..o neemineemnessmmosmmemmnnes 7.78 6.75
Weighted average landed price at A chief portsofentry. . ... ... ......... e eimmanaa 7.69 8, 81t
Weighted average transportation charges from chief ports to Chicago................ .89 .89
Weighted average landed price at chief ports plus transportation charges to Chicago. 8. 08 7.2

Quoted prices—Palm oil is quoted in trade joufnals as Niger and
Lagos, the names signifying the points of origin and the type of oil.
Actual transactions are now, however, principally with oil designated
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as hard, medium, and soft. Table 83 shows the average prices of spot
transactions in these grades at New York, together witlrxl transporta-
tion charges to Chicago. These. quoted prices are lower than the
im{)ort prices at New York for both periods. The difference is prob-
ably due to the fact that they are spot prices whereas some of the im-
port prices are for shipments contracted for at a higher market, and
also to the fact that they are unweighted averages whereas the import
prices are weighted.

TarLE 83.—Palm oil: Average quoted prices for spot transactions at New York and
{ransportalion charges to Chicago

{In cents per pound]

1929 1930 (first six months)
Item
Hard | Medium Soft Hard | Medium Soft
Average price at New York. . ............ 7.23 7.382 7.54 6.17 6.22 6.34
Transportation charges vin New York to
ChCARO. - o e e .38 .38 .38 .38 .38 .38
Price plus transportation charges.... 7.61 7.70 7.92 8. 55 6. 60 8,72

Table 84 shows prices for palm oil, in casks at New York, as quoted
in trade journals.
TasLe 84.—Palm oil: Prices at New York (in casks)
[Source: Oil, Paint and Drug Reporter]
{Cents per pound]

Year Niger Lagos Year : Niger ) Lagos
1926, .o 8. 00 8.50 || 1929, . - e iaceacaas 7.40 7.78
1927, e 7.06 7.60 || 1930 (first 8 months).......... 6,48 6,81
PR 7. TN 7.26 7.88
BESAME OIL

Rates of duty.
Act of 1930: 3 cents per pound.?

Act of 1922: Free.

Description and uses.

Sesame oil rather closely resembles cottonseed oil but is usually
lighter in color and refines with a lower percentage of loss. The best
grades are used edibly as table or salad oil, in mayonnaise, lard sub-
stitutes, and margarine. Consumption in the margarine industry is
small, the maximum for 1923 to 1930, inclusive, shown by the Bureau
of Internal Revenue being 374,000 pounds in 1924 (calendar year).
Lower grades are used in the production of soap. The investigation
by the Tariff Commission disclosed the fact that about three-fourths
of the consumption of sesame oil in the United States was in the
manufacture of edible products and that about one-fourth of the
total was consumed in the manufacture of soap.

—

$ Free when denatured.
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World production and trade.-

Sesame oil is obtained from the seed of an annual plant grown
principally in India and in China. For the seed, India is the-chief
producing country, although China is the largest exporter.

Compared with production, the surplus seed for export is small.
Probab})y the low rate of exchange for China has been a factor in the
increase of exports of sced from that country.

Production of sesame seed in India and exports from India and
China are shown in Table 85.

TaBLE 85.—Sesame seed: Production in India and exporis from India and China

[In thousands of pounds]
Exports Exports
, Produc- Produc-
Year tion, Indiat Year tion, India !
India ¥ | China? India? | China?
81,617 | 256,851 1,212, 000 3,510 75, 514
21,363 | - 124, 5650 1,075,844 | 24,782 | 127,488
68, 342 70,476 1,029, 648 68, 282 195, 628
89, 368 120, 346 1, 019, 200 24, 167 258, 436

' Foreign Crops and Markets, U. 8, Department of Agriculture.
1 Sea-Borne Trade of British Indla (year ending Mar. 31).
 Forelgn Trade of China,

The world supply of sesamo seed is taken by a large number of
countries, no one country predominating. Importing countries are
the Netherlands, Germany, the United Kingdom, the United States,
and France. :

Although India and China are the chief growers of sesame seed,
they produce very little sesame oil for export. The Netherlands is
the chief exporter of sesame oil. Exports of sesame oil from the
Netherlands are shown in the following table:

TaBLE 86.—Sesame oil: Exports from the Netherlands
[Source: Foreign Crops and Markets, U. S. Department of Agriculture]

Year Pounds Year Pounds
1023, .. eiceetcncucoracc v aaanana 15,386,000 } 1927, .« ieiceinineccaactaccccanan 6, 816, 000
102 . e eccmcaccmaecaca- 12,080,000 |[ 1928 ..o oieim i iiccccnaeencvena- 14, 276, 000
1028 e e cm e ————- 12,184,000 || 1929, .00t iieieaeae———- 21, 202, 000
1928, e iemaacaaaa ,003,000 | 1030, .o caaa—a- 11, 994, 000

- The United States, forme'rly the chief importer of sesame oil, now ™~
imports it principally in the form of seed. No one country is out-
standing as an importer of the oil. :

Domestic production (from imported seed). ,

Until 1931 there were no official statistics on the production of
sesame oil in the United States. A small part of the total importation
of sesame seed is used as such in confectionery and bakery establish-
ments but the major part is crushed for oil. As the seed yields on the
average about 46 per cent oil, that imported would yield, if all were
crushed, the quantity of oil shown in Table 87, The greatest increase
in the production of oil occurred in 1930 after the passage of the tariff
act, under which sesame oil when fit for edible purposes (not de-
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natured) was made dutiable at 3 cents a pound. Sesame oil is pro-
duced by a few companies on the Pacific coast, principally at Los
Angeles. The lack of sufficient oil and oil cake on the west coast
and the low rate of exchange in China for silver are factors favoring
the importation and crushing of duty-free sesame seed in that area.

TasLn 87.—Sesame otl: Estimaled produclion in the Uniled States?

Year Pounds Year Pounds
1028 et ieccaiareaann 6,270,221 1| 1927 . e iecceecgnaaan 1,356,374
102 i creeccaane. 6,378,364 || 1928. ..o focmaserumana——ne 4, 597, 934
1025, o it it e ananas L,704,441 || 1920, oo eiaeeaas 8, 436, 342
JU20. e e cmiveaeccttae e aaaan 1,326,804 || 1030, o oo eiiimcaaaaaa. 25, 606, 502

 Kstimated from reported quantity of sesame seed Imported, on basis of 46 per cent yleld of ofl,

Imports into the United States,

The maximum importation of sesame oil into the United States
was in 1029, Since the imposition of the rate of duty of 3 cents per
pound on sesame oil in the tariff act of 1930 imports have been
practically negligible, imports of seed having been substituted for the
oil,

Table 88 shows imports of sesame oil for consumption in the United
States.

TasLe 88.-—Sesame otl: Imporls inlo the Uniled Stales

[Source: Forelgn Commerce and Nuvigation of the United States, Department of Commerce]

) Value per

Calendar year * Rate of duty Quantity Value unit of
quantity

Pounds .

1020, . e e ema——aan 1 cent per pound. . 806, Y35 $162, 538 $0. 201
d 14,137 . 1569
9, 374 194
2,821 177
073, 351 112
874, 186 111
o11, 691 119
1,046, 182 118
203,413 119
667, 902 107
1,915,301 . 089
1030 (. 1-June 17) ..o (11, 10, 669, 397 863,176 . 081
1930 (June 18-1ee, 3. o ovemi e 3 cents per pound . 87, 761 8,645 ., 008
1930 (June 18-Dec, 31) oo ieee i aeaa e Free (denatured).. 26, 457 1,730 . 065

Imports of sesame oil into the United States originate principally
in the Netherlands and in the United Kingdom. Table 89 shows
imparts by country of shipment. Imports enter principally at the
port of New York.
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TaBLy 89.-—Sesame oil: Imports inio the United States by country of shipment?
[Source: Foreign Commerce and Navigation of the United States, Department of Commerce.}

Country of shipment 1926 1927 1928 1929 1930

) 534, 845 7
08, 825
7, 149, 671
23, 751 12, 347
184, 014 493, 226

21, 587,616 | 10, 876, 460

1 Not shown separately in general imports prior to 1926,

From 1923 to 1930 inclusive, imports of oil and oil equivalen.t of
seed ranged from a minimum of 3,060,000 pounds in 1927 to a maxi-
mum of 36,364,000 pounds in 1930.

Exports from the United States. <

There are no official statistics of exports or of reexports of sesame
oil from the United States.

Costs of production.

Costs of production of sesame oil in the United States were obtained
by the representatives of the Tariff Cominission for 1929 and the
first six months of 1930. The four companies from which costs were
obtained were located on the Pacific coast and produced 8,072,092
pounds of oil, or 52 per cent of the total estimated output of the
country. As the crushing of sesame seed was new to most of the
companies, and as operations were, as a rule, not continuous through-
out the period, conversion costs were high.

Table 90 shows the weighted average domestic costs of production,
excluding the cost of oil refining and cake grinding per ton of sesame
seed crushed and per pound of oil produced. The costs shown in the
second column are the share of joint costs allocated to oil on the basis
of the relative net sales value, at the mill, of the output of oil and
oil cake, respectively. '

TaBLE 90.—Sesame seed and oil: Costs per short ton of sesame seed crushed and
per pound of oil produced in the United States, 1929 and first six months of 1930

Cost It Dolltars Centsger
ost item on un;
g?rseed %of ofl
Cost of Be8ame 8eed . ... .o eeeieaeieeecccacenanaaa- cemecmeenanmm——a———— 83. 23 7.20
Fnctorwxpeuse:
LADOr. . e reaeacaa aeceecncmimamecmectecmassmessecsesamammararmnns 2.91 .28
BUperIntendence. . . ..o cen oo ce e eenciiisiecieceanceeancesansannceumnnn .10 ,01
Heat, light, and POWer. ... caene i eereecmccreaceesemcamacannan O .86 07
Materials and SUPDHes .. oo et cteeeaamcceneaceanaann .43 .04
Repairs.._._. PUSOR e anceteaneswncanvemanmaenn : emeee 1,33 .13
Depreciation. . 2.13 .18
nsurance. ... .87 3
Taxes, other than Federal .42 .04
22 1 2N N4 .01
Miscellanooua....--...--..-...---------..---_--._-..-...-...-., ................. R S
TOLAl fACLOTY BXPONIB . o - o eeceececemeecmamememem em e ecmmm e e e e cmmen - 8.67 .76
General and administrative eXpense. ... ... cooi. o eeeenicececcceeuancuesasenaane .76 .07
Imputed {nterest on depreciated plant assets and inventories.......cccaeeeeennn... . 261 +38
Total conversion costs........ eewtmerametecer o eermemcenana amavecsmasnns 1204 105
Total seed and oonversion costs....... cesusosnannen 98. 27 8 25
Sesame seed crushed, tons._..._.. eeeetememamemameneeennan 8,7
Sesame oil produced, pounds............. ——aann eeemmaenance tecmmecmeescecmanmnmeasan 8, 07§. 002
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The weighted average net sales value of sesame oil at the plant
for three of the com(s)anies (one did not sell its oil on the market) was -
%88 cents per pound,

Los Angeles is the principal producing center and the principal
market for domestic sesame oil. This is due to the location of edible
oil and soap plants there. The freight rate to secondary markets in
the Mid-West is 75 cents per hundred pounds, making the delivered
costs to this market (weiggted cost at plant of 8.25 cents and freight
of 0.75 cent) 9 cents per pound.

Prices. -
Import prices—Sesame oil is imported into” the United States

rincipally at the port of New York and is consumed chiefly in the

ew York area. The prices of imported sesame oil landed at chief
ports of entry were obtained from importers’ records. The weighted
average price of crude sesame oil .landed at New York during 1929
and the first ‘six months of 1930 was 7.95 cents per pound, and for
refined oil, 10.28 cents per pound. ,

Quoted prices.—The average of monthly quoted prices of refined
sesame oil in drums at New York follows,

TABLE 91.—Sesame oil, refined: Price al New York

{Source: Oll, Paint and Drug Reporter]

- [In drums)
Cents per Cents per
Year pound Year pound
8 TR 13,79 1 1029 e ciici s 12, 50
3 7 3 P 13.04 [ 1030 Y . iiiniicaaciaaas 11. 54
L7 P 13.79

—

112.10 cents per pound for first 6 months of 1930,

PERILLA OIL
Rates of duty.

Act of 1930: Free,
Act of 1922: Free,

Description and uses.

Perilla oil is obtained from the seed of an annual plant grown prin-
cipally in China. Because of its pronounced drying properties, it is
consumed in the United States in the manufacture of paints, varnishes,
linoleum, printing inks, and foundry core oils. Its principal use is
in enamel paints and varnishes which come in frequent contact with
water. It is reported to be used in the Orient for edible purposes
as well as in lacquers, paper umbrellas, lanterns, ard artiﬁciaﬁeather.

World production and trade.

Neither perilla seed nor perilla oil is important in international
trade. The seed is grown in China, Japan, and northern India;
China being the principal source of supply. Exports of perilla seed
from China follow.
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TaBLE 92.—Perilla seed: Ezxports from China !

[Source: Foreign Trade of China)

Year Quantity Year Quantity
1,000 pounds 1,000 pounds
1924, e ececdiacccaa- 27,030 || 1928, e ecreiecvacannnaa———- 14, 415
1028, o e eeiecc e n— e ananas 25,819 || 1920 e cmieaicneiinaiccncsancanons 19,328
1926, e vitaenmenccicenscmramnanan 21,204 |[ 1930 ccccceccnecraecacrcaacannann 34, 748
DLt 74 PP 9, 050

1 1923 not available,

Perilla seed is crushed principally in Japan and in the city of
Dairen, China (in the Province of Kwantung,-leased to Japan).
Japan 1s the chief importer of perilla seed. Imports of perilla seed
into Japan follow. »

TaBLE 93.~Perilla sced: I'mporis inlo Japan

[S8ourca: Foreign Trade of Japan]

Year Quantity Year Quantity
1,000 pounds 1,000 pounds
1923 1 e aem———- 23,798 [1 1927, oo eicanneanea—a- 10, 065
1924 s 30,399 [| 1928, oo —aee 14, 858
1025, o ieicececamcemcaacccna——- 24,316 || 1020 ..o ecnccicccccec - 18, 814
1028 ettt it csacnans 23,194 || 1030, oo cccaicccancrareraeas 37,188

$ Statistics not complete on account of earthquake.

Factors militating against the exportation of the seed to the
United States or to Europe are the limited supply of the seed and
the unfitness of the joint product, cake, for cattle feed. The chief
xgmrket for the cake 1s Japan where it is used as a fertilizer for mul-

erry trees. -

The demand for perilla oil in the Orient has been largely displaced
by linseed oil produced from Indian flaxseed. The European demand
for perilla oil has decreased, leaving the United States the principal
market. International trade in perilla oil is chiefly from the city of
Dairen (China) and Japan to the United States. The supply is
limited, and it is not probable that it will be increased to any appreci-
able extent in the future. ‘

Domestic production, _
Perilla oil is not produced in the United States.

Imports into the United States. | C

Imports of perilla oil into the United States in the 1920-1930
period varied from less than 1,000,000 pounds to nearly 9,000,000
pounds, Table 94 shows imports of perilla oil for consumption in
the United States. :
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TasLe 94.—Perilla oil: Imporis inlo the United Siales

(Source: Foreign Commerce and Navigation of the United States, Department of Cominerce]

Value per
(‘alendar year Rate of duty Quantity Value . | unitof
quantity
Pounds

7, 681, 555 | $1, 218, 201 $0. 160
651, 840 47,737 073

2, 208, 130 180, 097 . 086
6, 440, 749 710, 801 110
3,015, 758 337, 670 .12
6, 016, 535 767, 005 Jler
7, 400, H6H 873, 902 18
H, 368, 160 547, 479 1]
2,010, 967 214, 202 107
5, 674, 319 037, 062 L114
8, 837, 921 884, 303 . 100

Imports of perilla oil into the United .Statéé enter principally at
San Francisco and originate in Japan and in the city of Dairen, China

(in Province of Kwantung).,

Imports by country of shipment are

shown in Table 95 for the only recent years shown in official statistics.

TaBLe 95.—Perilla oil: Imports into the United States by counlry of shipment !

[Source: Foreign Commerce and Navieation of the United States, Department of Commerce}

Country 1928 i 1929 1930
Pounds + Pounds Pounds
B ;Y 1 1N 5O002,117 | 2,103,385 7,010,071
Kwantung (China) D18, 840 1 3, 350, 034 1, 827, 850
0 A P N 2,010,957 | 5, 674,310 8, 837, 921

1+ Not given in goneral imports prior to 1928,

Exports from the United States.

There are no official statistics of exports or reexports of perilla oil
from the United States.

Costs of production.

No data are available on the costs of production of perilla oil.
Price data, however, may be considered as evidence of costs of pro-
duction.

Prices.

Import prices.—Perilla oil, imported principally at the port of San
Francisco, is consumed chiefly in the Middle West where the-chief
paint factories consuming this oil are located. Table 96 shows the
~weighted average landed price of perilla oil imported into the United
States, as obtained from importers’ records, and transportation charges
to the principal consuming market.

TaBLE 96.—Perilla oil: Landed price and transporiation charges to principal con-
suming market '
[In cents per pound)

1930 (first

Item 1929 Amonths)

Weighted avorage landed price. . .. .. ... .. .. ... ... 12.22 10.25
Transportation charges, San Franclsco to Middle West. ... .. . ... ... .._. i ()
Landed price plus transportation charges, 8an Francisco to Middle West......._.... 12,97 11.00
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Quoted prices—Actual transactions in perilla oil are -usually con-
tracted for in advance of the season’s output and may have little
relation to quoted spot prices. Table 97 shows the average spot
prices of perilla oil in barrels at New York and the average of spot
prices in tank cars at San Francisco. It will be noticed that the
quoted prices in tank cars at San Francisco are 0.62 and 0.25 cent
higher than the import prices for 1929 and 1930 (6 months) at San
Francisco.

‘TanLe 97.—Perilla oil: Prices per barrel at New York and per tank car at San
Francisco
{Source: Oil, Paint and Drug Reporter|
[Cents par pound)

. , San Fran- . raw Vel | 58N Fran-
Year New York clseo Year New York clsco
1020, oL 13,72 12225 11020 . ... 16, 17 12. 84
3027 e 14.81 12,25 L1030, ... o221 110,34
1028 . ol 14,31 12. 47
1 For first 6 months of 1030, 12.87 cents, 1 For first 6 months of 1930; 10.50 cents.

RAPESEED OIL
Rates of duty.

Act of 1930: 6 cents per gallon.*
Act of 1922: 6 cents per gallon.

Description and uses.

Rapeseed oil is obtained from the seed of an annual plant grown
principally in India, China, Japan, and to a less extent in European
countries. In the United States it is used in lubricants (principall
for marine engines), rubber substitutes, and textile soaps. A small
quantity is also used in the treatment of leather. It is estimated by
the trade that lubricants and rubber substitutes account for about 80
per cent and 15 per cent, respectively, of the total consumption.

World production and trade.

Although it is grown both in the Orient and in Europe, rapeseed is
produced in greatest quantity in India. Production in that count
averages about 1,000,000 short tons annually. Some of it is exported,
but the greater part is consumed within the country itself for the pro-
duction of oil for both edible and technical uses. China generally
ranks next to India as a source of supply of rapeseed. Although the
greater part-of the production in India and China 1s-eonsumed locally,
the exportable surplus 1s normally suflicient to satisfy the demand,
and no marked change is expected in regard to future supplies.
Exports from these two countries are shown in Table 98.

TABLE 98.—Rapeseed: Exporis by chief exporting countries
[Source: Sea-Borne Tradoe of British India and Foreign T'rade of China)
[In thousands of pounds]

Exported from~~ '

148,420 | 173, 542 99, 254

i
British India e...._._. | 564,325 | 764,701 | 583,820 | 260,416 | 210,076
58,314 | 185702 | 108,020

(.‘hlna.............“.i 65, 616 66,456 | 104,645 1 233,013 65, 241

)
t

1923 1024 1025 192 1927 ’ 1028 1929 1030
!
|

» Fiscal years, ending Mar, 31.
{ Free when denatured.

110349—S8. Doc. 72, 72-1—9
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The United Kingdom, Germany, Krance, the Netherlands, and
Japan are the principal importers of rapeseed. Table 99 shows im-
ports by these countries.

. TasLe 99.-—RKapeseed: Imports by chief importing countries

[Sottree: Foreign (?ro{)s and Markets, U, 8, Department of Agriculture, for 1624 to 1830, inclurive, except
Japan; Statistieal Bulletin No. 24, U, 8, Depurtment of Agriculture, for 1924, except France and Japan;
Froneh Commerce and Navigation for 1023 for France; Forelgn ‘Prade of Jupan, for Japan, 1923 to 1930,

inclusivel
[in thousands of pounds)

! v
Imported into - 1923 i 1024 i 1925 1026 [ 1927 - 1928 1929 1030
o . SSRSRUVESNSE NSNS H—— S USSR ISR SO S OPUNN DO
i ]
United Kingdom ... 136, 400 | 153, 570 82, 432 30, 300 l 18,800, 82,744 70, 208 22, 254
Clermnny .. ........p 7666 | L2446 [ 108,735 34, 110 f 52, 300 : 80, 664 38, 652 42, 368
France ‘oo......... .. 70,288 ; hl, 12 32, 462 30,704 31,692 33, 180 32, 404 36, 984
Netherinnds. . h, M0 } 4, 078 h2, H4 37, 054 060 40,836 349, 202 21, 234
Japant oo o 104,562 1+ 88, 693 0y, 524 225, M8 M), 200 0 58,4581 165, 134 I, 518
i i

! Includes mustard seed,
Japan and the United Kingdom are the chief exporters of rapeseed
oil. Exports by these two countries are shown in Table 100.
Tasre 100.—Rapeseced oil: Ezporls by chief exporting counlries

Souree: United Kingdom from Forelgn (‘m}m and Markets, U. 8. Department of Agriculture; except
for 1023 which i3 from Annual Statement of ‘I'rade of United Kingdom; Japan (rom Forelgn Trade of

Japan)
{In thousands of pounds}

e e e P e o T
Exported from— 10234 1924 1025 1026 1927 1928 1929 1930
Japan........o..o.... 12028 3, 153 6,422 30, 208 31,410 10, 142 22, 604 31,739
United ]}'Ingt]()m.._ .. 20, 055 27, 006 12, 440 11, 866 4, 202 14, 656 12, 438 17,702

1 Not complete on account of earthqunke.
* Estimated on basls of average reexports,

The United States and the United Kingdom are the chief importers
of rapeseed oil.  Imports by these two countries follow:.

TasLE 101 —Rapeseed oil: Imports by chief importing countries
[ Source: Forelgn Crops and Muarkets, U. 8. Department of Agriculture; excopt United Kingdom for 1923,

whieh is from Annual Statement of T'rade of United Kingdom]
[In thousand of pounds]

Inported Into— 1023 1924 1926 l 1920 1927 1928 1929 1930
United States. ....... 16, 032 17,358 12, 838 20, 926 19, 250 17,010 18, 052 15,988
United Kingdom___.. 058 1,274 H, 462 15, 832 18, 664 4,260 10, 516 16,872

Domestic production.

No production of rapeseed oil has been reported in the United
States since 1926.  Previous to that year the output was of minor
importance.  Production statistics follow.

TanrLk 102.-—Rapeseed oil: Production in the United Stales
{Source: Bureau of the Census, U, 8. Department of Commerce}

PRS- '

Yeor Pounds ! Year Pounds
20, et AR, B840 {] Y024 i iaaeaaan 30, 000
|1 ] PP 127,805 |1 I026. . i ciiiiiieesenas 173, 300

L 58, 125
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Imports into the United States.

During the 1920-1930 period imports of rapeseed oil into the United
States varied from 7,000,000 pounds to nearly 21,000,000 pounds.
Under the tarifl act of 1930 rapeseed oil is allowed free entry when
denatured so as to be unfit for edible use. Krom June 18 to December
31, 1930, about one-third of the imports came in at the 6 cents per
gallon rate and about two-thirds were imported free of duty. Table
103 shows imports of rapeseed oil for consumption in the United
States.

TABLE 103.—Rapeseed otl: Imports tnlo the Uniled Stales

{Source: Forelgn (‘ommerce and Navigation of the United States, Department of Commerce]

Yalue per

('alendar year Rate of duty Quantity Value unit of

quantity

Pounds )

12,807, 646 | $1, 021, 570 $0. 149
7,151,918 788, 706 110
10, 860, 765 957,473 . 088
16,932,468 | 1,423,203 . 080
17,302,088 | 1, 680, 007 091
12,075,830 | 1,458,816 16
20,707,778 | 2,025, 234 . 008
.| 19,223,932 | 1,581,910 . 082
16, 875,676 | 1, 504, 321 . 089
1020 . el 18,801,405 | 1,587,725 , 084
1930 (Jan, 1-June 17). 7, 190, 160 647,724 ,076
1930 (June 18-Dec, 31) . 2,474, 670 166, 726 . 087
) B L T U PRI 5, 204, 513 334,272 . 063

1 Converted on basis of 7)4 pounds per gallon,

Imports of rapeseed oil enter the United States chiefly at the port
of New York and orginate principally in the United Kingdom and
Japan. Table 104 shows imports by country of shipment,

TABLE 104.— Rapeseed oil: Imports inlo the United States by country of shipment

[Source: Forelgn Commerce and Navigation of the United States, Department of Commerce]

United Other coun-
Year Kingdom Japan tries Total

Pounds Pounds Pounds Pounds
: 9,317,805 | 1,236,900 | - 12, 907, 470
1, 898, 063 554,970 | 7,161,918
668 - 086,767 | 10, 860, 766
954, 480 280, 020 | 15,932, 475
820, 155 458,970 | 17, 362,080
2,825,558 | 1,014,345 | 12,735, 195
11, 200, 050 832,403 , 768,
17,763, 450 463,410 | 19,104, 113
6, 659, 108 427,275 | 16, 878, 365
T2 e eemmcnccasmcccasea——nan P 6,219,375 | 12, 267, 495 314, 385 18, 801, 266
L o e e e e cemeeaeenesmcaemmecemmem———————an 3, 830, 018 | 11,940, 052 90,270 | 15,860, 340

Exports from the United States, |

Official statistics show a small quantity of rapeseed oil exported as
such from the United States. In the 1923-1930 period, imports upon
which drawback was paid, when the product into which it entered
was exported, ranged from a minimum of 2,442,135 pounds in 1925 to
n maximum of 4,083,180 pounds in 1929. This declined to 3,499,170
in 1930. Exports were principally in the form of lubricating oil.
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Domestic consumption,

Apparent domestic consumption_averaf;éd 16,000,000 pounds from
1922 to 1930, inclusive, with an annual range from 11,000,000 to
19,000,000 pounds. The principal use of rapeseed oil is in the manu-
facture of marine engine lubricants.

Costs of production.

Costs of production of rapeseed oil are not available, but import
prices may be considered as evidence of costs.
Prices.

Import prices.—Rapeseed oil, imported principally at New York,
is consumed chiefly in that area. Table 105 shows the weighted
average landed price of rapeseed oil imported at New York, as obtained
from 1mporters’ records. :

TasLE 100.—Rapesecd oil: Price of imports landed at New York

[Cents per pound)

1930 (first
1029 6 months)
Woighted average landed price. ... ..o ool e eete s : 9,064 3. 74

Quoted prices—-"The average monthly quoted spot prices of refined
and blown rapesced oil at New York are shown in Table 106.
TasLe 106.-—Rapeseed oil: Prices (tn barrels) quoled at New York

[Source: Ofi, Paiut and Drug Reporter)
{Cents per pound}

Year | Reflned Blown i Year Reflued | Blown
JOOR i 1. 47 1888 |1 1920, ... 10. 84 18, 67
|, 10, 74 18.06 || 1930, ... 18,44 241,20
Y25 e e, 11,41 13. 68

! For the thist 6 onths of 1930, 9,20 cents, 2 Ifor the frst 6 mounths of 1930, 12,10 cents,

The average of monthly prices of rapesced oil, crude, extracted,
ex-mill, at Hull, Kngland, was 9.02 cents per pound for 1929 and 8.11
cents for the first six months of 1930.

WHALE OIL
Rates of duty.®
Act of 1930: 6 cents per gallon,
Act of 1922: 6 cents per gallon,
Description and uses.

Whale oil is obtained by rendering the blubber, flesh, and bones of
all species of whale except the sperm whale. When hardened by
hydrogenation it is somewhat similar to tallow. In the United
States whale oil is practically all consumed as a raw material in the

8 Tariff stalus of whale oil imported from the high seas.—'I'he United States Court of Custou.sand Patent
Appeals has ruled that whale oil rendered on a forelgn vessel on the high seas and therveafter brought into
the United States is '*Iiported”’ from u foreign country and is subject to duty under the taritf act of 1930.

An appeal from this decislon has been filed in the Court of Cuisioing and Patent Appeals, and the case is
now pending {n that court,
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manufacture of soap. Small quantities of low-grade oil, however,
are consumed in the production of fruit-tree and fly a:lprays, in treating

leather and as an illuminant.

Although consume

in the United

States almost entirely for technical uses, in Europe it is used to a
large extent for edible purposes.

World production and trade. )
The world production of whale oil, now exceeding a billion pounds

annually, has increased rapidly in the last few years.

The increase

is due primarily to the exploitation of the Antarctic waters and to
modern methods of catching the whales and rendering them aboard

ship.

Because of the danger of glutting the market as well as ex-

terminating the whales, 1t is problematical whether the present
output can be increased or even maintained for any length of time.
Most of the fleets have, in fact, ceased operations during the 1931-32

season.

The Antarctic region, which includes the Falkland Islands

and the Ross Sea, supplies over three-fourths of the output, and
the African coast waters furnish most of the remainder.

Novrway produces about half of the world supply of whale oil.
(ireat Britain and British possessions produce the next largest

quantity.

World production of whale oil is shown in Table 107.

TABLE 107.—Whale otl: World production

[Source: Review of the Ollseed, Oil, and Oil Cake Markets, Frank Fehr & Co.]

Year Quantity Year Quantity
Pounds Pounds !
FO20 e caas 169,375,000 11 1926, ... iiiiiaeea.. 437,571,376
1020 i eiaeaaaaaaas 150,376,000 (| 1027, . i 457, 055, 626
T 244,875,000 | 1928 oo 508, 615, 600
1023 e eeaea e 203,674,750 11 1020, .. 608, 203, 8756
L1 OO 271,308,125 |1 19830 . . e e 1,043, 273, 250
028 e ececacaeaee caaan 391, 602, 000

1 Converted on the basis of 375 pounds per barrel.

Trade statistics of most foreign countries do not show whale oil
Exports, however, are accounted for chiefly
by Norway and the United Kingdom (whaling being done principally

separately from fish oils.

by the fleets of these two countries).
largest single importer of whale oil.
Kingdom are also large importers.

Domestic production,

Germany is probably the

The Netherlands and the United

Production of whale oil in the United States averages about 10,000,-
000 pounds annually. The output is by companies (two recently)
on the west coast, operating in Alaskan, Pacific coast, and Mexican

waters,

The whales are towed by small whaling boats to the mother

ship or to the shore station where they are cut up and rendered.
Fertilizer, bone meal, whale meat, gill bone, and tails are obtained
as by-products. Production statistics follow.
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TasLe 108.—Whale oil: Production in the Uniled Slales

[Sourco: Bureau of the Census, U, 8, Department of Commerce)

Year Quantity Year Quantity

Pounds i Pounds
10200 e 23,061, 811§ 1020, . i i ! 9, 404, 692
L7 N 2,867,790 {| 1927« or e ce e e 11, 404, 750
02 e 13,072,612 || 1028 . e 10, 233, 735
)1 U 10,007,070 {[ 1920, .ot 11, 084, 302
L B, 502,712 1 1080, (.o iiii i icaaeai e 9, 930, 218
L 8,071, 110

Imports into the United States.

Imports of whale oil into the United States increased from less
than 1,000,000 pounds in 1920 to over 56,000,000 pounds in 1929.
Table 100 shows imports for consumption in the United States.

T'aBLe 109.~-Whale otl: Imports inlo the United Stales
{Source; Foreign Commerce and Navigatlon of the United States, Department of Conimerce]
Value per
Calendar year Date of duty Quantity Value unit of

quantity

et e e e . : e
Pounds :

L ) 4 conts per gallon. . ... 650, 910 $75, 176 ). 115
574 AR PN [§ 1 P 2, 147,868 135, 247 (49
1922 (Jan, 1-Sept, 20) . oo [ 1) VI 32,083,040 | 2, 508, 457 .08
1022 (Sept. 22-Dec. 31) ... ... ... 6 cents per gallon_..._. 78, 705 4, 634 . 0569
R U PP D 4 1+ S 28,852,860 | 2,021,860 . 070
S PR s 1 S 37, 628, 342 2,477,787 . 066
D1 7 L, TP BN do e 53, 5568, 332 | 4, 224, 551 .079
R DU PRRPN ool 39, 249, 150 | 2, 604, 147 . 068
| K117 USRI PRI (4 1) T, 53,130,952 | 3,178,725 . 060
D PSP NP Ao el 48,420,495 | 3,021,378 . 062
L SR BN doo el 56, 652, 468 | 3, 529, 021 . 062
1980, . el [} 1 62, 702, 456 | 3, 067, 966 . 0568

Imports of whale oil enter the United States principally at the port
of New York and originate chielly in Norway (also New Zealand in
1929 and 1930). They are shown by country of shipment in Table
110,

Tavne 110.~~Whale oil: Tmports into the United Slales by country of shipment

{Rource: Foreign Commerce and Navigation of the United States, Departiment of Commerce}
|In thousands of pounds)

Yenr Norway K‘{l')";lfl((':}u Cannda blil[:}:‘({‘sd Other [ Total
023, ... ... 46 203 2,626 17, 670 10,178 29, 813
W L 19, 352 3, 816 4, 482 5, 546 2, 861 38, 057
25, .. . e 35, 518 424 4, 188 7,025 17,740 55, 495
W20, . . ... 34, 235 14, 203 5,330 | i eaaas 18 576 63, 434
1927 . . 32, 804 003 2,607 |o ... 43, 446 39, 760
VO ... 63, 964 1, 177 G088 ... ... 202 8, 386
1929 . el 14, 642 1, 507 2,648 |, 8 45 836 54, 532
W0, .. 18, 847 19, 347 2,305 [, 84,144 4, 663

18,805 pounds from Chile.
1 7,640 pounds from Mexico.
3 Largely from Uermany and Mexico.

{ Principally from Mexico.
§ 44,164 pounds from New Zealand.
¢ 4,131 pounds from New Zealand.
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Exports from the United States.

Exports or reexports of whale oil from the United States are not
shown separately in official statistics.

Domestic consumption.

During the 1922-1930 period the apparent consumption of whale
oil in the United States ranged from a minimum of 43,000,000 pounds
in 1924 to a maximum of 71,000,000 pounds in 1929. Apparent con-
sumption declined to 61,000,000 pounds in 1930, Consumption is
almost entirely by the soap industry, Table 111 shows consump-
tion of whale oil in soap in the United States compared with total
apparent consumption. Negative or zero excesses in the last column
indicate that somo of the figures shown for consumption of whale oil
in the soap industry are too high,

TasLe 111,—Whale oil: Estimated consumplion in soap and lolal apparent con-

sumption
{In thousands of pounds)
Excess ap- Excess ap-
Apparent | parent con- Apparent | parent con-
Year Soap ! consump- | swmption Year Soap ! congsump- | sumption
tion ? over that tion ? over that
in soap in soap

1922 .. ... 60, 816 45, 590 —~15,220 || 1927 ... o9, §94 59, 957 63
1928, ..., 41, 328 44, 421 3, 1928 ... .. 65, 001 65, 606 508
J5tDZ S 36, 842 42, 661 5,810 0 1920, __..._. 70, 664 70, 664 0
1925, ... ... b4, 746 b3, 742 —1,008 || 1630._.___.__.. 60, 608 60, 608 0
1920, _...... 62, 155 68, 784 -3,3M1

ﬂ'] l<l‘olr ‘11022 and 1923 the figures are official; for 1024 to 1930, Inclusive, estimates from the trade, based upon
ofliclal figures.

1 Production plus imports plus stoeks at beginning of period less stocks at end.  (Imports for consump-
tion used for 1922—general Imports not avalluble—and general imports used for 1923 to 1930, inclusive.)

Costs of production.

Costs of production were obtained by the commission from the two
domestic producers of whale oil for 1927, 1928, and 1929. The figures
can not be published without revealing the costs of the individual
companies. The costs of production, including imputed interest,
exceeded the net sales value at the plant.

Costs of production of whale oil for the British and Norwegian
whaling fleets are not available. Most of these fleets have the advan-
tage of modern equipment and of fishing by modern methods in
waters where whales are most abundant.

Prices.

Import prices—Whale oil is imported principally at the port of
New York and is consumed principally in the New York and the
Mid-West areas. The lande({ price of whale oil imported into the
United States was obtained from the principal importer, but can not
be published without revealing the figure of an individual company,
The foreign invoice prices of imports of whale oil into the United
States, as shown in official statistics, were 6.24 cents per pound in
1929 and 5.77 for the first six months of 1930. Probably from three-
quarters to 1 cent a pound should be added for delivering the oil from
foreign ports to the Middle West.

Quoted prices.—Whale oil is usally contracted for at a definite price
in advance of the season’s catch.
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The average of monthly quoted spot.prices of crude No. 1 and
No. 2 whale oil in tanks at the Pacific coast and the annual price of
0/1 whale oil c. i. f. I.ondon, are shown in Table 112,

TasLe 112.~—Whale oil: Prices (in tanks) at Pacific coasl and ¢, 1. f. London

[Sources: Oil, Palnt, and Drug Reporter for New York J)rlcos; Review of the Otflseed, 01l and Ol Cake
Markets, Frank Fehr & Co., for London)

[Cents per pound]

New York
Year Lm&;llon,
No. 1 No. 2

7. 69 7.44 7.10
7.0 710 6.18
725 6.75 6. 41
.00 6. Hht) 5. 76

30, .. Y e maeemeaaan 16,71 16.21 4.1-5, 4

! For first 6 months, 7 cents. « For first 6 months, .50 cents.



Parr IV .

STATISTICAL AND TECHNICAL INFORMATION ON INTERCHAI:TGE-
ABILITY OF VEGETABLE AND ANIMAL OILS

The Senate resolution ! in compliance with which this report is
submitted, calls for & statement of ‘“‘the kinds and amounts’’ of
domestic oils (inade from domestic raw materials) replaced in domes-
tic industry by the oils named(whether imported or made from im-
ported materials). It is, of course, easy to show for a series of years
the increased use in certain industries of one or more of the oils
specificially covered by this investigation and the decreased use in the
same industries of certain oils made from domestic materials. FKor
instance, in tho soap industry the consumption of coconut oil in-
creased from 79,000,000 pounds in 1912 to 344,000,000 pounds in
1929, while the consumption of cottonseed oil fell from 132,000,000
pounds to 12,000,000 pounds. But the full significance of these
fizures is not apparent without an understanding of all factors
affecting the interchangeability of vegetable and animal oils. The
statistical and technical information given in this part is the basis for
tl}lel analysis in Part V of the economic factors affecting interchange-
ability.

1. GENERAL ASPECTS

This introductory section is concerned with a description (1) of the
chemical composition of animal and vegetable oils, (2) of the principal
physical and chemical properties affecting their fitness for particular
uses and therefore their interchangeability with each other, and (3) of
the nature of the refining processes by which the properties may be:
modified. It is followed by sections devoted to each of the particular
oil-consuming industries; covering (1) the oils used, (2) the changes
which have occurred in this rospect in recent years, (3) the degree of
interchangeability, technically, between the various oils used, and
(4) the technical possibilities of using oils heretofore not used or of
expanding the consumption of oils now used to a minor degree. ~

Chemical composition.

Animal and vegetable oils are mixtures in varying proportions of
the glycerides of certain fatty acids.? Some of the more important
among the glycerides found in commercial oils are olein, stearin,
palmitin, laurin, linolein, linolenin, erucin, and ricinolein® Each
glyceride has it own individual properties. What properties belong
to a particular oil or fat depends, therefore, upon the glycerides com-
posing it and the proportions in which they are blended. Thus each:
oil has distinctive qualities especially fitting it for certain uses.
Some oils, however, are sufficiently similar to be freely interchangeable
in a wide range of uses, and small differences in price or changes in
market conditions often cause one oil to be substituted for another.
But, at the other extreme are oils so dissimilar that by no known

1 8. Res. 323, 71st Cong., special sess. )
1 They also contain free fatty acids and unsaponifiable matter.
 Others of less frequient occurrence are myristin, butyrin, caproin, caprylin, eaprin, and arachidin,
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process of treatment can they be made interchangeable.  Between the
two extremes are oils which by treatment may be made interchangeable
with certain other oils, but at added cost.

Technical factors affecting interchangeability. i

Some of the technical factors determining the uses to which oils
may be put are discusséd helow.,

(1) The melting point.—The melting point of an oil, or the titro
of 1ts fatty acids, which approximates the solidifying point of an oil, is
important in determining the uses to which it can be put. For most
uses, both edible and technical, oils of fairly high titre are preferred.
or example, in making hard soaps, margarines, and lard substitutes,
oils of low titre——that 1s, those which are liquid at ordinary tempera-
tures—can be used, unmixed with high-titre oils, only to a limited
extent unless their melting point is raised by hydrogenation, or their
liquid glycerides are separated out. However, there are important
uses for which low-titre oils are required. An example is in paint
and varnish manufacture, Another is in the preparation of salad
oils, which must not only be liquid but must be unelouded.

(2) Chemical **saturation.”---"This is ordinarily expressed in terms
of 10dine value, or number, representing the amount of iodine which
n given quantity of an oil will absorb. T'his affords a measure of the
chemical saturation of the oil; that is, the amount of hydrogen which
will chemieally combine with it.  When an oil is subjected to hydro-
genation, its unsaturated glyeerides are changed into saturated
glycerides, its 1odine value is lowered, and its melting point raised.
These terms may be readily understood when applied to the fatly
acids, which behave in the same way as do their glycerides. The
acetic, or “saturated,’”’ series of acids mayv be represented by the
formula (!, 1,,0,, where C, H, and O are symbols for carbon, hydrogen,
and oxygen atoms, respectively, and where , and the subnumerals
represent the number of each atom in the molecule. Typical of this
series are stearie, palmitie, and Inurie acids, which can absorb no more
hydrogen, and which thus have a zero 1odine value.  The unsaturated
oleic series represented by the formula C,H,, .0, differs from the
saturated series only in having two less atoms of hydrogen in each
molecule.  The two atoms may be added by hydrogenation to obtain
a saturated acid with a zero iodine value.  Olele acid, which is typical
of this series, when hydrogenated bhecomes stearie acid.  There are
still more highly unsaturated series of acids, such as the series
CuHou 4O, represented by linolic acid, and the series C,H,, O,
represented by linolenie acid,

In general, oils of the highest iodine value and the greatest unsatu-
ration are liquids, and those of the lowest iodine value and the greatest
saturation are solids. In general also, the power of combining with
iodine and hydrogen is associated with the power of absorbing oxygen.
Thus the relatively unsaturated oils, as indicated by high iodine
values, dry most quickly and in drying form a hard durable film.
The iodine value-of an o1l is, therefore, an index of suitability for use
in paints and varnishes. Moreover, it is to some extent an index of
unsuitability for food, and to a less degree, for soap, as rapid oxidation
is undesirable in either of these uses.

(3) Saponification value.—This is measured ordinarily by the
amount of caustic potash required to saponify a given quantity of an
oil or fat. In soap making it is indicative of the quantity of alkali
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required and of the yield of glycerine as a by-product. Differences
in saponification value imply differences in chemical structure or the
presence of worthless or harmful nonsaponifiable impurities in an oil.

(4) Color, odor, and taste.—Frequently color, odor, or tasto deter-
mines the availa b111ty of an oil for specific uses. An oil objectionable
in either of these three particulars may be unfit for food. " If not too
pronounced or persistent, however, the objectionable quality may be
removed by refining at a cost varying according to the ease with which
the refining is u(,('ompllslle(l Oils which can be modified most
.lmnpl\’ and permanently have the widest range of possible uses,
technical as well as edible, for color and odor are fr equently important
considerations in technical uses, particularly in soaps.

(5) Free fatty acid content.—Free fatty acids are formed in an oil
by the partial breaking down of its glycerides. Because of the odor
and taste and the tendency to rancidity associated with them, their
presence in excess makes an oil less valuable for either edible or
technical uses.  In oil intended for edible uses, the free fatty acids
must be converted by c]mmical treatment into ‘“foots,” which settle
out of the purified oil.  As the foots are much less valuable than the
oil from which they are removed, too high a fatty acid content makes
it uncconomical to refine an oil. Although oils with an excess of free
futty acids are not excluded from soap making, they command a
lower price for such purposes because of their hwhor refining cost,
their lower yield of glycerin, and their tendency v when unrefined to
impart to soap an (,)ijctlmmble odor and color and to become rancid.

(6) Content of moisture and unsaponifiable matter.—The moisture
und unsaponifiable matter in an oil are, for most purposes, useless and
sometimes harmful.  The extent to which they are present, therefore,
ofien affects the price at which an oil is used.  Moisture can he re-
moved, but it is impracticable to remove unsaponifiable matter to
any uppmcmble extent.

The six factors mentioned above as affecting the purposes for which
an oil may be used are by no means a complete list. Among others
are lathering qualitics when made into soaps, oxidizing properties,
drying proportleb, viscosity, specific gravity, the sharpness of the
moltmg point, the ease with which it goes into solution with mineral
oils, and speual medicinal qualities, if any.

