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Abstract of Ph,D,Thesls.
The Economics of Tin Control,
(Puey Ungphakorn)

The economic problem of the tin industry is essentially
the problem of price fluctuations, which lead to the instability
of producers! income and employment, In the past, high prices
did not meet with effective short-run reaction of the consumers,
vwho were unorganised; but they caused, after a time-lag, a
large increase in output., The consequent tendency for price to
fall was precipitated during the general depression by a sharp
decline in demend, Price then remained low for a long time,
owing to the short-run price-inelasticities of both supply and
demand, |

Producers were highly organised and had a propensity
to combine, Low prices brought about a producers'! restiiction
scheme, made possible by the governments who had strong interests
in the tin industry. The restriction scheme succeeded in
raising price, but not in stabilising it, It created, in
addition, a number of economic, social and moral problens.

The present study covers the period from 1914-18 to
the present day. The problem 1s stated in‘Ghapte.r I. The next
two chapters discuss consumption and the demand function,
Production is described in Chapter IVy and the financial control
of the industry and Governments' interests are analysed in



Chapter V, Chapter VI makes and analytical study of costs.
The next part of the work (Chs,VII to X) is devoted to the
examination of the actions of the Producers and the States,
In the last chapter, the prospect of tin control is discussed
in the light of past experience, the I,T,0, Charter, the Wheat
Agreement, Buffer Stock and other proposals.

In the course of the study, the works of Rowe, Knorr,
Eagtham, Schut and other writers on the subject are critically
examined, '
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CHAPTER 1

THE PRICE OF TIN.
(2) Introduetion.
1. The problems of primary products are politieal, social

and economic, During the last few centnries, Western Powers,
partly on account of the industrial revolution, and partly on
account of the commercial and politicalv rivalry among themselves,
often came into conflict with each other over the sources of raw
materials, This constitutes essentially internatiomal politieal
problems. The question of food supply, both in the spheres of
production and distribution, forms another set of problems pre-
dominently social., Economic problems of primary products in
general arise from the instability in their price and production,
and hence from the instability in producers' income and employ-
ment,

While recognising the fact that there can be no clear—
cut division of any problem into the three categories referred
to, the present thesis is concerned with the economie side of
the subject.

2. Tin is a raw material of industry. Its economic
problems must be viewed against the general baekgzround of the
industrial activities of the world, especially of the main
industrial countries. An instability in the general business
activity makes itself folt on raw materials such as tin, and in
turn, a depression in the income and expenditure of raw materials
producers contributes to the depression of the wider world.



2

Consequently, any study of the economic problems of tin will have
to be based on the crucial assumption of how far mankind will
succeed in the control of ths trade cycle. Throughout this |
thesis, and especially with regard to the discussion of future
policy, it will be assumed that human efforts will succeed
moderately in damping down economic fluctuationss in other words,
it is assumed that economic fluctuations in the future, while
not entirely eliminated, will have a smaller degree of intensity
than during the period between the wars, in spite of the growing
complexity of our economic syatem; The trend of thought and
action among Governments, business men and economists, especially
in leading countries, and the provisions of the I.T.0, Havana
charter on Employment and Economic Activities, indicate that

this assumption will be a realistic ons,

3. The period under study is, in the main, that between
1920 and 1940. Reference will, however, be made to the situ-
ation and trend during and after the Second World War. The
long-term problems of tin are best illustrated by the period
between the wars, but even within this period, a distinction
mst be made betwsen a period of relatively free market and one
of controlled production, with the years 1930/31 as the dividing
date. During the first period, the tin industry presented a

set of problems, The control established and imposed throughout
the second period was intended to provide a solution to thege
problems. We shall consider how far it succeeded in doing 8o,
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and whether there have not been any new problems and difficulties

arising out of such control,

(B) THE PRICE @ TIN,

I The Courge of Price,

4e The problem can be approached by following the course
of tin price.

The lowest price of tin ever ‘recon}éd in London since
the beginning of the 19th century is £52} per ton in 1878, The
highest record between the recent two wars belongs to the year
1920, when the price reached £419% per long ton. This record
was surpagssed in March 1947, when the officially controlled price
in London was fixed at £437.

Between 1921 and 1939, the lowest level of price was
£100 per ton in June 1931, and the highest £321 in October 1926,
The second peak occurred in Mareh 1937 when the price jumped
suddenly and sharply to £311.

The following table shows the range of price in £'s
in London, sub-divided into the *free® period 1921-1930, and
the “controlled® period 1931-1939.

Table 1,1,

.(Iem:tm.ag;uie_ﬂn_?:m_wef
£ per long to Standard eash

Range Ratio of
Period Highest | Lowest | Range | Average | as ? of | Lowest to
Averasge Highest

1921-1930 | 321.1 104.6 | 216.5 219.0 98.8 |1 s 3.07
1931-1939 | 311.2 100.3 | 210.9 19644 107.4 |1t 3.10
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It can be seen from this table thats

(a) The average price of tin over the period is in the
neighbourhood of £200 a ton,

(b) The trend of the price is on the whole in a downward .
direction, for in spite of the producers! measures to support
price during the thirties, and the increased demand due to
preparations for war in the later part, the average price is
somewhat below that of the twenties. (See Note 1). This
can be explained by the fact that the increase in demand for
tin vas more than offset by the reduction in costs owing to the
improvement in the technique and by the opening up and dewvelop-
ment of new sources of supply.

(e) The degree of fluctuation in the price of tin (as
exmressed by the last 2 columns) is considerable,

5 The course of tin price can be best seen in Figure 1,1,
which is based on the daily mean price of standard tin quoted
on the London Metal Exchange. (See Note 2).
The comparison between eash price and *futures®
(3 months) price can also be seen from the same chart., When
cash price is lower than *futures® price, the difference is called

Note 1 This i3 a fair comparison, because the periods compared
are two complete business cycles.
Voi_;g 2  The price quoted in New York is in § per 1b, of

Straits tin, aml that quoted in Singapore is in S.S.§ per picul
of Streits. Quotations in the 3 markets sre in general more

or less in line with each other, except in such few abnormal
periods as at the beginning of the European War, late in 1939.
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a ucontango; when this difference is a negative one, it is
called a "backwardation¥. Contangoes and backwardations
generally reflect the expectation of the market as to the course
of price in the short-run future. A contango shows an expectédv
rige and a backwardation the opposite. In the chart, contangoes
are indicated by the letter C and backwardations by the letter B,
The magnitude of the contango or backwardation is shown by the
lettering along the price lime in this fashiont

SCOrSb o oo oo oo oo < £1 per ton.

COrb ¢ ee oo oo oo £1 = £3 per ton,
COrB ae oo oo oo oo £3 =£6 per ton,

CC or BB eo ¢ oo oo oo £6 =£10 per ton,

CC O BB 4o oc oo oo oo > £10 per ton,

During the post—smr slump, contango persisted with
short interruptions, right up to the beginning of 19243 and in
the great depression, it persisted from the beginning of 1929
to md-1933, i.e. vory nearly 4% years. Out of the 10 years
in the 1920's there were approximately 3°/4 years backwardation;
on the other hand, backwardation prevailed in the 1930's from
the middle of 1933 right up to the end of 1940, with the
exception of a short period of contango in the 1938 slump,

6. Attention is drawn to the fact that wben the price is
at a very high or very low level, it may, and usually does,
remin at that high or low level for a long time, with occasiomal
violent shootingseup or crashings-down. This is illustrated

by the chart on 3 distinet occasionss



.6,
(a) a high level from 1926 to 1927
(b) a low level from 1930 to 1932
(c) a high level from 1936 to 1937,

It is interesting to note that the expectation of the
market is as often fulfilled as not., The contango shown in
1924/25, which indicated an expected rising trend was followed
by an actual rise in 1926, In the beginning of 1927, when
backwardation reached a magnitude above £10, the markest was again
right, for price fell steadily afterwards, but, on the other
bhand, in 1929, after a large fall in price, the market showed
an expectation for a rise by a very large contangoj that
expectation was not, however, fulfilled. Again late in 1936,
there was a backwardation indicating an expected fall, but a
surprise increase in demand spurted the price up and the market
apparently‘ changed its mind by showing a contango at a pride E
level as high as £240. This was fulfilled, for the price shot
up to a peak of £311 within a few days.

7. The subject of market expe ctation will be discussed
more fully when we coms to diécusé'tbe elasticities of supply
and demand. It is briefly mentioned here, in order to show
that on the whole, the average lohg-term price, as expected by
the market, was lower in the 1930's than in the 1920's.

Between 1921 and 1925 (contango with brief periods of
backwardation) the market apparently considered that a price
level of £2,0 - £250 was not unduly high, In 1929, with a big
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contango, the price of £200 was considered too low., Not so in
1936, and the beginning of 1938, when a backwardation remained
at the £200 1eyel.

When we speak of a price being too high or too lowi
in this context, we mean that it is too high or too low in
relation to the expected future (3 months) supply and demand
conditions, taking into account the trend of production and
consumption, It has been said (see Note 3) that "as the long-
ternm trend of tin congsumption is steadily progressive, the
natural tendency of tin prices should be upwards®. This

reasoning obviously neglects the supply side.

I1 The problems of low price.
8. A further point relating to the price of tin during

the period between the two wars is that, with the exception of
about 5 years in the 1920's, price was supported by some measure
or another, and sometimes by two or three measures similtaneously
(see Figure I.1). Between March 1921 and April 1924, there was
the Bandoeng Pool agreement. Preceded by a voluntary restriction
scheme in 1930, the Inter-govermmental Tin Control Scheme, shich
began in Mareh 1931, ran throughout the rest of the period and
was from time to time supplemented by a buffer-stock schome.

The interssting point to note at this stage is that these wvarious

measures by the prodmcing interests generally began when the

Note 3. by *Tin', the offieial organ of the Anglo-~Oriental
Mining Corporation and later of the Tin Producers Associatlion.
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price of tin fell to a level of £180 per ton, and threatened to
fall, or actually fell, further. The Chart clearly illustrates
this point. See the beginning of the Bandoeng Pool, of the
Voluntary Restriction of 1930, and again the beginning of the
second International Buffer Stock Scheme in the middle of 1938,
This is not to say that producers viewed £180 as a definite

red line below which they mmst act. Iﬁdeed preliminary work in
the negotiation for an international agreement takes a long time;
several months in many cases, but on the strength of this
evidence that international action was taken at the £180 price
level, it seems to be safe to say that, in the past, a price

of £180, or a 1little above, was regarded by the producers as a
®*depressed® level, below which they tried, at least, to prevent
it from falling.