Oils may be roughly grouped accordmw to their principal uses as
edible, soap, paint, and miscellaneous. The following table shows
the molmng point, tho iodine value, and the saponification value of
various oils, grouped in this way.
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TasLe 113.—Physical and chemical characleristics of specified oils

[Source: 1. Lewkowlitseh, Chemieal Technology and Analysis of Oils, Fats, and Waxes)

o4 Saponifiea-
lodine value:l {"valia:

Grams of .
Molting | lodine whicn | Milllgrams
Ofl point, degrees| will be ab- h l')drnlc ro-
centigrade sorhed by 3 ol L
100 grams of | duired Lo
ol saponify 1
gram of oil

Ofls used principatly for food:

Buttoriat 28-31.7 25, 7- 50.3 200. 3-237. 1
Tard. ... .. 32-48 40,9~ 85 105. 1-196. 6
Peanut._. . 10-3 83. 3-105 189, 3-202
(Cottonseed. 13- 1 100. 9-120. 5 191 -196.5
SESAING. L ottt e aiaan Ve f 103 ~115 188 ~-193
[0 1 | . P —15-=10 121 ~-130.8 189. 7-102. 6
ONVe . e .. e e 13-10 77.3- 947 185 203
Olls used 1o o large extent in hoth food aud soap:
COCOMUL . e e e e e e e e 23-27 8 - 10 226 -268.4
Palm-kornel ... .. .. el 23-30 10.3- 17.5 242, 4-254, 8
Olls used prinelpally in soap:
Tallow (beel) ... o .. 40-48. 5 35.4- 47.5 193, 2-200
€1 L I 27-42. 6 b3 ~o7 196, 3-205. 5
Whalo......_... I F 110. 1-136 188, &-194, 2
Menhaden T —4 | 130.2-192.9 188. 7-193
3 T T USRI BN 10 1-142 179 -193.7
Olls used prineipally in paints and varnishes:
FAnseed . \ 170 ~205.4 100.2-195, 2
B AT T TN R 149 178, 2 185. 1-107
SON DO . i i - - 124 -143 190. 6~102. 5.
Povilla. ... . ... . 1903, 3-208. 1 189, 8-193. 4
Hompseed == ... 140. 5-166 180 ~193.1
Poppyseed . .. .. e 132, 6-157. 5 180 ~190.8
Oils used principally in mi
Castor 81,4~ 00.6 176.7-186.6

Sperin 70. 4~ 96.4 120 -150.3
Rupreseed. .. ... . . 3. 5-105. 6 167, 7-178.7
Abmond_ .o oo oL L il e meaeeaes 1—10-21 93 -101,3 [~ 180.56-195. 4
CrOLON . . el -7 101, 7-100. 1 192,9-215, 6
Cod lver. ... . ... I t—10- 0 135 -198.1 168.3-103. 4

! Solidifying point,

Refining processes.

In determining whether an oil may be technically available for a
specifie use, account must be taken not only of its characteristics in
the crude state but also of the changes which may be made in it when
subjected to processes of refining.  Particularly is this true now that
improved nmethods of treatment have caused increased interchange-
ability.  Some of the refining processes in general use are briefly
deseribed below.  What processes will be applied in any particular
case depends upon the oil and the use to which it is to be put.

(1) Coagulation and settling.—-Oil may be put through this process
at once or after being heated over water or brine. The clear oil is
separated from the relatively coarse matter and from some of the
coagulated mucilaginous substances by decanting or filtering, or bhoth.

(2) ANeutralization~—-By the addition of an alkali-—usually caustic
soda or soda ash, or both—-to the heated oil or fat, the free fatty
acids are neutralized and settle as “foots,” together with mucilaginous
matter and a certain amount of coloring matter. The clear oil is
separated by decanting or filtering, or both.

(3) Treatment with siliceous earth or char.—This treatment bleaches
the oil, removing much, or all, of the color. At the same time it
1(’(\(1\1(’0? t<lm odoriferous constituents. It is often used after treatments

1) and (2).
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(4) Bleaching by the application of oxidizing or reducing agents.—
This is used when treatment with siliceous earth or char fails to
remove the color as completely as is desired.

(6) Hydrogenation.—Hydrogen bubbled through a heated oil, con-
taining a catalytic agent, combines chemically with the oil, raising
its melting point and sometimes remoying odor. This process, which
came into commercial use about 1910, greatly increased the actual
and potential interchangeablity of oils.

(6) Deodorization.—Qil is deodorized by passing superheated
steam through the heated fatty material under vacuum. The
process carries off odoriferous compounds having high boiling points.
It is used chiefly for edible oils.

(7) Stearin separation.—Some oils contain hard glycerides, such
as stearin, which are solid or cloudy at ordinary temperatures. For
certain uses, as in table and salad oils, the stearin must be removed.
This is done by cooling to the proper temperature and separating
the solid stearin by decanting or pressing. Oleo oil is separated from
oleo stearin and red oil (oleic acid) from stearic acid by the same
method. ' »

2. OILS IN THE SOAP INDUSTRY

Soap making is the largest oil-consuming industry and will be
treated first, followed in order by industries making margarine, lard
compounds, salad oils and salad dressings, cake and candy, and mis-
cellaneous products.

Chemical composition of soaps.

Soaps are metallic salts of the fatty acids. The soaps in ordinar
use are the sodium and potassium salts of these acids, all of whicﬁ
are soluble in water and possess lathering and detergent (cleansing)
qualities. Most other soaps are but shghtly soluble in water, do
not form suds, and are nondetergents; of them all, only ammonium
salts are used for cleansing. Some, however, have special industrial
uses, For example, use is made of aluminum soaps in waterproofing,
of calcium soaps in lubricants, of lead soaps in medicinal plasters,
and of zine soaps in ointments, This report is concerned only with
the common sodium and potassium soaps.

As it appears on the market, soap rarely consists entirely of fatty
acid salts. Even the soap content does not always consist.entirely of
such salts; yellow laundry soaps, for example, contain substantial
amounts of salts of rosin which have the characteristics of true soaps.
Caustic soda combines with the acids present in rosin to form these
salts, which are soluble in water, yield a sticky soap, and have good
detergent qualities. Rosin alone does not make a satisfactory soap;
in combination with certain oils and fats, however, it improves the
lnlthering power of the resulting soap and gives it a faint, pleasant
odor.,

. Moreover, nonsoap detergents, such as sodium phosphate, sodium

silicate, and sodium carbonate may be contained in laundry soaps and
in some toilet soaps. These ingredients sometimes form a substantial
part of the weight of laundry soaps; and they form a major propor-
tion of the weight of scouring power, ,

Nondetergent materials sometimes found as admixtures of soaps are
(1) free alkali; (2) inert fillers, such as tale, china clay, chalk, and
starch; (3) perfumes of various sorts; (4) emollients, such as glycerin
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and unsaponified fats; and (5) antiseptics and medicinals, such as
carbolic acid, zine oxide, and sulphur.  Water in fairly large quanti-
ties is found in all soaps, and air is inclosed in floating soaps.

Classification of soaps.

Soaps may be classified as hard, soft, or liquid, In general, hard
soaps are sodium soaps, and soft soaps are potassium soaps or emul-
sifiedd combinations of sodium and potassium soaps. Liquid soaps are
usually soft soaps in aqueous or alcoholic solutions or emulsions.
Attention will be confined largely to hard soaps, which constitute the
great bulk of domestic production,

Soaps may also be classified as to use, as follows:

(1) Laundry soaps are marketed in bars, chips, flakes, granules,
beads, or powders.  Public laundries generally use chips, flakes, or
burs; for ordinary houschold washing bar soaps are used, but for
washing silks, woolens, and fine fabrics in general, flakes, granules,
beads, and powders are widely used. 4

(2) Dual purpose, or general household soaps are made to serve
for both lafindry and toilet. These are usually made up in cakes.

(3) Toilet soaps ave largely made up in cakes, although powdered
and liquid soaps are frequently used in public lavatories.

(4) Shaving soaps are in the form of sticks, powders, or creams.
In the United” States creams now predominate; they are usually
omulsified mixtures of sodium and potash soaps, in the manufacture
of which enter not only various oils and fats but also stearic acid.
Shaving soaps also usually contain considerable admixtures of gly-
cerin, free fats, and other emollients.

(5) Scrubbing soaps include those used primarily for houschold
cleaning other than toilet and laundry. For this purpose washing
powders of various sorts are most used. As a rule, these are basically
mixtures of sodium carbonate with-soap made from oil “foots”; for
rough scrubbing, finely ground rock quartz or silica may be added.
The abrasive action of the silica serves to loosen dirt and grease which
may then be more easily removed by the soap content of the powder.
(6) Speeial industrial soaps have many uses in the textile, tanning,
Iubricating, and other industries,

Methods of soap making.

In the nyethod ordinarily used, soaps are made by treating selected
animal and vegetable oils, composed of glycerides of the various fatty
acids, direetly with an aqueous solution of caustic soda (sometimes
sodium carbonate) to make hard soap or caustic potash to make soft
soup.  As a result, glycerin is set free and soap is formed.*  For most
soaps the oils and caustic solution are boiled to make saponification
more nearly complete, but for some soaps the so-called cold process is
used. In the cold process the glycerin is retained in the soap; in the
boiling process most, or all, of the glycerin is recovered and forms a
valunble by-product. )

When low-grade oils, particularly ‘“foots,”” are used in soap manu-
facture, the oils may be first sl)lit, by distillation or otherwise, into
glycerin and fatty acid. The liberated fatty acids are then treated
with the proper amount of caustic soda or sodium carbonate in order to
convert them into soap.

¢ Aoccording to the following equation, in which R represents the radicle of the fatty acid:
CaHy (O CO.R)3+3 Na O H=OyH; (O.H)34+3 R.OO O.Na
(OI11 or fat) ((Jalll:glc (Qlycerin) (Soap)
50
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In completing the soap-making process, the soap is subjected to
treatment with salt or brine to remove the glycerin and the excess
alkali and other impurities. It is then crutched and run into cooling
frames. The crutching process improves the consistency of the soap
and thoroughly incorporates with it any emollients, nonsoap deter-
gents, and filling materials which may be inserted. High-grade toilet
soaps are also often ‘“milled’”’ to remove water and render them more
homogeneous. Milling is effected by crushing a thin film of soap be-
tween rollers revolving at different speeds. Soaps are finally made
into the form desired—bar, cake, chip, flake, bead, or powder.

+ TREND OF AGGREGATE SOAP CONSUMPTION

In recent years thero has been an increase in the per capita consump-
tion of soap in the United States. This is indicated by Table 114,
which shows the total production and per capita consumption in each
census year from 1909 to 1929. The per capita increase during this
20-year period was about 20 per cent,

TaBLE 114.—Production, tmports, exporls, and approximale consumplion of soap
in the United States !

Percapita
Calendar year Production Imports Exports é\ol;lz{]‘:;i;:;ﬂ)tg cortliﬁol:lngp-
Pounds Pounds Pounds Pounds Pounds

1909 1, 854, 286, 000 (O] (%) 1, 854, 286, 000 20. 4
1914 2, 121, 230, 000 44,622,000 | 358,540,000 | 2,067,306, 000 21. 1
1919 . 2, 383, 108, 000 2,157,000 | 3 157,750,000 | 2,227, 515, 000 21.2
1921 2, 425, 942, 000 2,902,000 | $73,052,000 { 2,354,892, 000 21.8
1923 2, 781, 617, 000 5, 337, 000 02, 324,000 1 2, 694, 630, 000 24,2
1025 2,012, 763, 000 5, 492, 000 76, 665, 000 | 2, 842, 500, 000 24.8
1927 .. 3, 034, 018, 000 6, 025, 000 77,408,000 | 2, 962, 635, 000 25,1
1029 3, 055, 510, 000 7, 029, 000 74, 541,000 | 2,987, 998, 000 24.6

1 Data from offleinl sources. Production plus imports less exports equals approxhinate consumption.
! Approximate consumption divided by estimated population for respective years.

¢ Not given in quantities; would not make any material difference in per capita consumption.

§ Castile soap only; fiscal vear.

$ All other soap only; toilet and fancy not given in quantities.

Changes in the character of soap consumed.,

Increasing consumption of soap in the United States has been
accompanied by changing standards of quality, associated with
changing standards of living and national advertising in behalf of
trade-marked brands of soaps. The trend has been toward soaps,
whether for toilet or laundry, that are not harsh or irritating to the
gkin, that yield a quick firm lather, even in unheated hard water,
and that are attractive in color. White soaps have increased for
toilet and for laundry uses. The growing use of silk hosiery and
silk-rayon underwear, which are usually laundered by hand in luke-
warm water, has increased the demand for washing soaps that are
quickly soluble. The widespread use of certain brands of soap flakes,
rranules, beads, and powders which meet that demand has been stimu-
fated by national advertising, A similar trend is observable in shav-
ing soaps, where the more easily soluble and more easily applied
creams have largely superseded sticks and powders.

The trend has also been toward more lasting soaps containing
less water, which is a considerable ingredient in all types of soap.
There has been an opposite tendency, however, associated with the
inclusion of air in floating soaps.
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Trend in oil consumption in the soap industry, 1912-1930.

Table 115 shows, from 1912 to 1930, in absolute and percentage
fizures, the consumption in soap making of oils made in the United
States from domestic materials and of oils imported or made in the
United States from imported materials. Chart 1 shows graphically
the increasing consumption of oils in soap making and the increasing
proportion of domestic consumption supplied by oils imported or
made from imported materials,

TasLe 115.—Consumption in soap making of domestic and foreign oils?
g

E In {iorcenta{;@s of total
In thousands of pounds . consumption in soap
making
hnported Imported
Calendar year and made and made
— Domestic in the Domestic in the
Potal from United from United
domestic States domestic States
materianls from materials from
fmported imported
materials materials
741, 351 601,013 130, 738 81 19
818, 673 (568, 330 160, 334 80 20
1,058, 795 827,721 231, 068 78 22
1,201, 680 760, 654 435,026 64 36
007, 623 588, 026 320, 697 65 35
400, 661 717,325 273,236 72 28
1, 119, 381 756, 089 363, 202 08 32
1, 105, 672 713, 560 482,012 60 40
11,321,411 880, 542 440, 869 67 33
11,415, 213 837, 326 5717, 848 S 41
11,485,712 8069, 276 616, 436 58 42
11,620,162 081, 254 044, 893 60 40
028, e -2 1, 634, 603 026, 577 708, 086 51 43
920, e 31,091,790 02, 514 789, 276 53 47
1980, .« i cieiaecanaaas i1, 559, 700 881, 489 678, 211 57 43

' Government figures 1912-1910; 1021-1923 estimated, from dats furnished by the trade to the Tarift
Commission; 1024-1930 estimates from trade sources based on Qoverniment data,

2 The flgures arg trade estimates based on Governmeont data.

3 The special consus report Factory Consumption of Animal and Vegetable Olls and Fats in 1929 gives
total consumption in the soap industry as 1,618,953,000 pounds, which can not he divided into foreign
and domestic and evidently does not include red oil and certain other miscellancous oils.

In the period from 1912 to 1930 total consumption of oils in soap
making doubled, whereas the population of the country increased only
about 28 per cent. A much greater increase occurred in the consump-
tion of oils made from foreign materiais than in those made from
domestic materials—460 per cent as compared with 50 per cent. If
the more normal year of 1928 had been taken for comparison with
1912 the disproportion would have been somewhat less—400 per cent
as against 54 per cent. Oils made from foreign materials rose from
19 per cent of the total consumption of oils in soap manufacture in
1912 to 43 per cent in 1928 and 47 per cent in 1929. ~

Table 116 carries the analysis further by distinguishing (1) vegetable,
(2) animal except marine, and (3) whale and fish oils. Certain oils
made from domestic materials have also been classed as miscellaneous.
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TasLx 116.—Consumption in soap making loj’ major classes of domestic and foreign

otls
Made from domestic raterials Made from foreign materials
. Animal Animal
Calendar year
ollsand | Whale oils and { Whale
Vegetablel fat5 0x- | and fish | Niscel- |Vegetablel tyi'er. | and fish
cept olls oept olls
marine marine
In thousands of pounds
1] b N 256,261 | 316,835 1,103 27,414 | 114,301 18, 510 9,027
1] O 263, 7 351, 690 11, 853 31,033 | 131,956 | 24,358 4,023
1916..... e aa.n 345,016 | 430,022 | . 4,720 40,464 | 200,278 | 22,667 8,126
1917.....aen emeearecenr e 292,420 | 410,036 7,576 56,613 | 342 124 87,170 8,732
L U 198, 407 , 696 8, 712 41,111 | 209, 787 45, 087 4,843
J5t7) S 159,445 | 498,653 35,178 24,048 | 246, 761 24,041 2, 434
1022, i eiiaaaanan 114, 507 A 41, 863 19, 169 | 202,818 21,832 48, 842
17 S 100,775 | 554,326 36, 127 22,334 | 414,047 | 30,823 87,143
L 112,214 | 714,564 33, 764 20,000 | 386,412 | 20,440 34,017
1928 i ee e iean 140,824 | 630,427 46,074 20,000 { 508,194 18,828 52, 886
1928 e 183,727 1 652,663 42, 886 20,000 | 512,002 | 35,647 68, 787
)31y I 194,011 | 726, 741 , 20,000 | 534,851 15, 000 95, 042
L1 168,866 | 684, 897 52,814 20,000 | 588, 180 500 89, 406
1920 . . ieeieecaaan.- 162,716 | 670,271 49, 527 20,000 | @79, 686 , 000 84, 580
1930, ¢ ceiimeceiicaiaaiccnan e 146,778 | 678, 55¢4 41, 160 15,000 | 585, 542 20, 000 72, 609
In percentages of total consumption of oil in soap making

34.6 42,7 0.2 3.7 15. 4 2.1 1.3
32.2 43.0 1.4 3.8 18.1 3.0 "]
- 326 413 b 3.8 18.9 2.1 .8
24.3 34.1 .6 4.7 28,5 7.3 .5
21,9 37.3 1.0 4.5 20.7 5.1 8
16.1 50.3 3.6 2.4 4.9 2.4 .3
10.2 51.9 3.7 1.7 20,2 2.0 4.3
8.4 46.4 3.0 1.9 34.6 2.8 3.1
8.6 §4.1 2.8 1.5 20.2 L5 2.6
10.0 44,6 3.2 1.4 35.9 1.2 3.7
10.4 43.9 2.9 1.3 34.6 2.4 4.6
11.9 4.7 2.5 1.2 32.9 .9 59
10.3 41.9 3.2 1.2 35.9 2.0 5.8
9.6 39.6 2.9 L2 40.2 1.6 5.0
9.4 43.5 2.6 1.0 37.6 1.3 4.7

! Government figures 1012-1019; 1021-1023 estimated from data furnished by the trade to the Tarlff Com-
mission; 1024-1930 estimates from trade sources based on Government data,

110849—S. Doc. 72,

72-1

10
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Chart II shows graphically the data on animal (except marine)
and vegetable oils presented in Table 116. These statistics disclose
the fact that the largest increase, both absolute and relative, was in
vegetable oils imported or made from imported materials. The
increase extended throughout the period under consideration, the
proportion represented by these oils rising from 15.4 per cent in 1912
to 35.9 per cent in 1928 and to 40.2 per cent in the somewhat abnormal
year 1929, From 1912 to 1923 this increase was concurrent with a
striking decrease, both absolute and relative, in the consumption of
vegetable oils made from domestic materials. From 1912 to 1924 it
was also concurrent with a decided increase in the consumption of

CHART I

BPECIFIED VEGETABLE OILS, WHALE OIL, AND COPRA: CONSUMPTION OF
DOMESTIC AND FOREIGN OILS IN § OAPMAKING.
::.» IMPORTED 723 20 % |
OOMESTIC [l / / / .
[” % //% Z % % .<
il
200
1 Al % | “
i
o Al el
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i P _ 1
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4|
z .
° 1L 1913 IsH 1915 19% 17 1918 199 1920 191 192 113 i 15 o6 a1 108 1919 1930 I

domestic animal oils which in the latter year supplied 54 per cent of
the oils used in soap manufacture.  After 1924, however, the propor-
tion for this class [ell in nearly every year, and in 1929 it amounted to
only 39.6 per cent of the total. Inrecent years the absolute quantit
of these domestic animal products used has shown no upward tren({
Table 117 presents data on the consumption in soap of the prin-
cipal individual vegetable oils of foreign origin. -1t shows that through-
out the period more than half of the consumption in soap making
of vegetable oils imported or made from imported materials con-
sisted of coconut oil.  In absolute quantity coconut oil showed the
largest increase.  Proportionally, however, its increase was much less
than that of palm otl, which showed the second largest absolute
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increase. The relative increase in coconut oil came mainly in the
war period, but that of palm oil, palm-kernel oil, and olive-oil foots
came in the postwar period. Soybean oil was an important factor
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only during the World War. Since 1919 coconut oil has ranged from
about 18 to 22 per cent of the total¥quantity of oils used in soap
manufacture. '
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TasLe 117.—Consumption in soap making of vegelable oils, imporled or from im-
porled materials !

. ) Palm- Olive- Olive \ Miscel-
Calendar year ¢ "‘(?l"“' 1 2:]'" kernel ofl oil, in- 'Soy?f“" laneous
) oil toots edible o oils
In thousands of pounds
Peanul
ofl
78,816 7, 540 20,670 | 5,457 610 1,182 31
77,009 10, 000 31,376 7,208 748 4,49 76_
111,084 14, 438 h, 804 9, 41t 1,184 57,373 481
108, 602 27, 345 4, 762 10, 500 1,731 124,058 0,126
182, 613 17, 268 4, H51 3, 064 035 58, 401 2,065
104,417 24, 386 “H43 15, 842 7067 10,756 |....... ..
237,702 30, 384 685 20, 688 1047 2,307 ...
Vegetable
: tallow

1928, ... L. L 267,082 102, 323 3, 287 27,324 1,317 13, 260 8, 548
|2 260, 000 52, 250 4, 440 24, 785 7,239 2, M0 5, 108
V025, .. 284, 000 110, 100 49, 037 38, 107 10, 886 2,25 6,424
W20, ... 270, 2068 104, 460 83, 653 42, O8I 9, 225 2, 500 2,477
1927 .. ... e J 334, 765 112, 460 31,2148 41,372 6,818 2,500 5, 688
1928 . e .| 83h, 417 142, 363 5,078 130,621 8, 430 2,4 7,262
1929, .. ... L. e T34, 200 102,431 72,920 43, 17 10,212 f, 400 10,211
19300 ... ... o . 304, 271 1401, 956 20, 431 43,013 6, 820 h, 000 8, 042
In percentages of total consumption of oils and fats in soap manufacture

1

; ; I’ra{vlmt
. : 0
102, ... e 10.6 ! 1O 2.8 0.7 o1 0.2 ...
WAL °4.h 9 3.8 4 1 N R
1916 I 10,5 L .6 L4 1 0N
007, e : 1o 28 .4 L0 1 10.3 0.4
M9, ... . - o : 201 1Lu! Sh 4 1 6.4 .2
WAL o 196 S ) 1.6 1 [0 T O
1922, . B 212 25 1 Ly 1 2
! i
} i';wle{labln

. i aiiow
PO, L . 221 &6 .3 2.3 L .3 0.7
T . 17! [ .3 1.0 e .2 4
T 20,2 | 8. 4 3.2 2.7 .8 .2 4
1 T T 18,2 6.8 n6 2.9 .6 .2 2
BT o 20,6 6.9 LY 2.5 4 .2 4
1928 e 20,5 87 3.1 2.4 5 .2 5
IS . 20.3 11,4 4.3 2.6 .0 4 i
130 e e 19, 4 12.3 1.9 2.8 4 .8 4

i 1

1 Qovernment figures 1912-1010; 19211023 estimated from data (urnished by the trade to the Tariff Com-

mission; H24-1930 estimates based on Government data,
2 Census of factory consumption of animal and vegetable oils in 1020 shows 393,914,000 pounds of coconut

ofl used io the sonp industry; 178,8.’.1,()()(){)«)11111!3 of palim of); 44,632,000 pounds of palm-kerne! oil; 38,448,000

of olive-ofl foots; 2,375,000 ponnds of inedible olive oil,

3 Based on eensus of factory consumplion referred to in the preceding note, the percentages for this year
would be as follows: Coconut oil 24,3, palin oil 11,0, palm-kernel oil 2.8, olive-oll foots 2.3, Inedible olive ofl
0.1, ‘This report did vot distinguish foreign and domestic soybean oll and miscellaneous oils,

Table 118 gives similarly the data for individual oils of domestic
origin, It shows that the decrease in the use, in soap manufacture,
of vegetable oils made from domestic materials was due mainly to the
great decrease in cottonseed oil, which in 1912 formed nearly 18 per
cent of the total consumption of oils in soap but in all except one
year since 1922 less than 1 per cent, In actual quantity cottonseed-
oil foots showed little change in consumption but fell from 12 to 6
per cent of the total. The other domestic vegetable oils have always
been of minor importance in soap making,
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TaBLE 118.—Congumplion in-soap making of specified domestic vegetable oils !
[Quantities in thousands of pounds)

Cottonseed ofl | Cottouseed-oil foots
Per cont Per cont Peanut | bunegus
er con er cont | canu aneous
Calendar year total oil total ofl | Cornoll oll s0a
Quantity|consump-| Quantity|consump- stoc
tion in tion in
SOADS soaps
17.8 89,127 12.0 9,82 . ......... 25, 000
14.6 | 108,141 13.2 11,368 |.......... 25, 000
18.4 ) 112,178 10.6 12, 821 700 25, 000
10.5 | 115,042 9.6 15, 9097 10, 000 25, 000
6.2 108,380 1.9 2,235 1,000 60, 653
4.8 76,018 7.7 2,405 10, 083 22, 104
1.8 61, 0€6 5.5 4,041 6,711 21,130
.9 52,676 4.4 5,617 6, 900 24,763
.8 77,214 5.8 6, 000 5, 000 15, 000
8 6 100, 824 7.8 5,000 j.......... 18, 000
5§ .3 118, 727 8.0 5, 000 3, 000 22, 000
7, 500 L6 147,611 9.0 6, 000 2,000 32,000
1928, e 20, 000 1.2 1 105,208 6.4 5, 000 3,000 35, 680
19200 ... 12, 000 71 108,904 6.4 5, 000 1,700 35,112
W30 .. 7, 600 LB 103,360 6.6 4, 000 1, 500 20,415

! Qovernment figures 1912-1019; 1021-1923 estimated from data furnished by the trade to the Tariff Com-
mission; 1924-1030 estimates based on Glovernment data.

Table 119, giving data for animal oils (except marine oils), shows
that the use of domestic tallow and greases in soap manufacture in-
creased from 1912 to 1922, both in quantity and in proportion to total
consumption of oils in that industry. From 1922 to 1929 tallow,
which showed no marked change in absolute amount, fell from 38
to 25 per cent of the total consumption. The quantity of domestic
greases used has been, according to the available estimates, much
larger since 1924 than before that time; in some years there was
also a substantial proportionate increase, but the percentage of
greases in the total consumption was not much greater in 1929 than
in 1922, Imported tallow and greases have never been an important
item, and during the period under consideration their importance
diminished. . ’

Table 120 shows the consumption in soap manufacture of marine
animal oils, A significant increase oceurred in the use of imported
whale oil, althougﬁ in no year has that oil formed more than 4 per
“cent of total consumption. Almost as significant is the increase in
imported herring and sardine oil. Domestic whale oil and fish oils
also have shown a considerable increase but amount to only 2 or 3
per cent of consumption.



132 PRODUCTION AND - TRANSPORTATION COSTS OF CERTAIN OILS

TasLe 119.—Consumption in seap making of animal tallow and grease !

! Domestic Imported
Calendar year ! rall ! ] 0

i Tallow ! | Do Tallow

{inedinle); Grense | Redoll 40 qipqy Grease

i |

t In thousands of pounds
238,074 . 01,560 | 8,73 609 14, 901
258, 023 | 72, 908 P10,275 12, 660 11, 665
325,844 92, 554 10, 230 13, 087 9, 580
288,678 1 101,065 . 12,812 73, 610 13, 551
314,401 { () 24,205 12, 0949 33, 871
371,355 | 114, 149 , 13, 149 1, 868 22,173
428,134 | 141, 085 10, 431 1,832 ¢ 20,000
401,026 ¢ 140,167 | 12,233 10,823 ¢ 20,000
420,441, 274,123 14, 000 2, 440 . 13, 000
388,061 ¢ 227, 460' H, 000 1, 828 15, 000
117,230 1 220, 424 15, 000 13, 647 22, 000
84,0200 227, 7120 15,000 ... ... _. 15, 000
428,413 1 241,454 1 15,000 12, 500 20, (D)
24,7551 230,510 | 15,000 | 10,000 | 15,000
434, mo i 'm,(m 12, 000 8. 000 12, 000

ln percentages of totnl consummption of oils in

soap making

[REXTEEX)
N
NSO W -

=
nEn

e
Sl
wmw

N
~1
29

N S U
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TasLe 120.—Consumption in soap making of whale oil and fish oils !

Calendar year

In thousauds of pounds

\

ln percentages of total consumption fo
soap manufacture

Iimported oil

Domestic oil

Imparted ofl

Domestie ofl

}
t ! ) : ; !
! - Herring, | i Herring,
! Herring : Herrlng
Whale | and | Whale a‘:l"({"l,ﬁgg‘_ ; Whale | and Whale ubr?(li(zllll:a?;
surdine haden | . sardine hadan
i i i 3_‘ .
1 i : !
031 | 172 | B O O, 0.1 |.........
(32 11,221 B I n 1.4
1, 691 3,035 ¢ I I PO .2 .3
: 1193 | 6,383 bl 1 5
: 8,712 [T /I O LO L
2, 155 299! 2,80 1 32,313 L2 0.1 .3 3.3
47 014} 1608 \"47'1 28,00 4.2 A 1.2 2.5
31, 766 5, 476 | 562 25, 565 2.7 b .8 2.2
28378 | 5039 | \s, 464 | 25,300 2.0 1 6 1.9
40, 671 8, 105 & 074 38, 000 3.3 .4 .6 2.7
52, 269 16, 818 ¢, 886 33, 000 3.5 L1 7 2.2
4R, 537 48, 505 11, 357 29, 150 3.0 2.0 .7 1.8
55, 285 34,121 9,718 43, 098 i 3.4 2.1 .6 2.6
59, 680 25000; 11,084 38, 413 | 3.5 1.5 .6 2.3
50 669 22,000 ; i 9, 939 31, 2 3.3 'f 1.4 .0 2,0

! Jovernment figures 1912-1919; 1921-1923 estimated from data furnished b\ the trade to the Tarif! Cowm.
mission; 1924-1930 trade estimates based on Government data.
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Charts I1I and 1V summarize graphically the data in Tables 115 to
120, with respect to the consumption of specific oils in soap making,
These two charts show the predominance of tallow and grease and
coconut oil; also the increasing importance of palm and whale oils
and the declining importance of-cottonseed oil. .

The data in the foregoing tables and charts show that oils imported
or made from imported materials have formed a larger and larger
proportion of the growing consumption of oils in the soap industry,
In particular, coconut and palm oils have grown in importance, as
have to a lesser degree imported palm-kernel oil, olive-oil foots, whale
oil, and fish oils, This change has meant a decline in the relative
importance, not a decline in the total actual quantity of the oils
made from domestic materials going into the soap kettle. In fact, the
soap kettle has taken not only more of these oils as a group but also
more of each individual oil, with the exception of cottonseed oil and
corn oil. The problem of replacement, therefore, resolves itself into
the question: What proportion of the increase supplied by foreign
materials could have been supplied from domestic materials? This
involves, first, technical considerations as to interchangeability of oils,
and, second, economic considerations. The technical aspects will now
be reviewed.

General technical factors affecting use of oils in soap making.

In the actual selection of oils for use in soap making many technical
factors must be considered, and the importance of the different factors
will vary according to (1) the type of soap to be made—whether hard
or soft, cake or powder—(2) the uses to which it is to be put-—whether
laundry, toilet, or other-—and (3) the region in which it is to he used—
whether in a soft or hard water region or in both. No oils will yield
soaps having identical qualities, and the manufacturer seeks, within
the limits of reasonable cost, the oil or the combination of 6ils which
will give a soap of the characteristics desired. He gives particular
attention to the properties of the soap obtainable from each oil or
combination with respect to the following qualities or propertics:

(1) Consistency.—The great demand is for hard soaps of firln tex-
ture which will not become brittle or crack. ,

(2) Solubility.—Up to a certain point any increase in solubility
improves the quality of a soap; beyond that point increased solubility
becomes a defect, as the soap becomes too soft or sticky and is con-
sumed too rapidly.

(3) Lathering properties.~—Not only must the ease and the abun-
dance with which a soap will lather be taken into consideration but also
the physical characteristics of the lather, such as closeness of texture,
size of bubbles, and durability. These are associated with detergent
or cleansing properties. : :

(4) Cleansing properties.—These may vary even among oils of
similar lather. L

(5) Effect on the skin.—Soaps made from some oils are pleasant to
the skin; others are harsh and irritating,

(6) Color.—As already has been noted, white soaps are at present
in greatest use both for toilet and for laundry. But other colors,
particularly green, red, and yellow, are widely used in cake and bar
soaps. Most laundry chips, flakes, beads, granules, and powders are
white or buff, :
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CHART IV

SPECIFIED YEGETABLE QILS, WHALE GiL,AND COPRA:
-~ PERCENTAGES OF DOMESTIC AND FOREIGN

OILS CONSUMED IN SOAPMAKING.

_AVERAGE 1912-1914

AVERAGE 1919-192|

AVERAGE 1978-1930
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(7) Odor—Care must be taken to prevent soap having a high and
objectionable odor.

(8) Keeping qualities.—Soaps made from some oils tend to keep
well, others become rancid quickly.

(9) Other qualities.—In selecting oils for soap making, the manu-
facturer must consider also such technical matters as the percentage
of glycerin recoverable, the ease of saponification, and the amount of
processing required before saponification. Technical differences of
this sort result in differences in the cost of soap manufacture, and cost
is (? factor affecting the economic interchangeability of oils in the soap
industry. _

Classification of oils used in soap making.

With respect to the first three properties listed above soaps may be
classified into three general groups as follows:

(1) Hard oils which yield quick-lathering soap.—Hard oils are those
solid at ordinary room temperature. Only two commercially avail-
able oils of this type, coconut and palm-kernel, yield quick-lathering
soap.

(2) Hard otls which yield slow-lathering soap.—These include tallow,
animal greases, paln oil, and hydrogenated whale oil and fish oils.

(3) Soft vegetable oils.—Although showing considerable diversity
in soap-making qualities, the soft vegetable oils, liquid at ordinary
room temperatures, make soap of a softer texture than that made

from hard oils of either type and intermediate between the two types
in lathering qualities, The characteristics of the individual oils of this
class—cottonseed, corn, soybean, peanut, and inedible olive oils and
cottonseed-oil and olive-oil foots—will be more fully discussed later.

Table 121 comparing the consumption of each of these three groups
of oils in soap manufacture, indicates an increase from 1912 to 1929
amounting to 317 per cent-in hard oils which yield quick-lathering
soap, and of 171 per cent in hard oils which yield slow-lathering soap.
The use of soft oils, however, declined 16 per cent. In proportion,.
their decline was much greater, from 35 to 13 per cent of tﬁe total -
consumption of oils in soap making. Chart V shows the same data
graphically. '
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TaBLE 121.—Consumption in soap of oils according to soap-making characleristics

Hard olls making

Hard ofls making

qulck-lathering soaps | slow-lathering soaps Soft ofls
Calendar year
Im. Do- Im- Do- Im- Do-
ported | mestle | TO8 | norted | mestio | TO8! | ported | mestic | TOt81
In milllons of pounds
100 33 345 378 7 256 263
109 39 395 434 12 283 275
117 40 482 528 68 346 414
174 121 474 595 141 202 433
188 68 338 456 85 198 263
100 51 57 608 23 159 187
239 101 641 742 3 115 138
271 179 013 792 31 102 133
204 141 769 910 35 112 147
331 195 697 802 51 141 102
354 208 715 923 b5 154 200
366 229 787 | 1,018 50 194 244
386 271 768 1,029 51 169 220
417 312 740 | 1,052 59 163 222
332 291 735 1,020 53 147 202
Percentages
13. 4 44 6.7 { St 1 1.0 34.6 35.5
13. 4 1.7 48. 1 52.8 1.6 32.2 33.8
.1 4.3} 456 19.9 6.4 32.0 39,0
14. 4 vy 304 | 40.6 11.7 24. 4 36. 1
2.6 T4 43.0 0 5.4 7.1 21.9 20.0
19.7 5.2 5.3 61. 5 2.8 16,0 18.8
21.3 9.0 57.3 86.3 2.2 10.2 12. 4
2.7 15. 0 51.2 68. 2 2.7 8.4 11.1
2.0 .7 55. 1 68.8 2.7 8.6 11.2
2.4 13.7 49.2 62.9 3.7 10.0 13.7
2.8 13.6 48.0 062.2 3.7 10.3 14.0
22,5 .17 48.4 02.6 3.1 11.9 156.0
2. 16.7 40.3 83.0 3.1 10.3 13. 4
24.6 15. 5 3.7 62.2 3.6 9.0 13.2
21.3 18.7 47.1 ] 685.8 3.6 9.4 12.9
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List_of oils technically available for soap making.

Soap can be made from any animal or vegetable oil but in practice
the soap maker is restricted to those available regularly in large
<1uarntitles and at moderate prices, and to those possessing, to-a fair
degree at least, solubility, lathering, and detergent qualities. The
figures in Tables 115 to 120 indicate that domestic soap makersin the
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last two decades have confined themselves largely to inedible tallow,
coconut oil, animal greases, palin oil, cottonseed oil, and cottonseed-
oil foots. The relative importance of each of these oils has changed
considerably, but together they have supplied about the same per-
centage of the total consumption of soap oils at both the beginning
and the end of the period, 82 per cent in 1912 and about 79 per cent
in 1929. Other oils used in appreciable quantities were olive-oil
foots, palm-kernel oil, soybean o1l, whale oil, fish oils, and red oil.
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Oils of less importance separately shown were inedible olive oil,
peanut oil, vegetable tallow, corn oil, and lard. Castor oil, linseed
oil, sesamo oil, and sunflower oil should be added. The list would
then read as follows, the oils in each group being listed in the approxi-
mate order of their importance in soap making in recent years,

| - .
Hard ofls which yvield quick- | Hard oils which yield slow- s . Y .
luthering soap i Inthering soap Soft vegetable oils and foots
Exclusively domestle: None_ ... .. PNone.. L. Cottonseed ofl foots, cottonseed
: oil, corn o},
Principally domestic: None......_. ! Inedible tallow, greases, lurd...] Sovbean oil, pennut oil.
Fxclusively forelgn: [ -
Coconutold. . ..oocuanoaa.... ’ Palmoil.. .. .. .. ... ... Olive-oil foots.
Palm-kernel oil. .. ... ...... Vegetable tallow. .. ... ...... Inedible olive oil, sesame oil,
; sunflower oll, castor oil,
Princlpally forelgn: None....__..... ' Whale oil, hydrogenated. .. ....[ . ccccmee o o
About erpunlly divided between | Fisholl, hydrogenated._ ... ._... Linseed oll,
domestic and foreign: None. '

Under present conditions not all or even the greater number of the
oils included in the list given are available in any considerable quan-
tity to the domestic soap makers. The list contains three classes of
oils: (1) Those used to a considerable extent at some time in the last
two decades, (2) those used to a minor extent in the snme period, and
(3) those which might be used it future should conditions change
materially. The discussion of interchangeability can not be con-
fined to oils actually used in substantial quantities in soap manufacture
any more than it can be extended to include fats;-like butter, entirely
unavailable economically.

Of the oils made from foreign materials included in the list, five-—
coconut, palm, palm-kernel, sesame, and whale oil—are named in
the resolution pursuant to which this report is made. To them and
to the competitive, or potentially competitive, domestic oils attention
will hereafter be chiefly confined.

Otls made of foreign materials but not mentioned in the resolution
do not come directly into the purview of this investigation. These
latter include: —-

1. Olive oil, edible and inedible, which enters to a small extent into
the manufacture of high-grade toilet soaps, particularly castile soap.
Olive oil is one of the few oils which, used alone, makes a good soap.
By reason of its high price, however, the total quantity entering into
soap manufacture in the United States forms less than 1 per cent of
the consumption of all oils in soaps.

2. Olive-oil foots are also used in making textile and toilet soaps.
They are used in toilet soaps, largely in combination with coconut
oil and palm oil, and impart an attractive green color. As shown by
Table 117, their use has been increasing and they now represent
2 to 3 per cent of the consumption of oils in soap manufacture.

3. Vegetable tallow, which is finding increased use but is still less
than 1 per cent of total consumption,

4. Sunflower oil, which has been used in the United States to a
very limited extent in soap making. So far as can be learned no
sunflower oil has been praduced in the United States. _

5. Castor oil, hitherto imported or made in the United States
. entirely from imported castor beans, is used in the manufacture of
transparent soaps—and certain soaps. for use in the textile trade.
The quantity of castor oil used in soap making has not been separately
recorded but is doubtless small.
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Oils included in formulas for production of different types of soap.

The art of soap making lies largely in the selection and the proper
blending of oils to produce the qualities desired.. Sometimes these
qualities may be produced by the use of one oil, as for example, olive
oil for castile soap and coconut oil for soaps which will lather well in
salt or other hard water. But most soaps are made by blending two
or more oils. For example, coconut oil and tallow blended together
make a soap which lathers more quickly and more abundantly than
an all-tallow soap, also which has a closer, firmer, more durable
lather than an all-coconut-oil soap.

There follows a discussion of the character of the blends in most
general use in the United States in the manufacture of scaps of differ-
ent ty})es. '

Toilet and general household soaps.—Soaps for toilet and general
household use are made in great variety. Specialties are, however,
omitted from this discussion, which is confined to types produced in
large volume,

In the United States white soaps have increasingly predominated
in- toilet uses. Most of them have as a basis a combination of tallow
and coconut oil. Ordinarily coconut oil forms from 15 to 33 per
cent of their total oil content—in instances, however, as low as 10
per cent, and in others, particularly in soaps specially designed for
use in regions having very hard water, as high as 40 or 50 per cent.
Tallow often constitutes the entire remainder, but often other ingre-
dients areincluded. Some manufacturers use ilydrogennted whale and
fish oils up to one-third of the noncoconut oil content. Many also
use a small percentage of high-grade grease to increase the softness
and to improve the texture of the soap.

The colored toilet sonps most widely used are made with about the
same combination of oils, except that tallow is frequently replaced
in whole or in part by palm oil, and that there is frequently a con-
silgierablle admixture of olive-oil foots or, in high grades, of inedible
olive oil. :

White laundry bar soaps.—White bar soaps for laundry use are
made from a blend of oils containing 30 to 60 per cent coconut oil,
usually from 40 to 60 per cent. The proportion of coconut oil varies
according to whether for household or public laundry, according to
the hardness or softness of the water in which the soap is to be used,
and according to the character of the other oils in the blend. The
other oils used in the blend vary from time to time according to price
and from firm to firm according to the location of the firm and its
business connections. Tallow is probably the largest other ingredi-
ent, but considerable quantities of white grease and of hydrogenated
whale oil and fish oils are used. Some distilled fatty acids—usually
from cottonseed-oil foots—and some cottonseed oir are also used.

Yottonseed oil formerly was more widely used than now, white laundry
bars often being made, exclusively as far as oil content was concerned,
of it and of coconut oil. » :

As a rule, white laundry soaps contain a considerable admixture of-
a solution of sodium silicate, amounting often to from 30 to 40 per
cent 8 of the weight of the soap. Sodium silicate is a detergent and

$ One authori'ty states that on tho average anhydrous sodiusn silicate forms about l:a?et oent of the weight
of white laundry soaps. In dilution ordinarily used this would make a solution equal to about 37 per cent
of the weight of white laundry soap.
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a water softener and acts to retard the development of rancidity in
SOAP.

Whate laundry flakes, chips, and granules.—Soaps grouped under
this heading are for use in household and in public laundries. Those
for houschold use have much the same constituent materials as white
laundry bar soaps, except that they contain somewhat less coconut
oil and sodium silicate; the coconut content sometimes falls to 20 per
cent and the solution of sodium silicate to 15. Those for use in public
laundries frequently contain as high as 100 per cent of tallow. Laun-
dries prefer soaps with a close lather composed of small bubbles.
The high temperature at which they operate makes it possible for
them to use a finely divided all-tallow soap.

Yellow laundry gar soaps.—The rosin content of yellow laundry
bars is from § to 25 per cent; usually from 15 to 20 per cent, of the
combined rosin and oil content. The largest oil ingredient usually
is either low-grade tallow or palm oil which, for this purpose, are
interchangeable. The next most common ingredient is grease, but
hydrogenated whale and fish oils are also used. Formerly considerable
quantities of cottonseed oil were also used. Rosin alone makes a soft,
sticky soap; the more rosin included in the mix, the less the cotton-
seed oil and grease and the more (or harder) the tallow, or the palm
oil which must be used. :

Some manufacturers use a very small proportion of coconut oil to
improve the lathering qualities of yellow laundry soaps; others use
none at all.  Sodium silicate is practically always an ingredient but
is used in a much smaller proportion than in white laundry soap.

Shaving creams.—-Nlost. shaving soaps contain mainly coconut oil,
tallow or palm oil, or hoth, and stearic acid to insure a lasting lather.
Some of them also contain olive oil or olive-oil foots,

Textile soaps.—'The manufacture of textile soaps (i. e. soaps used in
textile manufacturing industries) carried on by about 20 concerns,
is to a large extent a separate industry. The main uses of these soaps
are (1) in scouring wools and wool products; (2) in fulling wool cloth;
(3) in degumming silk; (4) in cleansing cotton cloths before, during,
and after dyeing; and (5) in calico printing. In soap for fulling, palm
oil or tallow is used but palm oil is preferred and ordinarily is the princi-
pal ingredient.  As a rule, some coconut oil is added to help ‘““carry
the suds’ along. A small proportion of cottonseed oil is sometimes
used in good grade fulling soaps; in lower grades it often forms a sub-
stantial proportion. In making soaps for degumming, olive oil and
olive-oil foots are the materials mostly used, but eonsiderable quantities
of palm oil,-red oil, coconut oil, and, for low grades, cottonseed-oil
foots are now used. Manufacturers state that for ordinary grades of
textile soaps, cottonseed oil, soybean oil, and corn oil can be used only
sparingly, as they are semidrying oils, and the suds of soaps made from
them are difficult to rinse out, When not entirely rinsed out they
tend to become rancid and to impart to the cloth a cloudiness, stick-
iness, and odor,

Technical position of specific oils in soap making,
In the forogoing discussion the ordinary practice of domestic soap

makors is outlined. But this practice is influenced by economic as
well as technical factors and would have been different under different
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cconomic conditions. At this point, however, economic considerations
mafz be disregarded and the discussion confined to the technical suit-
ability” of specific oils for soap making; that is, to the question of
what oils would be used in making the various soaps, if they were
freoly obtainable at the same price. - -

The data in Table 122 and the information on page 144 and fol-
lowing indicate the problems connected with the question of the in-
terchangeability of coconut, palm-kernel, palm, whale, and sesame
oils with oils made in the United States from domestic materials.
For these five oils and for the principal oils made from domestic
materials included in the list on page 142, Table 122, shows the melt-
ing point, titre, iodine value, saponification value, ease of saponifica-
tion, and average yield of glycerin. The tabulation on page 143
gives information as to the characteristics—such as consistency,
color, odor, and lathering and cleansing properties—of the soap made
from each olil,
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TaBLE 122.—Physical and chemical characteristics of certain oils

[Source: J. Lewkowitsch, Chemical Tedhnology and Analysis of Oils, Fats, and Waxes)

Amount
(5
; Melti pes ine ifica- . . per
oil i:}fé’t'g Titre Iggfl?g st?g:’"’,ﬁﬁz How saponification takes place Blcent)
yeerin
recover-
able
| Per cent
23-27 22-25 $-10 225-208 Viry quickly with evolution of much 18
eat
23-30 20-25 10-17
40-48. 5 3545 354735
............ 39-41 45-56
27-42.5 35-45 53-57
13-4 32-35 101-120
L T D 103~115
1 —15-10 19 121-131
1 ~15-8 21 124-143
...................... 110-136
LS T S, 139-193
...................... 103142

1 Solidifying point.
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Characteristics of the soaps made from certain oils
[ Source: E. T. Webb, Modern Soap and Glycerine Manufacture, p. 6)

es, Type of soaps in
Oil Consistency Color Odor Lather Cleansing properties{ Action on the skin{ which orgdmarﬂy
us
Coconut. oo _o__.. Extremely hard.__| Pale yellow to | Veryslight ... ... Quick, foamy, large bubbles, | Excellent_.________ Irritating to some | Almost all sorts.
B white. not lss ting. skins.
Palm-kernel .. ____} _._. do...- - [ YRR JEURIR SR s |+ MR BRI s [+ TR IS [ 1 T, Do.
TaloW - e Very hard...__.... Pale buf! to white__ Seg{cely percepti- Slow t!nck lasting._.___...__ Good.oooeeooo L Very mild._...._._ Do.
Bone grease....o.-—w..-...] Hard. __...____._. ngrkk gellow to | Blightly offensive..|.__._ U [ YR S [ 11 D Mild. oo Household.
ark brown,
Bleached palm._.._..___. Veryhard._____._. 1371 SRR Original oil........| Medium to slow, close, last- | Very good...._._. Verymild._.__.... Almost all sorts.
ing.
Cottonseed . —cceoceceneen Medium to soft...| Bufl to bright yel- {.._._ Us [ T Quick, abundant, thick, and { Good.........__.__} - __ s { T Lanndry, bouse-
low. greasy, medium, lasting.
Soybean. .voceeeoaa . Soft -.| Paleyellowtodull {.___. [ [ SR Abundant, greasy, medium, | Fair.________._____ Mild.._.....____ Household and
white. lasting. laundry.
Hydrogenated whale oil [ Exceptionally | White____.____..__| Peculiar to hard- | Very slow, close, lasting..___|____. [+ 1+ T Verymild......_.. Do.
and fish oils. hard. ened fats. .
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Coconut and palm-kernel oils.—Coconut and palm-kernel oils are,
roughly speaking, interchangeable, but most soap makers express
a slight preference for coconut oil because it has less odor and is
whiter. Both of them are specially valuable because they impart to
soap the combination of hardness, of being casily soluble, and of
lathering quickly and profusely. All other commercially available
oils, such as tallow and palm o1l, capable of hardening the soap into
which they enter, go into solution with difficulty and lather slowly.
Coconut and palm-kernel oils, moreover, yield a white soap of a
pleasing odor, with high cleansing power. Nevertheless, for most
purposes they make less satisfactory soap when used alone than when
mixed with other oils. This is true because the lather of all coconut-oil
soaps, although quick and abundant, is foamy, dries quickly, and
sometimes has an irritating effect on sensitive skins.