The depressed level of price occurred during the
period on three occasionst

(a) a period of about 18 months in 1921/22, .
(b) a period of about 42 months from the last part of

1929 to May 1933.

(¢) a short period of 5 months in 1938,

The last period was too short to have any really
gserious effect on the producers, and was stopped by the Armament
Demand, late in 1938,

During the period 1921/22, price fell sharply from a
peak of about £420 in 1920 to a low level of £150 in 1921, anmd
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further to £140 in 1922, but the depression was essentially a
unique and temporary phenomenon, because, apart from a decline
in tin consumption due to the post war slump, the depression
was due to the sudden release of stocks which had been accumu-
lated in the Far East during the war, owing to the shortage in
shipping, which by 1921 vas entirely cased., In spite of the
narrow scope of the Bandoeng Pool, the' period of depression
wag relatively short; and in the second half of 1922, tin price
vas restored well above the £190 level,

9. The depression of 1929/1933 has different character-
istics and deserves a more detailed consideration,

The price of tin fell steadily from £215 in July .1929
to below £120 per ton in mid-1930, from which date until the
middle of 1931, it fluctuated between £120 and £100, The first
Inter-governmental restriction scheme, re-inforeed by the
International Pool in 1931, succeeded in raising the price
slightly to the £130~€£140 level towards the end of the yearj and
after a short relapse to £102 in the beginning of 1932, the
price was successfully lifted to a level well above £200 from
mid-1933. It is a debatable point how far below £1C0 the price
would have fallen in the absence of the gbove-mentioned measures
undertaken by the producing interests, tut there is no doubt
that it would have gone definitely below £100, This is
confirmed by the fact that during the month of April 1932, when

the average price of tin in London was as low as £109, the
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average contango was only £2.
The following teble shows the data relating to the

output and intake of tin compared with price during the period

1928-33,
Tgble 1,2
Output, Inteke, Price and Stocks of Tin
1928-1933 .
1 2 3 4 5 6
Mine Pro- Pri Visibls
duction |Smelters'| .. .".°° | Deliver- |Consumpt-| Stocks.
Year | (1000 1ong| Froduet-| ¢ per ton| , les. ion Average of
tons) foms' | "gtantara | (00010 Zonihs.
e cash tons) (?800 long
content. tons.)
1928 177.9 181.5 227.2 127.9 165.2 19.6
1920 192.6 192.0 203.9 141.1 178.0 27.2
1930 | 176.0 | 176.8 | 12.0 | 127.8 | 161.3 42,2
1931 , 1/8.9 153.8 na.s 109.2 135.4 5544
1932 9.2 105.7 135.9 T4l 99.5 58.4
1933 91.0 39.8 194.6 98,8 127.2 Lhed
Sourcegs 1,3,5 : I.T.R.D.C. (International Tin Research & Development

Couneil)
2 & Metallgesellschaft,
4,6 3 W H, Gartaen.
In the table, the supply side is represented by the
The
figures for smelters? output in column 2 indicate the flow of

figures of mine production and smelters' production.

new tin in metal form. In order to give the total supply of
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tinat any point of time, this flow of new tin has to be added
to the figures for stocks. Visible stocks in column 6 are those
registered by the market and do not include consumers! stocks
and other stocks which are ®invisiblet,

Mine production figures represent the supply of tin
one degree nore removed from the market, as the tin concentrates
thus produced have to be smelted and refined before being sold
to the consumers. They do, however, show the reaction of the
mining producers to the price of tinj since the price received
by the miners from the smelters for ore is based upon the price
of tin metal in the market, It must be borne in mind that
since 1930 and 1931, mine production has been restricted,
#yoluntarily® or compulsorily, in a large part of the producing
world. Subject to the restriction in the supply of ore, the
cutput of the smelting industry is not otherwise artifiéial]y
limited,

On the demand side, the figures for deliveries and
consumption are given here. Delivery figures represent the
q@ntities bought and sold and are taken from the market returns
which oover the reporting warehouses only., Deliveries which
are made directly from smelters to their consumers do not appear
in the market returns and can only be estimated with a certain
degree of arbitrariness, Similarly, consumption figures are
estimates, although their plausibility is supported by other
data such as the output of tin plate and other products using
tin. The actual quantity of tin which is smelted cannot be
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obtained exactly. The discrepancy between the deliveries and
consumption figures represents approximate changes in consumers'
stocks.

It is obvious that, as the difference between smelters!
production and deliveries is widened, the price of tin will tend
to fall; and as this gap becomes smaller or negative, the
price will tend to rise. |

(a) Oubput.
10, How did the tin miners react to the movement of prices?
We have seen in Table 1,2 that, in 1929, in spite of the fall in
price from an average of £227 in 1928 to £20/,, the world mine
production increased from 177,800 tons %o 192,300 tonms. In faet,
most countries producing tin increased their output. A glance
at the statistics of production during the 1920's will show that
1929 was in fact the lagt year of an upward trend in tin pro-
duction, beginning in 1921/22. In other words, the period 1921
1929 was a period of development in the tin indnstry, and a fall
of £20 to a level still above £200 was not sufficient to halt the
progress in production, Moreover, producers' reaction to a
fall in price cannot normally be sudden, even though the entire
cost may not be covered by receipts in the short run, so long as
the price is expected to recover later. It was not until the
end of 1929, and in 1930, when price fell below the £180 level,
that mine production figures began to decline, In some case;,
Sutput dedlined as the result of a voluntary restriction scheme,

but in others, such as in Cormmll and in Australia, mines were
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closed as the price fell below the £200 level. However, on the
whole the decline in production was not as considerable nor as
rapid as was generally expected at the time. Indeed, some
producing countries ewen increased their production in 1930
above the 1929 figures, (See Note 4) and among the principal
countries which applied the voluntary restriction scheme,
prescribed by the Tin Producers' Association, the decrease was
small in many cases, Table 1.3 illustrates this point,

Table I
Pri t of Ti 0

1929 1930 | Change

% of 1929
Average Price (£ per ton) 203.9 | 142.0 ~30.3%
Output (*000 long tons)
Australi& sesn ese ece 202‘ 1045 -350”
UK. 3.271 2.49 -23,8%

*Nigﬁri-a ees eee see 10.73 8 57 .molx
*Bolivia see eos oo 46.3‘ 38.15 -170ﬂ
"‘Malaya eee eca eeoe 69037 63097 - 7‘8%
‘N.EQI. cose soe Y X 35092 34.90 - 209$

China ' eee ess ese 6078 6086 + 1.2%
Siam eee eee eee 9094 11.06 "11.2%
Burma eee eee ose 2.40 2075 "'1406%

World eee eoe ooe 192060 176.00 - 8.6%

_Sm $ I.T.R.D.C.
Note ¢ * = Countries in which voluntary restrietion was
applied in 1930.

The table covers all the countries which in 1929
produced 2,000 tons of tin or more. The only country not
given here which has subsequently become an important producer
in the Belgian congo.

Hote 4 This does not preclude the posaibility of an even
greater increase, had the price not fallen.



1o

1. In 1931, in spite of the compulsory restriction scheme
operating in the main producing countries, price fell still
further, and did not actually recover above the £180 level until
1933, Owing to the application of the quota system in various
countries, it is not possible to assess the reaction of the
miners which would have teken place had they not been subject to
State regulations limiting output. Of all the countries which
appear in Table I.3, those whi.ch are marked with an asterisk
were under such regulations from March, 1931, plus Siam which
joined the scheme on a privileged basis f rom September. The
cases of China, Burm, U,K. and Australia, which remained 'free',
and that of Siam during the first 8 months can, however, be
considered; Table I.4 shows that, with the exception of Siam
and Australia, mine pu'oduction was reduced in all eountries,
the most outstanding case being U.K. -

' Table Io4.

Price and Output i "Free Arege®
19%-1931

| Change
1930 1931 % of 1930

Average Price (£ per ton) 142.0 118.5 ~16,.5%
Output (*000 tons)

U‘Ko eos o000 oece oo 20‘9 0060 -7509%
BUrma see¢ oes oes ose 2.75 2.01 "%09%
China ce¢ ece oee oo 60% 595 "]-30z
) siam L X X J L XN ] oee o0 e n.o6 12.93* +16.“
Australia  eee oo oo | lod5 1.75 | +20.7%

3 IoToRoDoco
¢ % = annusl rate of first 8 "free" months,
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Indeed, in 1931, amongst all the tin producers of the

world, Siam and Australia were the only two countries which

actually increased their-output-in the -face of the lowest level

of price. (See Note 5). From the trend of production, it msy -
be sald of Malaya, and probably of Nigeria and the N.E.I. slso,
that but for the artificial restriction, their output might hawve
been maintanined, or even increased. 'fhe explanation lies in
the flexibility of the wages amd cost structure in thess
countries, This, we shall discuss in a subgequent chapter, but
whether this conjecture is right or wrong, the fact remains that
even China and Burma, who produced tin more or less under the
same cast conditions as Malaya, N.E.I. and Siam, had actually
reduced their output in 1931, without artificial interference.
12, The above amalysis, to gum up, shows that during the
period 1929-1931:

(2) When the price level fell to £200, few'mines wers
closed downg on the contrary, the trend of production remained
upwards. This, even without a fall in consumption, had a
depressing effect on the next period.

(b) Even when price fell to a level of £140, several
producing countries still increased their output. Of those
which reduced theirs, the most important ones only did so

through a voluntary restriction schems.

Note 5 The case of Australia, however, may be explained by
the fact that her output in 1930 bad fallen so low that it became
the record mipimum., -
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(c) With a price level of £120 or below, countries which
increased their output becams rare exceptions,

(d) It took more than three years of falling and low
prices to reverse the upward trend of production. This decline
in output was rather small up to 1931, and it would appear that
a substantial reduction could not have been achieved without a
compulsory restriction scheme enforced by Governments, or by a
complete collapse in price.

(e) Table I,2 shows that it was not until 1933, when mine
production was reduced to less than half of that for the year

1929, that the price of tin rose above the £180 lovel.