In making many types of soap, now in strong demand, coconut
(or palm-kernel) oil can be omitted or greatly reduced only by lessen-
ing either hardness or solubility and lather. In most toilet soaps it
has been used by domestic manufacturers for many years, and in
practically all grades of toilet soap (except all-olive oil castile soep)
now being made it is used to a substantial extent. Coconut oii is
an even more important ingredient in the production of dual-purpose,
or household soaps, of white laundry bar soaps and of flakes, granules,
and beads to be used in cold or moderately warm water. It, however,
can be left out entirely in the manufacture of soaps to be used only in
very hot water, such as those for exclusive use of public laundries.
It is also used only to a small extent, or not at all, in the production
of yellow laundry soaps containing rosin, and of soap powders-for
scrubbing purposes.

Althongh coconut oil (or palm-kernel) is an important ingredient in
most types and grades of soaps now on the market, it is used in some-
what varying proportions by different marufacturers and in different
types and grades by the same manufacturers. By varying, within
limits, the other ingredients, approximately the same results may be
obtained with somewhat more or less coconut oil. The tendency is for
manufacturers to increase or decrease the amount of coconut oil used
according to the price position of coconut oil with relation to other
oils. The proportions of coconut oil used in the last decade probably
do not represent the minimum for soaps of the grades and character
now being made. If for any reason it should come to occupy a less
advantageous price position, it seems likely that domestic soap man-
facturers to some extent would economize in its use. Whether the
quantity of coconut oil used could be reduced to its pre-war proportion
of the total-consumption of oils in soap ianufacture, without at the
same time changing materially the character of the soap produced, is
problematical. Before the war, the industry as a whole used about
12 per cent of coconut and palm-kernel oils; in recent years it has used
about 24 per cent. This increase has been due partly to changes in
the kinds of soap demanded by consumers and partly to the economic
factors which have given to coconut oil a favorable price position with
reference to oils which might be partially substituted for it.

What would happen if coconut oil and palm-kernel oil increased
materially in price as compared with competing oils is that the soap
makers, wherever possible, would change their formula so as to reduce.
the use of these oils as much as could be done without altering notice-
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ably the character of their product, particularly if it were a widely
advertised trade-marked article. Something as to the general direc-
tion of the changes which would be necessary to accomplish this
reduction will be indicated in the discussion of the technical position
of other oils in soap making. The tendency also would be strong for
the soap maker to ‘“push’ by advertising and otherwise those varieties
of soap requiring least coconut oil. Should the change in the price
position of coconut oil be great, yellow laundry soaps might regain,
particularly in soft-water districts, some of the ground lost to white
laundry soaps, and should it be extreme, a radical change might
result 1n the character of soaps produced, in order to reduce costs by
lessening the use of coconut oil. :
Tallow and grease.—Tallow is more extensively used in soap making
than is coconut oil, and may be said to form the base of most toilet,
geneml household, and white laundry soaps produced in the United
States. When used alone, it makes a hard, firm, white soap, of
good detergent qualities and slow solubility—except in very hot
water—and with a very slow but thick and lasting lather. Soaps

made from grease, in general, resemble those made from tallow,

except that they are somewhat softer, more soluble, usually darker
in color, and more apt to become rancid.

Practically all the oils discussed in the pages that follow are more
or less interchangeable with tallow or coconut oil, or with both.
Only within narrow limits, however, can tallow and grease be sub-
stituted for coconut oil without altering the character of the resulting
soap. To a small degree this substitution may sometimes be accom-

lished without any other change in formula; to & greater but still
Emited extent it may be accomplished by using less tallow and more
grease or by using a different grade of tallow.® But more important
than their restricted interchangeability is the fact that tallow and
coconut oil supplement each other with respect to solubility and
lather, and together make a much better soap than does either of
them separately. In combination they yield a soap quickly soluble
and with a lather which is dense and lasting.” In consequence, most
soaps produced in the United States are made mainly, and many of
them entirely, from tallow and coconut oil.

Palm oil.—Palm oil makes a slightly harder soap than does tallow
but one soluble at. a lower temperature and forming a less dense
lather. These differences are so small, however, that in making
colored soaps, except those of the characteristic palm-olive color,
the two oils are often regarded as completely interchangeable. Most
soap makers probably prefer tallow but not many would pay a much
higher price for it, except for white soaps, in which little palm oil is
used. The color of palm oil can not be completely removed except
by the most drastic treatment and at considerable cost. This greatly
limits its interchangeability with tallow, for manufacturers having
a trade in white soaps can not, at will, shift to colored soaps. Thisis
particularly true of trade-marked and nationally advertised brands.

As shown in Table 117, page 130, the proportion of palm oil used in
soap manufacture rose from about 1 per cent before the World War
to more than 10 per cent in 1929. The question whether this increase
may be regarded as in replacement of domestic tallow or supple-

¢ The substitution of white for yellow laundry soaps not only involves substitution of coconut ofl for
rosin but to some extent also for tallow and grease,



146 PRODUCTION AND TRANSPORTATION COSTS OF CERTAIN OILS

mentary to it must be postponed until the economic factors affecting
interchangeability are considered. .

Hydrogenated whale otls.—Unhydrogenated whale oil may be used
to a considerable extent in the production of cheap soft soap for uses
in which considerable odor is not objectionable. Y}ut hydrogenation
which was put on a commercial basis in the period just preceding the
World War, has made possible the use of whale oil 1n ordinary grades
of hard soaps. Hardened by hydrogenation, whale oil ranks for
soap making in the same general class as tallow and palm oil, and in
the industry is considered a substitute for tallow; the resultant soap,
however, is harder and lathers less easily and less abundantly than
does tallow. 1In ordinary grades of laundry and general household
soap, it may take the place of a substantial part of the usual tallow
content. In soaps of some grades, the substitution for tallow may
be almost complete if some soft oil, such as cottonseed, corn, sesame,
or soybean, is blended with it.

As with palm oil, the question whether the increased use of whale
oil (ses Table 120, p. 132) may be regarded as replacing domestic
tallow or as supplementing it depends on judgment as to the economic
factors affecting interchangeability.

Hydrogenated fish oil.—Hydrogenated fish oil has approximatel
the same soap-making characteristics as hydrogenated whale oil.
As a substitute for tallow there is not much preferen¢e between the
two, although the consistency of tish oil is said to be somewhat
inferior to that of whale oil.

Hydrogenated vegetable oils.—None of the soft vegetable oils avail-
able to the domestic soap manufacturer have been cheap enough, in
comparison with other oils, to make it possible economically to
hydrogenate them for use in soap manufacturing. The industry
therefore has had little or no commercial experience in the use of
hardened vegotable oils. Soap makers in a position to judge, how-
ever, think that their soap-making qualities would be somewhat
similar to those of hardened whale and fish oils, and that they could,
as far as technical factors are concerned, be used to a considerable
extent as substitutes for tallow. The oils discussed on succeeding
pages are the ones most likely to be hydrogenated.

Cottonseed oil.—Cottonseed oil, which is a semidrying oil, makes
a somewhat softer soap than any of the oils so far discussed but one
with greator solubility and better lathering qualities than any oil
except coconut and palm-kernel. Its lather is quick, abundant,
thick, and fairly lasting-—much more lasting than that of coconut-
oil soap. Alone and unbleached,it makes a yellowish soap. Bleached
and mixed with tallow and/or coconut oil, it makes a fairly white
soap. Cottonseed oil, however, has a tendency toward rancidity,
which, even with the utmost care, can not be entirely overcome.
This has prevented its use, to any considerable extent, in toilet soaps,
but is no bar to its use in white laundry soaps, in which the larger
admixture of sodium silicate acts as a preservative. At any rate,
for such soaps, cottonseed oil substituies not only for tallow, greases
and palm oil, but also to some extent for coconut oil. The partiai
or complete substitution of bleached cottonseed oil for tallow makes
it possible to reduce the quantity of coconut used in white laundry
soaps. Coconut oil and cottonseed oil together, in about equal propor-
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tions, make a satisfactory white laundry soap without the admixture
of any other oil but with the usual admixture of sodium silicate.

All that has been said refers to unhardened cottonseed oil. That
the technically possible uses of cottouseed oil in soap making have
been increased by the hydrogenation process seems certain, but so
far its price has been too high as compared with other oils to permit
it to be hardened for use in soap making. Moreover, changes in its
economic position rather than any lack of suitability for soap makin
are the principal cause of the decline in its use in the unhydrogenate
condition in tge soap kettle. . -

Corn and sesame o0ils.—Technically, corn and sesame oils have about
the same soap-making qualities as cottonseed oil, which, like them,
is a semidrying oil. They make a soap of relatively soft texture,
with a slight tendency to oxidize and become rancid. They may be
used unhydrogenated or hydrogenated anywhere that cottonseed oil
is used. That these oils are little used in soap making has been due
to economic rather than technical causes.

Soybean oil.—Soybean oil is a drying oil which may, to some extent,
be substituted for linseed oil in paints and varnishes. Being more
highly unsaturated, it oxidizes more rapidly and has a greater ten-
dency to rancidity than the semidrying cottonseed, corn, and sesame
oils. These qualities are in some measure carried over into soap made
from it, as are also its persistent color and odor, which without
hydrogenation can be removed only with great difficulty and at con-
siderable expense. For these reasons soybean oil is not so well liked
as cottonseed oil for soap making purposes. Nevertheless it is an
acceptable material for laundry soaps, in which it may form a sub-
stantial but limited proportion of the oil content. It will, in fact,
be used in such soaps whenever it is available at a price sufliciently
lower than any of the soft oils so far discussed to more than offset the
higher cost of preparing it for the soap kettle.

As shown by the statistics in Table 117, page 130, imported soyhean
oil supplied from 5 to 10 per cent of the consumption of oils in soap
making in the World War period; before the war and since 1919 much
less than 1 per cent. Its use during the warwas due to its relatively low
price at that time. Its small use since that time has been due to its
higher relative price position, partially as a result of the imposition of
a duty in the emergency tariff act of 1921 and to the continuance of a
duty in the acts of 1922 and 1930.7

The shortage created by the practical disappearance of soybean oil
from the soap kettle and by the great decrease in the use of cottonseed
oil, which occurred concurrently, was filled in part by a number of
oils, and the shift involved substantial changes in soap formulas.
These changes made possible the increased use of tallow, grease, palm
oil, whale o1l, fish oils, and to some extent, coconut oil.

Linseed oil.—Linseed oil is a stronger drying oil than soybean oil
and is the principal one used in paints and varnishes. Because of its
odor and oxidizing tendencies, it is even more difficult to use in hard
soaps, but where available at a very low price as compared with other
oils, it is used. In Kurope it has a considerable use in the making

! In reply to the question as to whether a reduction in the tarlf on soybean oll would lead to its increased
use in soap making, a witness for the soap industry testified at the hcarlng in May, 1026, in the investigation
of vegetablo ofls under sectfon 315 of the tariff act of 1922, as follows: ‘I should say It would depend entirely
on the matter of price and {f my knowledgo of the Industry serves me right, it would go back into the soa
kettle.” Hearlngs of the Tartfl Commission {n the investigation of the cost of production * * * wit
respect to vegetable olls (sec. 315, Doc. 34, 1939), testimony of F. N. Barnes, Junoe 26, 1926.
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of soft soaps, and in this country a slight use in the making of trans-
parent and other special soaps.

Peanut oil.—Becauso of price, peanut oil has never been extensively
used in soap making in the United States, and as a rule only in off
grades. It is a good soap making oil, however, and is used to some
extent in Kurope, particularly in making Marseilles soap. According
to authorities on the subject, it makes a harder and slower lathering
soap than olive oil.®

3. OILS IN THE MARGARINE INDUSTRY

General position of margarine.

Margarine, a mechanical mixture of certainoils and fats emulsified
in milk, is used as a substitute for butter. Its manufacture and sale
in the United States are strictly regulated by State and Federal laws.
Under the present Federal law it must be sold under the designation
“oleomargarine,” and must pay a Federal tax of one-fourth cent
per poun(ff‘if not yellow in color, or 10 cents per pound if yellow in
color. Under the act of 1902 the 10-cent tax applied only to marga-
rine artificially colored; all other margarine, including that made ot
naturally yellow materials, took a tax of one-fourth cent per pound.
Under that act most, of the margarine produced was white_or buff,
but in 1930 there was a wide-spread movement in the industry to
produce margarine of a natural yellow, using palm, soybean, and
yvellow oleo oils for the purpose. This movement led to an amenda-
tory act in 1931, applying the 10-cent tax to margarine naturally as
well as artificially yellow, or of & ““tint or shade containing more than
1.6 degrees of yellow, or of yellow and red collectively, but with
an excess of vollow over red, measured in terms of the Lovibond
tintometer scale or its equivalent.” In effect, this amendatory
act requires margarine to be practically white, if it is to escape the
higher tax.

In general, three types of margarine may be distinguished:

(1) Margarines made entirely from vegetable oils, except for the

~small admixture of milk and of nonoleaginous material. Many of
these are usually sold under the trade designation of nut oleomarga-
rine, and when so sold are supposed to be made entirely of nut oils.
The “oleo” in the title is required by law, although it is not at all
applicable to a margarine made entirely of vegetable oil.

(2) Margarine made entirely of animal oils. This type was the
origimal margarine, but none of it has been produced in the United
States since 1925,

(3) Margarine made predominantly of animal oils but with an
admixture of soft vegetable oil. This type has entirely superseded
margarine made wholly of animal oils.

Trend of margarine production in the United States in quantity and
kind.

Table 123 shows the annual production of margarine in the United
States, by classes.  Chart VI traces the trends graphically. The
data indicate an almost threefold increase from 1912 to 1930 in the
domestic production of margarine. This increase was, however,
almost entirely in vegetable-oil margarines, which rose from 1,900,000
pounds in 1916 to 222,000,000 pounds in 1929, At the same time

VET. Webb, Modern Soup und Glycerine Manufacture, p. 6.
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the production of animal-oil margarine;-containing an admixture of
vegetable oils, decreased from 184,000,000 pounds to 121,000,000
pounds, and that of margarine made exclusively of animal oils ceased

entirely.

In 1916 the vegetable-oil variety was less than 1 per cent

of production; by 1929 it had risen to 65 per cent.

TABLE 123.-—Production of margarine in the United Stales by classes!
[Quantity in thousands of pounds)

Total
quantity

Vogetable-oil or
nut margarine

Ani{mal-ofl margarine

Quantiey | B et

Exclusiveilly animal | With admixture of
[

1020 e, 342, 230
1930, - e 311,755

BEBSAVEE~No
LEBBRPARTS

R3E3
= =y G5 =Y
[=E= 2. )

221,832 .
215, 879 69. 25

vegetable oils
Per cent .| Per cont
Quantity| "¢ ra) | QUAnUtY| ‘ortotal
16,038 7.93 | 184,464 91. 12
7,700 2.65 | 261,399 - 89. 86
4,310 1.21 | 262,263 73.77
4, 550 1.22 | 224,062 60. 36
3,937 1.07 | 170, 587 46. 09
654 .80 1 109, 51,80
304 .16 109, 211 59, 04
450 .20 128,349 56. 90
413 L18 | 127,488 85.67
74 041 117,832 51,09
49. 22
43.05
36, 26
: 35. 24
i 30.75
|

! Complled from data from the Bureau of Agricultural Economics, Department of Agriculture.

CHART VI
SPECIFIED VEGETABLE OILS, WHALE OIL, AND COPRA : PRODUCTION OF
MARGARINE IN THE UNITED STATES BY TYPES,
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Oils used in margarine,

Table 124 shows, for specified fiscal years from 1914 to 1930, the
quantity, both absolute and relative, of the different edible materials
in margarine manufacture, in total and classified as (1) vegetable oils,
(2) animal oils (except butter and milk), (3) butter, and (4) milk.
Chart VII traces graphically the trend of consumption with respect
to the total and with respect to animal oils and vegetable oils. As
would be expected from the increased production of vegetable-oil
margarines and the decreased production of animal-oil margarines
(shown in Table 123), the consumption of vegetable oils rose from
29,697,000 pounds in 1914 to 222,765,000 pounds in 1930 at the same
time that the consumption of animal oils fell from 86,165,000 pounds
to 72,428,000 pounds. The proportion of vegetable oils used in the
industry rose from 19 to 56 per cent, while that of animal oils fell
from 56 to 18 per cent,. '

TABLE 124.—Consumption in margarine of edible materials by major classes

[Source: For 1914 to 1020, Institute of Margarin Manufacturers; for 1921 to 1931, Burcau of Internal

Revenue)
Vegetable and animal oils
and fats
Total N
, Fluid
Fiscal year ollrsaa:]d Butter milk Anima)

o except Vege-
Total | Yitter table
and milk

In thousands of pounds

154, 764 1,123 47,719 | 115,862 | 86,165 20, 607
180, 246 2,152 ) 21,343 | 165,761 | 107, 454 58, 207
275, 626 3316 | 24,408 | 247,812 146,734 | 101,078
338, 603 4548, 61,128 | 272,027 | 163,047°] 119,880
372, 007 5080 | 63,000 [ 208,327 | 152,037 | 146,200
387, 708 6,845 | 76,000 | 304,803 | 136,248 | 168.615
316, 605 Lago | 70,710 | 235350 | 89,317 | 146,033
27, h71 1,107 | 53,030 | 162,625 | 78,180 84, 439
239, 014 1,576 | 59,835 | 177,603 | 8K, 268 91, 335
273, 186 1,000 [ 69,000 | 202,796 | 92,572 | 110,224
247,426 Lo | 61,024 | 183,003 | 78,334 | 105,650
237, 043 2330 [ 72,662 | 212,041 | 81,346 | 130,695
204, 425 2070 73,700 | 218,645 81,650 | 136,995
330, 053 2484 | 83,115 | 250,464 | 77,076 | 172,478
483, 408 2611 | o4,752 | 286,105 | 78528 | 207,677
305, 562 2,616 07,753 | 205,103 | 72,428 | 222,706
311,616 1,013 | 77,250 | 233,352 | 41,720 | 188,623
1

In percentages of total consumption of oils and fats

|11 ) K PPN IO 0.7 244 4.0 86,7 19.2
| ] U TIPSR PP 1.1 11.3 87.6 56.8 30.8
K IS PR 1.2 8.9 0.9 53.2 36.7
K0 ¥ RS SRS 1.3 18.1 80,6 45.2 35. 4
L1 L SIS AP 1.5 18.3 §0.2 40.9 30.3
1020, ..o e 1.8 149.6 78.6 35.1 43.6
.8 25,2 4.3 28.2 40.1
.9 24.8 T 35.9 38.8
T 25.0 4.3 30.1 38.2
.7 25.2 741 43.8 40.3
N 25.0 44 31.7 42.7
.8 25,3 73.9 28.4 45,5
7 26.0 7.3 20,7 46.0
.8 24.7 74.5 23.2 51.3
T 24.7 74.6 20.5 54,1
7 24.7 74.6 18.3 56.3
.3 24,8 74.9 1.4 60.6
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CHART VII

SPECIFIED VEGETABLE OILS,WHALE OIL, AND COPRA: CONSUMPTION IN
MARGARINE MANUFACTURING OF EDIBLE MATERIALS BY MAJOR CLASSES,

Jonr Pl sociame ons [Jamma Ons cont

00| — —-—m—&—‘—_—---—w---__ﬂ._..1_...m
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80 80
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60 60|
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40 40
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[«
1914 19I5 1916 197 1918 (919 1910 ML 1922 1913 24 1925 M6 W37 1918 1979 Keo 199} @_

Table 125 carries the analysis further by showing the consumption
of the principal individual vegetable oils in margarine manufacture.
The figures indicate the declining importance of cottonseed oil and
peanut oil, particularly cottonseed oil, and the increasing importance
of coconut oil and of miscellaneous oils.

Table 126 1s an analysis of the consumption of the minor vegetable
oils in margarine. Taken together, these oils have in most years
constituted less than 1 per cent of the total consumption of edible
products in margarine manufacture.

Table 127 shows the consumption in oleomargarine of the principal
animal oils (except butter and milk), It will be noted that the
leading animal ingredient is oleo oil, followed in order by neutral lard,
oleostearin, and oleo stock. Oleo stock when pressed yields oleo oil
and oleostearin, Neutral lard is made from the leaf and back fat
of hogs rendered at a low temperature.
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TaBLE 125.—Consumption in margarine of specified vegetable oils

Source: For 1914 to 1920, Institute of Margarin Manufacturers; for 1921 to 1931, Bureau of Internal

Revenue)
In percentages of total consumption
In thousands of pounds (except milk and butter) of oils in
. margarine :
Coconut | Cotton: | Teanut | Taneons ( t| Cotton- | Peanut | Miscel
, uconu ‘otton- eanu aneous Joconut | Cotton- ennu scel-
Fiscal yenr | 7o soed ofl oil veg%l].nble Total ofl seed ofl oil laneous
olls
1014 . ..... 322 24, 200 4,214 1, 055 20, 697 0.3 20.0 3.6
1010 ...... 503 49, 959 5, 336 2, 440 b8, 207 .3 30.1 3.2
1017 . ..... 19,614 63, 407 10, 493 7,474 101, 078 7.9 25.6 4.2
1918 __.... 61,773 30, 454 21, 693 60 119, 880 22.6 13.4 7.9
1019 ... 6y, 640 37, 846 38, 704 40 146, 200 23.3 12,7 13.01.
1020 ...... 80, 784 39, 450 48, 346 35 168, 616 206.5 13.0 15. 9
1921 ... 103, 112 18, 633 16, 332 8, 056 146, 033 43,8 .9 6.9
1022, ... 57,304 15,420 HL625 |oenenaea. 84, 439 35.3 0.6 7.1
1923 ..., 65, 656 18, 767 6,022 4 . ... 81, 336 37.0 10.6 3.9
1924 . ... 83, 059 20, 640 b, 060 860 110, 224 41.0 10,2 2.8 .4
1025 .. ... 70, 449 20, 966 4, 392 862 105, 650 43.2 11. 4 241 . B
1920 08, 307 25, 608 &, 257 1,523 130, 695 40. 4 i2.1 2.6 .7
107, 6564 24, 372 4, 872 1, 087 |~—136, 905 49, 2 10.7 2.2 .5
141, 000 24, 801 5,459 1,218 172,478 b6. 3 9.9 2.2 .5
171, 411 28,173 6, 617 1,376 | 267,677 59. 9 9.8 2.3 .6
185, 066 30, 213 5714 1,772 222,765 62.7 10.2 1.9 .8
155,054 | _ 22,037 5,201 5341 | 188,623 66.8 9.4 2.3 2.3

TaBLE 126.—Consumplion in margarine of miscellancous vegetable otls

[8ource: For 1914 to 1920, Institute of X\Iurgarlitn an])mcturers: for 1921 to 1031, Bureau of Intormal
evente
§
{In thousands of pounds)

Sesame | All other

Palm-ker-| Soybean
Palm oil oil Corn ol oil olls

nel oll

—— e ———n -

1 Fiscal years except 1012, see Tarlff Commission, Certain Vegetable Olls (Preliminary statement of
information, 1926).
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TaBLE 127.—Consumption in margarine of specified animal oils (except buller and

milk)
(Source: For 1814 to 1920, Institute of Margarin Manufacturers; for 1921 to 1931, Bureau of Internal
Revenue)
]M|scel-
, Oleo Oleo Neutral an?cms
Year ! Oleo oll | gianein | stock tard irﬂ:nzli]lgle
tallow) ?
In thousands of pounds
92 14, 704 16
1,698 [.._....... 23, 287 -3, 631
2,030 397 20, 622 6, 613
2, 469 3, 458 38, 566 6,318
3,427 7,526 45, 702 14
2, 466 6, 342 45, 764 11
2,132 5, 804 38, 456 14
4,858 2,065 29, 268 3, 450
4,574 2, 143 27,057 3,412
4,615 2,322 29, 508 2,018
5,317 2,766 32, 210
- 5,250 3, 183 25,674 125
5,313 3,082 256,172 361
5, 144 2,562 24,872 341
5, 532 1,738 25, 036 108
S5, 834 1, 204 24, 189 26
6, 260 1, 189 19, 632 16
b, 484 1,025 10,180 |....... ...

In percentages of total consumption of oils used
in roargarine (except milk and bhutter)

49,7 ) 10 30 DO R
41.7 L3 |-
38.7 L0 1.4
35.3 1.3 2.8
32,7 .8 2.1
20. 4 .7 L9
211 2.0 .9
25.2 2.8 1.3
28.3 2.7 1.3
25.8 2.6 L3
24.0 2.8 L7
22.3 2,5 1.4
22.4 2.3 L1
18.1 2.2 .7
16.5 2.0 .5
15, 4 2.1 4
2.0 2.4 .4

} Fiseal years except 1912, see ‘l'arift Commission, Certaln Vegetable Ofls, (Preliminary statement of in-
formation, 1926).
1 May include negligible quantities of vegetable oils for some years.

Composition of different types of margarine.

In the preceding discussion little is said of the differences in the
composition of vegetable oil and animal oil margarine. A statement
of such differences will serve to illuminate the statistics which have
been given.

Vegetable 0il, or nut margarine.—The base of.this type of margarine
is always a hard vegetable oil—that is, one that is solid at ordinary
room temperatures. Coconut oil is usually the base but sometimes
the closely similar palm-kernel oil is used. With the hard oil is mixed
less than 10 per cent, and often less than 5 per cent, of a soft vegetable
oil, that is, one that is liquid at ordinary room temperatures. Peanut
and cottonseed are the oils most frequently used for this purpose.®

? By aruling of the Department of Agriculture a margarine specificaily labeled ' nut margarine’ must be
made entirely of nut oils, and cottonseed ol is not c¢lassified as a ‘‘nut oil.”
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The melting point of the mixture must be raised to about 90° 1", the
exact temperature dopending on the scason of the year. To so raise
it, part of the coconut oil and part or all of the peanut or cottonseed
oil used are hydrogenated to the degree desired. To the coconut oil
is added a small proportion of a softer oil, as by itself the coconut oil is
difficult to hydrogenate.

Before the law was amended in 1931 to levy a tax of 10 cents & pound
on margarine of a natural as well as of an artificial yellow, palm oil was
used, particularly in 1930, largely to impart a natural yellow color,
When so used, it formed 10 to 20 per cent of the oil content of mar-
‘garine, and usually replaced coconut oil to that extent but sometimes
replaced in part peanut or cottonseed oil. The use of palm oil under
the present {aw is discussed on page 148.

A few typical formulas for the oil content of vegetable-oil mar-
garine follow:

(1) Ninety-four per cent coconut oil, 6 per cent peanut oil or
cottonseed oil.

(%) }?Iinety-ﬁve per cent coconut oil, 5 per cent peanut or cotton-
seed oil.

(3) Ninety-two por cent coconut oil, 8 per cent peanut oil.

(4) Eighty per cent coconut oil, 20 per cent peanut oil.

(5) Eighty per cent coconut oil, 15 per cent palm oil, 5 per cent
cottonseed or peanut oil.

Animal-oil margarine.—Oleo oil is the principal ingredient of mar-
garine made from animal oils for household use. It forms from 40
to 70 per cent, of the total oil content, exclusive of the milk content of
such margarines. In general, the higher the percentage of oleo oil,
the higher grade the margarine. With the oleo oil there is usually
from 20 to 40 per cent of neutral lard; also occasionally a small pro-
portion of oleo stock and as much as 10 per cent of butter. With it
18 always from 10 to 20 per cent of a soft vegetable oil, as a rule cotton-
soed oil or peanut oil, but sometimes soybean, palm, corn, sesame, or
sunflower oil.  In 1930 certain manufacturers  used soybean oil,
and others palm oil, to the extent of 10 to 25 per cent of the oil con-
tent, in order to produce naturally colored yo]iow margarine. These
two oils replaced mainly cottonseed and peanut oil but, to some
extent also, oleo oil.

Typical formulas for the oil content of animal-oil margarines for
the household trade follow:

(1) Seventy per cent oleo oil, 20 per cent neutral lard, 10 per cent
cottonseed oil unhydrogenated.

(2) Torty per cent oleo oil, 40 per cent neutral lard, 20 per cent
cottonsced ni{.

(3) Seventy per cent oleo oil, 6 per cent oleo stock, 24 per cent
cottonseed oil. '

(4) Seventy per cent oleo oil, 20 per cent cottonseed oil, 10 per cent
butter.

(5) Fifty per cent oleo oil, 35 per cent neutral lard, 15 per cent
sovbean oil.

(6) Seventy per cent oleo oil, 18 per cent neutral lard, 12 per cent
sovhean oil.

Formulas (4), (5), and (6)' probably would not be used under the
amended law, including under the 10-cent tax on colored margarine

—_'°]or1;;xxirlsiz), 3), (1), and (5) wero presented by the Institute of Margarine Manufacturers at the
hearings before the Committee on Agriculture on H. R. 15034, Jan, 21-31, 1631, Serial T, pt. 2, p. 9.
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any which tests more than 1.6 degrees of yellow. (See the discussion
under soybean oil and butter, pages 157 and 158.)

In addition to their household use animal-oil margarines with a -
lower melting point are prepared for the baking trade, mainly for
making puffed pastries and other specialties. Ordinarily, they
contain from 25 to 65 per cent oleostearin, the remainder being
cottonseed oil. The proportion of oleostearin is varied according
to requirements of the users and according to the season of the year,
more being needed in the winter than summer. When low enough
in price, oleo oil is sometimes used as an ingredient.

(A) HARD OILS

Technical interchangeability of oils in margarine manufacture.

In considering the subject of the interchangeability of oils in marga-
rine manufacture two questions arise. Which oils may be used in
making the different types of margarine? How far may the dif-
ferent types be used interchangeably?

An attempt is made to answer the first question in the discussion
of individual oils immediately following. The oils discussed include
not only those in actual use in the United States but those which
might be used under conceivable conditions.

Coconut and palm-kernel oil.—Coconut and palmm-kernel oils are
used, almost exclusively, as the hard-fat base of vegetable oil, or nut
margarines. These have certain physical qualitics specially fitting
them for such use. Some of these qualitics are here enumerated:

(1) Hardness.—Both coconut and palm-kernol oil have a melting
point of about 77° F. and, therefore, need not be completely hydro-
genated. Usually 10 to 30 per cent of amount of these oils 1s hydro-
gplnated after mixture with a small quantity of peanut or cottonsced
oil.

(2) Texture.—Coconut oil in its natural state is smooth and firm
of texture.

(3) Tuste and odor.—Coconut oil is mild in taste and odor and may
casily be rendored almost entirely neutral.

(4) Sharpness of melting pownt.—Having a sharp melting point
coconut oil melts quickly in the mouth and does not leave a sensation
of greasiness.

.

(5) Color.—Because it is whito, or easily bleached white, coconut
oil is desirable under the existing Federal margarine law.

(6) Processing.—By roason of its physical fitness for margarine
manufacture, coconut oil requires comparatively little processing.

As between coconut and palm-kernel oils, most manufacturers of-
margarine prefer coconut oi{j if the price is the same, becauso it is
more nearly neutral in taste and has less odor. Coconut oil, thercefore,
requires less processing before going into margarine.

The discussion of other vegetable oils is concerned largely with the
question of their interchangeability with coconut oil. The relation
of coconut oil to animal oils has to do with the competition between
vegetable-oil and animal-oil margarines.

Palm oil—With the exception of coconut and palm-kernel oils
and cocoa butter, palm oil is the only vegetable oil, available in
considerable quantities, that is solid at ordinary room temperature.
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As its melting point is higher than that of coconut oil, it may be used
in margarine without hydrogenation. In the matters of plasticity,
which is of importance in emulsification, and of vitamin contont,
which increases its food value, it is superior to coconut oil, On the
olher hand it does not have the sharp melting point which is a factor
in the nse of eoconut oil, and is much more difllicult to refine. For
the last-named reason it was impracticable, until recently, to use
it to any appreciable extent in margarines. Palm oils from Africa
at that time made up practically the entire importation. These
were all more or less high in free fatty acids and were objection-
able in odor and taste. It was, therefore, practically impossible
to refine them to the degree necessary to make them usable in marga-
rine manufacture. In recent years, however, there has been a grow-
ing importation of purer grades of palm oil from Sumatra. These
Sumatran oils have boen refined sufliciently to render them neutral
in odor and taste, and in 1930 were used in making yellow margarine:
Refinement to this degree was made possible by recently perfected
methods of treatment, which leave the yellow color unaffected.

Palm oil is usually reddish yellow and imparts that color to mar-
garine.  [for vellow margarine this is an advantage but for white
margarine, to which domestic manufacturers are by law now practi-
cally restricted, it is a disadvantage. Not only is the color of palm
oil diflicult to remove, but the bleaching process is said to lessen the
vitamin content of the oil.  Sumatran oil, refined and bleached white,
is available but at a price somewhat higher than that of the unbleached
oil.  Compared with coconut oil, the cost of bleaching is, in some
measure, offset by the fact that palm oil requires no hydrogenation.

Oleo oil, neutral lard, and other animal oils, except marine oils.—
Oils obtained from cattle, sheep, and hogs, supply the hard base for
all animal-otl margarines. Unlike coconut oil used as the hard base
of most vegetable-oil margarines, they do not have to be partly
hvdrogenated. Being harder than coconut oil, they require the
admixture of a larger proportion of soft oils.

. (B) SO¥FT OILS

The oils so far discussed have all been hard oils.  Those remaining
are soft otls, which are used in margarine either unhardened, as an
admixture with hard oils to increase their softness and improve their
texture, or hardened, as a substitute for the hard oils,

Whale oil and fish otls.-—Whale oil and fish oils, unhydrogenated,
could be used in margarines only after much refining and then, be-
cause of their low melting point, only in small quantities.  As a matter
of fact, they are practically never so used. So far as can be learned,
they have never been used in the United States even after hardening
by hydrogenation. In KEurope, however, hardened whale and fish
oils are being used inereasingly, and are said to make a palatable
margarine of good texture. They are usually blended with other
oils, animal and vegetable, but whale oil alone is sometimes used. In
Germany in 1928 about 16 per cent of the total oils and fats consumed
i margarine were whale oi] and fish oils. In Denmark, which has
the largest per capita consumption of margarine of any country, these
oils scem not to have been used in 1921 but to have been used to the
extent of 10.6 per cent in 1927. In Norway, with the next largest
per capita consumption of margarine, they were not used at all in
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1916 but were used to the extent of 9 per cent in 1927. Furthermore,
indications are that the relative importance of these oils increased
after 1927 and 1928. To a substantial degree whale oil seems to be
replacing vegetable oils, which previously had largely displaced oleo
oil, neutral lard, and similar materials in European margarine manu-
facture.

Cottonseed and peanut oils—Cottonsced and peanut oils are the soft
oils most used in the United States for blending with hard oils in both
animal-oil and vegetable-oil margarines. As between the two, most
domestic producers of margarine prefer peanut oil.  According to a
ruling of the Department of Agriculture, producers of goods labeled
“nut margarine”’ must use peanut or some other nut oil. IFor these
reasons a price premium is frequently paid for peanut oil. Those who
have no preference, or only a slight preference in favor of peanut oils
use principally cottonseed oil because it is usually the cheaper.

Whether an acceptable margarine for table use could be made,
as are lard substitutes, entirely from cottonseed oil (or peanut oil)
is yet to be demonstrated, for no such margarine has been made
commercially. To make the experiment on a commercial scale the
price of cottonseed oil would have to be much lower than that of
coconut oil. When used in margarine, cottonsced oil requires much
more hydrogenation than coconut oil—that is, more of it must be
hydrogenated and the hydrogenation must be carried further.

Sesame oil, corn oil, and soybean o0il-—Sesame, corn, and soybean
oils at various times have been used in the United States as soft oils
in both animal-oil and vegetable-oil margarines, replacing the cotton-
seed oil or peanut oil ordinarily used. Hydrogenation of these oils
for use as the hard-oil base for margarine has never been attempted
on a commercial scale, although it is perhaps technically possible.
Il‘ll this respect they are in the same position as cottonseed and peanut
oils.

As far as physical characteristics are concerned, sesame oil and
corn oil could entirely replace cottonseed oil. Corn oil, however,
requires somewhat more processing than cottonseed oil to render it
sufficiently neutral to use in margarine, and it has a lower melting
point and a higher iodine value. In consequence, it must be hydro-
gplnnted to a greater degree or mixed with a larger quantity of harder
oils,

Because of its refractory taste, color, and odor, soybean oil is
naturally less suited to margarine production than sesame or corn oil.
That most of the taste and odor can be removed secins established
for in 1930 and 1931 the oil was successfully used in making a natural
yellow animal-oil margarine. Very little soybean oil has been used
in vegetable-oil margarine because when bfended with coconut oil
its flavor is too pronounced and its appearance unattractive.!! The
tax of 10 cents per pound now imposed on natural yellow mar-
garine will probably prevent the use of soybean oil as it must be
bleached to be used in white margarine. It would be bleached for
this purpose only if it were sufficiently lower in price than unbleached
cottonseed oil to offer an incentive to perfect means of completely
and permanently removing its color. -

1 Dr. Giary Qrant testifying at hearings before Committee on Agriculture, 71st Cong,, 2d sess., H. R,
15934, Serlal T, pt. 1, p. 166,
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Interchangeability of vegetable-oil and animal-oil margarine.

The question of the interchangeability of oleo oil and coconut oil,
the two basic hard oils used in margarine manufacture, is really that
of the interchangeability of vegetable-oil and animal-oil margarines.
In consistency and taste, the vegetable-oil margarine bears less
resemblance to butter than does animal-oil margarine, but it spreads
easily and has a taste which is pleasing to many. Preference for
the one or the other appears to be a matter of taste or habit;
which is used is largely a matter of price. This phase of the subject
is discussed in Part V. As a rule, vegetable-oil margarine sells for
less than animal-oil margarine, and thus is used both by those who
prefer it as a matter of taste and by those who buy ac cordmg to price.

Interchangeability of margarine and butter.

As with the two types of margarine, the choice between margarine
and butter depends upon price and upon the taste or habit of the
consumer. Between good creamery butter and margarine probably
few customers would prefer margarine except for reasons of price, buf
between lower grades of butter and high-grade margarine preference
might be more equally divided,

In food value there is little to choose between butter and margarine
with respect to fat content and digestibility. Butter is said to be
superior in that it usually has a higher vitamin content, as it averages
fairly high in vitamin A and contains a little of v1tmmn D. Butits
content of both is said to vary greatly, being highest in the spring
and summer when the cows are grazing on green grass and lowest
in the winter when they are stall fod. Lll\ewm, margarine is said to
vary i vitamin content, from none to considerably above the mini-
muin found in butter. There is some vitamin A in oleo oil, which
is the base of animal-oil margarine. (‘oconut oil, which 1s the base
of vegetable-oil margarine, is said to have no vitamin A but to contain
some vitamin 13.

The Toeent_law 1mposing a tax of 10 cents a pound on marzarine
that is naturally yellow pmhnl)ly had the effect of reducing the vitamin
content of margarine. T'he chief sources of vitamins for margarine
are yellow oleo ml and pulm oil. These can not I»(\ used unbleached
in any substantial proportion if the 10-cent tax is to be avoided.
Bleaching is said to lesssen the vitnnin content.

Of course the matter of vitamin content, is of importance only in
relation to the entire diet. There is no objection to the use of a
food that contains few or no vitamins if an ample supply is obtained
from other articles of the diet.

4. OILS IN THE LARD-COMPOUND INDUSTRY

Introductory information,

Lard compounds, or substitutes, are usually vegetable oils or com-
binations of vegetable and animal oils specially prepared for shorten-
ing and for (ool\mq purposes.  \When entirely of vegetable oils, they
are made cither by hardening (ln'dmgmmnmr) the entire quantity of
oil used to the desired (*onsl%((‘n('\ and melting point or by hardening
a portion of the oil to a higher melting point than is desired in the
finished product and then mixing with unhardened oil.  According to
the best available data, the pr oduetion and consumption of lard com-
pounds in the United States have fluctuated as shown in Table 128,
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TanLe 128.—Production und consumption of lard compounds in the United States !

[In thousands of pounds}

Calendar vear Production Cortxiﬁ;xr:np- Calendar year Production Lo'{%’n‘m"
147 1 S, 876,027 |oueeecmannnn 1926, .0l 1, 152,620 1,135, 215
1014, e 1,136,522 oo, 1026, . e I, 140,708 1, 130,377
1919 e 1,360,000 {....oocne... 1927 . e 1, 178, 995 1,166, 413
1920, o ... 747,285 V. .. .. TR LY. F 1, 143, 340 1, 135, 659
1021 e 811,005 | ... _.... 1029, ... 1, 220, 102 1, 214, 986
1922 e 784, 180 752,413 | 1030, cmeeeeaa-a) L2EL 288 Lo L
1023 . 760, 522 747, 809 19'31 ((irst hulf) ............ 569,602 {.... ... .....
1920 s 830, 435 814, 308
i

* 1 Figures from 1912 to 1918, Department of Agnculture, Supplement to Bulletin No. 769; 1920 and 1921
estimated on basis of data obtained by Tariff Cominission by questionnaire; for 1022 to 10’31 Bureau of
the (‘ensus, Aninal and Vegetable Fats and Oils.

Complete statistics are not available for the production of the dif-
ferent types of lard compounds, but data obtained by the commission
in response to a questionnaire sent out to representative producers
in 1924 show that from 54 to 59 per cent of production in the period
1920-1923 was made entirely of vegetable oils. These data cover
all types of producers, including those engaged primarily in meat
packing. Separate census figures for the two types are reported only
since 1927 and only for concerns engaged primarily in the manufac-
ture of lard compound% Of the total production of these concerns,
69 per cent in 1927 and 79 per cent in 1929 were made solely of vege-
table oils. Had the production of the packers been included the
percentages would have been probably closer to those for the 1920-
1923 period. In 1930 and 1931, the proportion made solely of vege-
table oils probably deeclined, for according to trade reports the mixed
variety has increased in importance, owing to conditions which be-
come apparent in the subsequent discussion,

\

Oils used in producing lard compounds,

The consumption of oils in the lard-compounds industry in specified
years from 1012 to 1929 is shown in Table 129, in total and classified
according to source as animal and vegetable. As will appear from
the discussion of subsequent tables, these statistics may be taken
only as rough approximations.

Tanne 120,—Consumption of oils and fals for specified years in the manufacture
of lard compounds !
[T thousands of pounds)

Vegetablo Animal
Calendar year Total l
Quantity | Per cent [Quantity Per cent
LY e eemeee—————— 044, 659 874,081 92.6 69, 678 7.4
211 E SO 1, M& 190 1.063,029 3.0 80, 161 7.0
£ S 1, 043, 288 082, 874 04.3 60,414 5.7
| L B 1, 222 116 1, 166, 200 04. 6 65, 916 b4
LR E s SN 1, ‘.!22 411 1, 154, 0602 04,4 67, 800 5.8
L 5 U U 756, 151 O, 654 9. ¢ 61, 497 8.1
| R TSI 818, 610 746, 412 91.2 72,108 8.8
Lt 773, 843 704, 964 01,0 68, 879 9.0
R PN 757, 858 081, 454 80,9 76, 404 10.1
R0t U 1, 220, 101 1,104,810 80.5 1 115,291 9.5

1 For sources, sce text fmmediately following,

110349—S. Doc. 72,
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Table 130 gives for specified years from 1912 to 1929 the quantities
of the individual vegetable oils used in producing lard compounds.
The figures for 1912, 1914, 1916, 1917, and 1918 are taken from a
supplement to Bulletin No. 769 of the Department of Agriculture;
those for the later vears are unsatisfactory in many respeets.  For
1020 to 1923, inclusive, they are estimates bazed on data supplied in
response to (uestionnaires gent out by the commission to producers
of all types, whether or not primarily engaged in the production of
lard compounds.  For 1929 the Bureau of the (“ensus issued a special
report on the consumption of the various oils in speeified industries.
Thesge statistics, however, do not segregate consumption in the lard-
compound industry.  But they furnish, with other available figures,
the basis for estimating the quantities of the various oils used in
that industry.  (See footnotes to the table.)

Tasry 130.-—Consumpltion, in specified years, of the screral vegelable oils in the
marnufacture of lard compounds !

! !

‘T'otal . . e .
, caup Cottan-  Coconut  Peanut ' Sovbean | . N Miscel-
Year \o;z)(iii‘\hlo seed oil oil oil oil i Corn ol Palm oil | | o 005
In thousands of pounds
‘ i : |
P12, e 8T4,931 0 BA6046 | . 1,687 ... IR, ! (&) 6, 5908
W 1,063,020 11.053,1!‘.’ .......... 2,14 LASS Lo : (3 6, 1568
M8, ...l " UR2, 874 0 00,417 L. 17, 864 14,247 1 13, 105 | M 30,715
1917 Ll rI, 156,200 1, (39, 211 5,610 12,209 31,351 4, 166 | (3) 12, 742
018 .. 1, 154,602 11, 015, 051 13, 108 27,012 56, 617 | 2,258 ‘ ") 39, 426
1020, . e et iU, 051 o 605, 300 a0, 71 . {8,200 17,607 7,000 3) 8,720
) RLP 2 e T8, 412 700, 002 3,01t : 15,781 8, 1606 2,960 ) 7,149
1922 ... 704, 981 055, 675 18, 0499 LU % § S, 412008 ?) 9, 149
T8 e 681, 454 © 640,830 | 21,008 4,813 6SLy 6,720 () 8,40t
1020, L. 1, 104, 810 1, (34, 202 20,000 oL ... SO ' 1,191 | 417
: | :
Iu percentages of total ofl consumed in lurd compounds
. 3 { :

W2 02.0 ! 0.7 L " 0.2 . O 0.7
L WO w22 i .2 01 RO iy
M6 043 B3, T8 T . 1.7 1.1 1.3 Q)] ; .8
OV7 016 §7.5 0.5 1 1.0 28 .3 ) J 2.5
OIS .l 04,4 53.0 1.1 : 2.4 1.6 L2 (3) i 3.2
| RUAL ) 01,0 50. 1 L3 0.4 2.3 L9 [43)] i .9
1920 ul.2 86. 8 A 1.9 1.0 R R ¢ TR .9
W2 910 817 2.1 I B LS, O 1 11
10X §9.0 S5 2.8 O ! .9 | (3) I 11
MR W5 USKN N N O T @ | 100 ’ .03

U 1or courees, see text immediately preceding.

1 fnehudes vegetable stearin, miscellaneous vegetable olls, including sesame oil and hydrogenated olls.

! nelnded in miscellaneous.

¢ Obtained by subtracting from the lard-compound production in 1929 the estimated consumption of the
other ofls used in their manufscture,

! From the quantittes of coconut and palm-kernel oils shown by the Bureau of the Census as consumed
in 1920 In food industries other than margarine, there were dedncted sales of these olls to the confectionery
end baking trades by six leading refluers, ‘I'he remainder, which is the figure given, s probably only a
silfght overstatement of the consumption of those olls in lard compounds.

¢ Peannut and corn ofls shown by the Bureau of the Census as used in 1929 In food industries other than the
margarine industry were cegarded as used solely in making salads and table ofl,  ‘Ihisinvolvesa slight error,
for 1t {s probablae that small but Indetarminate quantities of these ofls were used in Iard compounds.

1 Palm oil shown by the Bureau of The Census as used in 1929 in food industries other than the margarine
was taken as used entirely In lard compounds,  Anestimate made by one of the leadors in the trade showed
10,000,000 instead of a Httle over 1,000,000 pounds, -

Table 130 indicates the predominance of cottonseed oil in the lard-
compound industry. In each year it supplied 80 to 90 per cent of
the consumption in that industry. No other vegetable o1l was used
in substantial quantities. ‘The same may be said of animal oils,

except oleo stearin, Table 131 shows the consumption of animal
oils in the industry,
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TasLe 131.---Consumplion in lard compounds of animal oils and fals !

Total an- Oleo Tallow, | Pork fat Oleo ofl | Flsh oils

Calendar year imal oils | stearin | edible | and lard

In thousands of pounds

1}!!,13':'8! 57,6414 10, 834 1,260 ..

80,161 | 4,00 | 13,045 1,200 |
60, 414 | 49, 403 9, 852 1069 |-
55,016 | 51,9.9 0, 053 1004 |

67, 804 64, 508 1t, 361 1, 870
61, 407 41, 871 Q, 925 9, t01
72, 108 46,770 10, 142 15, 012
68, 879 43,916 10, 683 11, 489
. . 76, 404 13,075 H 23, 408 7, 066
R 115,201 14, 1338 25, 586 23,123

Iu percentages of total oils consumed in lard compounds

VIUD. e el 7.4 5.1 1 0.2
1y 7.0 Wt 1.3 1
VG, LI 57 L7 .0 1
1917l 5.4 45 '8 1
1918, . 5.6 15 | 9 .2
1020 2 8 6.5 1.3 1.3
1921, 8.3 57 1.2 18
19920 : 9.0 5.7 | 1.4 1.5
1903, Ll 10, 1 5.7 31 S0
Yool Il 9.4 3.6 I 21 1.9

! Source, except as stated, Tarlfl Commisslon, Certain Vegetable Olls, 1926, pt. 2, p. 161,

! Data obtained from Bureau of the Census on the assumption that all these oils reported as consumed
in food industries other than margarine manufacture tvere consumed in making lard compounds. The
assumption is probably substantially correct.

Oils used in different types of lard compounds,

Since about 1870, when the production of lard compounds is said
to have begun on a considerable scale, the industry has undergone a
steady process of change in methods, materials used, and quality of
product. From time to time new combinations of materials have
come into use, without entirely superseding older combinations. The
order of appearance of the different combinations which at one time
or another have been of major importance is about as follows:

1. Lard mixed with tallow. This seems to have been the original
compound. It is said still to be produced by some of the smaller
packers.

Lard and cottonseed oil.

3. Vegetable oil and oleo stearin.

4. Vegetable oil and whole rendered beef fat.

5. Blends of unhydrogenated and fully hydrogenated vegetable oils.

6. Vegetable oils hydrogenated to the desired consistency.

At present (1932) all these combinations and others are heing made
to some extent, but the last four are of most importance. As has
been noted the last two, taken together, predominate.

A common practice in making mixed animal and vegetable oil
compounds is to use 15 to 20 per cent oleo stearin and 80 to 85 per
cent cottonseed oil.  Another combination used in 1930 and 1931 is
approximately 25 to 30 per cent tallow, 10 per cent coconut oil, and
the remainder cottonseed oil. Still another is about 45 per cent oleo
oil and/or edible tallow and the romainder sesame oil and/or cotton-
seed oil with a little coconut oil. These are only a few of the many
combinations now being used in this type of lard compound, which,

o
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owing to the relatively low price of animal fats, as compared with
cottonseced oil, has been of increasing importance in the current
depression (1929-1931).

On the Pacific coast, as in Kurope, hydrogenated fish oils have also
been used to u considerable extent, both alone and in (,ombmatlon
with other oils.

Most lard compounds made solely of vegetable oils consist en-
tirely of cottonseed oil, or of cottonseed oil mixed with 1 to 2 per cent
of coconut or palm-kernel oil.  The necessary hardness, which in the
mized varieties is obtained by blending the soft \'ogunble oils with
hard animal fats, in this variety is obtained by hydrogenation. The
vegetable oils which have at different times been substituted for
cottonseed oil are peanut, corn, sesame, soybean, sunflower seed,
palm.  Morveover, small percentages of coconut and palm-kernel oil
are sometimes used.

Technical interchangeability of oils in the manufacture of lard com-
pounds,

Under the eaptions immediately following an estimate is made of
the present and the possible future position of each of the animal and
vegetable oils used in lard compounds.

Cottonseed o1l --"To a large extent lard compound is refined and
processed cottonseed oil. The original causes of the predominance
of cottonsced oil may be briefly outlined. It seeking to perfect a
cooking fat at once high grade and lower in price than lard, manu-
facturers found at hand n large and cheap supply of cobtonseed oil
capable of considerable expansien through a greater utilization of the
available supply of cottonseed. Although then being used mainly
for soap, this oil proved well suited to their purpose, because of its
high shortening value and of the case with which it is processed.
]3\' persistent effort over a period of years, they succeeded in bring-
ing it fo a high degree of perfection as a (‘()o]\mg fat, and with its
inereasing use as a lard substitute less and less of it was used in
sonp making until finally it all but disappeared from the soap kettle
and came to occupy a higher price range than soap oils.

But to recount the ])Mm\' of the use of cottonseed oil in making
lard compounds does not explain the persistence of its use for this
purpose.  Its continued predominanee in lard compounds is largely
a matter of readily available supply on one side and of habit on
the other.  Manufacturers know well how to process cottonseed oil
and what sort of product it will yield. Other oils require different
treatment, and experiment is necessary in order to determine the
best methods of processing them. The resulting compound, if just
as cood as that made from cottonsced oil, nevertheless may have
certain more or less superficial differences that will arouse prejudice
against it. Producers can not always foresee whether consumers will
notice_such. differences or what the effeet will he on future sales.
Considerations such as these deter manufacturers from experi-
menting with other oils, particularly manufacturers of nationally
advertised trade-marked brands.

On the question whether cottonseed oil is veally superior to other
oils for making lard compounds opinions differ.  Several other oils
seem equally well suited physically, but whether consumers would
buy compounds made from them as readily as compounds made {from
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cottonseed oil will not be known until the price of cottonseed oil
becomes sufliciently higher than the price of other suitable oils to
induce manufacturers to shift to their use on a large scale. In the
discussion of other oils, the question of their interchangeability with
cottonseed oil is emphasized.

Oleo stearin, edible tallow, and other beef, sheep, and hog fais.—The
question of interchangeability resolves itself into one of the com-
parability of the mixed and vegetable oil varieties of lard com-
pounds, as to which there is great diversity of opinion. The answer
1s of little importance for purposes of this investigation as the com-
petion is largely between domestic materials, It seems reasonably
certain, however, that the predominace of compounds made exclu-
sively of vegetable oils is largely due to the fact that cottonseed oil
has usually been lower in price than the competitive animal oils.
Should this relationship be reversed the vegetable oil compound
might lose its predominance. On this point, consideration should also
be given to questions of supply, which will be discussed in the section
on the economic factors affecting interchangeability.

_Peanut 0il.—Some producers prefer peanut oil for the reason that
it I‘(B(Alliros less processing than cottonseed oil, and state that they
would use it at the same price. A few, however, prefer cottonseed
oil at the same price. The small use of peanut oil in the past has
doubtless been due to its relatively high price. If the price position
of the two oils were reversed, their position in the manufacture of
lard compounds would probably also be reversed.

Sesame o0il.—Sesame oil may be regarded as largely interchange-
able with cottonseed oil for lard compounds. On the Pacific coast
some producers who have had considerable experience with it prefer
it. In other sections cottonseed oil is generally preferred, and sesame
oil is used only when the price is lower, and then not to the complete
replacement of cottonseed oil. Some refiners have found difficulty
in removing permanently the pinkish color of sesame oil.

Corn oil.—It is generally agreed that corn oil could be used as a
material for lard compounds. So far, however, conditions of supply
have been such that it has been used only to a minor extent.

Soybean 0il.—Soybean oil occupies about the same position in the
lard-compound as in the margarine industry. It has been used to
someo extent when prices have been favorable, but some difliculty
has been experienced in refining it to the point where it will be per-
manently wLite and permanently neutral in taste and odor. More-
over, some producers state that compounds made from it spoil more
quickly than those made from the oils so far discussed. For these
reasons it has ordinarily been used sparingly. Hydrogenation, how-
ever, is said to umprove it; and if its price were sufficiently low to
make it economical to do so, means might possibly be devised for
overcoming the objections to its use on a large scale.

Sunflower oil.—Little could be learned about the use of sunflower
oil in lard compounds except that it was used in 1930 and 1931 by
some producers apparently with success, ;

Palm oil—In the last few years refined and bleached Sumatran
yI.:alm oil has been used by a few producers in making lard compounds.

for low-grade compounds it can be used up to, say, 40 por cent. It
does-not require hydrogenation, and, mixed with unhardened cotton-
seed oil, it makes a product of good consistency. It is possible that
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future improvements in refining methods may result in making it
usable to a larger extent and in the better grades. '

Whale o1l and fish »ls—-If whale and fish oils are properly refined
and hydrogenated, they make a satisfactory lard compound. In this
country whale oil is not used, but fish oils are used on the Pacific
coast. DBoth are reported as being used in Europe.

Coconut o1l and palm-kernel 0il.—'The use of coconut and palm-
kernel oils in making lard compounds is fairly general. In ordIinary
practice, however, they are used only as a minor ingredient to impart
certain desired qualities. From 1 to 2 per cent is the usual propor-
tion, and 10 per cent generally is the maximum. The principal
reasons given for the sparing use of coconut oil are its low shortening
value and its tendency to foam and smoke when used in frving.
For these reasons cottonseed oil continues to predominate, even
though coconut oil is usually available at a substantially lower price.

6. OILS IN THE SALAD OIL AND SALAD DRESSINGS INDUSTRY

Introductory information,

The products of the salad oil and salad dressings industry may be
classified as follows: o

1. Salad and cooking oils, under which designation are grouped all
oils specially refined and prepared for salad, cooking, and general
culinary purposes. Such oils are usually sold under trade-marked
names.

2. Mayonnaise.

3. Miscellaneous dressings, including Thousand Island, Krench,
and Russian, and sandwich spreads.

Census figures, which are probably not quite complete, show a
production of salad dressing valued at about $35,000,000 in 1927,
and at about $43,000,000 in 1929, The production of salad and
cooking oils, designated as vegetable cooking oils, was shown as
509,388,000 pounds, valued at $49,453,000 in 1927, and 497,876,000
pounds, valued at $50,887,000 in 1929. / The total reported value of
salad and cooking oils and salad dressings amounted to $84;500,000
in 1927, and to $94,000,000 in 1929. -

As reported by the Department of Commerce,” 71 concerns, esti-
mated to represent 65 to 70 per cent of the output of the industry in
the United States, produced mayonnaise and other salad dressings,
including sandwich spreads but excluding salad and cooking oils, to
the value of $25,994,000 in 1928, $30,582,000 in 1929, and $31,308,000
in 1930. Taking 65 per cent as the proportion represented by these
71 concerns, the total value of domestic production of these articles
was about $39,990,000 in 1928, $47,049,000 in 1929, and $48,166,000
in 1930. Increases in the value of production occurred despite
slightly decreasing prices, and may indicate even greater increases in
the quantity of production, which for the concerns reporting in 1930
amounted to 19,009,000 gallons, roughly equivalent to 150,000,000
pounds. On the 65 per cent basis, total domestic production
amounted to approximately 230,000,000 pounds in that year.

1 Bureau of Forelgn and Domestic Commerce, A Survey of the Mayonnalise, Salad, and Related Products
Industries, 1030,
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Technical interchangeability of oils,

The oils used in the salad oils and salad dressings industry should
be liquid in form, clear, and unclouded at ordinary winter as well as
summer temperatures; that is to say, they must have a low solidi-
fying point. In addition, it is necessary that they keep well, be of
medium consistency, and readily emulsify when mixed with other
materials. These requirements practically eliminate, on one hand,
oils hard at ordinary temperatures, such as coconut, palm, and palm-
kernel oils, and on the other hand, oils which oxidize easily, such as
linseed oils and fish oils.

The oils well suited by physical characteristics for salad oils and
salad dressings, and at the same time commercially available in the
United States, are olive, cottonseed, corn, peanut, and sesame. oils.
Except for cold pressed olive and peanut oi}s, these oils can be used
only after refining; often also they are bleached and ‘winterized’;
that is, treated at the proper temperature (usually by ‘‘pressing”)
to remove the stearin and other glycerides of high solidifying point.

The technical position of the five oils named is discussed separately
for the individuaf)oils in the pages immediately following. In addition
cplnsideration is given to the possibility of using soybean and whale
oils.

Olive 0il.—Olive oil, owing to its characteristic taste and other
qualities, is widely preferred and commands a high price premium
over other salad and cooking oils. It is also used as a spread on
bread. But it is not used in the commercial manufacture of salad
dressings in the United States. For this purpose it seems to have no
advantage over cheaper oils, such as cottonseed and corn oils. In the
early days of the mayonnaise industry it was used to some extent,
but its use ceased during the World War period.

Oottonseed oil.—In the United States cottonseed oil is the principal
oil used in making salad oils and salad ‘dressings. Its predominance
is due primarily to economic causes rather than to superiority over
several other oils for these purposes. Cottonseed oil is used not only
refined but winterized; that is, with its stearin removed by pressing,
Thus treated it is a clear liquid at ordinary temperatures and is used
directly as a salad and cooking oil and 1n making salad dressings.
For these purposes it is sometimes preferred to any other oil obtain-
able at the same price,

Corn 0il.—Next to cottonseed oil, corn oil is the leading material
used in the United States as salad and cooking oils and for salad
dressings. Corn oil has the lower solidifying point, and, when
winterized, is better suited for use in the colder sections of the country
in the winter months. In warm weather, however, cottonseed oil is
preferred for its greater thickness and its keeping qualities., The
practice of many producers, therefore, is to use cottonseed oil in
spring, summer, and fall, and to use corn oil in the winter. Some
producers, however, use cottonseed oil throughout the year partly
because of price and partly because of preference for its flavor and
keeping qualities. Some few producers, however, use corn oil in all
seasons, or whenever price permits. The choice between the two
oils turns partly on custom, partly on the territory served, and partly
on taste. But the general practice is to use whichever is cheaper
éxcept in the winter when a small price premium is often paid for
corn oil. As will be seen later the tendency to a higher price for corn
than for cottonseed oil is related mainly to conditions of supply.
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Peanut oil.—If peanut oil were on a price parity with cottonseed
and corn oil it would be a strong competitor as a material for salad
and cooking oils and salad dressings. The consensus of opinion is
that in physical characteristics it is well suited to the industry.
I‘\'Iany_lconmder its flavor as superior to that of either cottonsced or
corn oil.

Sesame o0il.—From time to time, when in a favorable price position,
sesame oil has been used by leading domestic producers in making
salad and cooking oils and salad dressings. Those who have used it

“extensively consider it equal to cottonseed and corn oils. Although
about the consistency of cottonseed oil, it has a lower solidifying
oint. As it contains little stearin it does not have to be winterized.
some manufacturers consider sesame oil a better keeping oil than
cottonseed oil or any other available oil, and on this account are
willing to pay a price premium for it. Others would perhaps use it
if it were available at the same price as cottonseed oil, and still
others if it were available at a considerably lower price. After price,
the chief obstacle in the way of its use has been the uncertain supply,
and the fact that some producers have had difficulty in properly
refining it.

Soybean oil.-~Soybean oil has never been used to any considerable
extent in the production of salad or cooking oils and salad dressings.
It could be used only if its strong tendency to rancidity could be over-
coms and if it could be refined so as to improve its flavor. By present
{)rocesses the flavor can be removed temporarily, but it tends to recur.
Iydrogenation would remove it permanently, but hydrogenated oils
are not suitable for use in this industry.

Whale oil.—As far as is known whale oil has never been used in
salad oils and dressings. It would probably be even more difficult
to refine to the desired blandness than soybean oil.

6. OILS IN THE CONFECTIONERY AND BAKING INDUSTRIES

The industries so far considered are thoso in which animal and
vegetable oils form the principal raw materials. In the confectionery
and baking industries, however, oils are only secondary materials.
This section deals with the use, in the confectionery industry, of oils
in preparing fillings, centers, and coatings of cakes and candies, in
cooking and salting nuts, and in making hard “chewy’’ confections,
such as caramels, It is not concerned with the use of oil as shorten-
ings in the baking industry.

Position of cocoa butter, coconut oil, and palm-kernel oil,

The principal oils used in the confectionery and baking industries
other than for shortening purposes are cocoa butter, coconut oil,
palin-kernel oil, and dairy butter. With the exception of dairy butter,
these are all imported or made from imported materials. They pre-
dominate in making fillings, centers, and coatings for candies and
cakes. DBetween cocoa butter and coconut and palm-kernel oils,
competition is limited for the following reasons;

(1) Because of the lower melting point-—74° F. to 77° K. for
coconut and 74° F. to 86° F. for palm kernel, as compared with
84° F. to 91° K. for cocoa butter, the two oils can be used for pur-
poses for which it is impracticable to use cocoa butter,
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(2) Cocoa butter usually has been much higher in price than the
separated hard portion of coconut and palm kernel oil, which can be
made of any melting point up to 105° F. according to the degree of
pressing and hydrogenation.

(3) Pure food laws require that cocoa butter bo used in the coatings
and bodies of cakes and candies specifically labeled chocolates. As
a rule, coconut and palm-kernel oils are used in fillings for all types of
candies and cakes, and in coatings and bodies of goods not labeled
chocolates. :

Coconut and palm-kernel oils also predominate in cooking and
salting nuts and are of importance in making caramels and other hard
“chewy’’ candies.

Consumption of coconut and palm-kernel oils,

Official statistics are not available as to the consumption of oils in
the confectionery and baking industries. But six large oil refiners
supplied the commission with a record of their sales of coconut and

ajm-kernel oils to such industries in each year from 1927 to 1930,
inclusive. These sales, which may be taken as approximately equal
to the consumption of coconut and palm=kernel oils in candy and cake
manufacture, are shown in quantity in Table 132,

TaBLE 132.—Sales of coconut and palm-kernel oils, by siz leading refiners, to the
confectionery and baking indusiries

{In thousands of pounds]

), - - - -

Calondar year Cog‘;f’“‘ ¥ ?11({111 (ﬁfr Calendar year Cog?lnut P 'gﬁ‘ O)Ef’
| L 47, 860 5,284 || 1920 et 53, 598 11,392
1928 eeicrercccvancmcnanen 48, 185 9,247 | 1030 . . e veieeeacan 1 49, 976 110,998

! For 1 of the Inrgest of the 6 refinerfes the figures cover only 11 months.

Forms in which coconut and palm-kernel oils are used.

Coconut and palm-kernel oils enter into candy and cake manufac-
ture in the following forms:

(1) As whole refined 0il, not hydrogenated.—In this form coconut oil
is used largely in certain types of relatively soft sugar-cream fillings,
and for the cooking and salting of nuts, particularly almonds and
peanuts.

(2) As whole refined and hydrogenated oil.—TFor this purpose it is
usually mixed with a small proportion of peanut oil, which acts as a
starter for the hardening process. Its uses are similar to those of (3).

(3) As hard butter or stearin.—For this purpose the oils are chilled
and pressed. The resulting hard portion, consisting of the glycerides
of high melting point, is usually known in the trade as ‘“hard butter”
or as ‘‘coconut or palm-kernel stearin,” and is the portion most nearly
comparable with cocoa butter. Coconut-oil stearin has a melting
point of about 84° F., palm-kernel stearin of about 90° F.

Hard butter is used in making hard fillings, centers, and coatings
for both cakes and candies, and in making caramels, butterscotch
candies, and the like. 1t is also used to a small extent in salting nuts.-
Palm-kernel butter, with or without a small admixture of coconut
butter, is used particularly in making coatings of the type known as
substitute grease coatings. These are used mainly in the cracker
and biscuit industry but also in the candy industry.
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(4) As pressed oil, or olewn, unhydrogenated.—This type, which is
the soft o1l left after pressing out the stearin, is used particularly
in cooking and salting nuts, but has other less important uses.

(5) As soft butter, or hydrogenated olein.—Soft butter is the soft or
liquid portion of coconut and palm-kernel oils, with a small admixture
of peanut or cottonseed oil, refined and hydrogenated up to the de-
sired consistency and melting point. This form is being increasingly
used, particularly in fillings for layer cakes and certain types of
sandwich cakes, and for icings and other coatings.

The data obtained from the six refining companies represented in
Table 132 show that during the 4-year period, 1927 to 1930, the
consumption of coconut and palm-kernel oils in the confectionery and
baking industries was roughly in the following percentages of the
total consumption of these oils:

Form: Per cent
Whole unhydrogenated . - _ ..o o eieeaaa- 26. 0
Whole hydrogenated . _.________._. e e e e 4.4
Hard butter . . o e e 26. 2
Soft portion, unhydrogenated. .. - oo o= 34. 2
Soft butter. . .o e e 9.2

Properties causing preference for coconut and palm-kernel oils,

Coconut and palm-kernel oils are preferred to other commercially
available oils (except cocoa butter) in the uses which have been dis-
cussed, largely because they possess the following characteristics:

(1) They keep well. That is to say, they are unusually resistant
to rancidity. One manufacturer states that by actual test cakes
made with coconut oil keep without spoiling eight times longer than
those made with lard, and three times longer than those made with
~ cottonseed oil. Keeping quality is of particular importance in prod-
ucts which must be prepared far in advance of their consumption, as
are cakes and candies manufactured in centralized plants for wide
geoimphical distribution. It is also of primary importance in the
cooking and salting of nuts.

(2) Coconut and palm-kernel oils have a melting point just high
enough to remain solid at ordinary room temperature. The hard
portion (stearin) of coconut oil when separated out has a melting
point of about 84° F.; of palm-kernel oil, about 90° F. Other avail-
able oils, unless fully hydrogenated, are not hard enough; if fulhy
hydrogenated, their melting point is higher than is genersﬁl desired.

(3) These oils have comparatively sharp freezing and melting
points, and thus ‘“set” quickli)y and remain firm over a wide range of
temperatures, and they melt rapidly without leaving a sticky or
greasy sensation in the mouth. These qualities can not be created
artificially in oils by any known method of treatment. A sharp
melting point is of importance in manufacturing on a large scale by
machine. The firmness under varying conditions is important in in-
suring a firm dry texture and the permanent gloss, much desired in
coatings, -

(4) In whatever form coconut and palm-kernel oils are used, they
create a pronounced sense of coolness in the mouth, as the heat used
up in melting materially reduces the temperature of the mouth,
This property is associated with what is known technically as ‘‘latent
heat of fusion.” It is also connected with (2) and (3).
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(5) Refined, these oils are almost odorless, tasteless, and colorless,
and thus make a good neutral base upon which to build desired
flavors and colors. These characteristics are not as important as the
others in creating a preference for coconut and palm-kernel oils, for
many other refined olls make as good a neutral base.

Interchangeability of coconut and palm-kernel oils with other oils.

Other oils can be and are, to some extent, used for some of the
same purposes as coconut and palm-kernel oils, but ordinarily the
results differ. With the exception of cocoa butter, other commer-
cially available oils do not have in as high a degree the first four
properties listed; that is, resistance to rancidity, high melting point,
narrow setting and dissolving range, and ability to create a sense of
coolness during and after chewing. Confectioners and bakers state
that, if necessary, they would be willing to pay a price premium for
coconut and palm-kernel oils for many types of fillings and coatings.

Here, as elsewhere, however, the question of the interchangeability
of oils is largely a matter of degree. In many uses, particularly in
certain t{’pes of coatings, the special properties of coconut and palm-
kernel oils are needed to produce the type of article desired; in other
uses, these oils are preferred because they make a somewhat more
attractive and more durable article; in still other uses, there is little,
if any, preference over other oils, and price determines the selection,

In making hard chewy candies, such as caramels, both butter and
coconut oil are used, but candy of a different kind results accord-
ing to which is used.

Tallow can not be used because, for most purposes, its melting
point is too high (about 100° F.); it does not mix well, does not have
a sharp enough melting point, and becomes gummy in the mouth.
Palm oil, with similar qualities in many respects, has a lower melting
point and greater plasticity but iz probably not otherwise greatly
superior to tallow.

Cotton, peanut, corn, and sesame oils may possibly be used unhydro-
genated in cooking and salting nuts, but coconut oil is preferred as
much for its keeping qualities and its stability at ordinary room
temperature, as for its low price. For the other uses under discussion
they could be used only after hydrogenation, which, however, does
not change the melting range or create the other characteristics which
commend coconut oil. Moreover, cottonseed oil and the other oils
mentioned, if hydrogenated sufficiently. to give the desired consistency
and cause substantial improvement in keeping qualities, would have
a mel}ting point higher than body temperature and be waxy in the
mouth.

7. OILS IN OTHER INDUSTRIES

The remaining oil-consuming industries are less important for the
purposes of this report than these so far discussed. With the excep-
tion of the paint and varnish, the marine-lubricating oil, and the
rubber-substitute industries, into which perilla and rapeseed oils
enter, they are relatively unimportant in the consumption of the oils
named in the resolution. For each industry the discussion i§ confined
largely to the uses of the oils mentioned in the resolution and the
possibility of substituting other oils for them as far as physical char-
ac{eristics ave concerned.
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In the paint, varnish, and enamels industry.

In 1929 the factory consumption of vegetable and animal oils in
the paint and varnish industry was 452,207,000 pounds. In general,
they were used in making the following classes of products.

(1) Paints: Pigments mixed with oils, which harden on exposure to
the air, forming a tough, durable, and solid coating

(2) Varnishes: Liquids designed to harden on exposure to the air,
and forming a more or less transparent glossy coating.

(3) Enamels: Varnishes used as a medium for applying pigments.

For these products it is necessary to use highly unsaturated oils
which will absorb oxygen quickly and at the same time form a hard,
durable film. Such oils are known as drying and semidrying oils.
The semidrying oils, with few exceptions, can be used to only a limited
extent in this industry, and the drying oils vary greatly in their
usability. The drying qualities of specific oils are roughly indicated
by their iodine values, the higher the value the greater the possible
oxygen absorption. The iodine value of the principal oils of both
classes is as follows:

Todine fodine
value value
Drying olls: Semidrying oils:

Perila. . oo .. 181-206 Sardine. ... ... 161-192
Tinseed. ... ... ... ...... e 170-205 Menhaden. . ... .. ... ......... 139-193
U e e e e e 149-170 (77 o 3 121-131
Sovbean. ... ... ... 124-143 Whale.......... e PO 110-136
Sunflower.._._...._. s 120-135 Herring. ...... [ 103-142
Poppy seed. ... 133-158 ! Cottonsecd. ... ovee 101-121
Hompseed . .. ... ... .o ... 141166 SESAINe. e eeaan 103-115
Walnubo ... 132-152 Croton. .. ... et 102-109
Rapeseed. .. oo ... 94-106

Perilla oil has the highest iodine value, but for various technical
reasons its drying power is less than that of tung oil but more than
that of linseed o1l. Its use in the United States and elsewhere is
small compared with the use of either linseed or tung oil. This is
indicated [)y Table 133 which shows the quantities of the various
oils used in paints, varnishes, and enamels in the United States. A
much Jarger quantity of linseed oil is used in paints and varnishes
than is indicated, for the figures in the table represent only the factory
- consumption although a large part of the total consumption is by
individual painters for thinning purchased paints and varnishes.

TasrLe 133.—Consumption of speeific oils tn the paint and varnish indusiry, 19291

, | Per cent of I : , | Per cent of
oll Quantity total | 0il Quantity total
1,000 lbs. ) 1,000 lbs.

Tinseed. .. .. ... ..._.... 310, 166 a3 Corn. e K1 T I
Chinawood, or tung.. . .. 88, 386 1.6 || Cottonseed. ... _......... U152 P
Fishofls................... 10, 602 240 Rapeseed................. (U3 P,
Soybean...._ ... ... ..._.. 5 815 L3 |} Other.... e RetT R P,
Castor. ..o 3, 287 .8
Perilln. ..o . 2,573 N Totn . oLl 452, 207 100
Qrease. ... ...ocevevenn... 72 N

V Source: Bureau of the Census, Factory Consumption of Animal and Vegetuble Oils, 1931
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Linseed oil constitutes 76 per cent of the consumption of oils in
the factory production of paints and varnishes; perilla oil, less than
1 per cent. This disparity is partly accounted for by the limited
and uncertain supply and usually higher price of perilla oil as well as
by custom, the domestic paint and varnish industry having been
developed with linseed oil as the basic oleaginous material. Not only
does each oil require special treatment for the specific use it is to
serve, but it requires a different technique in its preparation, and this
is uc<}uired only after research and experiment.- For this reason
manufacturers are averse to changing their formulas.

But probably as important as the factors of supply, price, and cus-
tom is the fact that linseed oil seems better adapted tﬁan perilla oil
or any other oil, for general use in the preparation of paints and
varnishes. Although it does not dry as quickly as perilla oil, it dries
more smoothly. Perilla has a tendency to ‘““sweat’’—that is, to run
into drops and streak in drying. This tendency can be overcome b

roper treatment, but even then linseed oil is generally preferred.
{)Vhether a larger supply and a lower price for perilla would, in time,
overcome the preference is a question. Certainly under present
conditions of supply there is lit‘,t(fe tendency to substitute perilla oil
for linseed oil, except for special uses in which it i3 definitely superior.
Even when the price of perilla is below that of linseed oil, paint and
varnish manufacturers as a rule continue to use linseed oil for most
purposes. -

Practically the entire consumption of perilla oil in this industry,
therefore, goes into making special varnishes and enamels, which
would be sifﬁcult or impossible to produce without it. Such are
certain_special high-gloss enamels and certain ‘““baking’” varnishes
used when an exceptionally hard film is required. Baking varnishes
are made hard by exposure to intense heat in ovens rather than by
natural air drying. Tung oil is ordinarily the main base, but in
special products perilla oil may be the Kasic oil or the required
ingredient.

Under certain conditions of supply and price, perilla oil doubtless
also would be, to a considerable degree, used interchangeably with
linseed oil. In rare instances, it might also be used interchangeably
with tung oil. But a study of the table of iodine values given above,
indicates that soybean oil and fish oils differ so widely from perilla
oil as to make substitution improbable.

Tung, fish, and soybean oils are quantitatively more important than
perilla oil as substitutes for linseed oil. Tung oil is used mainly for
making special marine and watex(})roof varnishes, but to some extent for
making products in which linseed oil could be used with approximatel
the same results. Fish and soybean oils are sometimes mixed wit
linseed oil merely to reduce cost but sometimes to produce a paint
with special properties. Fish oils, although inferior in drying power -
to linseed, are said to be superior for certain paints, as for instance,
those to be used on smokestacks, where they must withstand-the
action of excessive heat and light and exposure to the elements.
Soybean oil, although not as strong a drying oil as linseed, is said to
be superior for certain specific uses, particularly where a water-white
or pale color is desired. ‘
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In the linoleum and oilcloth industry.

In the linoleum and oileloth industry 133,018,000 pounds of animal
and vegetable oils were consumed in 1929.%  Of this quantity,
112,855,000 pounds, or 85 per cent, was linseed oil; 10,141,000 pounds,
or 7% per cent, fish oils; 5,963,000 pounds, or 4% per cont, tung
oil.  No perilla oil was recorded. The standard practice is to use
linsced oil.  One of the largest producers informs the commission
that he does not use perilla oil on account of its limited supply and
of the fact that it is usually higher in price.

In the printing-ink industry.

Printing inks are composed ol lampblack or other pigments ground
in a varnish. In the industry, 25,000,000 pounds of oils were used
in 1925, of which 24,000,000 pounds were linseed oil, 437,000 pounds
tung oil, and 71,000 pounds soybean oil.®  Only 10,000 pounds ® of
perilla oil were used.  Perilln oil is used only in making special
printing ink varnishes not obtainable from other materials.

In other drying-oil industries.

In addition to their use in paints, varnishes, enamels, linoleum,
otlcloths, and printers’ inks, drying oils are used, largely for their
drying property, in making casting cores, putty, patent leather,
mitation leather, oiled clothing, and window-shade materials. In
most of these the standard practice is to use linseed oil, but for special
types fish oil, tung oil, soybean oil, and perilla oil are used.
Putty, for example, is a mixture ol whiting and linsced oil.  Cores
are molding sands for casting, held together with a material which
usually includes a drying oil, and baked to hasten the necessary
coagulation. Linseed” oil scems to be the most commonly used
material, but some perilla oil is used and is considered by some to be
at least equally @ood.  Some soybean oil is also used.

In the fatty-acid industry.

In this industry oils are first separated into fatty acids and glycerin,
The fatty acids, purified by distillation, are separated by pressing
into the liquid fatty acids, or “red oil,” and the solid acids, or ““stearic
acid.”  Red oil is used chielly in the production of textile soaps;
stearic acid, as a plasticizer in rubber compounds, in candles, in
shaving soaps, and in cosmetic materials. The production of the
two acids is shown in Table 134 for the years 1920 to 1930, inclusive.
As about 114 pounds of oil and grease produce 100 pounds of red oil
and stearic acid, the quantity of oil consumed may be taken as 14
per cent higher than the total figures shown in the table.

s TABLE 134.~—Produclion of red oil and stearic acid ¢

Year Red ofl | Stearle acld |~ Total Year Red oll | Stearicacld| Total
Pounds Pounds Pounds Pounds Pounds Pounds
1920, ....... 43,036,000 | 24,372,000 | 67,408,000 || 1926........ 40, 884,000 { 32,724,000 { 82, 588, 000
1021 ....... 31, 044, 000 17,037,000 | 48,981,000 H 1027........ 55, 681, 000 36, 205,000 | 91, 949, 000
1922 .. ..., 44,347,000 1 23,308,000 | 68, 1565000 || 1928 .. ... 64, 426, 000 44, 270,000 | 108, 696, 000
1023........ 45,191,000 | 27,865,000 | 73,056,000 || 1920.. ... 57,187,000 | 40,179,000 { 97, 366, 000
8172 . 44, 006,000 | 24,311,000 | 69,277,000 |} 1930.._._... 33, 799, 000 26, 893,000 | 60, 692, 000
1925........ 50, 443,000 | 27,874,000 | 78,317,000
¢ Bureau of the CConsus, -

1 Bureau of the Census, Factory Consumption of Anlmal and Vegetable Olls, 1629,
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In general, the lowest grade of inedible tallow, yellow grease,
yellow-grease stearin, brown grease, and garbage grease are used.
Palm oil has been used to a small extent., It is preferred by some
producers to tallow and the greases, but ordinarily its price is pro-
hibitive. Others say that red oil obtained from it is not so suitable
for certain purposes as that obtained from tallow and greases. Like
tallow, 1t must be blended with the greases.

In the tin-plate industry.

Tin plate is produced by feeding steel plates into a molten pot of
tin covered by a layer of palm oil.  The sheet is run on rolls through
the tin and then up through the palm oil which floats on top of the
molten tin,  The o1l serves to keep air away from the sheet bofore and
after it leaves the molten metal, and helps to give the sheet a smooth,
bright, light finish. According to tin-plate manufacturers, no other
oil gives oven approximately the same permanent finish. Tallow
gives a bright, clear, clean plate, but the tin so treated turns yellow
in a few days. Manufacturers of tin cans, therefore, do not use
tallow because the changing color would create suspicion on the part
of the users of tin cans who are accustomed to a bright finish. Cot-
tonseed oil also has been tried, but as it is a semidrying oil, it becomes
thick and gummy when subjected to intense heat. The sheet in
going through the roll drags the oil with it, leaving dark specks on
the sheet.!t ILaboratory and plant experiments conducted by the
Bureau of Chemistry in 1919 indicate that hydrogenated cottonseed
oil ““operates somewhat better than palm oil,”'® but it has never
been used commercially.

In making sulphonated oils.

Sulphonated oils, which are oils treated with concentrated sul-
phuric acid, dissolve and emulsify in water. They are much used in
the textile and leather industries, and, to a smaller extent, in makin
glue and preventing foam in the manufacture of certain kinds of coate
paper. In textiles they are used as wetting-out agents or aids to the
penctration of dyes in dyeing, as aids in scouring cotton before
bleaching, as softening agents fiefore dyeing and in finishing, and for
other similar purposes. In the leather industry, sulphonated oils are
used as softening and emulsifying agents to improve the flexibility,
appearance, and general working properties of leather.

Castor oil predominates in sulphonated oils for the textile industry
and cod and neat’s-foot oils in the leather industry. Inedible olive
oil and olive-oil foots, which are preferred on a quality basis in the
treatment of fine worsted, silk, and rayon fabrics, are the next most
important sulphonated oils for textile use. Other oils used to a
limited extent are corn oil, red oil, and sperm oils, and tallow and
grease.  Rapeseed oil is used only in minor quantities if at all. One
of the leading producers holds sulphonated rapeseed oil to be inferior
to other sulphonated oils, because of its gumminess and stickiness.

According to the census report for 1929 on factory consumption of
animal and vegetable oils, the following oils were used in textiles,
probably in making soap, and for miscellaneous purposes as well as
in making sulphonated oils.

1 F, R, Crawford testifying at hearing held by the commission Februay 17, 1931,
18 Journal of Iudustrial and Engineering Chemistry, File 1920, pp. 149-151.
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, Pounds

Castor ol - e ecieecieaa 13, 116, 000
Inedible olive ofl..._____ e m e e e e eee——. 2, 508, 000
Tallow, inedible ... i iiiaaan 1, 351, 000
Palm ol L e 540, 000
GrenBe. . e e ;e ——————— 344, 000
SOYheAN. . oo e e mememmm————- 267, 000
Olive-ofl foots. _ - . e 262, 000
Other of18. oL e et 713, 000
Total. . e 19, 100, 000

In the lubricating industry,

Many kinds of lubricatim? oils and greases are on the market,
They are specially prepared for specific uses and are made to with-
stand varying degrees of temperature, pressure, and moisture, Most
of them consist of emulsions of mineral lubricating oils and water
stabilized by a soap, usually a caleium soap, made on a base of tallow,
fard oil, or red oil. Some lubricating oifs, however, are made of
mineral_oils, of animal and vegetable oils, such as castor and sperm,
. or of a blend of mineral and animal and/or vegetable oils, Theleading
oil of the blended type is that used in lubricating marine-reciprocat-
ing engines. It is made of a mechanical mixture of petroleum and
blown, or oxidized, rapesced oil, As far as the commission could
learn, no other oil has ever heen successfully used for this purpose,
although experiments have heen made with such oils as cottonseed

corn, peanut, and fish, The properties which peculiarly fit rapeseed
oil to this use may be listed as follows:

1. Rapeseed oil can be easily blown—that is, oxidized—with little
tendency to rancidity and without the attendant break-up into free
fatty acids and glycerin. On the average, blowing increases the free
fatty acids in rapeseed oil about 1 per cent.'® other oils experi-
mented with show & much greater tendency to spoil in blowing. For
example, peanut oil shows an 8 per cent increase in free fatty acids
after being subjected to blowing. In addition, the color of some oils
becomes black.

2. When blown, rapeseed oil will blend with petroleum in the pro-

ortions desirable for the different t{pes of lubricating marine engines.

ost other vegetable oils do not blend well with petroleum; cotton-
seed oil, for example, even when mixed with an equal proportion of
rapeseed. Difficulty is experienced in maintaining the cottonseed
oil in solution with the petroleum.”” Peanut oil is said to blend even
less satisfactorily. Much of the oil used for marine engines is fed
through strands of zephyr yarn by siphoning from a central supply.
If any of the vegetable oil separates and is deposited on these.
strands the rate of inflow of the remaining oil is reduced and its
lubricating value lessened.'* This debars drying oils.

3. A lu%x‘icant compounded of petroleum and rapeseed oil has a
marked aflinity for water, forming with it an emulsion which adheres
tenaciously to the engine bearings and is not easily washed off by water.
Most other animal and vegetable oils emulsify in water with difficulty
and the emulsion, when formed, does not have the desired properties,
in thifs re?lpect no satisfactory substitute—{or rapeseed oil has so far

een found.

W Figures supplied by a prowinent producer,
:: m li‘o}sriugs before Subcommittee of the Committee on Finunce, H, R, 2667, 1929, . 345,
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Some oils from their physical characteristics are unsuited to use in.
compounded oils for marine engines. For example, oils of high iodine
value, such as corn oil, soybean oil, and fish oils, can not be used:
because of their strong drying qualities. Castor oil is insoluble in
petroleum at ordinary temperature, Degras, or wool grease, can not
he used because of its stickiness. ’

In making rubber substitutes,

Rubber substitutes, made by the action of sulphur or sulphur
chloride on a vegetable oil, are used for two purposes:

(1) Alone in making certain types of erasers, ‘

(2) Combined with real rubber in producing many types of rubber
goods. In these compounds, rubber substitutes are sometimes used
merely ag a cheapener but probably more often because they impart
certain desirable qualities, such as softness, the ability to stand in
extension without collapsing, and abrasiveness. Softness not only
improves the appearance and the workability of finished articles of
rubber but also facilitates certain processes to which the articles are
subjected in manufacture. The ability to stand in extension without
collapsing is particulnrli,v importantin the production of tubings, of hot-
water bags, and of similar articles. Abrasiveness is of value in making
rubber erasers.

The lower the price of rubber substitutes compared with rubber -
prices the greater the tendency to use them, but recently, even though
the price of substitutes has at times been higher than that of rubber,
their use continues in making goods to which they impart essential or
desirable properties.

Rubber substitutes, which usually appear on the market in pow-
dered or cake forms, are white and brown; they are made of rapcseed
oil and of corn oil. White substitutes are made by treating rapeseed
or corn oil with sulphur chloride; brown substitutes, by heating one of
those oils with sulphur in the presence of heat. Corn and rapeseed
oils are sometimes mixed to obtain substitutes with characteristics
midway between those made entirely from one of them alone. In
some grades a small quantity of castor oil is added to the rapeseed or
corn oil to give certain special properties.

Rubber substitutes made of rapeseed and corn oils differ materiall
and, only to a limited degree, are interchangeable. Rapeseed o1l
makes a white or light brown substitute, dry, crumbly, low 1n content
of free oil and free sulphur, and easy to incorporate with rubber.
Corn oil makes a cream or dark brown substitute, moist, and con-
taining much larger quantities of free oil and sulphur, The most sig-
nificant difference is the sulphur content, which in the rapeseed pro-
duct is never more than 2 per cent and in the corn product never less
than 6 per cent. L

In making gum erasers the substitute made from corn oil is gener-
ally used, as it ““binds up’’ better in cake or block form. For com-
pounding with rabber, however, the substitute made from rapeseed
oil is as a rule preferred. Substitutes made from corn 0il can not be
used as generally as those made from rapeseed oil, but in some uses
in the rubber industry the corn-oil substitute is preferred. In other
uses there is little preference and & substantial price difference in its
favor would cause its use in place of the rapeseed-oil substitute. If
the sulphur content of corn-oil substitute could be lowered, it would

1103498, Doc. 72, 72-1—138
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replace the rapeseed-oil substitute much more widely. The free
su{)phur and oil ¢can be extracted by the use of acetone but, under
existing conditions, the process is a long and expensive one,

As far as is known, no other oil makes as satisfactory a rubber sub-
stitute for compounding with rubber as rapeseed oil. Sunflower
oil is said to come nearest to it. A leading producer, however, is of
the opinion that corn oil could be replaced alimost entirely by soy-
bean oil if available at the same price.  Ho states that it anes a sub-
stitute almost indistinguishable from that made with corn oil.  Cotton-
seed oil has been tried without favorable results as subgtitutes made
from it do not vulcanize well, Fish oils also have heen tried but,
as far as could be learned, without success.