(b) Intake.
13. On the demand side, Table I,2 shows that the absorption

of tin was about halved between 1929 and 1932, but ths fall in
deliveries was more serious in 1932 than in previous years,
although the large fall in price occurred earlier on, the
price level in 1932 being, in fact, slightly higher than in
1931, On the other hamd, the 41% fall in price between 199
and 1931 was not sufficient to cause a.ny increase in demand,
since, as we shall see later, the business factor is in this
case far more important than price wmﬁeratiorﬁ. In the
face of business slump, tin consumers could not be tempted to
buy more tin éven at a much lower price. This further
aggravated the problem of tin price,

L. An element of considerable importance determining
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the price of tin on the demand side bas always been the role of
the U,S.4., which is the largest consuming country. Although
full analysis must await a subsequent chapter, it may be pointed
out here that the U.S. consumers' stocks of tin (i.e."invisible")
have a tremendous influence on the course of prices. A compari-
son between deliveries and consumption figures (which in the
case of the U.S,A. are fairly reliable, though by no means
perfect) shows the movements in consumers stocks during the
period 1929 - 1935.

Teble 1,5,

Approximgte Movements in Consumers' Stockg

long tons of tin

1 2 mB =t,1 2' 2 )
. 1 ments (+ or -
Deliveries | Gonsumption in Consumers® Stocks
8 tockpiling
1929 89,116 87,000 + 2,100 )
1930 794225 7,600 | + 6,600 ) + 16,400
1931 63,450 55,800 + 7,700 )
Destocking
V| nm | am ) il
933 57 400 -3 ; ~ 18.000
1934 16,215 53,800 | = 7,100 ’
1935 59,110 62,292 - 3,000 )

Sources & 1, Statistics of Commodity Exchange, Inc,
2. American Bureau of Metal Statistics (estimates)

Table I.5 suggests that, had it not been for the
stocking~up of tin in consumers' hands from 1929 to 1931, price
during this period would have sunk even lower than it actually

did, Notwithstanding a great fall in production in 1932, price
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was still low, mainly becsuse the deliveries to the U.,S.A. were
halved, compared with 1931, From then on, the consuming inter-
ests revereed their policy regarding stocks, and allowed them
to run down in the face of rising and high prices. Not only
was this stocks policy used as a weapon against higher prices
fostered by a producers! agreemsnt, it also afforded the
consunmers a handsome profit; and in this way they acted in the
capacity of speculators.

(¢) Conclusiong regarding the Great Depression
15. The foregoing analysis points to these facts regarding
the problem of price slumps

(2) The decline between 1929 and 19.31 1ag mainly due to
the increase in supply, caused partly by the spectacularly high
price in 1926/7 and partly by the improvemen® in production
technique, and subsequently due to the stubborn resistance of
producers in order to sarvive, In this first period, the demand
factor played a relatively minor role.

(b) In 1932, when the restriction scheme succeeded
effectively in limiting womld output to about half of that in
1929, price was slightly raised, and the rise would have been
greater but for the decline in demand, which already began to
be felt in 1931, but which was most serious in 1932. Demand
factors, which are related to business activity, were of major
importance in 1931/1932,

(¢) The first two years of the inter-goverumental restrict-

ion operation and the Tin Pool did not succeed in raising price,
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because of the low level of industrial demand, and the stock=
liquidating policy of the consumers.

(@) The depression in the tin industry was protracted and
aggravated because, on the one hand producers were slow in
cutting down their output, and, on the other, consumers were
impressed by the business prospecis rather than low prices,

The following could also be addeds H

(e) s seen in the chart of Fig.I.1, the slump in price
in 1938 threatened to repeat the story of 1929, but it was
interrupted by a Buffer Stock Scheme, a sharp cut in production
quota, and, more impartant still, by the rearmament demand on
the eve of World War II, It may be fallacious to conclude
from this that in the absence of these factors a depression of
the 1929/33 type would have followed; but it remains true to say
that however well the international quota system may succeed
in raising prise in prosperous times, it could not prevent the
price falling below the £1280 level.

I The Problemg of digh Price

16, As low prices hurt the producer, so high prices are
distasteful to the consumer, but unlike the case of low prices
where it was posgsible, st lesagt ex~post, to point to the £180
level ag the approximate crucial level, it is difficult, if not
impossible, to say, even approximately, what the crucial price
is at wvarious points of time in the upward direction., For one

thing, the reaction of consumers to the price of materials such
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as tin, which make up a small percentage of the cost of the
produced goods, is relatively unimportant in the short run,
Substitutes, even where possible, cannot be used suddenly
because of the difficulty in adjusting production plants on the
one hand, and the conservative character of popular taste for
consuxnption goods on the other,

This is not to say that consumers in the past suffered,
entirely in silence, the price of tin to rise to any conceivable
level, On the contrary, as in the case of producers when price
is low, complaints are often heard from consumsrs, especially
eriticising the International Tin Comuittee for its policy of
organised scarcification of tin and high prices, but there has
been no succesaful attempt at forming a mecnopsony to counteract
the.  producers' organisation, in spite of the fact that 55%-60%
of the annual woxld consumption is‘ concentrated in the US.A. anmd
U.K,, and in spite of the fact that the tin<plate industry alome
is responsible for roughly 35% or total consumption,

The U.S., Government and Congress showed sctive comcern
over the matter of tin, partly owing to the strategic comsider-
ations, partly on account of the genei‘al senge of resentment
against a cartel exploitation in a commodity of which the U.S.A.
is the largest consuming country while having practically no tin
mines within its territory; and, perhaps, occasionally because

the price was too high and tin was scarce. Mr, Cordell Hull, in
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a statement to the Tin Sub-Commission of the World Monetary and
Economic Conference in London, July 1933, expressed the concern
of the American Government at the formation of the American Tin
‘Pool; but confined himself to saying that "(The plan) should be
such as to permit of and provide for, the prompt and orderly
expansion of supply to meet improvement in demand®, In 1934,
when the average price reached £230, the House of Representatives
directed its Committee on Foreign Affairas to investigate ®the
extent to which the U.3, is dependent upon foreign nations for
its supply of tin and .... whether acquisition by the U.S, of
foreign tin resources .... would improve the mresent gostly and
dangerously dependent position of the U.S, with respeet to this
matter ....®. Again, when in 1938 a buffer stock agreement was
about to be concluded uith_ the object of stabilising prices
within the £200 - £230 limita, protests were woiced by the:
Anerican Government, ss well as by the private cohsuming
interestsa.

17. From the point of view of the producers as a whole,
and of the Government of the producing areas as well, a high
price is not an unmixed blessing, amd this is true both in

the short-run and in the long-run. Firstly, substitutes will-
be resorted to by consumers in the long-run, even when the

cost of tin forms a very small element in the total cost of the
products. Secondly, a high price will keep high~cost mines

in production as well as call forth new mines into productions
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and even under restristion agreements, countries which are not
members of the schemes can step up production without limit.
Thirdly, a policy of high price brought about by the excessive
restriction of output can only result in a widespread unemploy-
ment of men and machinery in the industry, thus creating a
problem which, from the point of view of the State, would counter-
act the benefit of higher prices. |
18. The persistence of a backwardation in the market,
indicates that during most of the period between the middle of
1933 and 1937, the price of tin was considered by the market
as being too high, especially between 1935 and 1937. The anmal
aversge price during this period wvaried between £205 and £242,

Another period in which the price of tin can be said
to be definitély high is between 1924 and 1927, when the anmual
average price varied between £240 and £290, During this period,
moreover, as can be clearly seen in the Chart of Fige. I.1, price
fluctuations were very large and frequent, ranging from the
lowest of £200 to the peak of £320, The shortage of tin during
this period was due, on the demand side, to a large and sudden
increase in consumption. On the supply side, it was due to the
balt in development in various fields in the East during the
war, and to the fact that there was a considerable time lag
between the increase in investments and the increase in output,
When finally the price reached the highest levels in 1926/27,
it called forth a large investment, and world productionvin 1929
was 70% above that of 1921, Although consumption still rose
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steadily until 1929, and only declined a little in 1930 and
1931, the price of tin started falling in 1927 and reached a low
level of £104 in 1920. Quite apart from the crash in demand
which at any rate was not serious until 1932, the tragedy of tin
in the Great Depression was ceused by over-investment, which,

in turn, was the result of high, 'fantastic! prices during

1926,
Iv The Problem of Price ctuationg,
19. This brings us to another evil inthe tin industry

related to price - i.e, price fluctuations, Price fluctuations
are undesirable both for the consumers and producers. We have
seen that excessively high prices lead to over-imvestment and
over-production; and, even if demand does not decrease, can and
did bring about a slump in the tin industry. BExcessively low
prices, on the other hand, especially when they are persistent
and protracted, not only ruin a large number of producers after
a long period of struggle for survival, but generate a serious
scarcity of tin as consumption suddenly inerecases. This is
particularly true of a mined raw material such as tin, where
the maintenance of lode mines is costly during a elose-~down
period or where, in the case of alluvial mining, machines such
as dredges are expensive and require time for construetion and
rehabilitation, Several lode mines, e.g. in Cornwall, were
closed down, and in some cases were allowed to be flooded
during the Great Depression of the 1930's and their re-opening
could not be justified unless and until prices rose to a very

high level., The Eastern alluviagl fields cannot produce their
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own dredges which have to be constructed in Europe, Australia
or America and then transported to the field. |
Fluctuations of price also upset the working of both

producers and consumers in the sense of incressing the elemenf .
of ‘uncertainty in their plans, For the producer, this is an
extra cost added to the ®"normal® risk of a mining industry in
general, For the consumer, fluctuations may result in big
losses, or big windfalls (although a small amount of tin ia used
in each unit of the final products), because tin is an expensive
raw material, From the point of view of the community; price

.- fluctuations are undesirable for at least two reasonss
State revenuses, e.g. royalties, export duties, etc. fluctuate
with them, and in all the main producing areas tin is ome of
the mogt important sources of Government retenua,v.:girecf ani
indirect. The other evil of price fluctuations for the -
Government of producing areas is that of unemployments
Recurrent unemployment of men and materials in times of dwindling
Government revenues was a grave problem for mining countries
vhich, in the case of tin, my be classified as primitive areas.
The problem is all thé more serious where the factors of
production thus thrown out of employment are specifics

Lot us now examine the severity of the fluctuations -

in tin price during our period, Figure I,1 clearly indicates
two kinds of fluctuationss long=~term or cyclical fluctuations
and short-term fluctuations. '
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(2) long=term Fluctuations.

20. Long~-term fluctuations only need brief consideration
here, since they are associated with the general business cycle,
and could not be discussed without reference o thie general
economic and social framework. It is sufficient to point out
that the magnitude of the ranzes between pezitz and troughs in
the case of tin is considerable, and is exceeded by few other
commodities, of wiich rubber is an extreme case.