PART V

ECONOMIC FACTORS AFFECTING INTERCHANGEABILITY OF
OILS—THE QUESTION OF REPLACEMERNT

1. GENERAL CONSIDERATIONS

In discussing the question of the extént to which foreign oils can
bo said to replace domestic oils in specific uses, consideration must
he given not only to technical factors aﬂ'ectin% their physical avail- -
ability for these uses but also to economic factors affecting their
commercial availability, In other words, if there were no tech-
nical differences between domestic and foreign oils affecting the char-
acter of the products made from them, it would not necessarily follow
that the entire quantity of foreign oils used in the United States
could be regarded as in replacement of domestic oils, It would be
necessary first to give consideration to the question of how far and
under what conditions the supply of domestic oils available for
domestic consumption could be increased, either by a reduction in
exports or by an expansion of production, or both. Substantial
increase could be accomplished in neither of these two ways, par-
ticularly not in the production, except as a result of changes in the
price relationships of the different oils, involving a higher general
price lovel for both oils and the finished products made from them.
Che magnitude of the increase would depend upon the effect of higher
prices not only on the production of oils but ‘also on demand for
the finished products made from them. It would also depend
upon the extent to which cottonseed oil could be diverted from food
uses to the soap kettle and to which lard, the only domestic fat
exported in large volume, could be diverted from exports and used
in the United States in place of lard compounds, made largely of
cottonseed oil. These matters have been discussed 'brieﬂf' in the
general summary statement and will be discussed more fully in the
pages which follow, ’

n tho later sections of Part V are discussed the economic factors
affecting the interchangeability of the oils named in Senate Resolu-
tion No, 323, all of which are imported or made from imported mate-
rials, with domestic oils made from domestic materials, This
discussion is with special reference to the ‘‘kinds and amounts’ of
domestic oils replaced in domestic industry by the specified forei
oils, In no case can the amount of replacement be definitely esta
lished, for it is impossible to deterniine the quuntities of oils made
from domestic materials which would have been consutned had there
been no competition from foreign oils. This is true, if for no other
reason, because of the impossibility of predicting the course of demand
and supply under different economic conditions, causing differences
in price relationships among oils and involving higher prices for
products made of oils, ' .

Another reason why the amount of ‘‘replacement” can not be
definitely determined 1s the question of the proper interpretation of
that term as used in the Senate resolution. So far as domestic
oils, if available, could be substituted for foreign oils without mate-

rmlfy changing the character of the resulting product, and so far
177
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as domestic production would be sufficiently increased by reason of
a reduction in imports, replacement, under any interpretation, may
be said to have occurred. But, as was indicated in Part 1V, a great
reduction or the entire elimination of the foreign oils would necessi-
tate material changes in the character of many domestic products,
particularly domestic soaps, It must be a matter of judgment, on
which the commission oxpresses no opinion, whether so much foreign
oil a8 may be involved in the production in approximately the present
roportions of the various types of products now being made in the
FJ nited States, is to be conan:\rod as replacing domestic oils, assum-
ing that domestic production could be increased correspondingly. -

In the general summary statement (Pt. I, sec. 2, p. 13 and following),
the question of replacement was approached, as in the preceding para-
graphs, by considering what might happen in the future if the impor-
tation of foreign oils and oil-gearing materials should be entirely
eliminated or greatly reduced by the imposition of additional and
higher duties, or otherwise. In the remainder of this part, however,
the-approach, in the main, is historical, with a view to giving all the
information available as to the extent to which replacement has
actually occurred in recent years. For this purpose, the 20-year
period 1912 to 1931, inclusive, is studied with respect to changes in
price relationships, in consumption of different oils in different uses,
and in domestic production and exports. But in order more fully to
elucidate the problems arising in connection with the question of
replacoment, cousideration is given at various points to the possible
effects, on domestic production and o.x\)ortation of oils, of material
changes in conditions, particularly of a drastic curtailment of imports
and of a substantial rise in prices of domestic oils,

Before proceeding with a discussion of particular oils in specific
uses, a briof introductory account is given of some of the major factors,
affecting interchangeability, which must be considered in connection
with the question of replacement, viewed historically.

Supply factors.
Supply factors are of special importance in the Tlestion of replace-

ment, which, as has already been noted, turns to a large extent on the

uestion of the expansibility of the supply of oils, particularly of

omestic oils. The question of the possibility of expanding the
production of an oil involves complex economic factors, These have
to do not merely with physical possibilities of production as depend-
ent upon soil and climate but also with the possibility of increasing
production at stationary, increasing, or decreasing costs, and on the
extent to which the production of an oil is related to the production
of other commodities. Costs of production include the farm cost
of producing the oil-bearing materials, many of which are produced
um?er primitive tropical conditions, and in addition, the cost of crush-
ing, which is usually a much smaller item. These costs rarely appl
solely to oil, as there are usually joint roducts or by-products, suc
as oll cake and oil-cake meal, in which case the share of the total
joint costs which can be attributed to oil will be largely determined

y the relative prices of the several products,. Moreover, fre?uently
the oil-bearing material, as for example cottonseed, is itself a by-
product, and its supply is limited to the quantity prociuced as a result
of demand for the major product.
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Another point of importance is the length of time required to effect
an increase or decrease in supgly. Thus some vegetable oils are the
product of annual plants, production of which can, at least from the
purely physical standpoint, be increased or decreased promptly.
Others are products ol perennial plants which usually require several
years to come into bearing and which, once in bearing, continue to
produce for a long period. Again, the production of meat animals,
& major source of by-product oils, involves processes of much longer
duration than those in the production of annual plants.

With respect to whether by-products or principal products, and
with respect to the duration of the process of production, six groups
of oils may be distinguished as follows: ,

1. Animal oils which are themselves principal products.—Into this
group fall whale oil and some fish oils, such as menhaden oil; whaling
and- the catchiriF of certain fish have as their principal purpose the
production of oil, _

2. Animal ouls which are by-products.—In this class fall all the oils
derived from domestic animals—lard, oleo oil, tallow, etc.—and &
limited quantity of fish oils; the major products of the industries
producing these oils are meat and fish for food.

3. Ous which are the principal products of annual plants—The
principal example, as far as the United States is concerned, is linseed
oil, flax being raised primarily for the purpose of producing this oil,
with cake as a by-product. About the onry other domestic example
is soybean oil. Peanut oil as made in Europe belongs in this class,
but in this country it is rather a by-product oil, being usually made
from cull peanuts not used for direct consumption. Sesame, perilla,
and rapeseed oils are other examples,

4. Oils which are made from by-products of annual plants.—This
class includes domestic cottonseed and corn oils, the former being by
far the most important domestic vegetable oil, '

6. Oils which are the principal products of perennial plants,—The
four outstanding oils of this group are coconut oil, palm oil, palmn-
kernel oil, and oilve oil, the first three of which are tropical products,
No oil of 'this class is now produced in the United States, except small
quantities of olive and tung oils. The. oil-bearing trees take a
number of years to come into production but thereafter continue for
a long period, :

6. Ohls which are the by-products of perennial plants—Such are
almond, apricot-kernel, grapeseod and raisin oils, all of which are
produced on a small scale in the United States and elsewhere, but are
of neﬁligible importance as far as this study is concerned. )

Other supply factors of importance are the size and regularity of
supply and its dependability in quality. Coconut oil, for example, is
often preferred to palm-kernel oil, partly because of its superiority in
these respects. For the same reason, linseed oil. is usually preferred
to perilla oil. : '

Prices.

Prices of domestic and foreign oils and their changing relationships
form ‘part of the available data having a bearing on the question of
replacement of specific domestic by specific foreign oils. In order to
show in a general way the price relationships existing botween the
different oils and groups of oils, a summary comparison of the prices
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of the individual oils is hore presented. Theso summary data, as
well as the moro detailed data presented in lator sections, are usually
“taken directly from trade journals or from bulletins of the Bureau
of Labor Statistics. Those for the major domestic oils—Ilard, tallow,
and cottonseed oil--may be taken as representing prices prevailing in
actual transactions although often for different markets and for
different. containers. Thoso for the other oils are given to the
periadieals, usually by sellers of the commodities, and may average
somewhat higher than prices in actunl transactions. Most of the
prices in Table 135 and in succeeding tables are averages for a year
or a longer period of once-n-month quotations, The data taken lprom
bulleting of the Bureau of Labor Statistics, however, are usually
based on monthly averages representing once-a-week quotations.
The differonce between averages of once-a-month and once-n-week
quotations was found to be insignificant,

Comparisons based on data described in the preceding paragraph,
particularly when for different markets and different containers, leave
much to be desirod. They may not be taken as indicating exact
average price differences, but as reasonably reliable, although rough,
indications of the character and trend of price relationships.

Table 135 gives the average monthly prices of different oils in the
5-year period 19261930, Although for different stages of refinemént,
different markets, and different containers, they suffico to show the
approximate price position of each oil in recent years,

Tanre 135.~-Average monthly prices Iof dt'{ﬂ‘ercnt otls 1n the 6-year period 1926~
930

{In cents per pound)

. \ Average
0il . Market Container prioe
1. Mainly for edible uze: .
1 O OO Chicago. .. ........ Hardwood tubs......... 13,8
Neutrallard............ccoiiiiiiiiieieidennn. do..o.l . 14.0
[ P U PO do........... 12,2
Cottanseed ofl—
Refined. ......... ... .| New York 9.8
Crude........ e eeeieaaaaan. Southeast......... 8,3
Tallow, edible. ... Chicago. .. . 8.7
Sesame oll, refined New York S12.9
Peanut of], refined N P do...... : . - 13.8
Corn oll, refined. ... ..o il do........ A Drums.oaa, 12.0
2. l’muodsme use sind for making soaps: Coconut & Paclfie const. .....0 Tanks..............o... 7.7
ofl, | :
3. Mainly for making wlite soaps: i :
Tallow, Inedible.......... ......... . ... i Chicago........... CTank cars or drums..... 7.8
Whitegrease...............coovieioniennnfeunnn do....o....... i 'I'ank cars or returnable 7.3
drums,
Whale oll, crude — : :
No oo s L Const. ool TankS L Ll 7.2
NO. 2o e IS U s S R |+ D .8
4. Mainly for making colored sonps: !
Pulm ofls— ) i
LugOR. .o i New York. .. ...0Casks................... 7.6
Niger..oo b tloL e [ 1 R 7.2
Yellow grense... ... ... ... ... ........... Chleago........... Tank cars or drums..... 6.9
House greave ...0 New York.... ... Tierces. ... ..o -6.9
Brown grease .. eeof Chlcago. ... ... ‘T'ank cars or drums. ... 6.4
Rosln. ... ... ... .. Savannah_.. ... .. Barrels of 280 pounds. ... - 3.0
5. Malnly for use in paints and varnishes: ;
Linsed of), raw . ... ... . ... ... { New York........|] Tanks...... e 10. 5
Perillaofl.oeoen s do............ Barrels.................. 14,0
Boyhean ofl, crude, .. ... IO e, T do. ..ol doo. il 12,0
6. For ralscellaneous uses: (’
Rapieneed, oi)-—~ i
. Wown............... U ST {3 11 PN PO do. .ol 13.1
Rafined . e do. LI 10.6
1

Y Trade journsls and Buresu of Labor Statlstics, the former price-once-a-month quotation, the latter
once-u-weuek.
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The most obvious fact brought out by this table is that oils used
mainly in soaps command relatively lower dprices than those used
mainly for food, for paints and varnishes, and for special uses., This
is what might be expected from tho relatively large number of oils
technically suitable for soap making. A more limited number of
oils are suitable for food—at least, without expensive.. processes of
refining—and a still more limited number are smitable for paints and
varnishes and for special uses, such as marine-engine lubrication.
Naturally, the soap kettle, for the most part, gets only oils which
are in a sense left overs, not demanded in other industries in suffi-
cient volume to absorb their entire production. Such oils must take
the prices fixed in competition with other soap oils, On the other
hami), oils which are not produced in greater quantity than can be
absorbed in their special uses ordinari {0 ‘will be consumed in those
uses at higher prices than they would bring for soap. Coconut oil
commmands a somewhat higher price than most soap oils, owing to
competitive demand from the food industries, in which 1t is being
used increasingly, and to its special adaptability to the production
of the types of soap which increasingly predominate in domestic
consumption. ‘ -

Aside from this broad price distinction as between food and paint
oils on one hand and soap oils on the other, differences among the
several oils with respect to prevailing price level are affected by their
special qualities and their adaptability to special uses. It goes with-
out saying that if two oils are equally fitted for a specific use, price
as a rule will determine which will be used. Rarely, however, are
two oils equally fitted for the same purpose; and in comparing prices
in order to determine which will be used, differences in their adapta-
bility must be weighed. In soap making, for instance, it is necess
to consider the quality of soap and the quantity of glycerin obtainable
from the two oils. Krequently, also, one oil requires more processing
(refining) to fit it for a given use than another oil, involving a greater
cost. Moreover, if the properties of the finished product are to be
kept uniform, substituting one oil for another or changing materially
the proportions used may necessitate changes in the kinds and pro-
portions of other ingredients. Before making the substitution, the
manufacturer, thorefore, must consider the total price of the in-
gredients in the old formula and of those in the new.

Demand factors. - -

Factors of demand must also be considered in the replacement
problem, partly because of their direct effect on relative prices and
partly because of the limitations they may place upon the inter-
change of oils. | .

The price of an oil is influenced from the demand side by the num-
ber of 1ts uses and by the intensity of the demand in each of these
uses. From time to time new uses with greater intensity of demand—
measured by the price which will be paidd—may arise and cause the
diversion of an oil from lower to higher price uses. That seems to
have happened when cottonseed o1l came to be. absorbed almost
entirely in food-uses and virtually disap{)eared from the soap kettle.

The price which a given industry will pay for an oil, in the face
of the competitive demand of other industries; depends in part upon
the demang for and the price of the product made from 1t. Thus
it is affected by changes in the kinds of finished products demanded
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by consumers, such, for example, as the trend toward preference for
hard, quick-lathering soaps. But the causation may work partly in
the reverse direction, as changes in the demand for the finished prod-
ucts are influenced, to & considerable extent, by advertising, which
may be undertaken in order to provide a market for products made
from oils obtainable at low prices.

The kinds of finished products demanded by consumers may be
influenced by the reputation of established brands built up by adver-
tising, uniformity in quality, and by other means. Brand reputation
plays a large part in soaps, margarine, lard compounds, and salad
oils and dressings. Makers of such brands are limited in the changes
they may make in the oils used for their manufacture. Unless forced
to do so by great price changes in the oils, they will not risk the
loss in sales which might result from noticeable c anges in manufac-
turing formulas.

2. Economic FAcTORs AFFECTING THE INTBERCHANGEABILITY OF
CoconNur AND PauM-KerneL Oms With Various Domestic
OrLs

SUMMARY OF TECHNICAL AND STATISTICAL INFORMATION

Statistical and technical information given in Part IV as to the
interchangeability of coconut and palm-kernel oils with domestic
oils is summarized below with especial emphasis on its economic
bearin%‘:

(1) The ap&)roximatc consumption of coconut and palm-kernel
oils—imports less exports plus domestic production from imported
copra—rose between 1914 and 1920 from 115,000,000 pounds to
746,000,000 pounds, an increase of more than fivofold. In proportion
to total domestic consumption of animal and vegetable oils (except
butter), it rose from less than 4 per cent to more than 12 per cent. -
In 1029 coconut and palm-kernel oils occupied fourth place, bein
exceeded only by cottonseed oil with about 25 per cent, lard wit
about 28 per cent, and linseed oil 13 per cent,

(2) Coconut and palm-kernel oils are important ingredients of most
types of soap now being produced in the United States and can be
omitted or Yrrcatly reduced only by lessening either hardness or solu-
bility and lather according to the ingredients with which they are
blended. From 1914 to 1929 the quantity of these oils used in soap
making rose from 109,000,000 to 417,000,000 pounds, an increase of
almost four-fold, and from 13 to about 25 per cent of the total con-
sumpsion of oils in the soap industry, By suitable changes in for-
mulas, however, the proportions in which they are now used might
be somewhat reduced without noticeably changing the kinds of soap
produced. Thus, to a limited extent inedible tallow and grease,
principally grease, may be subsituted for coconut oil; to a somewhat
greater, but still limited extent, cottonseed oil or another soft vegeta-
ble oil may be substituted. But by a material change in the type of
soap produced, substitution may be carried much further., A change
from white to yellow laundry soaps, for example, involves the substi-
tution of rosin, with some cottonseed oil or inedible tallow and grease,
for coconut oil,
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33) In physical properties coconut and palm-kernel oils are spe-
cially adapted for use in vegetable-oil margarines, usually formin
90 to 96 or 97 per cent of their total oil content. The quantity o
these oils—almost exclusively coconut oil-—used for this purpose rose
from 322,000 pounds in 1914 to 171,000,000 in 1929, and from less
than one-half of 1 per cent to 60 per cent of the total consumption
of oils (except milk and butter) in margarines. In essence competi-
tion between vegetable-oil and animal-oil margarines is competition
hetween coconut oil, on the one hand, and oleo oil and neutral lard
on the other, But the use of soft veﬁetable oils, mainly cottonseed
and peanut, is affected, for coconut oil, having a lower melting point,
requires the admixture of a smaller proportion of soft oils than do the
animal oils, - : . . '
_(4) In recent years more than 50,000,000 pounds of coconut and
yalm-kernel oils have heen used annually in the confectionery and
raking industries in making fillings, centers and coatings for both
cakes and candies, in making certain types of hard chewy candies,
and in salting nuts, 'This is probably many times the quantity so
used before the World War. These oils are specially adapted physi-
cally to making certain types of fillings, centers, and coatings for cakes
and candies, and only cocoa butter is to any large degree interchange-
able with them for these purposes. In the case of hard chewy
candies both coconut oil and dairy butter are used, but ordinaril
with different results. In salting nuts, coconut oil and coconut-oil
n};:.in have certain qualities which cause them to be preferred to other
oils. :

(5) Between 90 and 95 per cent of the consumption of coconut and
valin-kernel oils is in the soa,{), margarine, confectionery, and baking
industries. Apparently the largest single other use is in lard com-
pounds, where however they are used in proportions ordinarily
smaller than 6 per cent and practically never above 10 per cent.
Because of relatively low shortening value and the tendency to smoke
and foam in {rying, they are not used to a larger extent.

KCONOMIC AND COMPETITIVE POSITION OF COCONUT AND PALM-KERNEL"
01L8

(A) WITH REFERENOE TO BACH OTHER

Palm-kernel and coconut oils are used for the same general purposes
and may be regarded as practically interchangeable. But as a rule
there is a small price differential for coconut oil over palm-kernel oil;
this is because coconut oil is more nearly neutral in odor and is more
dependable in quality. In certain uses, however, palm-kernel oil is
preferred because of its higher melting point, and a price premium is
sometimes paid for it. An example is in making hard butters used
in hard fillings and coatings of cakes and candies. .

Table 136 presents a comparison of the annual average prices of the
two oils over a series of years. Com[lmrative'price data from the
pre-war period to the present are available only for coconut oil in tanks
at Pacific coast mills and palm-kernel in barrels in New York. It
should be borne in mind tﬂat these differences in containers and in
place of (iuotation affect the comparison, Coconut oil in tanks ordi-
narily sells for from one-fourth to one-half cent a pound higher in New
York than at Pacific coast mills. The Atlantic seaboard markets are
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supplied directly from the Philippines, and from those markets Philip-
pine oil moves to middle western points, where it encounters the
competition of coconut oil crushed on the Pacific coast and moved
inland by rail. At present the difference in rates from New York
and San Francisco to middle western soap-producing centers varies
from 0.27 cent to 0.43 cent per pound, which may be taken as about
the usual range of differences in price' between the New York and
Pacific coast markets, for Philippine oil and Pacific coast oil meet at
a price parity in the Middle West.

Spot prices of crude coconut and é?alm-kernel oils in barrels in New
York for the years 1922 to 1931 afford a more exact basis for com-
parison. As would be expected, these indicate for all years a higher
average price for coconut oil than for palin-kernel oil. As a rule
palm-kernel oil is bought in the soap trade only at those times when
1t is lower in price than coconut oil by as much as one-fifth to one-
fourth of a cent per pound. As indicated, the candy and cake indus-
tries will, when necessary, pay a higher price for palm-kernel oil.

i
TaBLE 136.-—Comparison of prices of coconut and palm-kernel oils

Price (cents per pound)

Production plus imports,

less exports
Year ! Palmn- Coconut ofl (in harrels)
(limrtx)lel ol‘l)
n barrels ) X
New York? (-onl.:gcr‘nt}?ls o|New York ¢ I’alu;’}l?rnel Coconut ol ?
- ' o 20 Pounds Potnds

:gﬁg }gg : “""113, 860, 000
13.8 16.1 |- 171,301, 000
I s a
16,0 17.4 837, 059, 000
17.32 17. 4 319, 539, 000
b4 1001 [20000T ai7i0,000 | 294,871,000
8,6 8.4 8,6 2, 179, 000 398, 759,
8.7 8.2 0.5 2,666,000 | 401, 166,000
0.3 8.6 1.1 4,739,000 | 398 166,000
10,3 9.8 1,6 532, 624, 000 422, 655, 000
10,0 9.4 10,6 74, 980, 490, 210, 000
01 8,2 9.7 43, 128, 000 554, 644, 000
0.1 8.0 9.6 53, 812, 000 577, 225, 000
8.4 7.1 8.0 69, 909, 000 734, 902, 000
gg 22 'rl"g 29, 104, 000 638, 144, 000

t Calendar year,

3 Bureau of Lahor Statistics, Wholesale Prices, ‘

3 Tarlf! Information Survoys A-11, 1913-1919, fiscal years; Bureau of the Census, Aniinal and Vegetable
Fats and Olls, for production data; Foreign Commerce and Navigation of the United States for mport
and export data, 1020-1930.

+ Average for first 6 months.

Hereafter when the term ‘‘coconut oil”’ is used, it should be inter-
‘preted to include palm-kernel oil, except that statements as to price
refer to coconut oil alone. The close relationship of palm-kernel
prices, however, should be kept in mind.

(B) WITH REFERENCE TO COCOA BUTTER

There is practically no competition between coconut oil as such
and cocoa butter, but the hard butter or stearin obtained from coco-
nut oil is to some degree interchangeable and competitive with cocoa

1 Untl} Nov, 17, 1930, the range was narrower—{rom 0.37 to 0.43 cent per pound,
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butter. 'This competition is limited, on one side, by the fact that
cakes and candies labeled chocolate must, under pure-food regula-
tions, contain no oil other than cocoa butter except in fillings not
having a chocolate flavor; a manufacturer may weigh the advantage
of the chocolate label against the lower cost of a product made by
using coconut oil in place of cocoa butter. This interchangeability
is not, however, important for purposes of this report, as both coco-
nut oil and cocoa butter are made from imported materials.

Table 137 shows a comparison of prices of cocoa butter and coconut
and palm-kernel stearin in each month of 1930 and 1931, The price
premium of cocoa butter over coconut oil has declined steadily, while
its premium over palm-kernel stearin disappeared in the latter half
of 1931. Palm-kernel stearin ranges higher in price than coconut
stearin because of the strong preference for it for certain types of
coatings for cakes and candies and because the ‘‘olein’’ of palm-kernel
oil is ordinarily a less valuable product than the olein of coconut oil
which finds a ready market in nut salting and in the production o
“soft butter.”” The olein of palm-kernel oil has a strong tendency
to rancidity which makes it difficult to use for these purposes and
confines it largely to the soap kettle.

TaBLe 137.-~Comparison of prices ofbcooonut and palm-kernel stearin and cocoa
' ulter

{In cents per pound)

930 1931
Month
- Cocoa | Coconut f&]}l‘;} Cocon | Coconut ,I;:rll‘;;
butter ! | stearin ¥ | ,roocin's | butter ! | stearin? | oot
ALY VT o RN PO 30,0 15. 4 7.9 20,8 12.8 14.8
February. . ....cveeeiceaiaicaciaanencannnn 30.0 | 15.4 17.9 2.5 12,8 4.8
March.. oot 30.0 15.4 17.9 16. 6 12.8 14,8
1.9 1] ¢ | P RSP 25,0 15,0 18,0 16. 6 12.8 14.8
BY e cmececeecncaccioanacaaimaccacacaanan 2.0 15.0 18.0 18. 5 11.8 13.0
June... . 22.0 14.5 17.8 145 10.5 13.0
July..ee..... 22,0 14.8 17. 8 15.0 1.6 18.8
August....... 2.0 4.6 17. 6 15,0 11,2 13.8
September. ... . ...oooiiiiiiiiiaaaane.s 20 13.0 18.0 15.0 11,2 13.8
OCLODBE. .. ... iiiaeaneicnaaeannnnan 20. 5 12,6 4.5 14.0 1.2 13.8
November......ocouominiminiaeiiaananns 2.5 12,8 14,5 14.0 11.8 14.5
December........ocoeeieiimacanaaraaennn. 20. 5 12,8 14.8 126 | ¢ 1.6 14.0

1 Ofl, Paint and Drug Reporter,
1 Obtalned from a dowmestioc producer.

(C) WITH REFERENCE TO OLEO OIL AND OTHER DOMESTIC EDIBLE HARD OILS AND
BUTTER

Comparison of price and consumption trends.

Table 138 shows for the years 1913 to 1931 comparisons of average
prices of coconut oil and domestic oleo oil and neutral lard, and of
the relative consumption of each in margarine msanufacture. The
prices for coconut oil are for the crude manila grade, f. 0. b. Pacific
coast mills plus freight to Chicago. For exact comparison with prices
of oleo oil, neutral lard, and edible tallow, which require no refining,
it would be necessary to add to the prices of crude coconut oil the
costs of refining and deodorizing, and, for making white margarine,
the cost of bleaching. Including a refining loss averaging 11 per cent,
these costs are considerable and vary to some extent with the market
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price of crude.? For the 6-year period, 1925-1930, it will be noted
that the difference between the price of crude and of refined coconut
oil in Chicago, shown in Table 139, ranged from 1.6 to 2.8 cents a
pound and averaged 2 cents a pound, In the war period, when prices
were on a higher level, the diffcrence was greater. Moreover, con-
sideration should be given to the fact that animal-oil margarine is
produced largely by packers who use their own materials in bulk.
For them the effective cost would be somewhat less than the prices
shown in the table. :

Tasue 138.--—~Comparison of prices and consumplion of coconut oil, oleo oil, and
neutral lard tn margarine

» b | Ratlo (o total consumption
Prico (cents per pound) ¢ of olls Iu margurine ¥
Caoconut
Yoy ¢ oll {plus
. frelght Oleo oft | Neutral | Coconut | 0 o | Neutral-
e mlg:i(‘{&l:n el o larel ol co 0 tard
const ta
Chiengo)

D T e Mt N

i Fer cent | Per cent | LPer cont

I‘Z.Gi 1,4 TR TR I O SRS B,

12.8 ! 10,0 1.4 0,3 40,7 15.0

12,8 12,2 [ 191 10 OO JURR R

15,68 140 14,0 Rt 41,7 ih 6

17. 6 217 23.6 7.0 48,7 14.0

18. 4 2.7 278 22.0 353 135

18,3 30, 6 315 2338 327 12,4

18. 8 244 283 20. 6 20, 4 9.0

L3 1.3 14. 8 £1. 8 211 0,2

0.0 10,7 12,6 33 2h 2 12, 4

0.0 12.8 13,3 $7.0 20,3 12,4

4, 4 16,1 15,0 41,0 208 1.8

10. 6 13. 8 I8 8 43,2 24,0 10. 4

10.2 12,0 10. 8 46, 4 22,4 8.8
0.0 13,4 143 40,2 22,4 LA

58 1Ll 13.8 6.3 18,1 7.4

7.8 1.9 18.0 [AURY] 18, 6 0.3

(iN] 10,5 12,1 02,7 16. 4 50

+ 52 S8, 8 RO 66, 12.0 3.3

« Bureau of Lubor Statlstics, Wholesalo Pricos (Chlcago).

» Computed from date given ty section on sonp making,

¢ Priees, calondar year; ratfos, fiseal year,

4 \rarfwd from 0.55 cent to 1,60 cents per pound during the perlod,
« Avorage for first U months,

Y Aceording to data obtalned by the commission and ‘publls)wd in 1020 I’rellmlnarg Statomont of Infor-
matton on Cortaln Vegotable Olls, pt. 1, p. 82, ot seq., total costs of neutralizing, bleaching, and deodorizing
covopul oll amounted to 0.81 cont Iwr pound of roflied ofl in 1923 and 0.68 cont In 1924,  On tho crude basis
these costs would he 0.72 cent and 0.62 cent per pound.  Refining cosls may be computed for the 6-year
poriod, 1025-1030, by asstning the satue refinfng cost as the average fur 1923 and 1924, 0.62 cent per pound,
nuld ud'(ling toft n roﬂum{; foss of 0.88 cont per pound, which s based on the average Yﬂw of crudo coconut
ofl of 8 conts per pound fn 1025-1030, less n by-product eredit of about one-half cent per pound for foots,
I'his gives o total refining cost of about 1 cent per pound, :

)
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TABLE 139,—Comparison of annual'mrhapc prices of crude and refined coconul ol

n Chicago
{In cents per pound]
Crude
coconut oll,
manila
Refined | grade in
coconut |tanks(plus) g
Calondar year oil, edible| 0.75 cent ence
(in ;m' round
barrels)! | for freight
rate from
Pacifie
const)!
10 o e i ieeiteceenacaaaanaccioacacnacestrarr e enarareseoaranaansnns 12,0 10,6 20
T2 et iteicactcceaeneremcacasenacaacanananartnaraannaaraaoenaan- 12. 4 10,2 2.8
J027 . it amecccticuieeticeeecudanseneatatcanaaen e aanaans 10, b 0.0 1,6
B2 . it ite i aciceiciiaemeaieneaasaeateenaratanortaaaan s 10.3 8.8 L6
1020 ittt iiaeiiieceacaeeacacacatcannseetetatetaanraaceaonas 97 7.8 1,8
130 e e mctitncancacanacaanceencaamneanneetnaasrannascananneannaaaane R Y 6.6 23
AVerage for 6 YeRarS. oo vmeniaee e iiaaciararaenaoneecnanaeananan 10.8 88 2.0
1931 (average for first 6 Months).....c.coeiiiiieencineiininraecncnnnn 7.5 5 2 2,3
! The National Provisioner, ! Bureau of Labor Statistics, Wholesale Prices,

Chart VIII affords a graphical comparison of fluctuations in prices
of coconut oil and oleo o1l, and in the proportions of each oil used for
making margarines, It indicates that from 1913 to 1916, inclusive,
coconut oil was higher in price than oleo oil even without taking into
consideration the costs of refining. There was thus no price incentive
to an increase in the use of coconut oil. - In the next three years
however, the price incentive to such an increase was stronf, as prices of
oleo oil rose out of all proportion to prices of coconut oil, coconut oil
underselling oleo oil by 4.1 cents per pound in 1917, 6.8 cents in 1918,
and 12.1 centsin 1919. As a result, the use of coconut oil in margarine
rose from less than one-half of 1 per cent of all oils used in the fiscal
year 1916 to 23 per cent in the fiscal dvea.r 1919. Three war years
with their scarcity of animal fats had been sufficient to establish

ractically a new industry, the manufacture of nut margarine on a
arge scale. The greater price decline of oleo oil in 1920 and 1921
finally brought it as.low as crude coconut oil and ﬁave a temporary
sotback to the expansion of production of vegetable-oil margarine,
From 1923 through 1930, except in 1926, the premium on oleo oil
usually was substantial, even after allowing for cost of refining. The
proportion of coconut oil, therefore, steadily advanced until in the
fiscal year 1931 it formed 67 per cent of all the oils used whereas
oleo and neutral lard combined formed only 12 per cent.

Prices and consumption trend of animal-oil and vegetable-oil mar-
garine, ;

Table 140 and Chart IX will throw further li%‘ht. on competition
of coconut oil, with oleo oil and neutral lard. For the years 1920
to 1931 a comparison of prices of nut margarine with those of two
grades of animal-oil margarine is shown; also the proportions of
animal-oil and nut margarines in the total output of margarine.
Enough buyers. ];‘refer the type of margarine containing oleo oil so
that it sells at a higher price than nut margarine. This higher price
is passed on to oleo oil, for the reason that its supply is much more
limited than that of coconut oil, But the price premium for animal-
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oil margarine varies, being lowest in years of depression, such as
1921, 1922, and 1931. In such years prices of coconut oil and oleo
oil are nearer together than usual, also, as will be seen in subse-
quent tables, prices of margarine and butter are nearest together and
margarine consumption is at a relatively low level.

CHAR'D VI

SPECIFIED VEGETABLE OILS, WHALE OIL, AND COPRA. COMPARISON OF PRICES AND

iy PERCENTAGE CONSUMPTION IN MARGARINE OF OLEO ANO COCONUY OILS.
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TanLe 140.—Comparison of annual average prices ! of vegelable-oil and animal-oil
! ! : ,
margarine, Chicago

et A et o e e @ e e et e 1 oim 12 v e e

Proportion. of pro-

Animal-oil
‘ duction com-
margarine posed of ?

. X Nut mar

Calendar year garine

Nut (veg-
First | Second | etable. | Animal-

' ' .| oil mar-
grade grade ogzuxi]'x,%r garine

Cenls per | Cents per| Cenls p?r .
pound pound pound | Per cent | Percent

020 e e 28.7 33.8 32.4 2:8 47.2
8 22,1 22,9 21,9 47.8 52,2
19, 4 19,7 18.7 40.8 &9.2
20.2 22.3 21,3 42.9 67,1
21.2 23.4.1 22. 4 44,2 55.8
212 26,8 22.8 48.9 15.1
216 24.4 21,2 50.8 49.2
18.2 2.8 211 56, 4 43.6
17.2 2.0 211 63,8 | 36, 2
17.6 25.0 20.8 64.8 35,2
17.0 2.5 19,1 69. 2 30.8
14.1 17.2 )£ A 2% SRR -

i The Natlonal Provistoner,

2 Caleulated trom dota In section on margarine, .

1 Quoted ns butterine, 1020-1024; highest grade nni:nul-ofl oleomargarine, 19256-1031,

¢ Quoted as natural-color butterine, 1920-1924; white animal-fat oleomargarine, 1925-1931,
$ Averago for first 6 months,



PRODUCTION AND TRANSPORTATION COSTS OF OERTAIN OILs 189

Conditions of supply of coconut oil.

The relatively low price of coconut oil and the relatively high price
of oleo oil and neutral lard in recent years were due to the rapidly
increasing supply of coconut oil and the relatively stationary supply
of the two animal products. As shown by statistics given in gart
II1,2 the estimated production of coconut oil in the principal pro-
ducing countries increased from 1,436,000,000 pounds in 1923 to
1,896,000,000 pounds in 1930. The increased supply of the United

OHART IX
SPECIFIED VEGETABLE OILS, WHALE OIL, AND COPRA: PRICES
OF TYPES OF MARGARINE AND PERCENTAGES OF
EACH PRODUCED. ;
cente
R
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States came, of course, largely from the Philippines, either in- the
form of oil or copra. The output of copra in the Philippines in-
creased from 261,000,000 pounds in 1910 to 1,059,000,000 pounds in
1929. The possibility of further expansion there is indicated by the
fact that in 1929 of the 101,527,000 coconut trees planted only 65,-
083,000 were yet b’earini:. There are also i,(I’Od prospects for further
expansion in the Dutch East Indies and in Malaya.* The conditions

of supply of oleo oil and neutral lard are discussed below.

3 See Table 57, p. 85. . o '
¢ Katherine 8nodgrass, Copra and Coconut Ofl (8tanford University, the Food Research Institute, Fats
and Ofils Studies, No. 2),
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The question of replacement.

It is an obvious fact that large quantities of coconut oil are used in
the manufacture of margarine and that if none were so used, and if
the total quantity of margarine produced should remain unchanged,
a much larger quantity of oleo o1l and neutral lard would be used in
margarine than at present. A mere measurement of this quantity,
however, does not afford an answer to the question to what extent
coconut oil has replaced the domestic animal oils. Consideration
must also be given to the factors which affect the production and
consumption not only of oleo oil and neutral lard but also of marga-
ri'rlle, and to the fact of a substantial export surplus of the two animal
oils. _

If a given quantity of vegetable-oil margarine, with coconut oil
base, should be replaced by the same quantity of animal-oil margarine
based on oleo oil and neutral lard, the amount of oleo oil and neutral
lard so used would not be equal to the amount of coconut oil dis-
placed. In making margarine the hard animal oils require a larger
admixture of soft vegetable oil than does coconut oil. Table 141
shows for each year, 1917-1930, the quantity of vegetable-oil marga-
rine manufactured and the estimated quantities of animal oils which
would have been used if the same amount of animal-oil margarine
had been made instead. In making the estimates it was assumed
that about 50 per cent of the weight of mixed animal and vegetable
oil margarine consists of animal oils' (other than milk and butter),
about 30 per cent of this being oleo oil, 15 per cent neutral lard, and
5 per cent oleo stearin and miscellaneous animal oils.®! The table
also shows for each year the quantity of exports of oleo oil.

TasLe 141, —Fstimaled quantity of antmal oil which would be required to produce
atiimal-oil margarine equal in quantity to production of vegetable-oil margarine

{In thousands of pounds)

Quantity of]
. oleo ofl ]
required Neutral | Other ani-
for pro- Jard ma) oils
Produc- ducing which which
tion of | animal-oil | would he would | Export of
Fiscal yoar vegetable- | margarine { used with | be used Total | oleo oil
ofl equal to this - | with this
margarine | total pro- | quantity | quantity
duction of | of oleo of oleo
vegetable- oil ol
ol
margarine
21, 801 3,314 1,067 10,001 |.......__.
88,974 26, 647 13, 624 4,316 44,486 [..........
142,699 | 42,738 21, 680 6, 920 71,348 [ceooeno..
195, 639 58, 504 29, 737 9, 488 97, 819 74, 629
101,291 30, 336 15, 306 4,913 , 645 106, 416
75,510 22,615 11,478 3,662 37, 155 117,174
96, 779 28, 985 14,710 4,604 48, 389 104, 956
101, 1730 30, 288 15,372 4,905 505" 92,
112,705 33,7565 17,131 5, 466 56,362 { 108, 145
121, 149 36, 284 18,414 5,876 60, 674 90,410
. 153,623 46,010 , 350 . 7,451 76, 811 92,720
106,314 58,700 20, 840 9, 521 98, 167 _ 64,851
1929 . e, 221,622 66,378 33, 688 10,760 { 110,816 63, 187
1030 e i 215,879 64, 656 32,813 10,470 | 107,038 81,003

¢ These percentuges were nscertalned from data of the animal olls used in production of mixed animal-
oll and vegetable-ofl margarine during 1014 and 1916, the only vears for which such data are avaflable,
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The production of vegetable-oil margarine first became 1 l'i)ort&nt.
in 1918, and since that year the estimated quantity of oleo oil which
would have been required to produce an equivalent quantity of
animal-oil ‘'margarine has varied from about 22,000,000 to about
66,000,000 pounds -annually with corresponding variations in the
estimated quantity of neutral lard which would have been required
from about 11,600,000 to nearly 34,000,000 pounds.

If no coconut oil had been available during the years covered by
this table, the total consumption of margarine, animal or vegetable,
might not have remained the same. The vegetable-oil margarines
have been cheaper than the animal-oil margarines, and some of the
purchasers of the cheaper product might have reduced their con-
sux;ﬁ)tion of margarine had only the more expensive product been
available, particularly since, without the competition of coconut
oil at a lower level of prices, animal-oil margarine, and its princigal
constituents, oleo oil and neutral lard, might have risen even higher
in price then they actually did. Moreover, there may be those who
prefer the characteristic texture and flavor of the vegetable-oil
product to such an extent that if they could not get it they would not
use the animal-oil product in its place. o

The next question to be discussed is how much the production of
oleo oil and neutral lard could have been increased as a means of
replacing coconut oil in margarine. Oleo oil is a by-product of beef.
Table 142 shows for a series of years the relation between the
production of oleo oil, the number of cattle slaughtered, and the
weight of beef produced.

TasLe 142.—Slaughler of cattle and produciion of beef and oleo oil

Numl:ler of} production| Production
of oleo

Calendar yoar ﬂau% (] | of beef oﬂ ]

In 1,000 | In 1,000

Thousands unds pounds
| ies| R
’ ] 4
10,822 | 5,779,000 {.ceunv....s .
l:'a;: 027 g.,ngli, {2(2): 4
+ q
15,760 | 7,279, 147, 868
4’ 6! 7081 139, o
13,885 | 6,713,000 132, 112
12,271 | 6,163,000 | 147,083
13,148 | 6, 708, 000 164, 780
13,883 | 6,873,000 158, 610
14,400 | 7,005,000.] 156,334
14,706 | 7,146, 000 141, 306
14,971 | 7,458, 000 161, 477
o) ponme)
12,241 | 6,065, 000 122,827
12,168 | 6,076,000 |..ccceu.cene

! Bureau of Agricultural Economics, Department of Agriculture.
3 Institute of Margarin Manufacturers Bulletin, November, 1930

It will be seen that the ratio of the weight of the oleo oil to that of
beef is fairly constant and that production of neither has changed
very materially since about 1917. Oleo oil alone represents some-
what less than 2 per cent of the weight of salable parts of slaughtered
cattle, and with oleo stearin it represents approximately 3 per cent

110849—8. Doc. 72, 72-1—14
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of that weight. The corresponding proportions in terms of value
are not very different. Any change in the price of oleo oil could
therefore not be expected to affect appreciably the production of
beef cattle.

Moreover, there is little possibility of a material increase in the
uantity of oleo oil derived from a given volume of beef production,
t would not pay farmers to add more weight of fat to cattle merely

for the sake of additional oleo oil thereby obtainable. The large
packers as & rule make the maximum recovery of oleo oil from the
animals slaughtered. The same can not be said with respect io
local slaughterhouses, but the fact that these are not Federally
inspected and that only Federally inspected products may be used
by margarine manufacturers who have an interstate trade limits the
incentive of these slaughterhouses to increase the recovery of oleo
oil. Under these circumstances there is little reason to suppose that,
if there had been no iml)ortation of coconut oil for use in margarine,
the production of oleo oil in' the United States would have been materi-
ally greater than it has actually been.

ﬁut the question whether the production of vegetable-oil margarine
based on coconut oil represents replacement of 3011wstic oils may be
considered in connection with the statistics of exportation of oleo
oil. It is evident that exports of oleo oil were in excess of the quantity
necessary to produce animal-oil margarine equal in quantity to the
production of vegetable-oil margarine, except in the years 1929 and
1930 when the exports were somewhat less than required for that
purpose. It must be a matter of speculation whether a reduction of
exports of oleo oil in order to increase its use in the domestic pro-
duction of margarine would be advantageous to farmers-and others
concerned with oleo oil.

The situation with respect to the exports of neutral lard is very
similar to that with respect to oleo oil. On the average, during
recent years the exports of neutral lard have been roughly equal to
the quantity of neutral lard which would have been required if the
vegetable-o1l margarine produced bad been replaced by an equiva-
lent quantity of animal-oil margarine. The exports have ranged
from about 13,000,000 to about 25,000,000 pounds; they fell off
considerably in 1929 and 1930, the figure for the latter year being
13,531,000 pounds. :

Competition of margarine and butter.

Through its use in vegetable-oil margarine, coconut oil competes
not only with oleo oil and neutral lard but also with butter, although
on a lower price level. ® The domestic production of butter is about
2,000,000,000 pounds annually. The quantity of coconut oil used in
margarine is somewhat less than 200,000,000 pounds, -(See Part IV,
Table 125, p. 152.) Points bearing on the question of how far this use
is in replacement of animal oils Thave already been discussed. To
the extent that coconut oil, in the form of vegetable-oil margarine,
replaces oleo oil and neutral lard in the form of animal-oil margarine,
it of course does not also replace butter, In other words, in so far
as the use of coconut oil merely involves a change in the character
and not in the quantity of margarine, it clearly does not affect the
production and consumption of %)ut,ter. The question of the degree

¢ Katherine Snodgrass, Margatine as a Butter Substitute (Fats and Oils Btudies, No. 4), p. 253,
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to which the development of vegetable-oil margarine caused an
increase in the total domestic output of margarine turns upon the
importance of a lower price and upon the extent of the preference by
some consumers for the taste and texture characteristic of nut marga-
rine. The further question of how far any increase in the total
roduction of margarine was at the expense of butter, fat meats,
ard, and other fatty foods, or of nonfatty foods, can not be answered,
as it involves matters on which only speculation is possiple. The
effect on production and consumption of butter hinges largely upon
the extent to which the lower price of margarine, due to the use of
coconut oil, caused the substitution of margarine for butter. The
use of coconut oil not only provided a less expensive type of good-
grade margarine—nut margarine—but in all probability had a
moderating influence on the price of the competitive animal-oil
margarine.

A large proportion of the people of the United States use butter
exclusively, regardless of how much higher in price it is than marga-
rine; another large proportion use margarine for cooking but not
for table use. A smaller proportion always use margarine to the
exclusion of butter, largely: because of price. There is, however,
still another and intermediate group which shifts from one to the
other according to the extent of the price difference, or accordin
to fluctuations in income. That some shifting of this sort has occurre
in the past, with changing conditions of business and price, seems
indicated by the data in Tables 143 and 144 covering (1) prices of
butter, (2) prices of animal-oil margarine, (3) differences between
the two, (4) the ratio of the price of margarine to the price of butter,
(6) per capita consumption of butter in the United States, (6) per
capita consumption of margarine in the United States, and (7) the
ratio of margarine consumption to butter consumption. Chart X
compares graphically fluctuations in differences in price of margarine
and butter with fluctuations in the ratio of the consumption of mar-
garine to the consumption of butter,

TanLk 143.—Comparison of prices of butter and of margarine |

Prices of ~ Ratio of

: prioe of
Culendar year M Spread mt:rg:‘dno

, arga- prioe

Butter | rine of butter

Cents per | Cents per | Cents per

) pound pound pound | Per cenl
1914 27.3 17.9 9.4} 66.6
40.3 2.6 1.8 8.3
48 9 7.6 21,3 53.6
57.2 3.6 23.6 88.7
56.8 32.8 4.3 57.3
40.0 21.6 18,4 54.0
. 3 18.8 18,9 49,9
44. 4 2.4 3,01 48 2
- 39,9 2.4 1.8 56,1
42.6 25 20.1 52.8
41. 4 N3 2.1 5L 4
44,3 .1 3.2 47.6
4.9 2.0 3.9 4.8
4.7 2.5 .3 46.9
35.3 .8 13.8 61.8

{ Bureau of Labor Btatistics: Butter, extra at Chicago; margarine, standard uncolored, Chicago.
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TABLE 144, —Per capila consumption of buller and margarine

Consumption of—

Year!
Marga-

Butter rine

Ratio of
consum

{ion o
margarine

to con-
sumption
of butter

Pounds | Pounds
per caplital per capila
16. 6 1.4

Per cent

B i ettt iiiaaeianaaa- 86
14.7 2.2 15.0
14. 4 3.1 215
1.6 3.3 22,6
4.6 3.6 %0
156. 8 2.6 16,5
16. 2 1.7 10.6
16.9 | 1.3
17.3 2.1 12,2
1.0 1.9 11.2
17.8 2.1 1L &
17.8 2.2 2.4
17. 4 25 14,4
17.3 2.8 16,2
17.6 25 14.2
1 Calendar years for butter and fiscsl years for margarine, -
CHART X
SPECIFIED VEGETABLE OILS, WHALE OIL,AND COPRA: DIFFERENCES IN
PRICES OF MARGARINE AND BUTTER AND RATI|O OF
MARGARINE TO BUTTER PRODUCTION.
(2 11 CENTS
cent ”r
Bane Rako of total margarine production to tolel butter produstion, Founo
Cunvis Excaos of buiter price over margarine price.
4 28
r/-v q
20 A 20
5 18
10 10
- 5
) ™
' 4
L 19) @I 42D M4 M3 Wi 8T Pis w1 AN @

Although the preceding tables and chart show data for margarine
production for fiscal years and the other data for calendar years, they
suffice to indicate the character of the competition between margarine
and butter. From them the following conclusions seem warranted.
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1. Taking the period from 1914 to 1930 as a whole, the per capita
consumption of both butter and margarine increased. Itissignificant,
however, that the period of smallest consumption of butter and of
largest consumption of margarine was in 1918, 1919, and 1920.
Since that period the trend in butter consumption has been upward;
the trend of margarine consumption has varied, being radically
downward from 1920 through 1922, upward from then until 1929, and
in 1930 downward again. .

2, In periods of industrial expansion the tendency is for the per
capita consumption of butter to decline and of margarine to increase.
In such periods butter prices rise to such a height as to cause a
tendency to substitute margarine for batter, garticularly since marga-
rine prices do not rise to the same extent as butter prices. ,

3. In periods of depression, the tendency is for the per capita con-
sumption of butter to rise and that of margarine to decline. Butter
prices are then low both absolutely and relatively to the more stable
margarine pricos,

The tendency of some consumers to shift from butter to margarine
as the price difference between the two widens and to shift from
margarine to butter as this difference narrows is indicated by Table
145 and Chart XI which show a comparison of prices and production
of the two commodities in each month in the years 1927, 1928, and
1929, In each year the largest production and the lowest price of
butter came in May, June, and July. Both production and prices of
margarine were at their lowest lovel for the year at approximately the
same time. The smallest production and the highest price of butter
came in November and December, when (except in 1929 when con-
ditions were abnormal) both production and prices of margarine were
at their height, It will be noted, however, that prices for margarine
are much more stable from month to month than those for butter.
In particular, they fall less in May, June, and July and rise less in
November and December. This accounts for the decrease in con-
sumption of margarine in the former months and its increase in the
latter. By reason of its being a factory ‘industry with a flexible
supply of oleaginous materials, production of margarine responds
more quickly to changes in demand than does the production of butter,
farmers being unable in any particular season to expand or diminish
materially the supply of milE. It should, of course, be noted that
storage of butter tends to flatten out the curve of monthly consump-
tion as well as of monthly prices.
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TaBLE 145, —Prices and production of margarine and of creamery buller by months

Prices of-~ Production Rutio of
e produe- | Ratio of
tion of | price of
Year and suonth l;‘l\(';l- ;’rll::rg{: ;’l’:“;ga;
Butter ! ‘\r'llx‘: R B (;':;:Il,:le|°\ Murgarine ¢ prmeluc’- price of
¢ utte tlon of | butter
butter
14027 Cta. perlb|Cla. perid.|Cts. perlb.|  Pounds Pounds Per cent | Per ¢cent
JBNUALY. .. ....... ... 48,7 2.5 27.2 17, 700, 000 22, 300, 000 3.7 44.1
February. ... ........ .. 50,7 21,5 2,2 95, 600, 000 21, 900, 000 2.9 42,4
Mareh. ... _......... el A2 215 2.7 111, 400, 000 24, 900, 000 22.4 43.7
Aprib...........o...... 49. 4 20,8 2.0 126, 400, %) 23, 200, 000 18. 4 43, 4
May ... ool 41,7 2.6 A, 2 168, S00, 000 | __ 20, 600, 000 12,1 1.6
June....... ... ... . 40.3 200 18. 8 188, 700, 000 18, 600, 000 10. 6 53,3
July.... ..o 39,9 2006 14. 4 170, 100, 000 16, 900, 000 9.9 Y
August.......... . .. 41,2 2.5 1.7 144, %), 000 20, 400, 000 13,9 449, 8
September... ... ... 419 239 200 113, 500, 000 22, 800, 000 21,1 53, 2
Qctober... . ... ... .. 4. 4 2.5 210 102, 300, (00 25, 800, 000 | 25,2 52. 8
November. .. . .. . 48, 8 2.5 4.8 86, 000, (00 26, 300, 000 30,6 48, 7
December. . . . 7 28,5 27.2 8K, 200, (00 27, 100, 000 30,7 40. 4
1928 . -
Janvary. ... .. ... . 48 4 23,6 2LY 110, 000, OO 26, (XX), 00 2.9 18. 0
February......... . 45. 5 3.5 22,0 | 0y, 300,000 | 27, 600, 000 27,8 3.8
arch... ... ... . 48. 8 23. 6 25,1 111, 700, 000 28, 600, (00 28.7 18, 4
Aprelh. ..o o 44. 1 2105 22.6 118, ROV, /0 24, 600, 00 21. 1 8.8
ay 43. 4 215 20,0 156, 200, 000 23, 200, 000 14.8 9.5
June . ... 43,1 21.h 21.6 181, 000, (N0 21, 100, 600 11.7 19,9
aly........... L. 13. 6 21,5 221 167, 400, 000 21, 000, 000 12.6 49.3
August ... L 45. 8 2.5 24,3 145, 400, 00 22, 400, 00 15,4 40. 9
September.. ... . 47.1 220 26, 1 119, 400, 000 27, 600, 000 23. 1 40,7
October....._.. ... ... 40. 5 2.5 23.0 106, SO0, 000 29, 800, 000 5.2 00, 6
November............. 4% 8 2.6 25,8 &7, 700, 000 24, 600, 000 C88.7 8.2
December. ....... ... 9.0 2.6 26,5 92, 400, 000 O, 000, 000 30.3 4%, ()
1929
January. ... . .. .. 4. 6 28,5 28,1 1083, SO0, (K} 28, 500, 000 27,6 0. 4
February._.... . .. . 19. 1 293, 6 2.6 ), 900, 000 28, 100, 000 2.1 47.9
March, . ........... . 48.0 2061 2Lh 114, 400, 000 2K, 700, 000 25.0 9.0
Aprilo..... ..o 44. 4 28.5 20.9 133, 600, 00 27, 400, 000 20. 5 52,4
May..... .. ... 42.0 23, 5 IN. 5 174, 300, 000 27, 300, 0K 15, 7 60,0
Jume;.... ... .. ..., 2.4 230 18, ¢ 192, 800, 000 23, 300, (000 12,1 hd, 4
July..oo .2 2.0 17.7 185, 300, (X0) 24,100, 000 | . 13.0 57.0
August. ... ... 12.4 23, 6 8. ¢ 152, 100, 0 27, 100, 000 1.8 55, 4
September.. .. ... .. 4.8 23,0 20,3 123, 500, 000 29, 200, 000 23,6 52. 6
QOctober.. ... . ... _. 44,2 240 N0, 7 118, 100, 000 34, 8400, 000 20, 5 63.2
November... ... . .. 41. 4 23,6 17.9 07, 100, 000 a1, 600, 000 42.5 5.8
Decetnber. ... ... .. W7 2.6 16,2 101, SO0, ((X) 31, 300, 000 30.7 5.2

! Bureat of Labor 8tatlstics, Wholesale Prices, extra, (*hicago.
! Ibid., standard, uncolored, ( hicago. .
! Departiment of Agriculture, Yearbook. . -
¢ Mimeongraphed reports, Bureau of Agricultural Economics, Departmment of Agriculiure,

|

(D) WITH REFERENCE TO COTTONSEED OIL IN MANUFACTURE OF MARGARINE

Coconut oil, to a limited degree, competes with soft vegetable oils
in the margarine industry. This competition is indirect and results
from the fact that more of these oils is used in connection with hard
animal oils than in connection with coconut oil, largely because of
the lower melting point of the latter. Being the most important
domestic soft, oil and the principal one to meet the competition from
coconut oil, cottonseed oil is taken as representative, Later the com-
petition between the various soft oils will be separately considered,

Comparison of price and consumption trends.

Table 146 shows fluctuations from 1913 to 1931, inclusive, in annual
average prices of coconut and cottonseed oils, and in the consumption
of the two oils in margarine manufacture, The data on prices may
not be used in determining exact price difference between the two
oils, but only as indicating trends in the price relationships. - Prices
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on coconut oil are f. 0. b. Pacific coast mill, and prices on cottonseed
oil for the product delivered at New York. Pacific coast prices of
coconut oil are usually from one-fourth to one-half cent per pound
lower than New York prices. ~ '

The table indicates another, though scarcely very strong, incentive
for the increased use of coconut oil in margarine. Before 1918 crude,
coconut oil regularly sold for a much higher price than prime summer
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yellow cottonseed oil; in 1918 and in most of the following years it
sold for less, - This change in relative price position occurred just a
year later than the similar change in' price positions of coconut and
oleo oils shown in Table 138, page 186. Moreover,in the two years
preceding 1918, the amount by which the price of coconut oil exceeded
that of cottonseed oil had declined. o SR e
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Table 147 gives a more exact comparison of prices of coconut and
cottonseed oils for use in margarine. 1t shows prices of refined
edible grades of these oils in Chicago in the years 1924 to 1931,
inclusive. A study of these prices and those given in Table 146
leads to the conclusion that the cost of proparing erude coconut oil
for use in margarine is somewhat higher than that of preparing prime
summer yollow cottonseed oil. Nevertheless, the edible grade of
coconut oil averages lower in price than the corresponding grade of
cottonseed oil in all years except 1925, when the prices of the two
averaged the same; the difference in most years, however, was less
than 1 cent per pound.

TaBLE 148.—Comparison of prices and consumption of coconut oil and collonseed
oil tn margarine

Per cent of ofl Per cent of o]
Price (cents per consumption in Price (cents per consumption in
pouiut) ? mirgarine 3 sup- pound) ? margarine ¥ sup-
plied by— plied by—
, Cotton- . Cotlon-
Yeour! Yenrt
. seod oll, v seed oil,
Goeamt | i | Gosams | *wrimo
(in 'l:inm), summer | Cocontit | Cotton- (tn '(:inkq), stummer | Coconut |Cotton-
bucine: | ellow | ofl - fseed ol budine. | vellow | ot seod o
cons " const i/
New . New
York York
1013. .. ... 12.0 (01 3 P B, 1923 ..., 8.2 11,3 37.0 10.6
1014 .. . 12,2 6.6 0.3 20,0 (] A4, . 8.6 10.8 41.0 10,2
1015. . 12,8 0.8 1026. . 0.8 10.8 43,2 11.4
1916. . . 15,1 10. 6 .3 $0.1 4 1026 . 0.4 11,8 46,4 12,1
M7....... 17.1 15. 4 7.0 25,0 || 1627....... 5.2 9.7 49,2 10.7
1018 ... ... 18. 1 20. 1 22,6 1.4 b 1028 .. ... 8.0 0.0 06.3 9.9
1019, 17. 4 241 25,3 12,7 || 1920, ... 7.1 07 9.9 0.8
020....... 17.4 15,4 28,5 13,0 {] 1930....... 59 8.1 62.7 10.2
w20, ... 10,1 7.9 43. 8 7910 1931.... .. 4.6 $7.2 66.8 0.4
1022....... 8.4 10. 1 35.3 9.6

! Prices, calendar years; consumptlon, fisenl years,
! Bureau of Lahor Statistics, Wholesale Prices,
1 Caleulated from data glven in section on margarine, -
¢ Average for first 6 months.

T'ArLE 147.—~Comparison of prices of while, refined, and deodorized cottonseed otl
and refined coconut oil, Chicago !

[Tn cents per pound]

Calendar year (y"("g{l"m m‘;’i“ Calendar year Co%?"“t ge(()atlwori‘l.
19248 ... 1.6 16.4 || 1928 . e 10.3 10.6
1925 e, 12.6 12,8 [ 1920 o eaeeaaen 9.7 10.6
1926 - oo 12,9 136§ 1930, - oo aaaas 8.9 9.7
| 1 1 10. 8 1L2 19313 - 7.6 9.2

1The National Provisioner. ? Averages for last 8 months. 3 Averages for iirst 6 months,

Question of replacement.

Table 148 shows the estimated additional amount of cottonseed oil
which would be used in the production of margarine if there were no
use of coconut oil, and if an equivalent quantity of animal-oil marga-
rine were substituted for vegetable-oil margarine. These estimates
are based on the assumption that the only vegetable oil used in the
animal-oil margarines would be cottonseed oil, and on the further
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assumption that the same proportion of vegetable oils would be used
as was actually used in the years 1914 and 1916, which are the only
years for which reliable figures are available. The net domestic ex-
ports of cottonseed oil are also shown in the table.

The question to what extent, if there had been no importation of
coconut oil, the production of cottonseed oil might have increased is
discussed elsewhere, It is evident from Table 148 that the estimated
quantity of cottonseed oil required for the replacement of vegetable-
oil margarine by animal-oil margarine could, except in the last three
years, have been supplied by reducing exports.

TaBLe 148,~Estimated quantily of cotlonseed oil required to make animal-oil
margarine equal in quantity to production of vegelable-oil margarine—Net exports
of cottonseed o1l :

Amount ofcot-| Amount of cot- |
tor'nsv.\gdt oll re- wr‘\m ofl re-
quirea f{or pro- - Ul or pro-
”}f‘ng aulr?ml- Net exports g‘}fl“g ani '?’t'g' Net exports
\ ofl margarine oll margarin
Calendar year 1,0 ual in quan- | ©f ootgﬁnseed Calendar year | o0ual in quan.- | °f cot(t;ﬁnseed ‘
tity to the total tity to the total
production of production of
vegatable-ol) vegetable-ofl
margarine margarine
‘Pounds .. . Pounds - . Pounds .
e naee| Gl
185, 327, 000 33,315,000 | 34, 222, 000
175, 296, 000 246, 000 67, 982, 000
251, 881, 000 53, 936, 000 51, 702, 000
5, 283, 60, 948, 000 26, 078, 000
48, 883, 000 50,366,000 | 28,297, 000

1 Fiscal year,

(B) WITH REFERENCE TO COTTONBEED OIL, ROSIN, INEDIBLE TALLOW, AND GREASES
. IN MAKING LAUNDRY 80APS

Competition among oils for use in soap making is rarely a ‘“head-
on” competition between two oils but & competition between
formulas—that is, between different combinations or blends of oils.
The limited interchangeability, for example, between coconut and
cottonseed oils as ingredients of laundry soaps is thus in part inci-
dental to the larger competition between yellow and white laundry
soaps. Yellow laundry soaps may be made of rosin and inedible
animal oils, lfmlm, or whale o1l or of rosin and cottonseed or other soft
vegetable oil, the latter combination giving a softer, stickier product.
White laundry soaps may be made of coconut oil and inedible animal
oilg or, without markedly different results, of coconut oil and cotton-
seed or other soft vegetable oil. In the substitution of white for

ellow laundry soaps coconut oil substitutes for rosin as the quick
athering ingredient. But the change in formula involved also carries
with it some substitution of coconut oil for inedible animal oils or
for cottonseed oil. This is apparent from the fact that rosin usually
constitutes 15 to 20 per cent of the oil and rosin content of yellow
soaps, whereas coconut oil is usually from 40 to 60 per cent of the
oil content of white laundry soaps. The substitution, however, is not
80 great as these figures indicate, for sodium silicate is a much more
important ingredient of white than of yellow laundry soaps. .

But interchangeability between coconut oil and cottonseed oil is
not confined to that incidental to the competition between yellow
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and white laundry soaps. To a limited extent it is also incidental to
the possibility of substituting tallow and cottonseed oil for each other
in making laundry soaps. In yvellow laundry soaps where this sub-
stitution makes a substantial difference in the soap, coconut oil is not
involved, as it does not mix well with rosin and therefore 1s used onl

~in minor proportions, In white laundry soaps, however, it isinvolved,
as the substitution of cottonseed oil for tallow reduces somewhat the
proportion of coconut oil required to make a quick-lathering soap of
good texture. The principal technical factor in both instances, how-
ever, is not the interchangeability of coconut and cottonseed oils,
which is narrowly restricted, but of cotton seed oil and tallow and
other inedible animal oils, The most significant factor aflecting the
use of both cottonseed oil and inedible animal oils and fats in soap
making is, therefore, not the price relationship of each to coconut
oil, but their price relationship to each other.

Comparison of price and consumption trends. -

The changes in price relationships of the principal materials used
in making laundry soaps and the trends in consumption of the
materials which synchronize with them will be indicated in the
discussion which follows, ,

Table 149 shows fluctuations in annual average prices, 1913 to 1931,
of coconut oil, cottonseed oil, inedible tallow, and rosin. Because of
differences in costs of preparing for soap making, as well as differences
in the markets represented, these prices should not be taken as the
hasis for even an approximate determination of price differences in
any given year. They may, however, be taken as roughly indicative
of the direction of the changes in different oils. .

Table 149 shows also the proportions of the total quantity of oils
used in soap making consisting of (1) coconut and-palm-kernel oils
combined, (2) cottonseed oil, (3) combined inedible animal oils—
tallow and greases—and competitive oils, principally palm, whale, and
fish oils, and (4) the quantity of rosin used in soap making. When
in the latter part of the period, 1913-1931, tallow supplied a some-
what reduced proportion of consumption, the oils competitive with
it supplied a correspondingly increased proportion.

The decreasing use of rosin in soap making shown by the last column

of Table 149 may be taken as directly indicative of the extent of the
decrease in the production of yellow laundry soaps and the increase in
that of white laundry soaps, including soap flakes, beads, granules
and powdered soaps. In these white soaps inedible animal oils (and
competitive materials) almost entirely susperseded cottonseed oil,
formerly used to a considerable extent in their manufacture.
Moreover, in the yellow laundry soaps which continued to be made
the same thing happened, with the result that cottonseed oil became
a minor factor in the soap kettle at the same time that coconut oil
and inedible animal oils increased in importance.
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TaBLE 149.—Comparison of prices and consumplion in soap making of coconut oil,
cotlonseed oil, rosin, and tnedible tallow

Percentage of consumption of
Price (cents per pound) ! oils in soap making sup-
‘ 1 led by?
( )Otl‘“llll.- Co!ﬁ
. . seed o ) sumption
Yenr (,()Cfmut prime | rall ow, Coconut Inedible of rosin
ofl, crude | oiimer | fnedible, | Rosin K|+ gng tallow |0’ soap §
(in -ellow ackers’ grade, alm- Cotton- | and com- b
tanks), | ¥ in pprlme Savan- | PO | seed ofl | petitive
Pacifie | 4onke), | Chicago | MO0 olls -mate-
coast Now R rials ¢
York

12.0 7.3 7.1 1.7
l§§ gg (i 3 LA
12, X 6. 1.3
15. 1 10.6 0.9 2.0
I T
18, 3 17. 3.5
17 4 24.1 15. 4 58
17.4 15, 4 13.1 54
sl oEl oo
8.2 1.3 8.2 1.7
gg Ig. 8 3{; 1.8
X 10. 8 A 3.5
9.4 11.8 8.7 4.5
8.2 9.7 8.1 3.2
8.0 0.9 8.8 2.8
7.1 9.7 8.5 2.7
5.9 .1 6.8 Lo
4.5 7.2 43 |,

! Bureau of Labor Statistics, Wholesale Prices,

I Computed from data given in section on soap making. . :
3 Thomas Gamble, Yearbook, 1913-1918 (naval stores); Naval Stores Review, 1921-1930.
4 Includes greases, red oll, palm oil, whale, and fish olls.

$ Bureau of the densus, 1914, and 1919; Bureau of Chemistry and Soils, 1924-1929,

8 Average for first six months.

Prices and consumption of coconut oil, cottonseed oil, and tallour—
Table 149 shows that the change in the relative price positions of
coconut and cottonseed oils was concurrent with a change in the
relative importance of the two oils.” But the change in price positions
can not be assumed to be the prineipal cause of the increased use of
coconut oil and the decreased use of cottonseed oil. In both 1920
and 1921, indeed, cottonseed oil was lower in price than coconut oil
and yet the use of coconut oil diminished only sfightly,- and the use of
cottonseed oil continued to decline although at a slower rate.. This
may have been due, in part, to changes in the type of soap produced,
but possibly more important was the fact that inedible talilo'w, which
in the war period declined in relative price position, remained lower
in price than cottonseed oil, with the result that it continued to be
used in both yellow and white laundry soaps instead of cottonseed oil.
As has already been indicated, the price of tallow in relation to cotton-
seed and coconut oils is & much more significant price comparison
than that of the two vegetable oils in relation to each other.

Before 1918 tallow and cottonseed oil were about at a parity in
price, whereas since 1918 tallow has averaged consistently lower in

7 Not all the decrease in the use of cottonseed oll between 1916 and 1919 was due to the relatively low price
positlons of coconut oil nor to changes in the type of soaps produced. Part of it may be attributed {o the
competition of soyhean oil, which in the tor part of 1917, 1018, and 1919, was in an advantageous price
ggsl fon as compared with cottonseed oll. This situation is set forth in the discussion of competition

tween soft vegetable oils, o
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price, usually by a considerable margin, This is indicated by Table
149; also by Chart X11I, which traces graphically the course of prices
of coconut oil, tallow, and cottonseed oil and the changes in the
relative importance of each in soap making. With the consumption of
tallow, as charted, are included competitive materials, such as grease,
and palm, whale, and fish oils.

Table 150 affords another comparison of prices of coconut oil,
cottonseed oil, and inedible tallow, with which are also. shown prices
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of brown grease. All these prices are for the Chicago market. The
prices for coconut oil are based on those shown in T'able 149 at Pacific
coast mill plus freight to Chicago. FKigures are given for two grades of
inedible tallow—for the prime packers’ grade, already shown in
Table 149, and, from 1920 to 1931, for the No: 1 packers’ grade, which
is the highest grade ordinarily used in yellow laundry soap. The
prices shown for cottonseed oil are for the soap grade, ordinarily used
in yellow laundry soaps and probably inferior to that which would be
used in white laundry soaps. v .
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The comparison between packers’ prime inedible tallow and cotton-
seed oil indicates the same course of price relationships as shown in
Table 149, except that for 1920 and 1921 it indicates an approximate
price parity for the two oils. In most months of 1920 to 1924, prices
of this grade of cottonseed oil must have been nominal, actual trans-
actions being infrequent. With prices moving rapidly downward,
this factor probably served to give an annual average price (computed
by dividing the sum of the monthly averages by 12) for this grade of
cottonseed oil above the average at which sales were made. However,
Table 149, which represents more nearly actual transactions, shows
that in those years the regular bleachable prime summer yellow grade,
which after bleaching would be used in white laundry soaps, brought
a higher price than prime packers’ tallow. KEven the soap grade of
cottonseed oil (Table 150) brought a higher price than the No. 2
grade tallow with which it would be competitive and a much higher
price than brown grease with which it would also be competitive.

It will be noted that prices of coconut oil and the soap grade of
cottonseed oil do not have a constant relationship. This denotes small
competition between them. The soap grade of cottonseed oil is an
off grade used mainly in yellow laundry soaps in which coconut oil
does not enter as a significant factor, whatever competition this
cottonseed oil encounters being with the lower grade tallows and
oreases,

Tanve 150.---Comparison of prices of inedible lallow, brown grease, cotlonseed and
coconul oils, Chicago

[Tn cents per pound]

Inedible tallow Prime
sunl\lmer
: Brown | YUOW | coconut
Calendar year cotton-
No.1 | Prime [ €resse! | qedon, | ©i1?
packers 1| packers? soap
grade !
6.8 12,8
6.2 12.8
8.2 12,8
9.8 15,6
13.6 17.8
A 19,2 18,9
. 21,4 18,6
L. (N 11.9 13.1 9,6 13.3 18,8
5.0 6.4 3.3 6.3 1.3
8.2 7.1 5.1 9.8 9.6
7.0 8.2 6.5 10,2 9.0
7.6 8.8 8.2 0.8 0.4
9.1 9.7 8.1 9.3 10.-6
8.1 87 7.0 10,8 10.2
7.4 8.1 6.0 81 0.0
8.2 88 7.0 8,4 8.8
7.9 8.8 7.1 8.1 7.8
5.7 6.8 4.6 6.0 6.6
3.8 4.3 -3.0 6.4 5.2

! The National Provisioner,

! Bureau of Labor Statistics, Wholesale Prices.

¥ 1bid, 1913-1922: Oil, Paint and Drug Reporter, 1923-1931.
¢ Average for first 6 months, :

Prices of rosin.—By reference to Table 149, it will be seen that the
‘tendency of rosin to rise in price as.compamd with coconut oil was a
minor contributing cause of the shift from yellow to white laundry
soap. Throughout the period 1913-1931 rosin was lower in price
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than cdconut oil or any other oil used in soap making. From 1914 to
1919, however, coconut oil increased in price about one-hall while
rosin more than trebled, with the result that the relative difference
decreased. From 1921 to 1924, inclusive, the relative price differ-
ences were greater but not so great as before the war. After 1924,
however, the differences hecame less, in most years less than in
1919. More than that, the spread between them in cents per pound
hecane less than ever before,

Influence of glycerin yields and prices.—Still another price factor
must be considered in explaining the increased use of coconut oil,
Gilycerin is a valuable by-product of soap manufacture, and the
quantity of glycerin recoverable from a particular oil is a factor in
choosing among oils which may be used for the same purpose. This
factor always favors coconut oil as compared with other soap-making
oils, as it yields 18 per cent of crude glycerin, which compares with
13}4 per cent from tallow, 13 per cent from cottonseed oil, 12 per
cent from palm oil, and none from rosin. The advantage of coconut
oil in this respect was of most importance in the war period, as is
shown by annual average prices of glycerin in Table 151. The high
glycerin yicld must have been a contributing cause of the increased
uee of coconut oil in that period.

Tasue 161, —Annual average price of glycerin (C. P. grade) !
[In conts per pound)
Calendar year i Caleudar year Prico

Price
,,,,, e I R Che e memeiene e e a2 e | e s
19.7 17. 2
21,6 17.2
29,60 19,1
50,8 26, 2
61,1 26, 4
00.6 16,3
22,0 14.8
24.3 14.0
}7.3 12. 4

8.

! War Industries Board reports 1913-1918; Oil, Paint and Drug Reporter, 1910-1923; Summary of Tariff
Inforination (1921), 1024-1828; Chemical Markets, 1920-1031 (New York),
! Average for first 6 months,

Conditions of supply and demand.

In analyzing &t this point the conditions of supply and demand
underlying these changes in price relationship and in the materials
used in soap making, attention is confined principally to cottonseed
oil and rosin. The characteristics of coconut oil for soap making have
been fully discussed as have also its rapid expansion in production
since 1913 and its possible further expansion. Little need be said here
about the conditions of supply of inedible animal oils. Shortage of
fats during the World War period caused an increased production of
these animal oils and led eventually to their fall in price and to a
Jarger use in soaps; after 1923, their production increased more
slowly than did the total consumption of oils in soaps but no increase
in price resulted, largely because of the availability of substitute
materials, which increasingly supplemented tallow and greases in
soap making. The next section analyzes the competition between the
inedible animal oils and the substitute materials—palm oil and
hydrogenated whale and fish oils; for the purposes of the present
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investigation, this is a more significant competition than the limited
competition between inedible animal oils and coconut oil and between
them and cottonseed oil, both being domestic products. .

Cottonseed oil.——The supply of cottonseed oil does not respond
readily to increases in price, f¥)r it is one of four joint products made
from cottonseed, which itself is a_by-i)roduct of the cotton crop. In
any year the production of cottonseed oil is limited by the size of the
cotton crop. The price received for the oil, of course, influences
directly the price of cottonsesd and the amount of income received
from cotton products, but it can have little effect on the size of subse-
quent cotton crops. Should the farmers plant more cotton by reason
of a favorable price for cottonseed, they would run the risk of lowering
the price of the main product, with a resultant net loss in income.
This point is clear from the statistics of the relative value of cotton-
seed oil as compared with cotton as a farin product. In the five years
1926--1930 the seed sold to crushers represented only about 15 per
cent® of the farm value of cotton and cottonseed combined. More-
over, of the value of cottonseed crushed during this period, only
about one-third may be attributed to the oil, the remaining two-
thirds representing the combined value of the cake, hulls, and
linters. To the farmer, therefore, cottonseed oil represents only
about 5 per cent of the value of his cotton products. ;

Not aﬁ of the cottonseed produced is used for oil, but during recent
years the great bulk of the output not required for planting has been
subjected to crushing, and any increase in the price of cottonseed
oil could have added only moderately to the proportion of seed
crushed. Table 152 shows therelation between the estimated total pro-
duction of cottonseed (these figures are less precise than those of the
quantity crushed), the amount and percentage crushed, and the prices
of cottonseed and cottonseed oil. The increase in the proportion of
seed crushed during 1913 and 1914 as compared with the period
1009-1912 was a continuation of a trend which had prevailed since
the initiation of the cottonseed crushing industry. The exceptionally
large proportion crushed during the war years 1916-1919, when the
total output of seed was relatively small, may no doubt be attributed
in part to the very high prices. On the other hand, the exceptionally
low price of cottonseed oil in 1921 presumably was a factor in the
reduction in the proportion of seed used for oil during that year.
During recent years, however, there has been no very close relation
between the proportion of seed crushed and prices. The proportion
has been genemﬁy from 75 to 80 per cent of the production, The
_ farmers usually reserve about 20 per cent of their seed for planting,
~ for although the quantity actually required for a single Flanting 18

only about 10 per cent (varying, of course, with the size of the given
crop and the acreage to he planted for the next crop), provision must-
be made for the possibility of bad weather, necessitating planting
two or even three times, If the planting season proves favorable,
farmers may sell the surplus seed for crushing., = The planting reserve,:
however, often is stored under such conditions as to cause waste and
deterioration. Sometimes it is used as a feed or thrown on the com-
post pile to be used as a fertilizer. :

¥ The total farm value of cotton in 1926-1930 was $5,446,290,000; the qugntltm( seed crushed, 53,180,614,000
?ounds. ~ Applying the average-price (1.5 cents per poundS for seed, the total farm value of thfs seod was

797,844,210, De’i)&rtment of Agriculture Yearbook., ‘The total value of crude cottonsesd ofl woed fn
those years was ,568,000; of linters, hulls, and cake and mea) taken together, $831,257,000, partment
of Commerce, Bureau of the (lensus.



206 PRODUOCTION AND TRANSPORTATION COSTS OF OERTAIN OILS

TABLE 162. —Production and prices of cotlonseed oil and the quantily and percentage
of seed crushed !

[Data relate to crop years ending June 30 or July 31)

y N Prices (cents per
Cottonseed pound)
Production
Perltod Qunti Pt;r cont cotton: | ot of cotgﬁns«‘cd
> uantity of pro- Jotton- | Cotton-
Production erushed duction | seed? |seedoll?
crushed
Pounds Pounds Pounds

Average, 1908-1012. .. ... .. 10, 906, 000,000 | 7, 412, 430, 000 67.4 1.1 6.3 | 1,126,600, 000
1013 e eas 12, 208, 000,000 { 9, 1569, 014, 000 76,0 L1 7.3 1 1,393, 126,000
51 ) & S 12, 610, 000, 000 | 9, 605, 25, 000 70.9 .9 6.0 | 1,449, 975,000
1916, et i ee et 14,372, 000,000 | 11, 659, 330, 000 80.4 1.7 6.8 | 1,719, 450, 000
|5 1 TR 0, 084,000,000 | 8, 404, 620, 000 84.2 2.0 10.6 | 1,253, 325, 000
m7._.. .| 10, 224,000,000 | 8, 958, 352, 000 87.0 3.3 15.4 | 1,407, 660, 000
1918. ---| 10,080, 000,000 | 0, 503, 360, 000 84. 4 3.3 20.1 | 1,312, 470,000
1919.... ---| 10,720,000,000 | 8,057,016, 000 83.0 3.4 24.1 ] 1,325,333, 000
Average, 1016-1010. . _____.] 10,252, 500,000 | 8, 0565, 838, 000 85.0 3.2 17.8 | 1,324, 697,000
11171 KU 10, 148, 000, 000 | 8, 025, 408, (00 70.1 1.1 16.4 | 1,211, 404,000
1021 11, 942,000,000 | 8, 138,332, 000 (8. 1 1.5 7.9 | 1,309, 183,000
1622 7, 032,000,000 { 1,015, 434, 000 85,2 1.7 10. 1 030, 476, 000
wa 8, 672,000,000 | 6,483, 114,000 |- 748 - 21 11.3 § 1,002, 922,000
1924 .. 9,004,000,000 1 6,015,104, 000 73.0 1.7 10.8 979, 617, 000
1925. . -1 12,102,000,000 | 9, 210, 454, 000 70. 1 16 10.8 | 1§, 403, 781, 000
1926, .| 14,300,000,000 { 11,110, 489, 000 7.7 1.1 11.8 | 1,617,015,000
1927.. 16, 478, 000, 000 | 12,614, 550, 000 78.9 1.8 9.7 { 1,887,910, 000
102 11, 516,000,000 | 9,308, 034, 000 80. 8 1.8 0.0 { 1,478, 609, 000
029, . 12, 870, 000, 000 | 10, 122, 116,000 78.4 1.6 9.7 1 1,604, 131, 000
1930 13, 180, 000, 000 | 10, 031, 428, 000 76,1 1.3 8.1 1,572,322, 000
Average, 1020-1030. .. . ....] 13, 548, 800, 000 | 10, 637, 423, 000 78.4 Lb 0.8 | 1,631, 597, 000

t Bureau of the Census, Cotton Production and Distribution (published annually).
! Converted from dollars per ton.
! Bureau of Labor Statistics, Wholesale Prices, prime summer yellow (New York).

Should it be assumed that on the average over a period of years
the proportion of seed crushed could be increased to 8 per cent,
which was the average ratio for the years 1916-1919, this would rep-
resent only a relatively small total addition to the output of cotton-
seed oil. From 1922 to 1930 the proportion crushed averaged 78 per
cent, or 7 per cent less than the theoretical maximum, This 7 per
cent would represent about 120,000,000 pounds of oil annually, which
is equal to only 6 or 7 per cent of the total quantity of oils now being
used in soap making. ‘ :

It appears clear, therefore, that any limitation of the production
or importation of oils competitive with cottonseed oil, while it might
result in increasing the price, could not be expected greatly to add
to the output of that product unless it should become commercially
practicable to adopt methods of oil extraction which will recover a
much larger proportion of oil from the seed. This is true not only
because a large increase in oil production would necessitate an increase
in the cotton crop but also because it would necessitate an increase
in the production of oil cake and oil cake meal, the principal joint
products of cottonseed oils. Prices of oil cake and meal appear par-
ticularly sensitive to fluctuations in production. Consideration of the
relation between the price of cottonseed oil and that of these joint
products is taken up later in this report. '

Table 1562 shows that the production of cottonseed oil was declining
from 1917 to 1923, during which years it practically ceased to be
used in soap making. Before this period its consumption in foods
already had overshadowed its consumption in soaps, and as early in
the period as 1914, 1,362,000,000 pounds were used in foods com-



PRODUCTION AND TRANSPORTATION COSTS OF CERTAIN orLs 207

pared with only 119,000,000 in soap. In fact, for a decade or more,
demand for food uses had been increasing apace, causing an increased
utilization of cottonseed in crushing and a progressive diversion of
cottonseed oil from the soap kettle, principally into the manufacture
of lard compounds but partly into the production of salad and cooking
oils. 'This tendency probably would have continued even under
normal conditions and have led to an increase in the price of cotton-
seed oil as long as the price of lard was substantially higher. The
additional stimulus to demand brought about by war conditions
merely made the increase in price much greater than it would have
been 1n a more normal period.

Lard compounds versus lard.—The increasingly greater demand for
cottonseed oil in edible uses than in soap making resulted largely
from the high price level of the edible products made from cotton-
seed oil compared with the price level of most soaps and from the fact
that cottonseed oil is better fitted by physical characteristics for
making lard compounds than for soap making. The processes of
making cottonseed oil into lard compound were perfected after long
experimentation, and the new product resulting {rom it was intro-
duced to the public through national advertising. By such means
and by its lower price, it won its way in keenest competition with lard.

Since the war period, cottonseed oil has maintained its position as
an edible oil ancF held a higher price level than coconut oil or other
oils used mainly in soap making. Its price fluctuations show little
connection with those of coconut oil. One of the principal factors,
from the side of demand, affecting its price has been the competition
of lavd with lard compound. This competition distinctly limits the
price of lard compound; in turn, the price of American lard, which is
exported in large quantities, is limited by the competition in Europe
not only of lard from other countries but of margarines, used there
largely in cooking, and of other cooking fats. Another factor to be
taken into account is the direct competition of other cooking fats
with exported domestic lard compounds, and of other edible oils with
exported domestic cottonseed oil, in European markets. Because
of declining exports this factor has been dwindling in significance.
But of increasing importance is the competition which cotton-
seed oil encounters in the domestic market from domestic corn
oil and imported sesame oil in making salad oils and salad dress-
ings. In recent years this use of cottonseed oil has gained greatly
in importance. ' , '

Table 153 shows prices of cottonseed oil, lard compound, and
lard; also the per capita consumption of lard compounds and lard
including compounds made primarily of animal oils as well as of cotton-
seed ang other vegetable oils, It shows that lard compounds sell
usually from 2 to 3 cents per pound lower than lard and for about the
same amount higher than prime summer yellow cottonseed oil.
The figures for per capita consumption of lard may be accepted as
reasonably accurate, but those of lard compounds for some years are
based on estimates of production which may involve a considerable
margin of error. They agree roughly, however, with what is known
to have been the trencf.

110349—S. Doc. 72, 72-1——15
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TasLE 153.—Comparison of prices of collonseed oil, lard, and lard compounds,
with the per capita consumpltion of lard and lard compounds

Approximate per
Price (in cents per pound) capita consump.
tion (in pounds)

Colendar year
\ Lard Lard
\((‘("(5'8{,’, com- Tard? { com- | Lard¢
: pounds ? pounds 3
3 10. 2 1.0 12,2
3 |1 3 PN 12,9
X . 13.2 9.7 13. 6
15, 4 17.4 21,7 10, 9 11.7
20. 1 2.9 25,8 10.8 13.3
OO o e aieeecenaaaan 24,1 26,2 28.4 1.7 12.3
15, 4 18. 6 22,2 6.7 13.3
7.9 10,2 13.2 7.0 11.3
10,1 11,9 13,1 4.6 14,2
1.3 12,8 13,9 6.5 15.3
10. 8 13.8 14.7 7.0 15.4
10.8 13.2 1.9 9.8 13.2
i1.8 13.6 16.9 9,6 13.8
9.7 11.8 13.7 9.9 13.8
0.0 12,0 13.3 0.5 14.7
0,7 1.6 13.0 9.9 14.3
81 ..., 12.0 .8 .

1 Bureau of Labor Statistics, Wholesale Prices.

¢ Institute of Margarin Manufacturers (Chicago, November, 1830),

¥ From 1914 to 1921, production less cx&orts—-Supplement to iiullotln No. 769, Department of Agriculture
for production datn from 1914 to 1918; 1920 and 1021 estimate based on data obtained from the trade by Tarit!
Commisslon; 1922 to 1929 com uted by Institute of Muargarin Manufacturers Bulletin, November, 1930;
production less exports, 1930, Bureau of the Census.

+ Department of Agriculture, Bureau of Agricultural Fconomics, Statistics of Meat Production, Con-
sumption, and Foreign Trade of the United States.

Question of replacement of cottonseed oil by coconut oil in soap.

In the early years of the production of cottonseed oil it was probably
used mainly in soap making; as long as that continued true the actual
domestic production was much smaller than the total potential
production based on the quantity of cottonseed produced in excess
of the required planting reserve. For 30 years; and probably longer
however, it has been predominantly a food oil, although it was still
a considerable factor in soap production in the immediate pre-war
and early war yecars. After 1917, it rapidly disappeared from the
soap keetle (except for relatively small quantities, usually of damaged
_or off grades). This is indicated by the data in Table 154, in large
part brought together from tables already presented. The decline
from 1917 to 1923 in the use of cottonseed oil in soap is apparently
to be attributed largely to the decline in the production of cottonseed
oil, due to a succession of short cotton crops; the demand for the oil
in food uses being strong, the reduced supply soon came to be used
almost entirely for food. Since 1924 the production of cottonseed
oil has been much larger but there has been no restoration of its use
for soap._

The data in the preceding table may be discussed from several points
of view, but first, with reference to what occurred technically 1n the
soap industry as cottonseed oil gradually ceased to be used. From
the facts already presented, it apJ)ears that the changes were mainly
three: (1) a shift from cottonseed to inedible animal oils (tallow and
greases) in making yellow laundry soap, (2) a similar shift in making
white laundry soap, and (3) a shift from yellow to white laundry soap.
All these changes began before the period covered by the table but
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were completed in that period. The change in composition of yellow
laundry soap did not affect the use of coconut oil, which does not
blend well with rosin. Involved, however, in the shift from cotton-
seed oil to inedible animal oils in white laundry soaps was a small,
and in the shift from yellow to white laundry soaps, a considerable
increase in the use of coconut oil. The change in composition of
white soaps does not materially alter the characetristics of the result-
ing soap. A white laundry soap, however, differs materially from a
yellow laundry soap. :

TasLe 154, —1I mportance of the soap use of cottonseed oil and the positions of cotton-
seed and coconul oils in soap making !

[In millions of pounds)

. Percentage of total
Sufl'l(l))l:.-lon consu m;;tlon con-
Produc- | Net ex- | Produc- sufil(z)':.ion of coco- m?,;’tmlm_ sisting o
Calendar vear ? tion of | portsof | tion less of cotton- nut and | tion of
alenduar year colton- | cotton: | metex- | P B Yl palm- - | ° nd , Coconut
seed oil | seedoll | ports | 37,00 05;"1%‘ soap | Cotton- |and palm-
soap seed ol | kernel
olls
1,512 398 1,114 132 100 741 17.8 13. 4
1, 460 175 1,276 119 109 K19 14.6 13.4
1, 2563 240 1, 004 196 17 1, 059 18. 4 11,1
1,408 146 1, 262 120 174 1, 202 10.5 14. 4
1, 325 165 1, 160 56 188 008 8.2 20,6
, 252 1,057 48 196 991 4.8 19.7
930 76 BhS 20 230 1,119 1.8 21.3
1, 003 40 954 i 271 1, 104 .0 22,7
9 43 937 10 204 1,321 .8 20.0
1,404 62 1,342 8 331 1,415 .6 23. 4
1,617 34 1, 683 ] 354 1,486 3 23.8
1, 888 68 1, 820 Xi 360 1,626 5 22.5
1,477 62 1,425 20 186 1,635 1.2 23.6
1,604 26 1,678 12 417 1,692 7 24.6
1,672 28 1, 644 8 332 1, 560 5 21.3

1 Sources; Other sactions of the report,
3 I3xcept exports (rom 1912 to 1917 which are fiscal years.

The changes in soap discussed above are the technical means of
reducing the use of cottonsced oil in soap. The causecs of the reduc-
tion, on which the question of replacement largely turns, lie in the
fundamental factors affecting the consumption and production of the
two. oils. These causes have been developed at different points in
the report and require only brief summary here.

Cottonseed oil practically disappeared from the soap kettle funda-
mentally as a result of changes in the types of soap consumed, and of
the absorption of cottonseed oil into food uses at prices above the
level of soap oils. Changes in the types of soap may be due partly
to changes in consumers’ preferences and partly to advertising under-
taken to provide a market for products made from oils obtainable at
low prices. The absorption of cottonseed oil into food uses, which is
perhaps the more important of the two causes, is accounted for by its
special adaptability to the production of lard compounds and of salad
oils and salad dressings.. To some extent this absorption involved
exports to Europe, which, however, Table 154 shows to be declining.
It was, moreover, rendered possible by the conditions of supply of
cottonseed, which severely restricted any increase of output in response
to increase in price and t{;ue kept production within the limits of con-
sumption in the food industries. Under these circumstances, only by
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raising the general price level of soap oils to the level of edible oils
could any considerable quantity of cottonseed oil have been retained
in the soap industry.

The question of replacement may also be approached by considering
what might be the effect on the future utilization of cottonseed oil of
a drastic reduction or elimination of coconut oil. It is obvious from -
what has been said that any large increase in the use of cottonseed oil
in place of coconut oil in soap making could be accomplished only by
materinl changes in the character of soap produced. Whether the
possibility of an increase involving such qualitative changes may be
regarded as evidencing replacement is a problem on which the com-
mission expresses no opinion,

Leaving aside the question of changes in the character of soap which
might result, the possibility of increasing materially the use of cotton-
seed oil in soap if the use of coconut o1l should be reduced depends
largely on the extent to which cottonseed oil might be diverted from
lard compounds (through an increase in price of soap oils), any large
lerease in its production heing out of the question. T'bis would in-
volve the diversion of lard from the export trade to use in domestic
consumption in place of lard compounds made of cottonseed oil,
Strong competition would result between lard and lard compounds for
the market for cooking and shortening fats and between the lard
compound and soap industries for cottonseed oil.  The results of this
competition can not be predicted, as the effect of increased prices for
sonp and for shortening fats upon the volume of demand can not be
predicted in advance.

As was pointed out in the general summary stateinent and developed
in detail under the preceding heading, the diversion of cottonseed oil
from food uses into the soap kettle would reverse the tendency which
has prevailed for three decades. This tendency was strong even when
cottonseed oil was yet lower in price than coconut oil. In 1914, for
example, although more cottonsced oil than coconut oil was used in
soap, the quantity so used amounted to only 119,000,000 pounds as
compared with 1,362,000,000 pounds used for food.

The question of the replacement of cottonseed oil by coconut oil
in the soap industry leads to the wider question whether under a dif-
ferent tariff policy soft vegetable oils other than cottonseed oil, such
as corn, peanut, and soybean oils, could be produced in the United
States to take, in a measure, the place once held by cottonsced oil
in soap making. This question is considered in a later section dealing
with competition among soft vegetable oils.