Table I.6 gives the ratios of the lowest and highest

prices of tin during the veriod,

Tgble T,6,

Long-tern Fluctuations of Tin Prices,
(London Standard Cash)

.. &3 -
Direction AU s Sl il el
1 Upward Feb.1922-0ct,1926 56 1: 2.3

2 Dovnward | Oct.1926-June 1931 56 1: 3.2

3 Upwerd June 1931-Mar.1937 69 1: 3.1

4, Downvward Mar,1937-May 1938 AV A l1: 2,0
{interrupted)

For the purpose of comparismn, table I.7 is given
below and comprises the principal food and raw materials as well as
the ®wholesale price imdex for all commolities®, (See Note 6)
Calculation is made from the monthly average price in Few York

and the result is slightly different from Table I.5.

Note 6, Sources U,S, Bureau of lebor Statisties,



.26.

Table 1,7,

Co tive long=term fluctuationg of f
and rawy material prices (1921-1938)

Ratio between Lowegt and Highest
- 2211 commodities™ 1 t 1.8

Tin 1: 3.6 Raw Wool 1 ¢t 445
Copper 1 : 4.5 Qotton l: 5,9
Lead 1l: 3.8 Meat 1:28
Zinc l : 3.1 Butter 13 3.1
Rubber 1 338.4 Wheat 13 3.4

Tin occupies about the middle position among the
primery products, being between the foodstuff on the one hand
and raw materials such as rubber on the other., Attention must
be drawn, however, to the fact that tin is an expensive metal
feclmned per unit of weight, In the above table, the range of
tin prices expressed in absolute terms, is in fact among the
greatest of the list,

(b) Short~term Fiuctuations,

21, Wo shall also confine ourselves to stazting the
intensity of short-term fluctuations of tin price, and comparing
it with other materials, leaving discussion aside for a later
stage. The following Table I.8 is calculated from the daily
mean pricses quoted in the London Metal Market, Prices of
consecutiva "market®™ days are compared; and the frequencies

are observed for price differences of (a) between £3 and £5

per ton, (b) between £5 and £10 per ton, and (¢) above £10 per
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movenents less than £3 in magnitude are neglected.

indicates the frequencies and nmagnitude of {luctuations

the range.

Annual fluctuation ranges, both in absolute

The

and

Movements in either direction are tzken into account, but
result

within

relative terms, are given in Table I.9 which zhould be read in

conjunction with Table 1,3 in order to give the full idea of

short-term fluctuations?

Table 1,8

Freguencies and Maggitude of Short-term

Fluctuations of Tin Price 1921-1938,

Frequenciss of Move=
ment between consecutive

tnarket®

days.

£3 -85

£5 - £1o! > £10

I Relativ gtables
1922,1928,1929,1931,1932,1934,1938
exemplified by 1934 (most stable)

and 1929 (least stable)

II @mﬂ&ﬁ%&g&m
1921,1923,1925,1926,1927,1930,1933,

1936,
exemplified by 1926
and 19%
III Violently Fluctuatings 3 years
1924,1935,1937.
A935
1924
and 1937

29 times
51 times
55 times

1 time
7 times

15 times

10 times

16 timess
27 times
36 times

N1
M1

N1l

i
)

8

biggest difference 3 £14
b bizgest difference ¢ £20
blggest difference 3 £24

]
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Igble 1,9
Range of Aunual Fluctuations of Tin Price
1921-1938

Year (£ per long ton - London Cash Standard) | Range as %

Highest | Lowest Average Range of Average
1921 | 0.5 /2.0 165.4 62,5 38
2| 1879 139.0 159,5 48,9 3
23| 240.0 176.0 22,2 64.0 31
24| 28.3 200.8 248.9 97.5 - 39
1925 | 290.0 229,0 61,1 61.0 23
2% | 321.1 26144 291.2 5947 21
27 | 319.6 257.3 239,1 62.3 22
28 | 266.0 205.8 27,2 60.2 26
29 | 229.8 174.0 203.9 55.8 27
1930 | 180.6 104.6 142.0 76.0 54
31| 141.9 100.3 118.5 41,6 35
32| 157.8 102.4 135.9 55.4 A
33| 230.1 | ULl | 194.6 89.0 46
34| 244.0 222,2 230.4 21.8 9
1935 | 245.5 208.2 225.7 37.3 17
36 | 24.6 175.2 20446 . 69.4 34
37 311.2 180.9 242.3 130.3 54
38| 217.2 153.3 185.6 6349 34
Average 203.4 6.2 32

It may be remarked here that the claim of the Inter-

national Tin Committee for success in stabilising price was
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Justified by the 1934 record, although the stabilised level
was as high as £230 per ton. However, the claim lost its
weight in 1937, when both the frequencies and the range of
fiuctuations were by far the greatest of the whole period,
exceeding even thc notorious "free® year of 1924,

Finally, we compzve the short-term price fluctuntions
of various primary comsodities in Table I.1C. The figures
compared are the average annual ranges of prices expressed 2s
percentages of the average prices, This, adnittedly, can only

be a rough comparison, since the frequencies of novements are

neglectede.
Tgble 1,10,
Comparative ghort-term Fluctuations
- in the Prices of Pri Produc
1921 ~ 1938
Average Ranzes as % of average Prices.
Tin 32% Raw Wool  20%
Copper 33% | Cotton 31%
Lead A% Meat 22%
Zinc 32% Butter 23%
Rubber 47% Wheat 30%
(c) PRELIMINARY STATEMENT OF THE PRCBLEM
22, In the above analysis, we h=ve taken the price course

as the starting point for the present enquiry. Even at this

stage, several pcints arise which can be summed up as followss
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(a) The price of tin fluctuates considerably both in the
short-and long-run. A slump tends to be protracted and, at its
end, to generate a boom of fantastic magnitude, which, in its
turn, causes the next slump to be more serious. The concept
of equilibrium price, whether or not attainable in economic
theory, is rarely reached or even approached in the caze of tin
during the period under consideration,

(b) Ths fluctuations appear to be caused in the short~tun
by the inelasticities of both supply and demand in relation to
pricey and in the long-run, by general trade activities,
Superimposed on this problem, which applies to most primary
comnodities, there appear to be some othar factors belonging
particularly to the tin industry which brought the price of tin
down to a ruinous level, even before the general trade depression,
and caused serious problems, even while demand was actually
expanding.

(¢) In the past, inter-governmental agreements on product-
ion restriction, suppl=mented by occasiomal buffer pools, have
not succeeded in curing the inherent difficulties, even viewed
from the angle of price alone. Whether they have, or have not,
created new difficulties which=ze apt to influence the precsent
and future situation, will have to be examined. From the point
of view of price, statility was achieved to some extent at a
very high level, but the schemes were unable to prevent wild
fluctuations at times, nor did they succeed in preventing price

from receding below a crucial level.,
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(d) It is generally recognised that the organisation and
behnaviour of producers meting singly or collectively are very
important factors in the industry, and consequently deserve
detailed analysisj but the actions and reactions on the part
of the consumers, which so far have escaped the notice of most
students of the tin industry, are also very important. Ons
orief point has been mude in paragraph 11. above, regarding the
stock—holding policy of U.S. consumers. !lore detailed analysis
of the subject is needed.

(e) ©Since international schemes of tin have been in the
past a matter of agreement between governmenté and are likely
to be more so in the future, the interests, direct and indirect,
of the States in mining and comsuming countries, have to be

taken into account.
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CHAPTER II
CORSUMPTION,

(A) THE COiMODITY TIN.

1. Like many other com-odities, tin, as bought and sold

in the market and consumed in manufacture, is not = homogeneous
commodity. Generally speaking, the tin metal which is tender-
able on contradts in the important merkets of the world is above
99% in purity, and is delivered in slabs or ingots of between
28 1bs, and 120 lbs. in weight., Tin thus taaderatle is divided,
according to its degree?of purity, into two big classes within
which there are various brands, sometimes designated by the

countrieg where they are smelted and refined. The two classes

ares
Class A 3 degree of purity of 99.75% or zbove.
Class B : degree of purity less than 99.75%.
Naturally Class A commands a higher price than
Class B.

Typical analyses of some well-known brands zre given

as followss



Table H.lo

Typical Analyses of Tin.
| Anti-|Arsen- Bis~ |Cop= 841 | Sul~ ! Nickel,
E Tin .mony.| 1o Lead mith,| per, | Imn‘;ver. phur,, Cobalt.
Class A -
Straitas: Eastem ! 990907 0003 0035 0024 0009 0003 0008 ’ - .008 .003
Smelting Co, 1 i :
Straits: Straits | 99,895 ,004 |.031 |.029 |,007 |.025 |,009 = - - trace
Trading Co, ;
Banka 99.983 | L0101 |trace |,0001| - - 00641 - - -
English: Chempur | 99,9919 «003 | = |,0027|.0006| 40005|,0013 =~ | trace; =
Class B : ‘ ?
Enmg‘lish: Cornish | 99,180 '.139 |4080 | 4440 |,020 |,118 |,008 | = - 14015
F, : é !
Chinecse: Wing 994343 ].031 <040 | 4434 |.007 | 052 |,010 trace| 0Ll .072
Hong No,1l. | | ' | (cobalt)
; : {
{

Source ¢ I,TeReD.Co

.€€0
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2. Even within Class 4, "Straits® tin, both of the
Eastern Smelting Company (Penang), end of the Straits Trading
Company (Singapore) are the favourite among the consumers, and
~usually command a premium over the "English Standard®, or other
brands. Before the war, consumers in the United States used
RStraits® for the most important line of consumption, i.,e. for
making tinplate, as well as for tin foii; English-smelted tin
was usually reserved for use in solder, ete. Tinplate manu-
facturers in Great Britain use "English Standard refined tin",
and those in Germany "Banka™ and German "BerzeliustRose Brand®,
The preference for ®Straita® may be due partly to
trade prejudice; but the main reason is a rationali one. The
effects of impurities are considerable from the point of view
of the consumers. For indtance, very small quantities of lead
and copper soften the metal, whereas the hardness increases
when slightly greater quantities of these impurities are
added. In fact, hardness, appearance, fluidity and other
qualities of tin are affected favourably or unfavourably accord~
ing to the use for which it is intended, by varistions of such
impurities as arsenic, iron, antimony, etc. YMore important
still from the economic porint of view is the loss to the
consumers resnlting from drossing which is considerably
increased by antimony, copper, bismuth, arsenic, sulphur, zine
and especially iron,

#Straits® tin is not preferred, however, merely
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because it is purer than other brands. Table II,1 shows that
"Straits® tin is only 99.89 or 99.91% pure, vhich is lower than
Banka, Chempur, American Vulcan (99.987), U.MJILX, (99.96%),
and a few other brands. During 1920/21, the American Smelting
and Refining Corporation attempted to put a certzin quantity

of very pure electrolytic tin onto the mariets both sides of
the Atlantic, but it was found not to be readily saleable.
Endeavours were rade by the Duteh Government to populnrise
¥Banka® brand in the U.S.A., pcinting out th=t any difficulties
experienced in working with Banka tin were due merely to
unfamiliarity with its characteristics, and in particular with
its greater fluidity, necessitating somewhat lower melting
temperatures. In the words of an American mamufacturer,
however, "Banka tin did not have a solid cesting, and there
were slight blowﬁbles in the casting, which, when put into

the molten metal, exploded and caused a splashing of the metal
and a very great hazard to the workman® ..... "But, according
to the same authority, that difficulty has been overcome®.