(F) WITH REFERENCE 170 ROSIN

Rosin is produced jointly with turpentine, either by the distilla-
tion of the sap or gum of the pine tree, or by the distillation of
resinous wood itself, Gum rosin is the more important in value as
well as in quantity of production. Table 155 gives the production,
net. oxports, and prices of rosin in specified years 1914 to-1929. It
shows that since 1922 the output of both gum and wood rosin has
increased, but that the increase in wood rosin has been the larger of the
two. The Bureau of the Census in its report of 1922 on the produc-
tion of turpentine and rosin makes the following statement:

No great increase in the production of turpentine and rosin by the distillation
of crude gum is anticipated, but it is rather expected that the production will
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decrease hecause of the depletion of the available resinous pine timber, * * *
The production of turpentine and rosin from wood, however, is likely to increase,
as there are vast quantities of resinous logging wastes and tree stumps still avail-
able throughout the South.

Whether the utilization of these wastes has yet réached its maxi-
mum is problematical. -

TaBLE 158.—Production, net exporls, and prices of rosin

Production (in thousands of
pounds) ! Net ex- Price of
orts, (In | Grade K
- Year . thousands rosin,
Gumrosin, | Wood ros- of pounds),| Savannah
crop years | in, years Total calendar | (conts per
ende«giMur. endegl])ec. years) pound) ?

1L PPN 1 807,822

14,611 | 822,333 | 74,284 1.5
W7o 705, 600 50,000 | 815,500 | 468 675 2.1
61,500 610,000 200,806 3.5
66,628 | 034,868 | 338, 600 5.8
00,000 | 878,600 | 325,870 5.3
14,674 | 845,486 | 280,403 1.6
76,128 | §25,897 | 309, (47 1.7
100,380 | 995,433 | €01, 305 1.7
148, 766 1,000, 148 725, b41 1.8
$162,262 | 951,085 | 570,085 3.8
¥ 226, 004 1, 262, 000 €85, 331 3.2
20,278 | 1,227,490 | 717,604 2.7

1 Biennial Census of Manufactures, 1027, for 1914-1927; for 1929, Bureau of the Census, press notices.

? For 1014-1918 Tarift Information Surveys A-1i; Summary of Tarifl Information, 1922-1928; Foreign
(Commerce and Navigation of the United States, 1016-1921 and 1020, v

! (lamble, naval stores, Yearbook, 1014-1920; Naval Stores Review, 1921-1920.

4 Calendar year, .

$ Crop year ended Mar. 31 of succeeding year,

The principal uses of rosin in the order of their importance are
(1) in sized paper, (2) in paints and varnishes, and (3) in soaps.
Paper manufacture usually takes the lowest, paints and varnishes the
highest, and soap making the medium grades. There is considerable
overlapping, however, as the better paper grades and the “poorer
varnish grades are also used in soaps.  Demand has been increasin
in the paper industry and, to a less extent, in the paint and varnis
industry, but except for an upward trend in 1929, it has been decreas-
ing in the soap industry because of the substitution of white for yellow
laundry soaps. The domestic consumption of rosin by these three
industries from 1924 to 1929 was as follows:

In paper | In paints y In paper | In paints N
Year m}mu- and var- | In soaps In ?‘gf” Year man- | and vag- | In soaps In r:tmr
facture | nishes 1es facture | nishes ~USES.
Der cenl | Per cenl | Per cent | Per cent Per cenl | Per cent | Per cent | Per cent
w2, 31,8 26,8 2.3 18.6 || 1927...... 32,8 25,2 2.1 19,9
025 ... 31.2 2.7 28.0 18,1 J) 1928_.. .. 30.1 2.3 16. 9 17.7
1026. .. .. 33,1 22,3 24,0 20.6 |1 1920 .. 35,1 25.7 .7 18.5

The decline in the use of rosin in soap making presents a question of
tho meaning of the term ‘‘replacement.” There is no direct competi-
tion between coconut oil and rosin; there is, however, competition be-
tween two distinct types of soap—between yellow laundry soap made
of rosin, low-grade inedible animal oils (or palm, whale, or cottonseed
oil), and a small proportion of sodium silicate, on one side, and white
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lnundry soap made of coconut oil, higher grade inedible animal oils,
and a larger proportion of sodium silicate, on the other. As has been
pointed out before, rosin is the quick-lathering ingredient of the yellow
soaps and coconut oil of the white. .

The probability is that taking the two combinations of oils as a
whole, sometimes one and sometimes the other has been lower in
price. The shift from one to the other, nevertholess, was to some
extent a matter of price, for the decline in price of coconut oil made it
economically feasible to produce white laundry soap on a large scale
in competition with yellow laundry soaps. Many consumers sub-
stit,ute(l white for yellow laundry soaps. As far as can be determined
the price difference between the two soaps is usually small, sometimes
one and sometimes the other having a small price advantage.

The quantity of rosin actually used in soaps in each yoar subsequent
to 1914 and the quantity which would have heen used if its consump-
tion, instead of decreasing, had increased to the same extent as did
the total comsumption of oils, are shown in the following tabulation.
In making this estimate, the consumption of rosin in soap making in
1914 is taken as the base. The trend from yellow to white laundry
soap began before 1914, however, 290,000,000 pounds of rosin being
used in 1909 as compared with 185,000,000 pounds in 1914,

[In thousands of pounds)

Amount of
rosin which
wottld have
hc;an‘ used in’
Amount of |CUCH year speci
Culendar year rosin used l‘:?t n ; ("‘1”| i{ DitTerence
in soap § use had In
creased com-
pared with 1914
to the same ex-
teni us the use
of ofls
VOO i 119, 529 208, 841 84,312
L O N 104, U540 208, 349 193, 393
W25 e 140, 615 318, 743 178, 118
1926 . . 18, 267 335, 411 217, 164
1927 . . e e e 100, 227 336,013 200, 686
M8 e el 92,777 308, 766 275, 489
L e e e 114, 300 387, 207 272, U87

The increased quantity of rosin required to have maintained the
same proportionate prmﬁwtion of yellow laundry soaps as in 1914
was exceeded several times by the quantity of exports, which in recent
years have ranged from 600,000,000 to 700,000,000 pounds annually.
There may, however, be some question of the effect on rosin prices of
large additional demand from the soap industry.

3. liconoMic Facrors AFFECTING THE INTERCHANGEABILITY OF
PaLm anp WHALE OiLs wite DomEesTic INEDIBLE ANIMAL O1Ls,
IncLubiNg TarLow, GrEASE, AND FisH O1Ls '

SUMMARY OF TECHNICAL AND STATIS'I‘ICAL INFORMATION

The information, statistical and technical, presented in Parts III
and IV on palm and whale oils may be briefly sumnmarized as follows:
(1) With respect to palm oil— .

(@) The apparent domestic consumption of palm oil, all of which
is imported, may be taken as equal to imports, which declined during
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the war period from 62,000,000 pounds in 1914 to 19,000,000 pounds
in 1919 but rose to 58,000,000 pounds in 1922, 128,000,000 pounds in
1923, and 287,000,000 in 1930. -

(b) In recent years three-fourths or more of the palm oil imported
into the United States has been used in the soap industry, where it is
technically interchangeable with inedible tallow and grease in making
certain types of soap, The quantity of palm oil consumed in that
industry rose from 17,268,000 pounds in 1919 to 192,331,000 pounds
in 1929, or more than eleven fold, and from less than 2 per cent to
more than 11 per cent of the total quantity of oils used for soap.

(¢) The second largest use of palm oil is in the production of tin
plate, which takes about 15,000,000 pounds annually. So far, no
other material has been used on a commercial scale for this purpose
although tests seem to indicate that hydrogenated cottonseed oil
could be so used.

(d) So far the other uses of palm oil have been of relatively minar
importance. As long as the only palmn oil available was the rather-
low-grade product, high in free fatty acids, which comes from Africa,
it was impracticable to use it to any considerable. extent for edible
purposes. But with the development of a supply of high-grade oil
from the Netherland East Indies, some has been used in food products.
In particular, it was used in making a yellow margarine in 1929 and
1930 and in 1931 until the passage of the law subjecting margarine
of a natural as well as of an artificial yellow color to the excise tax of
10 cents per pound.

(2) With respect to whale oil:

(a) The apparent consumption of whale oil in the United States,
that is, imports for consumption ® plus domestic production ® rose from
4,655,000 pounds in 1914 to 23,702,000 pounds in 1920 and to 71,-
473,000 pounds in 1929, The proportions su&plied by imports and
domestic production have varied considerably. In recent years
imports have greatly predominated. In 1930, imports supplied
52,702,000 pounds and domestic production only 9,939,000 pounds.

(b) The great bulk of the whale oil used in the United States is
first hydrogenated and then blended with other oils for use in soap
making, in which it is in a measure technically interchangeable with
tallow, greases, palm oil, and fish oil. In 1929, 70,664,000 pounds,
or about 99 per cent, of the domestic consumption of whale oil was
used in soap manufacture, where it formed about 4 per cent of the
total consumption of oils. This represents a large increase in com-
parison with 1921, when whale oil formed only one-half of 1 per cent
of the total quantity of oils used in the soap industry.

(¢) Whale oil has been used in Europe on a large scale in the
manufacture of margarine and probably to some extent in making
lard compounds.

COMPARISON OF PRICE AND CONSUMPTION TRENDS

Palm oil versus inedible tallow.

The only comparison of price fluctuations among oils of this com-
petitive group which can ge made for an extended period is that
between palm oil and inedible tallow, shown for 1913 to 1931 in Table
156, which also affords a comparison of changes in the relative

t Exports, which are probably negligible, are not separately recorded in Foreign Commerce and
Navigation, :
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importance of those two oils in soapmaking. This table may be
used even less than most of the other price tables for determining
approximate price differences. Prime packers’ tallow is the highest
inediblo grade, whereas the Niger grade of palm oil is about the
lowest grade imported fromn Africa. The two are not interchangeable.
Nevertheless, the quotations given in the table will serve to establish
the trend in prices of inedible animal oils and palm oil, respectively,
for the differentials hetween grades remain fairly constant as prices
move up and down, Moreover, the fact that tallow prices are for
Chicago and palm-oil prices are for New York is a counterbalancing
factor, palm oil being higher and tallow lower in Chicago than in
New York.

From 1913 through 1919 and in 1921, the annual average price of
Niger palim oil in New York was higher than that of packers’ prime
inedible tallow in Chicago.' This indicates the small amount of
competition between the two materials in those years, Palm oil was
probably bought by soap malkers only when as oceasionally happened,
it was obtainable at a parity in price with competitive grades of
tallow or to make soaps, such as certain trade-marked soaps, in which
it is a specially desirable ingredient. In 1922 and later years, how-
ever, Niger palm il averaged consistently lower in price than prime
packers’ tallow. ‘This new price relationship between the two oils
was coincident with an increase in the use of palm oil in soap making,.
Tt will be noted, however, that from 1921 to 1925, when the change
took place, both oils were rising in price, tallow prices having, how-
ever, the greater rise. Demand for this group of materials for use
in soaps was increasing, and the supply of palm oil proved the more
readily expansible of the two. After 1925 the trond of both prices
wag downward except in 1928, but the price difference between them
remained fairly constant until 1931 when it again narrowed. All
this is shown in Chart X1II, which follows Table 156.

TasLg 156.—Comparison of prices and consumplion in soap making of tallow and
palm otl

Splonc y 1 Olls used in sonp N N Oils used In soap
Prices (in cents per making  conslst- Prices (in cents per maklng consist
pound) ing of-- pound) ing of--
- Yeur Tallow, Year Tallow,
packers | Palmoil, | Tallow packers | Palm oll,] Tallow
prime Niger, and Palm ofl ® primo Niger, and Palm oll ¢
inedible. | N, Y. | grenses ® inedible | N. Y.e |greases ¢
Chicago s ) Chicagoe
) Per cenl | Per cent . Per cenl | Per cent
W2 i e 42.5 1O w2, ... 7.1 6.3 H2. 9 2.7
1013, 71 ({3 U IS DO 1923. ... 8.2 7.3 47.0 8.6
1914, ... 6.9 7.6 43. 4 L2024 8.6 7.h 4. b 6,2
1016 ... 6.0 Sl 19256 ... 0.7 8.6 44.5 8.4
1Ma_. ... 0.9 11.0 41.6 1.4 1020, ... 8.7 8.0 45,3 6.8
7. ... 15.6 17.60 39.7 2.3 4 1027, .. 8.1 7.1 4.7 6.9
1018, . .. 17. 9 36,8l 1028 ... 8.8 7.3 43,0 8.7
1019 ... 15,4 15.8 € 44,2 Lo 1928 ... 8.6 7.4 40, 2 11. 4
1920 ... 138. 1 | B IRTT DO DU 1030.. ... 0.8 6.7 4.0 12.8
1021, ... 6, 4 6.1 51.4 5 ) 1931 8. 4.3 L7 U PRI ORI,

= Bureaut of Labor Statistics, Wholesale Prices.

¥ Calenlated from data i Pt, IV, 'Tables 117 and 119, pp. 130 and 132,

¢ Includes miscellaneous olls, as greases were not shown separately in this year, The miscellaneous oils
probably mostly greases amonnted to 4.53 per cent.

4 Average for first ¢ months, .

10 The extremely high prices of palm oil in 1017, 1018, and perhaps 1919, were due to the difHculty, under
war conditions, of obtaining the quantity of palm ofl in the tin-plate industry,
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Table 157 gives a comparison of annual average prices of the Lagos
and Niger grades of palm oil with those of inedible tallow of the extra
grade in I\F ew York and of the packers’ prime and No. 1 grades in
Chicago. Chicago prices of palm oil were obtained by adding to New
York prices the freight from New York to Chicago. Data are given
for different grades of tallow in New York and Chicago, because the
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same grades are not handled in both markets. Comparatively little
middle western tallow goes to the Atlantic seaboard, most of it bein
consumed by middle western soap makers, Most of the tallow use
by eastern soap makers is produced in the East, largely by recovery
from”wastes, but this production is supplemented, to a small extent,
by imports and by receipts from the Middle West.
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TABLE 157.—Comparison of prices of palm oil and inedible tallow in New York and
Chicago

[In cents per pound]

New York markets— Chicago markets—
Pahn oil (in casks) ' Pahn ofl Inedible tallow
Year i Inedible
tallow, T R
| ‘ (vi-xlm) Prckers’ 1 Prl

Iagos | Niger = SO0 | papos | Niger | VAT i

e SN B . grade? sradal 1 No, 1 | packers

grade :, ;,m.(lez ! grade grade grade® | pradet
VO 8.5 8.0 8.6 8.9 8.4 8.1 8.7
Y27 . 7.6 7.1 7.0 8.0 7.5 YR 81
1928 ... 7.0 8 8.6 | 8.3 7.7 8.2 ! 8.8
1029 o 8.2 7.4 8.2 8.0 7.8 7.9 8.5
1930 . ... 6.1 07 5.7 1 6.5 6.1 8.6 5.8
Average, 1928-1930. ... | 7.7 7.1, 7.8 81 5 7.4 ]2
10808 . e 4.6 11, 1.0 50 4.6 3.8 4.3

i i i )

1 0il, Paint and Drug Reporter: New York price plus 0.38 cent per pound for Chicago price.
? Bureau of Labor Statistics, Wholesale Prices, New York price plus 0.38 cent per pound far Chicago price.
*Phe National Provisioner.

4 Burean of Labor Statistics, Wholesale Prices.

3 Average for first 6 months,

The extra grade of tallow quoted for the New York market may be
regarded as roughly comparable with the packers’ No. 1 grade quoted
for Chicago; if anything, the extra grade is probably the better of the
two. Both grades are more closely competitive in price with Lagos
than with Niger palm oil.  With these facts in mind the data in
Takte- 157 will be seen to be consistent with information obtained
from the trade to the effect that palm oil is in a stronger competitive
position in New York than in Chicago. For the five years 1926 to
1930, extra grade tallow in New York averaged one-tenth of a cent per
pound higher than the Lagos grade of palm oil and seven-tenths of a
cent higher than the Niger grade. On the other hand, the packers’
No. | tallow in Chicago averaged seven-tenths of a cent lower than
the Lagos and one-tenth of a cent a pound lower than the Niger.
Although higher in quality, prime packers’ tallow in Chicago had
the same average price differential over Lagos palm oil as did the
extra grade of tallow in New York.

In the ast, at least, there is a strong tendency for palm oil and
tallow to sell at a parity taking into consideration refining costs,
which are usually higher for palm oil, and glycerin yields, which are
usually higher lor tallow. The higher prices shown for palm oil as
compared with tallow in 1930 and 1931 probably are not representa-
tive of actual purchases, at least not of these made by large soap
makers.  Until the last few vears palm oil was shipped in casks and
a comparison of tallow in bulk with palm oil in casks was valid.
Recently, however, the practice of shipping palm oil in tanks has
become more important, and practically all purchases by large soap
makers in 1930 and the first half of 1931 were for delivery in tanks.
In such a situation, prices in barrels apply largely to small spot trans-
actions, which are usually at higher prices than large orders for future
delivery. Then, too, the-¢ 18 months were a period of falling prices
when nominal prices, which are more frequent in trade journal quo-
tations of palm oil than of tallow, tend to be high compared with
actual sales prices.
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Table 158 gives data obtained from trade sources showing average
prices for actual transactions in palm oil in each month of 1929, 1930,
and 1931. These data are for three grades of African oil-—soft,
medium, and hard. The soft grade is comparable with the Lagos
grade in-the preceding table &n(F the medium and hard grades, which
are close together in price, are comparable with the Niger grade. It
will be noted that the prices in this table give for both 1929 and 1930
an annual average lower than that shown in Table 157, partly be-
cause of differences between bulk and cask prices. The difference
is particularly striking for the soft, or Lagos grade. ;

Tasre 168.— Average monthly prices of palm oil
{In cents per pound]

1029 ! 1030 103}
Month e - - -
soft  Medium| Hard Soft  [Medium| Hard Soft  |Medium!| Hard

January. ... ... . 8.3 8.1 7.9 7.3 7.1 6.8 4.2 4.1 4.2
February...... 8.3 R 1 7.9 6.9 6.7 6.5 3.0 4.0 3.9
Marcho. ... ... 8.3 S 1 . 7.6 6.5 6.5 6.5 1.2 4.1 3.0
Apeib ool 7.8 7.9 7.3 6.2 f.3 6.2 4.2 4,1 4.2
May. .ol 7.1 7.2 6.9 5.0 5.7 H8 3.8 3.7 3.6
June ... ... ... 7.5 6.8 6.8 5.3 5 2 5.2 4.0 3.1 3.1
July. ... 7.2 6.5 7.3 5.3 5.4 5.2 3.8 3.2 4.1
Augast oo o F 7.2 7.1 7.2 5.0 5.0 5.1 3.8 3.4 3.4
September. . ... 7.2 7.1 7.1 4.8 4.7 4.7 3.5 3.4 3.2
October. .. ... ... 7.3 7.0 7.1 1.7 1.6 4.6 3.4 3.4 3.0
November. ... _..__. 7.3 7.0 6.8 4.7 4.5 4.6 3.7 3.6 3.0
December ... ... .. 7.3 6.9 7.0 4.6 1.5 L 2% 3 VAU SR SRR

Average. . ... 7.6 7.3 7.2 5.6 55 5.5 13.9 13,6 13,8

Source: Supplied by the trade.
' Average for 11 months.

Palm oil, inedible tallow, and greases,

Table 159 gives a comparison of average prices of inedible tallow,
No. 1 packers, with prices of brown grease, and Niger palm oil.  All of
these are materials much used in yellow laundry soaps. Among them,
brown grease is always the cheapest.

TasLe 159.-—Comparison of prices of palm oil, inedible tallow, and brown grease,
Chicago
[In cents per pournd])

»
I "%‘]'éo‘l’,"' Inedible l’z:.\l'r‘l;(\«:_il, Inecible
vear gade, New ';‘r‘;{ll(():r'\ Brown Year grade, Now ptti‘bl}'\%‘:: Brown
¢ York price '\.' 1 grease 2 ¢ York price No. 1 - grease ?
plus freight i'r?:.le 2 plus freight u‘rrgie 2
to Chieago'| T to Chicago !
1026, ... ... 8.4 S. 1 7000020 . ... 7.8 7.9 7.1
1027 ... 7.5 7.4 6.0 W30 ... 6.1 A7 4.6
1928 ......... 7.7 8.2 O3 s 1.5 . 4.8 3.0

1 Bureau of Labor Statistics, Wholesale Prices, plus freight rate of 0.38 cent per pound.
2 'The Natlonal provisioner, :
? Average for first six months.

Prices of whale oil and fish oils.

Representative price data which may be published were not obtain-
able on whale oil or fish oils. When used in soap making, these oils
compete with inedible tallow, at a price sufficiently lower, however,
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than that of tallow to offset the cost of hydrogenation. Evidently
there has been no large or general prico advantage in the use of these
oils, or they would have been used 1n larger uantities and by a larger
number of manufacturers, even though their use requires the installa-
tion of hydrogenating equipment. Nost of the whale oil used in the
United States is purchased by one soap maker, who usually contracts
for his supply at a definite price in advance of the season’s catch.
His costs {nid down at plant have been submitted to the commission
but may not be published without revealing confidential information.
The percentages which whale oil and fish oils have supplied of the
total oils used in soap making since 1912 follow:

- Whale Fish . Whale Fish
Yenr oil oils ' Year i olls

Per cent | Per cent Per cent | Per cent
W2 L e e 1.4 2.8 2.3
WM. ... .8 3.9 3.1
1016 1.0 4.2 3.3
1017 N 3.7 4.7
1919, 1.5 4.0 4.7
1921, b 4.1 3.8
1022 £.4 3.0 3.4
1928, ... .. 3.5 el

i

CONDITIONS OF DEMAND

All the oils under consideration are affected by the same general
conditions of demand. The type of soap which has greatly predomi-
nated in domestic production in recent years is made principally of
coconut or palm-kernel oils blended in various proportions with tallow
or grease and/or palm oil or hydrogenated whale or f{ish oil. In 1919
the oils named taken together formed approximately 85 per cent of
the consumption of oils in soap making, Until 1921 the increasin
demand for the second group of oils in this combination was supplieg
almost entirely by the increased production of domestic inedible
tallow and greases. After 1921, however, further increase in demand
was supplied mainly by imported palm oil but to a considerable extent
also by hydrogenated whale and fish oils of both domestic and foreign
origin. ' ’

There are, however, conditions of demand affecting specific oils,
These operate to give palm o1l and hydrogenated whale and fish oils
a more restricted market than tallow. Tallow is generally preferred
by soap makers to hydrogenated whale and fish oils, which are used
mainly in blend with tallow in the production of general household
and laundry soaps. As a rule, these hydrogenated oils are not used
in soaps intended exclusively for toilet use. :

Opinions in the trade differ as to the relative merits of palm oil
and tallow in soap making. The use of palm oil, however, is confined
largely to colored soaps. This is because it is expensive to bleach
and is ustially not obtainable at a price sufficiently lower than tallow
to warrant the added cost. On the other hand, palm oil has a con-
siderable market in which it is preferred. This market is created by
demand from the following sources:

(1) From manufacturers of certain textile soaps, in which it is
used beeause of the special characteristics which it imparts.

(2) From producers of certain trade-marked brands, carrying a
brand name or advertising description indicating the use of palm
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oil. The substitution of tallow for palm oil would necessitate the
abandonment of the trade name and the good will associated with it.
(3) From manufacturers of certain brands of soap to which palm
oil gives a distinctive red color, difficult to obtain without its use.
These three cases, which to a considerable extent overlap, account
for a large part of the palm oil used in soap making. There are, how-
ever, certain important manufactures, as that of yellow laundry
soaps, in which it is freely interchangeable with tallow, the cheaper
of the two being used. As a rvesult of these uses, there is a distinct
tendency for palm oil and tallow to sell at a parity in price.

CONDITIONS OF SUPPLY

A discussion of conditions of supply of the several oils under con-
sideration is necessary to an understanding not only of price changes
but also of the problems involved in the question whether imports of
palm and whale oils have replaced inedible tallow and grease in soap
making. If there has been any substantial replacement of domestic
oils as a result of these imports, it occurred in this industry. Whale
oil goes almost entirely into the soap kettle. Palm oil goes into
other industries, but in relatively small quantities compared to its
use in soaps. So far no other oil has been successfully used on a
commercial scale in the production of a bright glossy tin plate. The
relatively small amount of palm oil used in margarine in the last
few years, however, affected, although slightly, the use of oleo oil,
neutral lard, and coconut oil.

Palm oil. ' -

The supply of palm oil increased greatly during the decade of
1920-1930 and gives promise of further increase. Kxports from the
principal producing regions rose from about 335,000,000 pounds in
1923 to 595,000,000 pounds in 1930.'"" This increase of approxi-
mately 55 per cent was coincident with an increase of about 120 per
cent in palm-oil imports and of about 90 per cent in its use in soap
making. After 1925 it occurred in the face of a tendency to de-
clining prices. This may not be of much significance, however, since
palm trees do not come into bearing until the fifth year after planting
and do not attain the maximum yield of fruit until, at least, the eighth
vear. Moreover, they remain in bearing for many years.

Of the increase of 260,000,000 pounds in the total world export of
palm oil from 1923 to 1930, only 136,000,000 pounds came from
West Africa, until recent years practically the only source of palm
oil. Notwithstanding this increase, well-informed observers doubt
whether there has been any large expansion in total African pro-
duction. There have been increases in some sections and decreases
in others. ' In some sections, particularly on the Gold Coast and in
Lagos, there is severe competition between palm trees and cocoa
beans for use of the land 'ang labor. For this and other reasons it is
problematic whether much further increase in the exportation of palm
oil from West Africa may be expected in the near future. A much
larger production of oil could be obtained, however, without increas-
ing the number of palm trees, if the natives could be induced to

1 But exports from principal producing reglons in 1923 were not much larger than before the World War.
‘This is evidenced by statistics given in the International Yearhook of Agricultural Btatistics, 1929-30,
pp. 422423, These show an average annual export of about 270,000,000 pounds in the five years 1909 to
1913 and of 536,000,000 pounds in 1920, The 1920 figure includes a few relatively smail souroes not included
in the figures above and also includes whatever exports of palm-kernel oll may have occurred.
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gather and crush a larger proportion of the fruit and to use more
eflicient and scientific methods.’* But so far little progress has been
made in this direction, and little is anticipated in the near future.
One reason is that there is a general agreement among the West
African governments not to permit the use of indentured labor,
articularly in making products for export. Another is the preva-
Ient system of communal land ownership which prevents sudden
changes in methods of production and renders difficult the develop-
ment of large plantations.

Of the increase in the world export of palm oil from 1923 to 1930,
about 100,000,000 pounds came from the Netherland East Indies,
principally from Sumatra, and about 7,000,000 pounds {rom British
Mualaya. Considerable further expansion of exports may bhe ex-
peeted from both these regions.  The industry in both regions is new,
having developed largely since the World War. Production, unlike
that in Africa, is carried on in large plantation units by modern meth-
ods of production, and a 98 per cent recovery of the oil content of the
palm fruit is said to be rcalized.” Moreover, the resulting oil is high
in grade and low in free fatty acids.

The acreage planted to palins in the principal palm-growing region
of Sumatra rose from 10,860 in 1918 to 61,123 in 1929. In the island
as a whole, 93,409 acres were planted to palmms in 1929. On only
41,174 acres, however, had the trees reached the bearing stage, and on
not all of these had they yet reached full bearing. The palm acreage
in British Malaya increased from 2,640 in 1922 to 24,000 in 1928, with
further acreage reserved for future plantings.

Whale oil.

The world production of whale oil increased from 160,000,000
pounds in the whaling season 1919-20 to 1,500,000,000 pounds in that
of 1930-31. This tenfold increase resulted from the wholesale exploi-
tation, largely by Norwegian and British whalers, of the Antarctic
waters, which afford the only known undepleted supply of whales.
Modern whaling is conducted by much more efficient methods than
those by which the whales in northern waters have been almost exter-
minated. It is carried on by fleets, consisting of a large mother ship,
equipped for rendering the oil, and several small steamers which
capture the whales and tow them to the mother ship. Capture is
facilitated by a dynamite-charged harpoon fired by a small cannon.

Notwithstanding the use of these methods an abundant supply of
whales is reported still existing in Antarctic waters. For a limited
but indeterminate number of years the catch may continue to increase,
although perhaps at a slackened rate; nevertheless, in a comparatively
short tume, a rapid decline may be expected to set in. Apparently the
only thing that can prevent rapid depletion is an international agree-
ment severely limiting each year’s catch. The evidence is that “the
present rate of killing is far in excess of the normal rate of produc-
tion.” *  Owing to the current depression and oversupply of oil, the
principal Norwegian whalers have agreed not to operate in the 1931-

13 I¢ has been estimated that not more than 10 per cent of the availuble fruit in the densest paln areas is
:)ellntg crushed and that not more than 50 per cent of the oil content is being recovered from the crushed
ruit, :
See Nigeria Palm Oll and Palm-kernel Industry, American Trade Commissioner, L. J. Schwarz, De-
partment of Commaerce.

1 Department of Commerce, Palm Oil Industry of Sumatra and West Africa, 1927,

1 8tatement of Dr. Remington Kellogg, assistant curator, Division of Mammals, U, 8. National Museum,
llg“{momﬁs before a special committee on wild lite resources, U. 3. Senate, 72 Cong., 18t sess., Mar, 20,

3., p. ‘
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32 season, but in all probablity they will resume operations in the
following season,

The supply of whales in the North Atlantic and North Pacific region
in which (fomestic whaling operations are conducted is approaching
exhaustion. “The domestic whaling industry is now confined almost
ontirely to Pacific waters from Lower California, an important calvin
ground for whales, to northern Alaska, the northern limit of the annua
migration of the same whales. Thus they are subject to practically
12 months of slaughter,’® and “depletion * * * has been carried so
far that normal pairing is no longer possible.”!®* As a result of this
intensive slaughter, however, production has shown some increase in
recent years. But the fact that the aveérage size of whale caught is
small and declining '7 is further evidence of depletion. ‘In 1929 the
domestic industry was responsible for 2.6 {)er cent of the world slaugh-
ter but for only 1.7 per cent of the world production of whale oil,

Domestic fish oils,

Under favorable conditions of price the production of fish oil in
the United States might be somewhat increased, but the maximum
increase would leave fish oils as a minor sourge of domestic supply of
oils. In the 5-year period 1926 to 1930, average domestic production
of fish oils amounte(F to 96,763,000 pounds compared with an average
total consumption of animal and vegetable oils amounting to about
6,000,000,000 pounds and with an average import of 202,000,000
pounds of palm oil. The situation with respect to expansion of the
supply of fish oils may be outlined as follows:

(1) Any large expansion of the production of menhaden oil seems
improbable, as all existing fishing areas have been systematically
exploited in recent years. uring the 17-year period 1912 to 1928, the
annual production of menhaden oil varied from 21,000,000 to 57,000,-
000 pounds and has decreased since 1922. Because of the sporadic
appearance of the fish, production fluctuates greatly from year to
year, _

(2) Production of sardine oil, from the pilchard taken off the
coast of California, has fluctuated greatly, being 15,800,000 pounds in
1926 and 28,700,000 pounds in 1928. Canned sardines are a joint
product. The laws of California limit the production of sardine oil by
providing that only a certain percentage of the catch may be used for
oil extraction. '

(3) Herring oil, the production of which amounted to 21,000,000
pounds in 1925, is manufactured from several species of herring caught
in large quantities off the shores of Alaska and of Maine. The oil is
made either from the whole fish or from the offals of sardine canneries
and herring salteries. In Maine the oil is a by-product of the sardine
industry; in Alaska it is partly that and partly an independent produc-
tion from small fish. e supply of herring is limited by restrictions
enforced by the United States Bureau of Fisheries,

(4) Salmon oil is a by-product of salmon canning and is, therefore,
limited in output by the quantity of the fish caught for canning. But
heretofore only a part of &e salmon offal and other waste has been con-
verted into oil, in 1928 only 15 per cent of it. This 15 per cent made
1,287,000 pounds of salmon oil."® Utilization of a full 100 per cent for
o1l recovery would have yielded only 8,580,000 pounds of oil.

BIbid, p.8-9, 11bid, p. 7.
1 Ibid, p. 8. 18 United States Bureau of Fisheries, Fishery Industries of the United States,



222 PRODUCTION AND TRANSPORTATION COSTS OF CERTAIN OILS

Domestic inedible tallow and greases.

Inedible tallow is derived principally from such fat of cattle and
sheep as can not ho utilized for foo(ﬁ purposes; grease, from the fat of
hogs not suitable for lard; and from house and garbage wastes con-
taining mixed fats of all kinds. Since 1914 the recovery of both
products has increased more than the total production of meat,
evidencing a greater utilization of waste animal fats, This is shown
by Table 160, which indicates an increase in production, 1914 to 1929,
of 97 per cent for edible tallow, 65 per cent for animal greases, 81 per
cent for inedible tallow and grease taken together, and only 23 per
cent for meat.  Table 161 shows that the increase in inedible tallow
was greater than in beef, veal, lamb, and mutton combined, and the
increase in greases greater than in pork,

TABLE 160.~—~Course of production of inedible tallow, greases, and meal in the
United States, 1914 to 1930

In millions of pounds Percentage of production in 1914
Total Total
Year greases greases
Animal | Inedible \ s | Animal { Inedible
greases ! | tallow ae?itlibi]?a' Meat greases | tallow ﬁeltli(iihil%- Meat
tallow tallow
220 227 447 13, 209 100, 0 100.0 100.0 100. 0
224 276 500 14, 626 101.8 121. 8 111.9 110.0
210 269 479 13,932 05. & 118.5 107.2 14. 8
244 305 549 10, 4056 110.9 134. 4 122.8 123. 4
258 252 510 16, 006 117.3 111.0 114.1 120.4
326 264 590 15,611 148, 2 116.3 132.0 118.6
323 327 660 15, 182 146. 8 144, 1 145, 4 114. 2
360 363 723 16, 296 163. 6 169, 9 161, 7 122.5
387 384 771 17,912 176.0 169. 2 172.6 134.7
376 358 764 17,807 170.9 170.9 70.9 134.3
341 378 719 17,005 165, 0 166. 6 160. 9 127.9
347 425 772 17,246 187.7 187.2 172.7 120.7
369 404 773 16, 872 167.7 178.0 172, 9 126, 9
374 302 766 18, 956 170.0 172,7 171.4 1216
300 426 816 16, 803 177,38 187.7 182. 6 128,3
363 448 811 16, 304 165.0 197.4 181. 4 123.3

1 Source, 1914-1918, [.. B. Zapoleon (Stanford University, Food Research Institute, Fats and Oil
Studies, No. 3), Inedible Animal Fatsin the United States, p. 03; 1929 and 1930, Bureau of the Census.
t Bureau of Agricultural Economics, Department of Agriculture.

TaBLE 161, — Production of inedible tallow, greases, beef, veal, multon, lamb, and pork

Production of— . Production of— Ratlo of
inedible

Ratio of tallow to

Year grez:’srokto Inedible Beef, veal, |beef, veal
QGrease ! Pork ? p tallow lamb, and  {lamb, an
mutton 3 muttion

Pounds Pounds Per cent Pounds * Pounds | Per cent
220, 000, 000 | 6, 530, 000, 000 3. 227,000,000 | - 6, 7689, 000, 000 3.4
224, 000, 000 | 7, 386, 000, 000 3.0 276,000,000 | 7, 240,000,000 3.8
210, 000, 6, 139, 000, 000 3.4 | 269,000,000 | 7,793,000,000 3.5
244,000,000 | 7,854, 000, 000 3.1 306,000,000 | 8,551, 000,000 3.6
, 000, 7, 832, 000, 000 3.3 252,000,000 | 8,174,000, 000 3.1
326, 000, 000 , 455, 000, 4.4 | -264,000,000-| 8,056, 000, 000 3.3
323, 000, 000 , 646, 000, 4.2 | 327,000,000 | 7,537,000, 000 4.3
360, 000, 000 | 8, 260, 000, 4.4 | 363,000,000 | 8,035,000,000 | 4.5
387, 000,000 | 9, , 000 4.0 | 384,000,000 | 8,317,000, 000 4.6
376, 000,000 | 9, 270, 000, 000 4.1 388,000,000 | "8, 588, 000, 000 .48
341,000,000 | 8,255, 000, 4.1 | 378,000,000 | 8,750, 000, 000 . 4.3
347,000, 000 | 8, 181,000, 000 4.2 1 425 000,000 | 9,064, 000, 000 4.7
364, 000, 000 | 8, 533, 000, 000 4.3 | 404,000,000 | 8,339, 000,000 4.8
374, 000 | 9,387,000, 000 4.0 | 392,000,000 | 7,568, 000,000 5.2
360,000, 000 | 9,223, 000, 000 4.2 426,000,000 | 7,550,000, 000 5.6
363, 000, 000 | 8, 665, 000, 000 4.2 ] 448,000,000 | 7,729, 000, 000 5.8

1 See preceding table,
t Burean of Agricultural Economies, Department of Agriculture,
1 'Total dressed mieat less pork. ‘This tigure may include negligible quantities of goat, borse, and other

mest.
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As shown by Table 162, the increase in production of inedible tallow
and greases was mainly by producers other than the packers. These
are of two classes—local rendering plants distributed in urban centers
throughout the country, and mumnicipal reduction plants erected for
the recovery of grease from city gargage. The bulk of the increase
has come from the local renderers. The following are their principal
sources of supply of raw materials: !°

(1) Waste in the distribution and consumption of meats, collected
mainly from butchers, hotels, restaurants, (Lnf clubs.—The growth of
urban population with the increased patronage of public eating places
has increased the material obtainable from those sources; moreover,
the motor truck has immensely increased the radius of collection.

(2) Slaughterhouse offal.—Renderers collect the offal from small

local ]slaughterhouses. In recent years collections have increased
rreatly.
g (3) Fallen animals.—With good roads and the motor truck the
collection of fallen animals has become increasingly important. It
is estimated that millions of farm animals perish otherwise than by
slaughter every year and from only a portion of them is the fat now
recovered.

TAaBLE 162.---Produclion of tnedible lallow and greases from packers and other
. L I
producers in specified years !

Inedible tallow 7 Animul greases
Year
Packers - Other Total Packers Other Total
Pounds Poumnds Pounds Pounds Pounds Pounds

163, 616, 000 34,723,000 | 197,330,000 | 120, 004, 000 | 100, 143, 000 220, 147, 000
174, 682, 000 77,172,000 | 251,854,000 | 147,244,000 { 110,912,000 258, 166, 000
162, 400,000 | 174, 505, 000 | 326,905,000 | 136, 534, GO0 | 186, 803, 000 323, 337, 000
177,471,000 | 204, 575,000 | 384, 046,000 | 178, 061,000 | 208, 757, (M0 386, 818, 000

1925, . ... 164, 731,000 | 213,741,000 | 378,472,000 | 179,780,000 | 160, 857, 000 340, 837, 000
1927, ol 170,519,000 | 233, 645, 000 | 404, 164,000 | 182, 283,000 | 180, 800, 000 369, 083, 600
1928 e memeeeenaaeee) SULG62,000 |l 373, 579, 000

I L. B. Zapoleon, Inedible Animal Fats in the United States (Fats and Oils Studies, No. 38), p. 107.

Indications are that the upward trend of the production of inedible -
tallow and animal groases will continue for a time at a rate faster
than the similar trend in the production of meat, which has failed
to keep pace with the growth of population in the United States.
A recent survey on the subject suggests that if a larger proportion of
the losses on the farm and the wastes of consumption and distribution
were utilized, the present production of inedible fats “would be
increased, perhaps to a maximum three times as large.” ®* No such
increase is in prospect, however, and only a gradual increase may be
expected. On this point the authority quoted above states:?

The supg)ly of raw material (for inedible fat production) is essentially an
incident of meat production and consumption, and correspondingly limited.
The demand for animal by-products is increasing much more rapidly than the

demand for the production of meats. There is little question that such a situa-
tion will lead to a further development of the salvaging industries apart from the

1 L, B. Zapoleon, Inedible Animal Fats in the United States (Fats and Olls Studies, No. 3 Research
Institute, Btanford University), pp. 178-180,

% 1, B, Zapoleon, Inedible Animal Fats in the United States (Fat and Oil 8tudies No. 3), pp. 92-93,

n Ibid., pp. 262-263,

110349—S8. Doc. 72, 72-1——16
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fact that the long-run trend of meat production is upward. The output of
inedible animal fats and their joint products secems likely to continue to increase
for some time to come, although such expansion can come only slowly, chiefly
through the ingtallation of new plants in many areas not now served.

The two principal divisions of the industry stand on a different
footing as far as expansion of production is concerned. Speaking
broadly, the packers recover now about the  maximum amount of
inedible fats and will probably continue to do so irrespective of price
so long as it covers the cost of recovery. Production by renderers,
however, must be affected largely by price, for they are not in the
position of utilizing a by-product of their principal manufactiure but
of purchasing fatty wastes and converting them into tallow and
grease as major products, along with their joint products, tankage
and crackling. Manifestly, the price of tallow and grease will
influence the volume of production, in particular the rate of erection
of new rendering plants.  So also, of course, will the price of tankage
and crackling.

The question may also be raised whether an increase in the pro-
duction of tallow and grease is possible other than through a more
nearly complete utilization of fatty wastes. It is not likely that an
increased demand for tallow and grease would be met by increasing
the production of cattle, sheep, and hogs, carrying with it a corres-
ponding increase in meat production. The price of meats, the major
product, would be a more important consideration than that of oils.
Increased demand for animal oils might, however, cause such changes
in the method of feeding animals as would result in a greater pro-
portion of fat. To what extent this would prove profitable or would
actually take place in case of a marked reduction in imports of foreign
oils, it is entirely impossible to judge; it should be noted that such a
change would affect the character of the meat sold as such, not
merely add to the quantity of tallow and greases available. .

QUESTION OF REPLACEMENT

Table 163 shows for the years 1926 to 1930, general imports of
palm oil, whale oil, fish oil, inedible tallow, and animal greases,
separately and in total.

TaBLE 163.-—CGeneral imports of palm oil, whale oil, fish oil, inedible tallow, and
animal greases

[In thousands of pounds]

Inedible , . Inedible
) . > ; 7 b
¥ ear ‘()Xilll l;“ “n}]l“l‘e (:‘“I Slh’ “ﬁ‘l‘l‘l(()l“ l"“tﬂl Yeur !O?lh‘" \‘Ona‘le ff;{s‘h' t:‘lll%w TOtﬂl
greases ! greasesd

1926, 130,746 | 63,434 | 31,000 | 15,617 | 240,887 || 1020....] 261,816 | 54,532 | 77,019 | 18,0567 | 413,224
1927 _..) 159,012 1 39,750 | 85,721 | 15,069 | 301,352 | 1930____] 287,492 | 74,663 | 84,277 | 5,175 | 451, 607
19261 164,228 | 68,346 | 72,447 | 16, 483 | 326, 604

! Foreign Comimerce and Navigation of the United States.
t Includes herring, sardine and ‘‘other’’ fish olls, including salmon.
i Bureau of the Census, Animal and Vegetable Fats and Ofls.

With the exception of some 15,000,000 pounds of palm oil used
annually in the tin-plate industry, practically all of these imports
may be taken as technically interchangeable with inedible tallow and
grease. Since this is true, the question how far imports may be con-
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sidered as in replacement of domestic oil and how far as supplementary
to them may be said to turn entirely on the extent to which the do-
mestic supply-of inedible animal fats and fish and whale oils would
have been expanded had the imported materials not been available.
Any increase which would have occurred in the domestic production
of whale and fish oils would have been small compared with these
imports. At higher prices, however, a somewhat greater expansion
of the production of inedible tallow and grease mig]gxt have occurred.
How great this expansion would have been depends upon such unknown
factors as the effect of higher prices on the éemand for and supply of
tallow and grease and their joint products, tankage and crackﬁng.

The foregoing discussion leaves out of consideration the possibility
of using cottonseed oil, or other soft vegetable oils, in place of tallow
and grease in soap making. The situation with respect to cottonseed
oil has already been analyzed. The possibility of expanding the
production of other vegetable oils will be discussed later.

4. Economic FACTORS AFFECTING THE INTERCHANGEABILITY OF
CErTAIN SoFtT VEGETABLE O1Ls, INcLupING SEsamME O1L

INTRODUCTORY

Consideration must now be given to the competitive position of
sesame oil, which is technically interchangeable with cottonseed oil
in most of its uses. The facts so far developed with respect to sesame
oil may be summarized as follows: ,

(1) Exports of sesame seed from India and China, the principal
countries of production, have shown no tendency to increase in recent
yvears. They amounted to 338 ,468,000 pounds in 1923 and to 280,603,-
000 in 1930. In all the intervening years they were smaller than in
either 1923 or 1930. During the same period exports of sesame oil
from the Netherlands, which is the principal oil exporting country,
ranged from 11,994,000 pounds to 21,202,000 pounds annually.
Estimated production in the United States, ranging from 1,326,000 to
8,437,000 pounds a year before 1929, rose in 1930 to 25,607,000 pounds.
As sesame seed remained on the free list in the tariff act of 1930 while
sesame oil, unless denatured, was dutiable, it became advantageous
to import the seed and crush them here instead of importing sesame
oil as such,

(2) Sesame oil has been used in this country principally as a salad
oil and as a constitutent of salad dressing, in which use it is inter-
changeable with cottonseed oil and corn oil. It has also been used
to some extent in lard compounds and margarine, in making which
they are regarded by some producers as the equal of cottonseed oil.
The remainder has been used largely in soaps.

Consideration must also be given here to questions raised at various
points with respect to the possiblity of increasing the domestic
production of certain soft vegetable oils, such as corn, peanut, and
soybean oils and of using them in place of imported coconut, palm -
kernel, palm, sesame, and whale oils in soaps. These questions were
raised on the assumption that corn, peanut, and soybean oils have
the same technical position in soap making as cottonseed oil. This is
probably agproximately true of corn and peanut oils, but soybean
oil is more limited in use and is less easily refined.
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PRICE COMPARISONS

Table 164 gives annual average prices, 1926 to 1931, of refined
‘cottonseed, sesame, corn, and peanut oils, Prices of soybean oil are
not included because none are available for the refined edible grade.
The prices of cottonseed o1l are for the Chicago market; the other
prices for the New York market. 1t is not certain that the quotations
are for oils of exactly the same degree of refinement. Morever, a
close inspection of the monthly data on which the annual averages
are based suggests that many of them represent only nominal quota-
tions. Nevertheless, the following three general conclusions may be
drawn from the table.

(1) Cottonseed oil is usually lower in price than the vegetable oils
which might be substituted for it. This largely accounts {or its pre-
dominance in the domestic production of lard compounds and salad
oils and salad dressings.

(2) Peanut oil is usually higher in price than other oils of this
group, which accounts for the fact that it is used to so small a degree
in lard compounds and salad oils and salad dressing. It is used more
in margarine because some producers prefer it to other oils, and
because of the ruling of the Department of Agriculture excluding both
cottonseed and corn oil from “nut’ margarines.

(3) Sesame oil is usually higher in price than cottonsced or corn
oil. It has been used in salad oils and salad dressings, largely because
a certain trade in large cities prefersit. Moreover, at times there may
be a slight price advantage in buying it. In 1930 and 1931 sesame
oil, erushed in domestic mills from imported seed, may have had some
price advantage on the Pacific coast, where the erushing was done.

TasrLe 164, —Comparison of prices of collonseed oil, sesame oil, corn oil, and peanut
oil -

[In cents per pound)

; .
| Cot ‘toxill- Soz?lmo Cm('\n ol‘l, chlllmt
seed o o reflnec 3
-~ Year white de- (rleﬂm d (barrels), ({0"',‘3"‘
lodorized, | ,r\','":s)' New N $h
; oaarizc ew e W
 Chicago Yorks | York? | yords
(U R SN PUNRN NS
i
J020 e i e acecaieaeaaaaan | 13.8 13.8 13.6 15.8
1927 it ieese e oo asccmeeveaeccmmamnceooaacaaana] 11.2 13.0 11.6 14. 4
172 S VSN i 10.6 13.8 12,0 13.3
1020 ! 18' ,‘; }2- g ’ }(‘) 2 3*1‘
1030, e caacecacncecdieccccacaccamaanaal X 1. 5 12,
| .
A VOIBEO et cieeiciemeiceaen———————e : 11,1 12.9 12.0 13.8
1081 ¥ e iiee eeame ceceeesecmceacmaeaaacnennn i 9.2 10.8 0.9 11.7

! 'I'he National Provisioner.
2 Qil, Paint and Drug Reporter.
1 Average for first 6 months,

Table 165 shows a comparison of annual average prices of crude
cottonseed, corn, and soybean oils from 1913 to 1931. The prices
of cottonseed oil are for shipments in tanks f. 0. b. southeastern mills;
the prices of corn and soybean oils for shipments in barrels delivered
in New York. In the case of corn oil, however, for the years 1926
to 1931 prices are also given for shipments in tanks f. 0. b. mill,
These average about 2 cents per pound lower than prices in barrels
delivered New York.
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The fact that prices of soybean oil are for imported oil delivered in
barrels at New York,” in itself makes them higher than prices of
- cottonseed oil in bulk. Another factor workingin the same direction is
that soybean oil quotations, taken from trade journals, are frequently
nominal and, when not, may be slightly in excess of those prevailing
in actual transactions. A factor working in the opposite direction
is that soybean oil is more difficult to refine than cottonseed or corn
oil. This is taken into consideration by food and soap manufacturers
in comparing prices of soybean oil with those of the other oils. It
should be noted in this connection that in the United States soybean
oil in most years has been used mainly in paints and varnishes in
competition with linseed oil instead of with the oils under discussion.

‘TaBLE 165.—Comparison of annual average prices of crude cottonseed, corn, and
soybean oils :

{In cents per pound)

.S;e‘;tdt%?l Corn ofl, crude Soybean (,on%?l. Corn ofl, crude Soybean
in tanks, b(:.\il"r‘e‘}s in tanks, bon‘g'r‘exis
Year f.o. b. . Y ear- f.o.b. '
south. B{yrels, Tanks, deliNvered, south- Bal\grels, Tanks, dellN} ered,
enstern | oW, 1 miltd o enstern e¥ | mimns oW
mill ) York? York ? mil] b York? York ?
1913 ... 5.9 8.1 9.0 1L6 |oeieeaeaes 11,7
1014__ . 5.7 6.3 9.1 1200 N 12. 4
Wb .. .. 6.7 0.3 b2 120 | 132
1016. .. 9.3 89 0.8 12.0 10.3 12,6
1917_. .. 14.0 4.2 8.2 10.8 8.3 12.0
1918. ... 17. 6 18,3 8.4 10,6 8.9 12,2
1919, ... 18.1 16.7 8.2 10.3 8.3 12,0
1920 . __. 13.2 15.2 6.9 9.4 7.3 10.1
1021 ... 6.2 7.9 6.4 8.4 6.8 7.2
1022 8.5 10. 0

! War Industries Board, 1913-1919; New York Produce Exchange, 1920-1924; Ofl, Paint and Drug Re«
porter, 1925-1831, )

! Bureau of Labor Statistics, Wholesale Prices.

1 Oll, Paint and Drug Reporter,

¢ Average for first 6 months,

The following comments on Table 165 seem pertinent:

1. With respect to soybean and cottonseed oils.—In the years 1920 to
1930 prices of soybean oil as shown in Table 165 usually exceeded
those for cottonseed oil by more than the difference in the cost of
shipping in barrels and in tanks, both of which methods are now
possible from Manchuria, the principal source of imports. Before
1920 the price position of the two oils with relation to each other
fluctuated and in 1916 and 1919 those of soybean oil packed in barrels
averaged the lower. Because of this price advantage, caused by the
shortage of oils at that time, soybean oil temporarily increased in use
in domestic industries, particularly in the soap industry. As has
already been noted, part of the decline during the period in the use
of cottonseed oil in soaps was offset by an increased use of soybean
oil. This is substantiated by the following figures, which show the
proportions of the total consumption of oils in soapmaking consisting,
in each year 1914 to 1930, of cottonseed and soybean oils.

# Soyhean oll shipped to the United States from the Orfent in the war and {mmediate postwar perlod
was usually packed in cases containing two 5-gallon cans each, These cans were usually second or third
hand, havlng proviously been used as containers for {lluminatiag oils, Shlgment in barrels was restricted
by their high cost; by the high additional freight rate on them, and b{ the necessity of returning them
empty to the Orfent, In recent years shipments have probably been In tanks, See Tariff Information
Surveys, A-11, p, 262, Domestic soybean o}, now heing Produeed in the Middle West, is probably shipped
chiefly in tanks. Probably little of it gets to the Atlantlc seaboard. ’
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Per cent of oils Per cent of oils
used in  soap- ) used in  soap
_mukitn‘g consist- {nuki‘nlg consist-
ing of 1-- ng of 1—
Year g ¢ Yenr &
C'otton- | Soyhean Cotton- | Soybean
seed oil ofl _ seed oll ofl
W4 .. 14.6 0.5 .8 .2
M0 . 18. 4 5.4 .6 .2
1017 . . 10. 6 10.3 .3 .2
1000 e 8.2 6.4 .H !
1921 4.8 1.1 1.2 2
1922 1.8 .2 LT .4
1023 .9 .3 . h .3

! For source see section on sonp making.

Except from 1916 to 1920, soybean oil has been a negligible factor
in soap making; since the nnposut,mn of a duty on soybean oil in the
emergency tarifl act of 1921, it has never formed more than four-
tenths of 1 per cent of the oils used in soap. KEven before the passage
of that act 1ts use had declined compared with war years.

2. With respect to crude cottonseed and corn oils. -—-1‘0 a large extent
corn oil is refined in the plant in which the crude oil is produced, but
shipments of crude corn oil, like crude cottonseed oil, are reallv in
tanks.,  Comparing prices 'of crude corn oil in barrels with crude
cottonseed oil in bulk, it will be be noted that corn oil has averaged
consistently the higher in price. For shipments of both in bulk,
prices in the five years 1926 to 1930 were close to a par ity, tal\mg
into consideration the higher fI’Pl"‘ht to principal oil-consuming centers
fr?m mills producing cottonseed oil than from those producing corn
oi

CONDITIONS OF SUPPLY AND DEMAND

An analysis of the-conditions of supply and demand underlying the
present organization of prices is required in order to determine the
probubility of its persistence and to throw light on the question of
replacement, which in one important aspect is a question of how far
domesti¢ production of the group of oils under consideration may be
expanded. The domestic oils, animal and vegetable, dealt with in
the preceding sections of Part V, are oils made from by-products.  Of
the six oils specifically discussed here, two, cottonseed and corn oils,
are also by-products.oils, and one other, peanut oil, is a by- produc
oil as produced in the United States, but a prmmpul-product oil as
produced in Kurope. The three remaining oils—sesame, soybean,
and sunflower—are principal-product oils, and with respect to the
possibility of expanding domestic production present a different set
of problems.

It will be unnecessary further to discuss conditions of supply of
cottonseed oil, but conditions of supply of each of the other five oils
will be discussed separately below, followed by a general discussion of
the problem of oil cake and oil mcal on which, to a considerable
extent, the possibility of e\pundmg the domestl(, production of vege-
table oils turns.

Sesame oil.

Sesame oil is obtained from the seed of the sesame plant, an annual
plant, grown mainly in the Orient. As has been noted, most of the
sesame oil consumed in Europo and America is crushed from seed
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exported from China and India. These exports have tended to decline
in recent years. The seed exports in 1930 would yield only about
150,000,000 pounds of oil. Even if all of these came to the United
States, the resulting oil production would form only about 2} per cent
of the total domestic oil and fat consumption in 1930, As a matter of
fact, exports of sesame seed have always gone mainly to Europe,
although the proportion coming to the United States Kas increased
since 1927, The consumption of sesame oil'in the United States, in-
cluding both oil imported and expressed here from imported seed,
amounted to about 11,000,000 pounds in 1928, 30,000,000 pounds in
1929, and 36,000,000 pounds in 1930. Before-that its consumption
in no year nad exceeded about 15,000,000 pounds.

Corn oil,

Corn oil is derived, along with about an equal weight of corn-oil
cake, from the corn germ, which forms 6 to 13 per cent of the total
welght of the corn grain.  So far it has been produced in the United
States in order to utilize the germs removed in two of the alternative
uses of corn, The great bulk of the corn produced is fed entire to
animals, and another considerable quantity is ground entire for use
as food. A limited quantity of corn is processed for the primary
purpose of producing cornstarch, glucose, and related products.
For this purpose it is necessary to remove the germs, and from the
germ, as a by-product, corn oil is expressed, leaving a residue of cake.
Corn oil is also expressed from germs removed in the production of
degerminated corn meal, grits, and hominy.

An increased demand for domestic oils under these circumstances
would not be expected lo Tesult in a greater production of corn.
Nor would it probably have much effect on the proportion of corn
which is treated for starch and sugar, with corn oil as an incidental
product. Considerably higher prices might, however, cause some
increase in oil production through a larger utilization of the germ
separated in producing corn meaiﬁ and hominy, but in all probability
the increase would be small.  Any large increase in production would
have to come from some other direction. It might be technically
possible to devise an economical method of separating the corn
germ for oil purposes, leaving the remainder of the kernel for animal
feed. To what extent such a process could be applied would depend
both on its cost and on the relative demand for degerminated corn,
as against whole corn, for animal feed. _

It is thus impossible to estimate, even in the roughest fashion, the
effect of a reduction of imports of oils upon the domestic output of
corn oil. The course of production and exports of corn oil in each
year from 1919 to 1930 is shown in Table 166. It also shows statistics
of production of corn-oil cake and meal and the amount of corn con-
sumed each year in the corn-products industry—that is, in making
cornstarch, glucose, and related products. The production statistics
for corn-oif nieal arc obviously incomplete. They probably represent
only the quantity sold as such and not the considerable quantity
sold as an ingredient of mixed feeds.
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Tansne 166. -—-Production of corn oil and corn-oil cake and meal, exports of corn oil,
and consumplion of corn in corn-producls industry

Producti “ConSl’xmp.
roduction |~ ) on of ¢orn
. C -0l cake 01 8
. Yenr of cnll)(’llolcom (:\rr?d(::‘)gf:l € Fc(‘)f.)g'(:;] of Yin c:;n;giéwo(l-
industry ?
Pounds Pounds Pounds Busghels,
|40 R 497, 400, 000 01, 662, 000 6, 415, 000 64, 934, 000
1920 ... ... e 98,610,000 | ___ . . __._ 12, 059, 000 60, 603, 000
L 87, 481, 000 33, 316, 000 4, 400, 000 58, 441, 000
L 7. 111,608,000 | ... ____. 5, 733, 000 66, 854, 000
L7 X S 111, 343, 000 84, 600, 000 4, 361, 000 48, 213, 000
024 e 117,064,000 | ... .......... 3, 679, 000 73, 349, 000
1925, ... e et 104, 153, VOO 66, 642, 000 3, 847, 000 70, 266, 000
YO0 . e 120,041,000 .. ... ... 1, 324, 000 82, 219, 000
LR 117, 441, 000 47, 116, 000 310, 000 85, 553, 000
L 124,327,000 | ... .. ..._. 337,000 ). ... ...
T e eiaaaaaa- 133, 680, 000 38, 130, 000 315, 000 86, 620, 000
L 120,747,000 | oo ooaoo.. 613, 000 75, 662, 000

! Bureau of the Census, Anfmal and Vegetable Oils and Fats. ‘

1 Corn sugars, sirups, dextrines, starches, and corn ofl, Associated Corn Products Manufacturers,
I({lm~l921'>; Turit! Commission Report to the President on Corn; 1927, 1920, and 1930, Department of
Jomimerce.

Peanut oil,

Peanut oil is produced under entirely different conditions in Europe
and the United States. TIn Europe it is produced from peanuts im-
ported from subtropical, tropical, and oriental countries in quantities
which have been increased from an annual average of 565,000,000
pounds in the five vears 1909-1913 to 1,525,000,000 pounds in 1929,
Usually the straight run of peanuts is crushed, although the choice
nuts are sometimes sorted out and used for direct human consumption.

In the United States peanut oil is at present obtained exclusively
from domestic nuts. Production, however, is subsidiary to the shelling
and grading of peanuts for direct consumption as food and for use in
the manufacture of candy and peanut butter. Most peanuts grown
in the United States are of the Virginia or Spanish types. Virginia
peanuts are sold to peanut mills which grade them into several un-
shelled grades and into four shelled grades-—extra large Virginias,
No. 1s, No. 2s, and No. 3s. Only number 3s, or culls, which are in
the nature of by-products unfit for direct human consumption, are
pressed for oil.  Spanish peanuts are also usually sold to peanut mills
which shell and grade them as No. 1s, No. 2s, and No. 3s, No. 3s
being culls used only for oil crushing. Spanish No. 1s and No. 28
are used more often for oil than are the corresponding Virginia grades,
but in a normal year practically all of them go into other uses.

The practice outlined above 1s the usual one. But farmers growing
Spanish peanuts, under abnormal conditions of price, occasionally
may secll some or all of their crop to crushers. In almost all years
some damaged or off-grade peanuts may be sold in this way. In
the World War period, when because of conditions of scarcity, prices
of oil were abnormally high, an appreciable proportion of the crop
was disposed of directly to crushers. The same thing may be expected
to happen whenever peanuts are worth about as much for oil and cake
as they are for direct consumption. In 1930 this may have happened
in some parts of the peanut growing region through a fall in the value
of peanuts for direct consumption compared with their value for oil.
An increased utilization of peanuts for oil resulted. The prices re-
ceived by farmers in that year, however, were generally regarded as
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below their cost of production. It is generally accepted that American
farmers can not profitably produce peanuts at their value for oil on
the basis of the oil prices which have prevailed since or which prevailed
before the World War. Moreover, costs obtained in the commission’s
investigation of peanuts substantiate this.® :

Table 167 shows the quantities of peanuts harvested and crushed,
the amounts of oil produced, and the average prices of crude oil and of
farm-run peanuts. From what has been said above, it appears that
the production of peanut oil can be increased in three ways:

(1) By increasing the peanut crop, which would give a larger
volume of culls for crushing but would tend to lower the price for the
major products, graded peanuts for food. :

(2) By crushing not only culls but some of the shelled nuts now
ordinarily used for direct consumption, candy, and peanut butter,
To make this possible either prices of oil must rise or prices of graded
peanuts for direct consumption must decline, ‘

(3) By the peanut farmers selling a substantial proportion of their
crop directly to the oil crusher. The conditions under which this
might happen have already.been discussed. :

Tanvve 167.—Production and prices of peanuts and peanut ol

Peanut e
eanuts n
Year Peanuts | crushed (on C‘;‘r‘d&‘gl‘f Price of |States farm
gothered ! |“inthebull”| ¥ & teq s | crudeoll ¢ | price of
basis) 2 p onnuts,
Dec. 16
Pounds ~ Pounds Pounds Cls. per b, | Cts. per Ib,
783, 273, 000 | 8 420, 632,000 | 87, 607, 000 18.7 9.33
841, 474, 000 35, 216, 000 13, 085, 000 13,6 5. 26
820,307,000 | 111,779, 000 33, 234, 000 6.9 3.99
633, 114, 000 115, 157, 000 22, 644, 000 9.6 4,68
647, 762, 000 31, 627, 000 b, 369, 000 13.1 0.78
745,069, 000 | - 18,230,000 6, 691, 000 11,8 4. 60
698, 476, 000 , 335, 15, 168, 000 10,8 3,64
631, 825,000 | ~ 60,071,000 | 10, 044, 000 1.3 54, 54
864, 640,000 | 35,006, 600 | 10, 540, 000 1.3 83,98
855, 096, 000 €0, 816, 000 12, 434, 000 9.6 1 84,44
028, 975, 000 56, 048, 000 10, 131, 000 9.0 83,62
7740, 710, 000 126, 936, ¢00 26, 495, 000 7.2 83,24

17J, S. Department of Agriculture, Yearbook of Agriculture, 1831, p. 815, ) :
g ? }’e%book )of Agriculture, 1031, p. 817, fiscal year beginning Oct. 1 (i. e., 1020 is from Oct. 1, 1919, to
opl. 30.1920). . . -
3 Bureau of the Census, Animal and Vegetable Fats and Oils (published annually).
¢ Bureau of Labor Statfstics, Wholesale I’rices.
8 Yearbook of Agriculture, 1031, p. 815, Prices, 19191923 aro for Nov. 15, .
b ¢ iU.)s. Tarift Cominission, Report to the President on Peanuts, 1929, p. 8.  (Changed to “‘in the shell”
asis,
7 I’relimin'arf'. ‘
# Average price weighted on total production.

Soybean oil,

There is an abundance of land in the United States suited to
soybean culture. The beans are grown widely as a cover crop and for
feeding purposes. Their use in the production of oil, although still:
small, has been increasing in recent years. The conditions sur-
rounding this production are different from those surrrounding the
production of the other vegetable oils which have been considered.
Unlike them, soybean oil 1s a principal product, not a subsidiary
product made in order to utilize a by-product. But the price at
which the farmer sells the beans to the crusher is not all that he gets

3 'Tariff Cmnmission, Report to the President on Peanuts 1929, pp, 39-41.



232 PRODUCTION AND TRANSPORTATION COSTS OF CERTAIN OILS

out of that part of the soybean crop used for oil. The roots, which
contain the bulk of the nitrogen absorbed from the air by the soybean
plant, are left in the ground, and the vines still retain their feed and
fertilizer value, which, however, is small compared with that contained
in the beans,

The increased production of soybean oil in the United States is
indicated by Table 168, which shows, for each year 1924 to 1930, the
quantity of beans gathered and crushed, the amount of soybean oil
produced, and the average price of the oil.

Tanne 168, —Produclion of soybeans and soybean oil and price of soybean o1l

) !’;ice of s;;)y-

B Soybheans Soybeans Soyhean oil ean odl,

Year . gathered ! crushed ? produced ? C{’::l‘.lr%];‘“
New York 8
Pounds Pounds Pounds Cls. per lb.
DL/ 111,400, 000 18, 402, 000 2, 269, 000 12. 4
F L R 307,860,000 | 21, 040, 000 2, 638, 000 1.2
V0. e . 363, 780, 000 20, 072, 000 2, 659, D00 12.6
W07 o) 447 810,000 | 33, 512,000 4, 474, 000 120
WS . 520, 140, 0N 52, 956, 000 7, 285, 000 12,2
D87+ 655, $20, 000 05, 676, 000 12, 591, 000 12,0
1080 oL 728,360, 000 103, 874, 000 39, 128, C00 10.1

U Calendar years.,  Data from Departiment of Agriculture, Division of Crops and Livestock Estimales,

7 Departinent of Agricultie, Yearbook of Agriculture, 1931, p. 798, except for 1930, Bureau of the
Census.

1 Burean of Labor Statisties, Wholesale Prices.

'NOTR: The vear is the 12 months beginning Oct. 1 of the year specified. For example, the beans har-
vested in the (all of 16921 would be crushed in the fiseal year heginning Oct. 1, 1921,

Through 1930 domestic production of-soybean oil seems to have been
kept largely within the limits of the ability of the drying industries,
particularly the paint and varnish industries, to absorb it at prices
above those prevailing for the oils, like cottonseed oil, most widely
used in thefood industries. At such prices the production of soybean
oil seems to have been higher than the average cost of producing soy-
beans, as ascertained by the commission for the years 1925 and 1926,
plus the average cost of crushing, as ascertained by the commission
for the first half of 1024,

If soybean oil production in the United States is extended much
beyvond the quantity which the drying industries will absorb, it will
come into competition with cottonsced and other edible oils and may
be expected to fall below cottonseed oil in price.? Cottonseed oil is
less difficult to refine than soybean oil and after refining is preferred
in almost all edible uses. Moreover, if it were used in soap makiog its

rice would drop still lower, unless soap oils should rise to the price
evel of-edible oils. ’ ‘

Whether soybean oil could be produced at cottonseed oil prices, or
lower, and leave a profit for the farmer can not be definitely deter-
- mined. A number of unpredictable factors are involved. If the
price of cottonseed oil were at its level in the last decade is one thing;
if it were at a substantially higher level it is another thing. Then,

# From unpublished preliminary report of the U. 8, Tariff Commission, They include net cash rental
of land, ¢ per cent iuterest on other eapitnl plus elevator costs plus transportation costs.

3 U, 8. Tariff Conunission, Certain Vegetable Olls, Pt, I, 1926, p. 60.

% According to reports in the trade the production of soybeans increased in 1931 compared with 1030, but
farmers realized extremely low {)rlces for their seed. Moreover, the price of soybesn oil seems to fmve
fatlen to about the cottonseed oil level, :
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too, the price received for oil cake might be the determining factor.
The oil recovery from soybeans is low, about 15 per cent, and the
production of oil cake and oil meal is correspondingly high.

The problem of conditions of supply and demand for oil cake and
oil meal will be discussed later

Sunflower oil.

There are large areas in the United States adapted to the produc-
tion of sunflowers, and several million pounds a year of sunflower
seed have been produced. The present important producing areas
are southeastern Missouri, southern Illinois, and the San Joaquin
Valley in California. The seed has been used chiefly in the prep-
aration of poultry feeds; as far as is known, none has been used 1n
making oil. Theldevelopment of a sunflower oil industry involves the
cake and meal problem a little less acutely than does the development
of a soybean-oil industry, as sunflower seed yields 20 to 25 per cent,
usunlly about 22 per cent of oil. The cake is said to have proved a
satisfactory feed for all kinds of stock in Europe.?

QUESTION OF REPLACEMENT

Sesame oil is the only oil covered by this section which is specifically
mentioned in the Senate resolution in response to which this report 18
made. It is the only one, therefore, with respect to which the ques-
tion of replacement need be discussed.

The whole quantity of sesame oil consumed in the United States
may be taken as technically interchangeable with domestic cotton-
seed and corn oils. From 1923 to 1928 imports of sesame oil ranged
from 1,700,000 to 8,700,000 pounds annually; domestic production,
entirely from imported seed, from 1,300,000 to 6,400,000 pounds;
total apparent domestic consumption from 3,000,000 to 15,000,000
pounds. Imports in this period were consumed largely by a special
trade, in eastern cities, in which sesame oil comma.ndz 8 price pre-
mium. But part of the import and the bulk of domestic production
were used in salad oils and dressings and in lard compounds in direct
competition with domestic cottonseed and corn oils. Some was
also used in soap and a little may have gone into margarine.

In 1929 imports of sesame oil amounted to 21,585,000 pounds and
domestic coast production to 8,436,000 pounds, in 1930 to 10,700,000
and 25,600,000 pounds, respectively. Since the tariff act of 1930
went into effect consumption has been confined largely to oil produced
on the Pacific coast from imported seed. Practically the entire
increase in 1929 and 1930, except that going into the soap kettle,
went into salad oil and dressings, lard compounds, and margarine.

Other factors which may affect judgment on the question of the
}'e 1lacement, past and future, of domestic oils by sesame oils are as

ollows:

(1) In eastern markets sesame oil has usually sold higher in price
than either cottonseed or corn oil. No data are available on prices of
sesame oil on the Pacific coast; it may be that in some years, partic-
ularly-in 1929, 1930, and 1931, it undersold competitive domestic
oils in that region. - ' -

-(2) In 1928 and preceding years, exports of cottonseed oil regularly-
exceeded domestic consumption of sesame oil; since then the reverse
has been true. -

MW, A, H-ém-y and F. B. Morrison, Feeds and Feeding (19165), p. 179,
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(3) Further increase in the use of sesame oil is limited by the rela-
tively small available sup ly of seed, exports of which from China and
India have tended to decline in recent years.

OIL CAKE AND OIL MEAL

As has been noted, the possibility of an expansion of domestic
production of soft vegotable oils, such as corn, soybean, and sun-
flower oil, depends to a considerable extent upon the market for oil
meal and oil cake. Its i importance, however, is greater for some oils
than for others, according to the ratio of the production of oil cake
and oil meal to tho production of oil. Some of the more important
materials when expressed yield on the average approumutclv the
following percontages of oil cake:

Per cent Per cent
Cottonseed . - - ... .. 85 | Sesame seed. ... __ 55
Soybean_ ..o ... 85| Palm kernels__ o . ... 56
Sunflower seed. . oo oo .. 78 1 Corngerms . oo 50
Peanuts. oo oo .. 72| COPrave oo e ae - 35
Flaxseed o cca e o cmeee e e - 67

The yield of cake is high for all the oils specifically covered by this
section, except sesame and corn oils. Cottonseed and soyboans
yield five and one-half times as much cake and meal as oil; sunflower
sced, three and one-half times as much; peanuts, two and one-half
times as much; flaxseed, twice as much. From palm kernels are
obtained about oquul quuntilies of cake and oil. The same is true of
the germ of the corn grain, but from the whole corn grain twelvé to
twenty-six times more cake than oil is obtained.

'[‘nblo 169 gives pertinent data with respect to the feeding value of
the various oil meals. il cake and oil meal usually are fod mainly
because of their protein content, and, other things bomg equal, the
higher the protein content the higher the price which will be pmd for
it. Table 170 gives the fortlhzor constituents of the various oil
meals.  Only cottonseed meal is used to any appreciable extent for
this purpose.

Tasue 1069.—Digestible nutrient constituents of specified oil cakes and otl-cake

meal !
;'I‘ntl al ll{\' Digestiblo nutrients in 100 pounds Nutelti
; y multer fn Nutrition
Kind of eako or men! 100 Crude Carho- fut Total ratio *
i pounds | protefn j hydrates ¢ !
Coconut mesl or cake: ;
New provess ¥4, ... .oial... i 40,0 19,9 44,2 3.0 70.8 2.6
Old process s ___.. PO 80.8 18.6 41.3 8.4 78,8 3.2
Old process, high in fn s 02,3 18.4 37.6 17.1 94,5 4,1
Corngermmenl....... Tl ..., a1 16,5 2.6 10. 4 82.5 4.0
(‘mtunwod meal:

Cold pressed 02,1 21,1 33.2 7.4 70.9 2.4
Choleo. ..o ........ 025 37.0 21.8 8.6 78.2 11
Prime.............. 02,2 33. 4 2403 7.9 76,5 1.3
Good ¥ oo 02,1 3.6 25,0 7.8 4.8 1.4

Linsced meal: ‘
CONOW DTOCeSS $o o e aaeaie e 90, 4 317 37.9 2.8 75.0 1.4
Old Process 8. o ieae e ceeeeaas 40, ¢ 30.2 32,6 6.7 77.9 1Lt
Peanut oil eake or meal from shelled mu s, 0. 4 40.3 2.5 9.2 83.5 1.1
Soybeanofl meal...o.o. . ... ....... 805 0.7 3.7 4.5 8.5 1.1
Sosnme ofl epko ..o ... P, 90, 2 3.6 20.0 13.2 84,2 1.4
Sunflower ofl eake... ... .. .oeiiimiia. 80.0 32,0 18.3 16. 6 87.4 1.7

1 W, A, Henry, and F. B. Morrison, ¥eods and Feedin (\}Iadlso Wtq 1922), pp. 730-732,
! Ratio between digestible crude protein and the combined di gest ecarboh)drates and fat,” One part
dl!mstihle erude protein to number of parts stated of combined digestible carbohydrates and fats.
Digustion coefficients not available, but digestion coeiticients for a similar feed used.
4 ““Now process’’ isextraction by naphtiha.
LA ()ld process’’ {3 extraction by pressure,
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TARLE 170. —Fertilizing constrtuents in 1 ,?dOO pounds of specified 0sl cake and oil-cake
meal !

Phos-
Kind of cake or meal Nitrogen| phoric | Potash
acld

Coconut meal or cake:

N W PIOCESS i taiiccacaacaaece 36,4 Joune el

Old ProCess ¥ . oot ctcrccceeecaaaean 33.1 12,4 23.0

Old process, high fn fat 3. iieiicaaan. 32,6 7.8 24,2
Corn germ e P 30.2 13.2 2.5
Cottonsced meal: .

Cold pressed........ 4180 e,

Cholce..... 70.6 26.7 18,1

Prime. .. 63.7 26, 6 18.0

[T 60, 2 26,6 18,0
Iinsced meal: .

N W DIOCeSS & it c it acam e aeaceaacccanacaaaann 59.0 17.7 13.0

Old process ¥ .o oo ciiiiicicecaaaaan emerceecetaeeecmcesactanceann 84,2 17.0 12,7
Peanut oil cake or meal, from shelled nuts. ... ool il 7.7 12,1 10, 5
Soybean ofl med) .. i iiiciiectctacaiacaas 69.1 |.ooo L.
Sesamo 0f] CBKO. oL iieciaciciacecicdeccmcaccaceeanenn-n 60, 0 33.2 14,7
Suntlower oilcake. _.o.oooeo . iiiiiieaians e aeeeeemieacaaamasaacianaaan 65.7 21.8 11.7

VW, A. Henry and ¥. B, Morrison, Feeds and Feeding (Madison, Wis., 1922), pp. 730-732,
7' New process’’ is extraction hy naphtha.
3 0ld process’ is oxtraction by pressure.

Table 171 shows domestic production of different types of oil cake
and meal in specified years 1921 to 1930. Table 172 shows domestic
production plus imports minus exports (apparent consumption) of oil
cake and meal (from both domestic and imported materials) in the
United States in 1923, 1925, 1927, and 1929. In addition, there is a
production of tankage and crackling probably exceeding 2,000,000,000
pounds annually, and of fish meal and scrap, amounting usually from
200,000,000 to 250,000,000 }l)ounds annually. These compete to some
extent with oil cake and oil meal as a feed and a fertilizer. Tank-
age is fed, however, mainly to poultry and hogs; oil cake and oil
meal, mainly to cattle.

TarLe 171.—United States production of principal kinds of oil cake and oil meal
Sor specified years !

{In thousands of pounds)

01l cake and meal 1921 192 1925 1927 1929 1930
Cottonseed. . ..ocoooeeuaennn. 2,700,208 | 3,035,718 | 5,103,430 | 5,680,168 | 4,563,152 | 4,463, 984
Linseed....ococmmucnveanaaaa.. 1 900,000 [ 1,226,000 | 1,487,124 ] 1,431,710 | 1,508,370 | ? 1, 080, 000
Cornofl.coueaooaoos . 23,316 64, 600 " 66, 042 47,116 38, 130 135,000
Copra.... - 81, 644 129, 760 113, 140 154, 852 193, 656 © 193, 504
Soybean.. - 3 6, 664 14,974 17, 470 69, 604 76, 482
Peanut._.. .- 86, 076 10, 884 29, 608 20, 240 31,878 49, 100

13,750,244 | 4,473,626 | 6,004,018 | 7,351,556 | 6,302,880 | 15,898,070

1 {}urieau o(tl the Census, Census of Manufaotures, except as noted under footnote 2.
¢ Estimated. -
¥ Data not available but output probably small.
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TaBLE 172.—Production, imports, exports, and apparent consumplion of oil cake
and oil meal

PRODUCTION AND TRANSPORTATION COSTS OF CERTAIN OILS

i ;
! } Appare ;l' t
- Domestic . ‘ Imports for | €onsumption
Year production ! Exports b consumption ? ‘(' :xr?(ilrlxll(;:cl)(r):;
minus exports)
Pounds PPounds Pounds Pounds

D7 R 4, 473, 626, 000 017, 394, 000 124, 124, 000 3, 680, 356, 000
V020 i iiiiiiiaas 6, 004, 918, 000 1, 487, 7566, 000 8%, 535, 000 b, 605, 697, 000
027 e 7,351, 666,000 | 1, 569, 069, 000 188, 881, 000 5,970, 471, 00
LYY . e iiaiceiiaaaos 6, 392, 880, 000 | 1, 277, 525, 000 334, 172, 000 5, 449, 527, 000

1 Bureau of the Census,

! Department of Commerce, Foreign (‘fommerce and Navigation of the United States,

Table 173 indicates that the United States produces more vegetable-
oil cake and oil meal than it consumes, and thus has an excess of
exports over imports. In the last decade, however, the export surplus
has shown some tendency to decline. More than half of the export
usually consists of linseed-oil cake made from imported flaxseed and
exported with benefit of the drawback. The remainder is mainly
cottonseed-oil cake, which Southern crushers export in large quaun-
tities. In 1929 exports wére composed as follows:

Pounds
Linseed-oil cake__ .. __ .. . L .. . ___._ e mmm e m e 734, 404, 000
Cottonseed-oil cake. .. ... 473, 982, 000
Other. e 69, 919, 000

Total_______ VS 1, 278, 305, 000

Imports for consumption in the same year were composed as

follows:
Pounds
171, 855, 000

Soybean
30, 292, 000

Coconutl or copra. .

Cottonseed .- - Lol 43, 770, 000
Linseed_ ... ._.___. S e e .. 69, 295, 000
Cottonseed and linseed (Bibby's) o ... ... 1, 373, 000
Peanutb . . e iao- 10, 560, 000
Other ... e 7, 037, 000

Total ... ... S S 334, 182, 000

TasLe 173. —United States balance of (rade in oil cake and oil mel

Excess of exports over
lmports Exports imports
Year
Quantity Value Quantity Value Quantity Value
Pounds Pounds ! Pounds )
1921 1, 193, 058, 000 .| $24, 312,000 | 1, 104, 628, 000 | $22, 556, 000
1922 , 301, 000 19, 888, 000 832,816,000 | 18,013, 000
1023 917,394,000 | 19, 831,000 793, 270, 000 | - 18, 067, 000
1924 1,280, 948,000 | 27, 590,000 | 1,135,376,000 | 25, 108, 000
1925 . 1,487,766,000 | 31,666,000 { 1,399, 221,000 | 30, 086, 000
1926 1, 449, 768,000 | - 26, 468,000 | 1,329, 203,000 | 24, 333, 000
1927 1, 569, 969, 000 | 30,186, 000 | 1,381,085, 000 | 27, 062, 000
1928 000 § 1,186,934,000 | 27, 168, 000 036, 148,000 | 22, 503, 000
}929_1. i 7 ied0 115(75;. (l’g, % g, ;‘}g: % 1,277, 625,000 | 28, 414, 000 043, 353,000 | 21, 699, 000
un, 1-June 17, --- , s

Joime T8-Tec. 41, 1900.-| 6% 572,000 | ' 5ar.000 |} 511,392,000 | 9,706,000 | 263,726,000 | 5,619,000
Jan, 1-June 30, 1931.__| 45, 154,0007] 4960, 000 287, 116, 000 4, 145, 000 241, 962, 000 3, 655, 000

Source: Summary of Tariff Information, 1929; Forelgn Commerce and Navigation of the United States,
1929 and 1930; Monthly Summary of Foreign Commerce, June, 1931; import data furnished by the Bureau
of Foreign and Domestic Commeroe.
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The existence at the same time of considerable exports and imports
of oil cake and meal is due largely to transportation costs and  the
concentration of the bulk of domestic production in the Southern
States, which export cottonseed cake and meal, and the Northeastern
States, which export linseed cake and meal under the benefit of the
drawback. The Middle Western States, in which is produced less -
oil meal than is consumed, use large quantities of cottonseed-oil meal
from the South. The Rocky Mountain and Pacific Coast States,
however, supplement their supply largely by imports from China,
Mexico, Japan, the Philippines, and other Pacific countries. On a
bulky commodity of relatively low value, like oil meal, ocean freight
is usually cheaper than rail freight, which tends to become prohibitive
for very long distances. Taking this factor into consideration,
crushers on the east coast and in the South usually find a more
advantageous market in Europe than in the far Western States,
while the far Western States find it more advantageous to buy in
various far eastern countries and in near-by Mexico, from which
come most imports of cottonseed-oil meal. This situation may have
been affected by the imposition of a duty of three-tenths of 1 cent per
pound on oil cake and meal in the tariff act of 1930. A specific duty
1s most effective in checking imports in a period of low prices, such as
1930-31. This may lnrge%y account for the small export of cake
and meal under the present tariff.

Table 174 shows for 1929 the balance of trade of the United States
in oil cake and oil meal by groups of customs districts. In the
northern districts are included, in general, customs districts bordering
on Canada, or near the Canadian line, including practically all middle
western ports of entry. Most of these obtain the bulk of their im-
ports from Canada. The eastern districts include all districts in the
Northeastern States, except those along the Canadian border and not
on the coast. The western districts include Arizona, California,
Oregon, Washington, and Alaska. v :

e effect of an increased production of oil cake and meal incident
to an increased production of oil expressed from domestic materials
would depend on the following factors:

(1) On the section in which the increase in production occurred:
If 1t occurred in the Rocky Mcuntain and Pacific Coast States it
might replace imports. If it occurred in the East or the South it
might increase exports. ' :

(2) On whether or not accompanied by a decrease in the produc-
tion of oil cake and mieal from imported material: The principal
examples of such production are coconut-oil cake on the Pacific coast
and linseed-oil cake on the Atlantic. T

(3) On the feeding value of oil meal in which the increase occurred:
Linseed, cottonseed, and soybean oil meals have high feeding value
and have a ready market. Coconut-oil meal does not contain as
much proteéin, but makes a good feed. Corn-oil meal contains less
protein than coconut oil. (See Table 169.) g S :

(4) On the possibility of expanding domestic consumption of oil
meal, which depends upon many factors, including the competition
of alternative feeding materials, .
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Tanrue 174. -~ Balance of trade in oil cake and otl-cake meal by regions, 1929 !

Surplus of ex-
Imyjorts :
Kind of eake p Exports vorts (+), of
(general) ‘mporls (?—)
Fastern districts: DPounds Pounds Pounds
COtLONSEOH . - e i a e it aaea 4, 836, 160 +-4, 836, 160
TANSeO e e 700 | 727,829,760 | +727,820, 060
[ ET T 11 80,286 |- .ieo.. — 80, 286
Soyvand other beans. ... .. i i 16, 596, 535 14,038,400 —1,957, 135
AN OO . e e e 104,834 | e —~101,334
B 012 Y PN 16, 067, 855 © 747,304, 320 730, 436, 465
Southern districts; o
CottonSeed ..o .o e 3,103,388 | 433, 184, 640 | 4-130, 081, 252
TaAnseed ..o e e 68, 80U 2, 080, 0.0 +2,012, 160
(677141 £ 11 1 APPSR FORIPOIPRIPUIPPI RTINS HOR
Soy and other beans.._._._. e e et 30, 118, 640 2,728,320 | -27,340,320
AV OLheT . e e am——aan 1,005,802 |ocemncnannnn- -~ 1, 605, 802
Motal e iieiieea. 34, 890, 830 | 437, 193, 920 | 4-103, 097, 290
Waesteru districts: '
Cotlonseed. oo it i iiiiaeaeaees 40, 566, 620 13,018,880 | 27,647,740
Linseed . ..o e 30, 934, 730 2,511,040 | —28,423, 6060
COCONUL . oo e e e i ce e eaee s e reeeeemaeeeaad B0, IBT 122 s
Sov and other heans. .. ... ... _. . i eiemeoaneaaa 120, 5%4,285 51, 587, 200 |} —114, 673, 087
Allother. oo .. e e 15,528,880 [
Total .o C i eeeeeaea-..| 237,881,637 67,117,120 | —170, 744, 617
Northern districts:
Cottonseed. ...oooooioia oL J R PP 22,042,080 | -+22, 042, 080
1ANSeed. e e el eeeean 38, 381, 480 1, 982, 400 - 30, 399, 088
L0 1§ T RO R DO UOU
Soyandotherbeans. ... ... ... ... L .oiacecia.a. 1,400 965, 440 —004, 040
AN 0BT . oo i e 1,623, 031
L 0 P, 40, 005, 917 25,889,920 | —14, 421, 046

1 Department of Commeorce, Forolgn Commerce and Navigation of the United States, 1620,

Farmers, when considering whether it would be advantageous to
increase their production of any oil-bearing plant would, of course,
take into consideration both the prices of oil and prices of oil cake
and meal, and likewise the relation of the production of these forms
of animal feed to the demand for corn and other feed grains, both in
this country and in export markets. The uncertainty as to the actual
reaction of domestic producers to these considerations renders more
or less insoluble the question how much the output of vegetable oils
in the United States might increase as the result of any reduction in
the imports of such oils.

5. EconoMic FACTORS AFFECTING THE INTERCHANGEABILITY OF
PeriLLa Oiv wite LinsEep OiL

Perilla oil is derived from the seed of an annual plant grown prin-
cipally in China but crushed principally in Japan., The supply of the
seed is limited, and it does not seem probable that it will be increased
to any appreciable extent in the future.” Perilla-oil cake is unfit for
cattle feed, but it is used in Japan as a fertilizer for mulberry trees.”

Demand for perilla oil in the Orient and in Europe has decreased, and
the United Statesis now the largest market for it. International trade
consists mainly of shipments from Dairen, China, and from Japan to-
this country. Imports into the United States in the last 11 years have

7 8ee, supra, Pt. I11, p. 100,
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ranged from a low of 652,840 pounds in 1921 to a high of 8,838,000
pounds in 1930. Next to 1930, the largest imports were 7,582,000
pounds in 1920 and 7,401,000 pounds in 1926.

Perilla oil is used in the United States exclusively in the drying
- industries, principally in making certain high-gloss enamels and baking
varnishes having an exceptionally hard film. Varnish manufacturers
state that it would be difficult to manufacture these without perilla
oil. Perilla supplies less than 1 per cent of the factory consumption
of oils in the paint and varnish industry compared with 75 per cent
supplied by linseed oil. This is partly due to custom, to the limited
and uncertain supply of perilla o1l, to the fact that untreated it tends
to sweat and streak in the process of drying, and to the further fact
that even after treatment linseed oil usually is preferred for general
use in paints and varnishes.

Table 175 compares prices of linseed and perilla oils. The other
paint oils are so markedly different from erilfa oil as to render price
comparison unnecessary. It will be noted that perilla oil was hgher
in price than linseed o1l except in 1930 and 1931, when perilla seems
to have had a slight price advantage. This advantage, however, has
led to no large increase in consumption. It may have been substi-
tuted to a minor extent for linseed oil in some uses, particularly in
border-line uses, where there is not much preference between the two
oils. Only to the extent of such substitution could perilla oil be said
to have replaced linseed oil, except in the sense that if perilla oil had
not been available consumers might have been forced to use somewhat
different enamels and varnishes made of linseed instead of perilla oil.
About half the domestic consumption of linseed oil is produced in the
United States from domestic flaxseed ; the other half is either imported
or made from imported flaxseed. ,

TaBLE 175.—Comparison of prices of perilla and linseed otls

{In cents per pound]

i}’erlllg Iﬂnseed - ll;erlllg Iﬁnseed
, oil, crude,| ofl, raw , oil, crude,| oil, raw
Year '"New | New Year ew | New
i York ¢ York ? York! | York?
Barrels | Barrels : Barrels | Bortels
1026 . e eeicaaas 13.7 1L 2 1929 . e 15.2 12.3
1927, e e cccmans 14.8 10,5 ] 1930.... . iineenan mmeenn 12.2 12,5
L 14.3 100 | 1930 3. o e iereereeeenn -- 8.9 9.0

1 Ofl, Paint and Drug Reporter,
 Bureau of Labor Statistics, Wholesale Prices.
¥ Average for first 6 months.

6. EcoNnomic FacTors AFFECTING THE INTERCHANGEABILITY OF
Rareseep Oin witH Domestic CorN AND SoyBeaN Olins

Rapeseed oil is derived from the seed of an annual plant grown
principallyin India, China, and Japan, and to a less extent in European
countries. The only important seed-exporting countries are British
India and China, but their exports have declined from 630,000,000
pounds in 1923 to 208,000,000 pounds in 1930. The principal coun-
tries exporting rapeseed oil have been the United Kingdom and
Japan; the exports from the latter country rose from 2,000,000 pounds

1103498, Doc. 72, 72-1—17
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in 1923 to 32,000,000 pounds in 1930. No marked change may be
expected in the near future in the supply of rapeseed oil, either in the
way of an increase or a decrease.

Imports of rapeseed oil into the United States increased from
12,908,000 pounds in 1920 to 19,224,000 pounds in 1927 but declined
to 14,959,000 pounds in 1930. In this country its principal use is in
blend with mineral oils as a lubricant for marine-reciprocating engines.
No satisfactory substitute for rapeseed oil in this use has yet been
discovered, although experiments have been made with various oils,

The second largest usec of rapeseed oil in the United States is in
making rubber substitutes. Corn oil is also used for this purpose
but the rubber substitutes made from two oils differ materially and
are interchangeable only to a limited degree. Corn-oil substitute is
preferred for erasers and rapeseed-oil substitute for compounding with
rubber to which it gives certain desirable properties.

Table 176 compares prices of refined rapeseed and corn oils in
barrels in New York. The comparison indicates that rapeseed oil
has sold consistently lower in price than corn oil. The continued use
of corn oil has been due to the preference for it for certain types of
rubber substitutes, particularly, as stated, for art erasers.

TABLE 176,--Comparison of prices of rapeseed oil and corn oil

[In cents per pound]

Ra Rapeseed
Seseed Corn oll Corn of

1 % x;e?i’- refined ‘%Rﬁe';;’ teﬁnol;iu'
Year (b%‘rz.:l) , (b?qf:e;s) ' Year (baNr;"vg,’) , (bﬂNﬂ;ew ),

York: | York! B York: | York!
1928 . o 1.5 13,6 1920, .. oo veririreriaannnes 10.8 11.3
1927 e eem——- 10.7 1.6 | 1930, oo iminiceanes 8.4 10.4
1028 L iiiereaaans 11. 4 12.0 )] 1981 2. e 6.9 9.9

+ O], Palat and Drug Reporter.
t Average for first 6 months.

It is apparent that as far as there has been replacement of
domestic oils by rapeseed oil it has occurred in rubber substitutes.
There is interchangeability between rapeseed and corn-oil substitutes
in what might be called border-line uses; that is, in cases where there
is not much preference as between substitutes made of rapeseed oil
and corn oil. In such uses the rapeseed variety would probably be
used because of price, and replacement may be said to have occurred.
How far corn-oil substitute would be substituted in other uses were
the rapeseed not available can not be determined.

O
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