(See Note 1). Although Banka tin and other refined brands are
held.high in the scale of preferences of the consumers, it is

probably true to say, even today, that "Straits" tin still

Note 1, Evidence of W.A.Irvin, President of U.S. Steel Corpor-
ation, N, Y., to the Tin Investigation Sub-Committee of thz U.S,
Honse of Representatives Committee on Foreign Affairs on
H.Res.404, 73rd Congress, 2nd Session and H.Res.71,7,ith Congress,

1st Sessione (1934~35), p.1013 in Tin Investigation (U.S.
Government Printing Office, Washington, 1935).
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reigns supreme. ®Banka®™ tin, on the other hand, commends a
premium over ”Straits“ on account of its greater puritys; but
in view of its more limited uses, its output was said to be

deliberately restricted in normal years.

(2) PROPERTIES AMD USES OF TIH

I Joragl Industrigl Useg

3. Tin is used in noraal times because sf the following
properties: (a) resisiance to corrosion, (b) low —cliing point,

(¢) anti-friction, (d) softness and ductility, (e) toughness
when alloyed, (f) appeerance, (2) special effects when in
chemical compounds. Some of these properties are nst clearly
separated from each other,

(a) Corrogion Registance
Lo Small quantities of tin added to other metals and
alloys remarkably increuse their resistance to corrosion, iost
acids cortained in food, such as vinegar, lime juice, ete, do
nct affect ting others are decomposed by it. This property
explains why tin is used to coat steel sheets in the manufacture
of tinplate, whose main use is in food packing and canning
industry. The physical qualities desired tn the tinplate are
imparted to the steel sheets by the thin skin or filament of
tin, which actually foras an 2lloy with the steel, Beyomd a
certain required thickness, tin does not actually ad? to the
physical qualities or to the value from the consumer's standpoint.
The minimum thickness varies with the use for which tinplate is

intended,
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(v) Low-melting point and joining property

5e Tin fuses at about 232° Centigrade. (See Note 2).
This property of tin, together with its ability to join separate
rleces of metal or several metals to one another =makes it an
essential wetal in solders. Generaily, solders are tin-lead
alloys of various combinntions according to the purposes. The
proportion varies between 307 tin (in Plumbers' Solders) and
955 (in special electrical solders). Eutectic solders, or,

as comionly called, Tinman's solders, contain 637 tin, and are
used for the making of tin cans. Lead alone does not adhere
readily to such metals as iron and copper, and for this purpose,
tin is necessary., ioreover, the greater the proportion of

lead in a solder, the longer it will take to solidify. The

low meiting point of the tin-lead alloys enables them to be

used t0 join other metals without risk of melting the latter,
Apart from cans, solders are used in the menufacture of engines,
radiators, telephone end radio apparatus, generators and for

general plumbing purposses etc.

(¢) Anti-friction
6. Tin's anti-friction property makes it an essential
component in bearing metal, i.e. the metal which bears the

friection in machinery. Tin has a capacity of holding a filnm

Note 2, Compare with aluminium 660° o3 copper 1 083 iron 1,535
ickel 1,452, lsad 327°, zinc 419.4°, Cadmmm, tin’s closest
rival as solder, melts at 321°,
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of_lubricant on its surface, and at the same time, resisting
corrosion by the lubricant. A tin-based bearing-metal helps
to avoid "seizure" (see Note 3) during a failure of the lubri-
cation of short duration, because the low meliing point of tin
allows the bearing metal to fuse rather than to cause "siezure",
Its softnass and plasticity enables ihe bearing metal to adhere
firmly to the backing or support, and minimise the adverse
effect caused by inequalities in the loading.

Bearing metal may be either tin-based or lead-based,
A tin-based bearing, commonly called Babbitt i1s a tinecopper-
antimony alloy, copper and antimony serving to give the strength
necessary for supporting the lead and resisting wear and tear.
Normally, Babbitt contains about 39% tin, although in some cases
the proportion may be lower. Tin-based bearings are tougher
and more costly than lead-based ones, and are consequently used
for heavier duty., For lighter tasks, lead-based elloys may be
as low as 10% or even lower: the main element being lead which
is soft.

(d) Softmess and Ductility.

7. The relative softness and ductility of tin, together
with its non-toxicity and anti-corrosion properties, enable
it to be used in the form of foil for wrapping food, chocolate,
clgarettes, etc.; and in the form of collapsible tubes for

Note 3, A part of a machine "siezes" when it becomes #tuck,
owing to excessive heat or pressure through a failure of the
lubricant.,
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containing toilet preparations, tooth-paste, ointments, etc,

Although tin is less malleable than gold gpd silver
or copper, it is more so than platimun, lead and zine, It can
be flattened to a thickness of 1/5000 in.; in practice, however,
the thickness of tin foil is about 0.,0065 in.; 1 1b, of tin
makes about 7000 sq. in.of foil,

Tin foil is, in general, pure tin leaf containing
from 1% to 3% antimony with other impurities not excceding
0.3%. It was formerly used for the silvering of mirrors,
Today, the Chinese are still consuming anmally a large
quantity of tin foil in the form of ritual papers, as money
burned for the dead, Elcctrical apparatus, c.g. condeners,
also contains tin foil,

Collapsible tubes contain up to 4% copper, or up to

3;{: antimonyo
(e)  Toushness in Bronge.
3. A copper-tin alloy is commonly known as bronze. Both

metals_taken geparately are soft, but as an alloy,
bronze is harder than either element. Ancient bronze contained

38% copper and 12% tin., Much of modern bronze is 838% copper,

10% tin and 2% zine.
Bronges with hich tin content can be cold-worked and

wrought; low-tin bronzes are suitable for the production of
ea:;tings of all kinds,
The following are some of the uses of tin-copper

alloys:
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Bell Metal : 20% tin + 80% copper.

Gun Metal : 10% tin + 28% copper + 2% zinc,

' Phesphor' bronze : 10% tin + 89% copper + 1% phosphorus

" (used for pump plungers, valves and the bushes of

bearings) -

British copper coins : 4% tin + 95% copper + 1% zinc.

Gun metal alloys are used for castings of high
strength and resistance to corresion. Bronze containing up to
33% tin is used chiefly in the prodiction of certain types of
telescopes. A cast bronze, composed of a solid solution of
tin dissolved in copper, is said to be the ideal bearing
structure as well as an excellent material for gearing,

(£)  Appeagance.

9. - An ingot of pure tin is silvery-white, exhibiting
considerable lustre, and is not subject to tarnishing on
exposure to» normal air, This quality is responsible for the
widespread use of tin in various forms of consumers' goods,
especially for decomtive purposes, Britannia metal, used
for spoons, forks, teapots, etc., is a tin-antimony alloy.
Pewter was origimlly a tin-lead clloy; but the latter metal
is no longer used, owing to the risk of its contaminating foodj;
nowadays :p@wter consists nearly entirely of tin, a small amount
of antimony and copper; the latter being added to it in order
to strengthen the metal, A large number of small metallic
articles, such as lishting fixtures, bucklcs, buttons, etc.,

are tinned so as to improve their appearance,
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(g) Special effects in chemical compounds,
10, In the form of chemical compounds, tin is used for

various purposes in manufacture, some of which are mentioncd
heres

Tin oxide ¢ an opacifyinz agenl in the manufacture
of uhite glazes and enamels, presenting a white
surface covering on the off-colour ware,

Tin chloride : a mordant for dyeiny and bleaching
textile zoods, and in treating natural and
artificial silk to mclie it rustle and to increase
its weisht,

Tin olecate : useful as lubricating oils.

Other tin chemical compounds have pharmaceutical uses.

(b)  Other uges.

11, Of the other common uses not yet mentioned, the
following can be added

Terneplate s which is a steel sheet, coated with an
alloy of tin and lead (1 : 3), instead of pure tin as in the
case of tinplate, Terneplate is used largely for roofing,
for gasoline tanks on automobiles, in the construction of metal
furniture and cebinets, and some is substituted for tinplate
in non-food containers,

Printing metgl : which is an alloy of lead
(50% - 83%) + antimony (10% - 33%) and tin (2% - 20%). The

function of lead is to constitube the body of the type, tin to
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confer fluidity and toughnesss antimony to confer hardness
and the expansiveness necessary to obtain sharp-~faced types,

Galvanized iron-gsheet : about 0,5% of tin, (the
rest being zine) is used for this purpose in order to give the
surface of the sheets an extre-brishitness,

Electric Coppepr~wire: Tin is used to coat electric
copper wire, where the latter is to be insulated with rubber
compound, in order to prevent its contamination by the sulphur
of the insulation - electrical propertics of copper being

affected by sulphur,

11 General Characteristic,
12, The general characteristic of the uses of tin is that

in almost every line of consumption, the cost of tin forms a
very stmll fraction of the total cost or price of the final, or
semi~-final products, The possible exception is tinfoil, which
is more or less pure tin, but even in this case, the proportion
in cost between tin and the fimal product including the food
‘wrapped may be very small, The following table is an illustrat-
ion of thig fact: the price of tin being teken at £470 per ton
as in mid-1947, which date is also used for the prices of the
final products. The proportion of tin enterin- into each case
is according to the pre-war normal prectice. It is to be
noticed that where the proportion of tin cost is high, the
products in which tin is incorporated, namely solder, and bronze,

are ognly semi-finished goods,
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Table II,2

Value of Tin ag Percentzgoe of the Value of

the Products in which it is Incorpomated

I I II1 :
Finished or Semi- {II as %
Oces Cost of Tia. finished goods and of III
their prices
HJot-dipped tinplste.' 0.156d.per can | Ganned food: 155 -
' 106.. - 25.&0 052
1der(Plumbers®) 1s.1d.per 1ib, Solder 1s.6d.per| 72%
(2 1ead: 1 tin) ’ 1b.
Bronze (10% tin) | £46:133/d, per £152 per ton, 3%
' ton,
lotor cor 13s.6d.per car | £350 to £3,000 [<0.2%
! per car, s
Collapsible tubes 11/4d.per tube.| Tooth paste: 7%
(sige 5in.x lin, 15.6d,
diameter).
I1I Tin ag a Strategic Material.

13.

In modern warfare, nearly everything can be called

strategic raw-material; but tin is one of the materials which

have direct uses in warfare,

Horeover, U,S.A., the cihief

consuming country depends entirely upon imports for her tin

supply.

A report on Tin Investigation by a sub-coacittee of

the U.S. louse of Representatives Commitiee on Foreign Af7airs in

1934~1935, listed, as the specific uses for the metal, 36 itens

for the Army and 20 others for the Mavy, ranging from machine

guns to forks and spoons, from tanks to buckets, from bomb

fuzes to bomb cases, and addeds
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it will be recognised at once that while there are
comprised in the above list certain specific uses for the metal
pecullar to the dar and Navy Departments, its actual use in
mtional defense during time of war will include all of the
myjor uses set forth under the industrial applications of this
material, For examplces, tinplate, as represented by tin cans
and other containers, is a primary necessity for the fecding
and supply of troops, while bearinz mectals, solders and
practically all other industrial apnlications are either
directly included in ailitary anc ncwal ecquinzent or are
incident to the manufacture thereo’. For these reasons it
is evident that in all of its rajor ficlds of usefulness, tin
should be classed as one of the most important commodities in
the scheme of nztional defemse...." (Scc loie 2,)

In practice, in 1940, the U,S, Arcy and ¥evy Munitions
Board included tin among the 1/ commiodities lisied as
"Strategic materials", defined as vital for defence and
obtainable generally {rom beyond the territorial boundaries of
the United States - as distinct from Yeriticel materials®,
15 in oumber, which were held to present less intractable
supply problems, These definitions wcre replaced in March,
1944, by an announcement by the U.,S. ‘ray & ilavy “unitions
Board: "Strategic and critical materials are those materials
required for escential uses in a war ewmergeancy, the procurement
of wiich in adequate guantities, guality awvd tize, is sufficients
1y uncertain Tor any reason to rejuire prior provision for the
supply thereof®,

Tin was thus one of the Jirst seven minerals and
metals designated by the U,S. Metals Reserve Company for stocke

piling and ranked second in relstive cost of deliveries to the

M, R,C., amounting to over $211,532,000,

Note 4. U.S. Tin Investigation: op.cit.p.l3,



45

At the end of the war, the M,R,C. held 53,500 long
tons of pig virgin tin on 30th September, 1945. This stockpile
become 55,600 long tons on 1lst June, 1946,

In July 1946, U.S. Congress passed the Strategic and
Critical Materials Stockpiling Act which received the President-
inl assent at the end of the month, allowing the Secretaries of
War and of the Havy through the Procurcment Divislon of the
Treasury to "make purchases of strmategic and critical materials
eessnd to provide for their storage, security and maintenance
for stockpiling purposes....which purchases shall be made, so
far as 1is practicable from suppiies of mterials in excess of
the current industrial demnd....® The money appropriated
for the first year ending 30th June 1947 for the purchase of
all strategic materials stockpiled, amounted to $100 million,

At the end of 1947, the reserve stocks of the U,S,
Navy and U,S., Treasury, not available for industrial allocation
were 12,140 tons of pig tin,

Y. Vhat has been said above concerning the strategic
significance of tin for the United States of America can be
appliedﬁ to all major consuming countries, The main difference
in emphasis is due to (a) the greater importance of the U.S.A.
as a consuming country, and (b) the non-availability of tin
in the U,S, itself, From this last point of view, UK, and
U.S.S.R. to some extent, are in a slizhtly different positiocn,
but none of the major consuming countries is self-sufficlent,

as far as tin ore is concerned,
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(¢) QUANTITATIVE ANALYSIS OF THE INTER-WAR CONSUMPTION
BY USES.,

I World Congumption.

15, The relative importance of the various uses of tin

is indicated in Table II,3, which gives the estimated actual
(See Note 5) world consunption of tin, The fijures are no
more than estimtes, since exact Iijures are not available,

For the purpose of comparison, the margins of crror in the
absolute figures should cancel out, and the fizures appear to
be consistent with the production of tinplate, solcers, babbitt,
ete, Horeover, the trend of consunption as shown in this table
for the world as a whole for particular uses is confirmed by
Table II,6 for the United States, vhich is more complete, with
a smaller mergin of error, Nevertheless, within these limits
of reliability, the data used here, and the results of the
analysis thereof, ure to be treated as temtative, subject to

the circumstantial confirmation of the investigation in

subsequent paragrephs,

Note as distinet from (1) deliveries which are the
quantities sold and (2) apparent consumption which is
calculated from production + net import + change in stocks,

These two items normally appear in trade statistics.
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Table 11,3

Uges

World Tin Congumption
(Estimted by the I,T,R.D.C.)
(*000 lonz tons of virgin tin)

=1936

. ‘: ,

ii’;e Solder Babbitt;Bronze Foil %lzglz%p- cfii" OtherJ Total
1927 | 40,3 | 32.0 | 20,0 , 12,0 [10.0[ 7.0 | 8.5 = 242 |154.4
1928 | 44,2 | 32.0 | 21,0 §13.o 12,0, 8,0 |10.8 26,0 |167,0
1929 | 47.5 | 340 | 23.0 | 14.0 |12.0( 9.5 |110 = 29.0 | 130.0
1930 | 45.1 | 310 | 19.0 1110 | 87| %9 | 9.0 = 26.3160.0
1931|419 | 23.0 [ 13.0 | 9.7 | 7.5 9.0 | 7.3 | 2126|133.0,
1932 | 35.6 | 17.0 | 11,0 | 8.1 | 6.2| 8.4 | 5.2 l 19,5 | 111,0
1933 | 50.0 | 21.0 | 12,0 | 9.2 | 6.3| 9.8 5.9 | 21.8136.0
1934 | 47.0 | 22.0 | 12,0 | 8.6 | 58| 9.6 | 5.0 ; 21.0 | 131.0
1935| 2.0 | 30.0 | 140 | 9.9 | 5.9/10.5 | 55 } 23.2 | 151.0
1936 | 61.0 | 31.0 | 150 |10 | 5.5(1L6 | 52 | 22.7]163,0

_SO_£9§3 Io To R. Do co Yearbook : 1937 3 Tinplate 69, 000 tons

Total
1938: Tinplate 46,000 tons
Total

{

176,000
145,000

16. The following points emerge from the figures and may

be considered valid for the period from 1927 up to the beginning

of the wars
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(2) The trend in total world consuuption of tin, allowing
for cyclicai fluctuations, is roughly stationary, with a slight
decline., The 1937 peak compares slightly unfavourably with
the 1929 peak (17,600 tons compared with 18,000 tons). The
sane is true of 1933, compared with 1930; 1936 with 1923 ete,

(b) The cyclical fluctuation of consumption as measured
by the ratio between the 1929 peak and the 1932 trough is
1.5 ¢ 1.0, This range of fluctuation, however, is smaller than
that of deliveries, whick is roughly 2 : 1., This latter
consideration is more relevant with respect to the mariet and
price,

(¢) During the period, tinplate, solder and babbitt
retained the first three places in order of importance, Bronge,
fourth place until the depression, lost its place in 1932 to
collapsible tubes, which at the beginning of the period were
the least important single users of tin in the classification,
Foil and chemicals also suffered a severe dccline,

 The postion can be suzmed up as follows: Allowing
for cyciical fluctuations, the following forms of consumption
showed 4n upward trends

Tinplate ¢ 193=1928 = + 16,300 tans or +38% of 1928;

Collapsible Tubes 31936~1928 = + 3,600 tons or +45% of 1928;

and the following forms of consumption showed a downward trend:

Foil t - 6,500 tons or =54% of 1928
Chemicals : =5,600 tons or =52% of 1928
Babbitt : - 6,000 tons or -28% of 1928
Bronze ¢ = 2,000 tons or -15% of 1923
Solder : -1,000 tons or - 3% o7 1928
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(d) Among the various users of tin, some are more subjcct
to cyclical fluctuations than others. A rough indication of
the cyclical sensitivity of each use is obtained by taking the
1929 peak and the 1932 trough, the latter figures being adjusted
to allow for the trend of consumption which is assumed to be
at a constant rate over the period 1928 ~ 1936, Abstracting
for the moment from the pricgelasticity of demand, we obtain

the following results:

Table 11,4
Cycliam) Sensitivity of Consumption in
‘ Various Uses
(data based on Table I1I.3)
[COnsumptian'OOO tons §
Uses 1929 1932 Range | Ratio Oxrder of
(adjusted) Sensitivity
I II I-IT|{IXIs I
Tinplate 41,5 29,3 18.2 |13 1.6 (3)
Solder 346 17.4 16,6 |1t 2.0 (1)
Babbitt 23.0 13,25 9,751 1 ¢ 1.7 (2)
Coll,Tubes 9.5 7.0 2.5 |1: 1.3 (7)
Bronze 14.0 8.85 5,15 | 1: 1.5 (4)
Foil 12.0 8.6 304 111 1.4 (6)
Chemicals 11,0 7.3 2,7 |13 1.51 (5)
| .
17. The characteristics of world tin consumption in

various uses during the period 1927 to 1936 can now be restated
and summariged in Table 1I,5:
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Table II,5
Characteristicg of World Consumption
by Uges.’
i g lof totalc i Trend : Cyclical Fluctuations
| prerage Range.Absolut
| Almm > soiLuve
1927 1 1936 : uantities Ratio
(1000 tons)| (7 000 tons) |broughipeak
Tinplate . 26% . 37% | +2.10 18 1:16
Solder | 21% | 19% | -0.10 17 1:20 |
Bebbitt | 137 | 9% | -0.75 10 1:1.7 |
s
Coll.Tubes | 4.5% | 7% | +0.45 2.5 1:1,3
Bronze 8% 7% | <=0,25 5 131,58
Foil 6.5% 3% -0, 80 3.4 1l: 1.4
Chanicals 50% 3% "0070 207 l 3 1.5
' _1

The sumrarised characteristics of the uses of tin

in the Table are supported by inductive and deductive reasoning

based on the technological considerations in each line,

During

the 1930%'s, the use of canned food becamec more popularised,

reinforced in 1933 by the introduction of tin cans for auto-

mobile oil,(See Note 6) and in 1935 by the introduction of beer

canning,

an upward one,

The trend of tinplate production was accordingly

Since tin is used in cans for its non-toxicity,

Note 6

Petroleum Gompanies began to retail their automobile

oils in tin cans to protect consumers against fraudulent sub-

stitution of lower grades of oil.

(U.S. Bureau of Mines) 1935, p.512,

See Minerals Yearbooks
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anti-corrosion and appearance, substitutes were not readily
available and since canned coods belonz to the semi-luxury
category, the consumption is moderately unstable in relation
to the trade cycle,

In solder and babbitt, tin has few comparatively good
substitutes, Unless the price of tin is exceedingly hish,
or shortsge serious, the most which will be done is to vary the
proportion of tin in the alloy. In both cases, the limits
within which the variation can be technically achieved are
narrow. It is, neverthelsss, this unfavourable variation in the
technical coefficient of tin which is responsible for the down=
ward trend of tin consuzmption in these particular cases. HMorcover
both solder and babbitt are used in the construction indusiry or
in the production of machinery and capital or durable consumers!
goods; thelr consumption accordingly is highly sensitive to the
business cycle, The same applies to bronze to a somewhat
smaller degree.

The contrast in the trends of tin consumption betwecn
foil and collapsible tubes is outstanding, and is duc to the
fact that tin foil has ready substitutes and belongs to the
'fancy goods' category, whereas the use of collapsible tubes was
increasingly popular, as well zs protected from substitutes by
the non~toxicity of tin, Both foil and tubes being used in
consunption goods, the fluctuation in consumption according to

the business activity is, therefore, not very large.
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The use of tin in chemicals suffered both a dovmward
trend and a moderate degree of fluctuation, being vulnerable to
substitutes and at the same time employed as producers! goods,

II, U.S.A, Consumption.
18, Statistics of tin consumption, sub-divided into

various forms of use are available only for the U.S.A. cowering
the period before the war, In the U.K, a start was only made
in 1942 by the Ministry of Supply to break up the figures

into various uses,

In the U.S.A., there are two sources of information as
to the figures of consumption, the American Bureau of Metal
Statisties, and the U,S. Burecau of Mines. The A,B.M.S.'s data
cover most of the period between the wars, but the figures
refer only to the consumption of virgin tin, As far as
tinplate, foil and collapsible tubes are concerned, this would
not make any substantial difference, since secondary tin
consumed in these forms is negligible., But the exclusion of
secondary tin would distort the picture for termeplate, solder,
babbitt, bronze, and especially chemicals, Before the var,
the following percentages of virgin tin have to be added for
secondary tins 200-300% for terneplate; 70-80% for solder;
25-50% for babbitt; 70-95% for bronze; 60~80% for tin oxide
and 200% to 800% for other tin chemicals, Moreover, in the
A.B.M.S, reports, bronze and brass, collapsible tubes and
foil are presented under one heading, which is not sufficient

for our purpose.
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The Bureau of Mines figures include secondary tin
consumption and the division of uses meets with the requirement
of our analysis. However, before 1935, reports were made only
at intervals of several yearss for 1925, 1927, 1928 and 1930.
From 1935 onwards, figures are available for every year,

In Table II,6, the Tigures rcpresent the consumption
of both secondary and primary tin, Those for 1528 and
1935-1938 are from the Bureau of Mines, Fipgures for 1929 and
1932 are based on the figures of the A.B.M.S., and include a
large element of estimatess

| T II
T u,S U

(long tons of primary and secondary tin)

Tin & Bron
Terne-| Solder| Babbitt! C°1*| and | Foal | o™ Total
plate Tubes Brass cals

'1928] 27,913|18,394 10,339 | 2,864 5,436| 5,068 5,331 | 86,475
1929| 30,100} 24,800 12,600 | == [15,000{ ~——| T | 95,000
1932| 17,000/10,000| 4,000 | ———| 9,500|————| 2 } 48,500
1935| 28,354|16,644| 5,152 | 3,548| 4,830|1,62914,520 | 71,173
1936 35,062|18,750| 6,679 | 3,556| 6,190{1,6882,885 | 83,050
1937| 40,618(19,858| 6,773 | 3,571 6,491,460 2,706 { 90,130
1938| 24,55212,798| 4,157 | 3,427) 3,932| 87912,067 | 58,275
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The pattern of consumption in the U.S.A, appears to

be as followss

(D)
190

(a)

(b)

(c)

order of importance ¢ tin and terneplate (c,40%),
solder, babbitt, bronze and brass, collapsible tubes,
chemicals and foil.

trend 3 upward $ tinplate, collapsible tubes
(stationary in the late 1930'5), bronze and

brass (stimulated in the late 1930's by war
preparations)

trend t downward ¢ decline more than 50% 8

foil, chemicals, babbitt; decline less than 50% &
solder,

Cyclical sensitiveness cannot be assessed from the
statistics; the follouing order appears to be a
reasonable approximation 3

babbitt, solder, tinplate, bronze, chemicals,

foil, collapsible tubes.

OR CONSUMING USTRIES

Among the industries consuming tin ares

tinplate and food canning, automobile, machinery, railway,

butlding, electricity, aeroplane, refrigerator, radio,
cigarette, cosmetic, silk, pewter etc., Statistics of tin

consumption are lacking in most individual industries, except

for tinplate in several countries. Figures in Table I1I,7

for tin used in the automobile industry are estimates made

by the I.T.R.D.C,
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For the world as a whole, the tinplate and automobile
industries consumed respectively about 26%-40% and 6%-10% of
total consumption, making a total of 37%-50% for the two, For
the United States, the figurcs are ¢ tinplate 33%-53%;
automobile 11%$-20%; making together 52%-68% of the total con-

sumption of tin by the U,S.A,



Tin Consumption in Timplate and Automobile Industries

Table II.7

(mostly estimated)

WORLD(1) UeSeAs
© Total Total(2)

| consum=| Tinplate Antomobile | consume Tinplate Automobile |

tion tion (3) (1) |

lo (10 { (1o , lo (2o (long |

tons tona j % | toms % || tons tons % tons) . % |
1923 | 125,500 15,000 | 12,0 67,900 | 24,700| 3644 | 13,000 | 19,2 | 1923
1924 | 133,000 15,000 | 11.3 | 64,300 | 22,500 35,0 13,000 | 20,8 | 1924
1925 | 150,900 17,000 | 11.3| 75,900 | 26,000 34.2| 15,000 : 19.8 | 1925
1926 | 138,300 18,000 | 13,01 75,500 | 27,100} 35.9! 16,000 { 21.2 | 1926
1927 | 154,000 | 40,300 | 26,0 | 16,000 | 10,4 || 72,600 | 24,200 | 33,3 | 13,500 | 18,6 | 1927
1928 | 167,000 | 44,200 | 26,5 | 18,000 | 10,8 79,600 | 26,600 | 33,4 | 15,200 | 19,1 | 1928
1930 | 160,000 | 45,100 | 28,2 | 15,000 | 944 || 71,600 | 26,800 | 3744 | 12,000 | 16,8 [ 1930
1931 | 133,000 | 41,900 | 30,8 | 10,000 | 7.5 55,800 | 23,300 | 41.8| 8,000 | 14,7 [*1931
1932 | 111,000 | 35,600 | 32,0 | 6,500 | 5.8 40,600 | 16,100 | 39,7| 5,000 | 12,3 | 1932
1934 | 131,000 | 47,000 | 35,9 | 11,000 | 84|l 53,280 | 25,100 | 46.9 | 8,000 | 15,0 | 1934
1935 | 151,000 | 52,000 | 34e4 | 12,000 | 7,9 61,900 | 28,900 | 46,8 9,000 | 145 | 1935
1936 | 163,000 | 61,000 | 3744 | 14,000 | 8.6 || 74,000 | 35,400 | 47,9 | 11,000 | 14.9 | 1936
1937 | 176,000 | 69,000 | 39,2 | 16,000 | 9.1 78,200 | 41,000 | 52,5 | 12,000 | 15,4 | 1937
1938 | 145,000 | 46,000 | 31,3 | 12,000 | 8.3 50,600 | 24,300 | 48,0 8,000 |15,8 | 1938

2

Sources: 212 ITRDC (Imternational Tin Research & Developmwent Council)

3

Up to 19263 ITRDC apparent consumption. From 1927: ABMS: virgin tin
ABMS (American Bureau of Metal Statistics)

.9g.
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It has been shoun in Section (C) that tin consumption
by the tinplate industry during the period under consideration
showed a steady increasing trend, and a moderate cyclical-
sensitivity. The consumption of tin by the automobile
industry, on the other hand, is shown by Table II1,7 to be
declining both absolutely and relatively, and vas wmore

fluctuating in accordance with industrial activity.

I Tin-plate Industry. (See Note 7)
20, Tinplate is a steel sheet coated with a thin layer

of tin on both faces, The steel used is 'mild', of low

carbon content, The proportion by weight of tin in tin-

plate of the grade which was commonly used before the war
varied between 13% and 17//% - 1,e. a ton of tinplate contained
approximately 30 1b, of tin, Reckoned in terms of value in
the late 1930's, when tinplate price was just over $100,00 per
ton, the value of the tin incorporated in a ton of tinplate
was about $1.50, or about 3% of the tinplate value,

The trade in tinplate is, in common with other
cormodities, full of jargon and ways of reckoning, and symbols
pecullar to the trade, The following is a much simplified
description of the commodity,

Note 7. The technological description of tinplate manu-
facture in this section is a very simplified version of that
set ocut in various technical books and periodicels, W.E, Hoare
and E,S, Hedges' Tin Plate (Edward Arnold - London, 1945) has
been very heavily drawn upone
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Tinplate is sold in basis boxes. (See Note 8). The
basis box is a unit of area of 31,360 sq.in.of tinplate., The
weight of a basis box varies between 50 lbs, and 256 l1lbs.
according to the thickness of the plate; but the atandard
welght, used as the unit of commerce, against which contracts
are made ard market prices quoted, is 108 los. vasis in the
UK, (107 1bs, base U.S.A.), This is represented by the
basic index IC, cslled "common substsnce",

The thickness of IC tinnlate is about 0,0120 in,
The thickness of tin in tinplate varied before the war between
0,00008 in, and 0,0004 in., according tc the class to which
the tinplate belonged. However, the tin content of tinplate,
or "tin yield", is usually expressed as so many pounds of
tin per basis box., (See Note 9), It is generally accepted
that one pound per basis box is equivalent to 0,0000606 in,
thickness of tin on each face of tinplate.

As will be seen in the next paragraph, tin coating
in tinplate can be done either by the older method of hot~
dipping, or by the newer method of electroplating. In the
hot-dip process, it is not easy to keep the coating thickness
consistently below 1 lb, per basis box, whereas electro-
deposition can make the coatings thinner or thicker according
to the service required of the materials,

Nota 8, '"Basis Box" is the term used in U.K, in the U.S, it
is "bage box',

Note 9, This applies to the U,S. and U.K,; on the Buropean
continent, it is expressed as grammes of tin per sge.metre of
tinplate.
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In hot-dipped tinplate, the thickness of the tin
coating is indicated by the use of terms such as "coke",
"charcoal", etc. The term “charcoal tinplate" is applied to
material carrying a heavier tin coating than the more widely-
used "coke" grades. The average tin yield of each grade,

per basis box, is as follows?

Standard Coke 1-1} b,

Best coke 1% -~ 13/4 1,
Kanners Special 13/4 1.

Common Charcoal 2 1b,

Ordinary Charcoal 2l = 23/4 1b,

Best Charcoal > 3 1b,

Special Charcoal very heavy coating
Premier Charcoal (about 7 1b.)

Electro~tinplate is not necessarily thinly coated, but
during the second World War, when the shortage of tin dictated
an economy in the use of tin, it was found that 8 oz, tin
coatings could be consistently produced by the electrolytic
process, which was not possible by the hot-dipping method.

An 8 oz. electro-tinplate, however, cannot be expected to
behave as a generally satisfactory substitute for 11/4 lb. hot=
dipped tinplate, Unless the productive technique improves

in the future, electro-tinned mr hot~tinned coatings are
approximately equal in protective effect on the steel,

provided they are of the same thickness, In other words,

the amount of rusting after outdoor exposure, has been found
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to depend upon the thickness of tin rather than on the method
of tinning, The important point lies in the fact that it is
now possible, by the electrolytic process, to reduce the
minimum tin-yield by half, making the cost of tin embodied

in tinplate $0.75 instead of $ 1.50 as before.

21, The manufacture of tinplste can be divided into
two stagess the preparation of the stecl base, and the tinning
or coating of the plate,

The steel can be prepared either by the hot~pack
process or by the newer method ¢f continuous cold-~reduction
process, JIn the hot~pack process, comparatively small ingots
of steel ere used, and the end-products are separate steel
shects; whilst in the cold-reduction process, heavy slabs are
rolled down to finished tinplste gauze in the form of a contin—
uous coiled wide strip. The cold-reduction process was intro-
duced in 1928; it was soon found capable cf producing, with
little labour, sheet steel of superior physical properties to
that laboriously produced bythe older method, particularly
with respect to uniformity of gauge and ability to stand deep
drawing. Direct labour costs have been reduced sharply, but
the outlsy required for the new equipment has been very great,
From 0.2% in 1929, the proportion of tinplate sheet produced
by the cold-reduction process had risen to 58% in 1938 and in
1943 to 99,5% of the totale In 1943, the last of the hote
rolling mills in the U.S.A, ceased operation and the plant was

dismantled,
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The coating operation can be done by hot-dipping or
by electrolysis. In the hot-dipping method, the sheets are
conducted by means of rollers, through a laysr of flux into the
tin contained infiarge vessel called the tin po:'t, out through
a thick layer of grease (palm 0il), and then cleaned. The
steel plate to be tinned must be in sheets, not in coiled
strip, as continnous hot~tinning of strip has not been found
practicable, except on relatively narrow widths, The steel-
base produced by cold-reduction process has thordfore to be cut
up in sheets for dipping,

Not so»with the electrolysis process, which is
adaptable to coating wide strip in continucus length, The
principle is the same ss thet in ordinary galvanising, The
choice of the bath is influenced by plant considerations such
as installation costs, power demands, and heating requirements;
by questions relative to the types ol basis material avallable,
whether strip or sheet, hot-rolled or cold-rolled, etc.
Electrotinplate, as cdeposited, has a smooth matt surface, which
is generally less attrective than the bright appearsnce of hot-
dipped tinplate; but the appearance can te improved by impart-
ing a eatin-finish by scratch-brushing with nickel-silver wire
brush burnishers, or a lustrous finish cen be chtained by
momenterily melting the electro-derosited tin coatinge
22, Although development of the technique of eleciro-

plating was started some years before the second World War, and
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completed just before the war, the actuel operaticn or &
commercial scale was begun in 1942 in the U,S,A., partly
because of the desire to econcmise tin, At the time of
writing, the improvement in the process has not reached
perfection, and experimental work is still in progress. It
has been found that thinly coated material is quite unsuitable
for making plain cans for most foodstuffs, es the rate of
corrosion both outside and inside the cen is too high. TFor a
number of foodstuffs such os beans, peas, corn, meat and some
marine foods, lacquered electrolytic plate carrying & oz, of
tin is satisfactéry; but it is not quite good enough for
mildly corrosive fruits and vegetables, because it becomes
corroded locally at discontinuities in the lacquer and event~
ually the cans perforate. A move has been made to increase
the tin-coating thiclmess to >/4 lb. per basis box, and it is
probable that, unless research becomes more successful, the
thiclmess will be further increased — when tin becomes -more
plentiful -~ though still below the hot~dipped tin contente

At the same time, when tin is again plentfful, 8 oz. or even
thinner coatings will doubtless find their own markets,
particularly as they afford a solderable steel, and one which
can be stored for long periods in reasonably dry air without
rusting, Considering that electrolysis has been more and
more adopted by producers, as will be seen below, the amount

of tin required by the tinplate industry as a whole is likely
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to suffer a reduction in the short run; but in the long rum,
with the more widespread use of solderable thinly tin~coated
steel, the amount of tin required may be expanded.

It is impossikle as yet to compare the costs of
production of electrolytic tinplate with that of hot~dipved
tinplate, as the former zre said to be s closely fusrded
secrets The goneral impression is that the most cconomical
roint of production in electrolytic tinplate hss not yet been
reached, and is not likely to be until the availability of
metallic tin permits wider expansion in uses.

Electro‘t;inplate must not be regarded as a mere
emergency substitute for hot-dipped plate. The process has
become more and more popular with the producers because it is
more suitable for coating wide coiled strip of continuous
cold-reduction steel, and also because it permits the coating
to be regulated to any desired thickness., Started in 1942,
the process has been adopted so widely that by 1947, in the
U.S.A., every maker of tinplate makes both electrolytic and
hot~dipped plate. A large sum of money has been invested in
electrolytic lines; and the Welsh tinplate mdlls have already
decided to adopt the technique: a large electrolysis plant
being in the course of erection in the works of Richard Thomas
and Baldwin in South Wales (in the middle of 1947). The
following teble show the progress of electrolytic process in
the U,S.4,¢
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Table IL8
Growth of Electro-tinplating in the U{S.A.
Hot—~dinped Electrolytic

Tong('000) % Tons(*000) %

1940 e oo oo oo 2,445 100 - -
121 4o oo oo e 3,133 109 - -
1942 es eo oe e 2,301 9647 74 3.3
1943 ee eo oo oo 1,634 S3e7 294 16.3
194 oo oo oo oo 1,766 734 578 20,6
1945 o6 oo e oo 1,745 6644 769 33.6
1946 .. ..A oo oo 1,616 64e3 7917 35.7
I0A7T oo oo a0 oo 1,869 5345 1,44 46,5
International
Sourcet Tin Study Group
23, Tinplate manufacture as understood todsy was founded

in the early Middle Ages in Bohemia. The secret was guarded
by Bohemia until the XVIth century, when the industry was
started in Saxony with Dresden as its centre, In the XVII:
century, France tried to consolidate the industry; but a
definite measure of success was not obtained until 1714,

As for BEngland, in 1575 block tin was being exported from
Cornwall into Germany for the manufacture ol tinplate, Until
1730, most of the tinplate came to England irom Germany via
the Elba and Hamburp, In 1750, there were four tinplete works
in Great Britain, The number had risen to 11 in 1800, and a

century later was about 90, In the U,S.A,, tinplate was first
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manufactured in the second half of the XIXth century, and
it was not until 1890 that tinplate manufacture began to grow
in the U.S.A. under the protective McKinley Tariff, Japanese
procuction began ass late cs 1925, but bty 1939, Japan became the
fourth bigzzest producing coumtry, after U,S,A., U.X, and Germany.
Tonle 17,9
Production and (Gross) Fxovorts of Tinnlete
(inc. Terncplcte) froa Principal Lxporting

Countries
(thousands of long tons)

U.S.A, U.K. ' Germsmy f France (JapanltaJyWorld ]
' : ¥ |
Rin. | Exps| Pin. [Exp.’ Fdn, [Exp, | Fin. ‘Exp, [Fn. [Bip.| Bin,
1% 303% - 500 n.a.? 30§ - I Nelde | hnd hand b %O
19100 723 12| 777|483 56| - | 400 - | - | - l1,e40
1920 1446 226| 608| 49 30| - | 21| - | - 2,160
1921 794 108| 297! 2251 54! -~ | 16/ - | = 1,200
1922\ 1288] 77| 673|445 T2| - | 39| - | - 2,121
1923 1507| 124 727| 5461 43| -1 49 - | = | 12,384
192411419| 161 850 | 551 85 = | 69! = | = | Sli2492
19251658 161| 767| 508| 90| 10| 82| 15| & = (2,706
1926/1782) 251 571|371 99| 20| 83| 21| 11} 3 12,656
1927/ 1688| 254 750 | 467| 126 29| 80| 28| 14| ¢ 12,805
1928|1839| 25C| 817 529| 133! 34| 100| 23| 16 3,054
1929|1968! 259| 880 | 575| 142 30| 105| 30| 18 3,259
1930{1763| 217| 814 | 505| 124 37| 104| 25| 22 3,000
1931|1459 84| 717|397 147 66| 103 34| 27| 2.8]2,69
19321032| 40| 746|459} 139 80| 97| 30| 33| 8.0|2,287
1933|1769| 95| 767 | 447| 204 | 126| 132 38| 35 23.9|3,147
1934|1603| 185| 748 | 378| 225| 132| 148| 63| 61 [30,0|3,062
1935(1916| 135 708 | 336| 242, 125| 109| 35| 93 30.6}3,373
1936|2335| 239| 814 | 358| 236 | 120| 120| 14 | 136 | 9.8]3,953
1937|2779 359| 958 | L44| 263 | 135] 121 8 | 18C%R1,7{4,625%
1938/1696| 1621 610 | 324| 243 | 113| 129| 24 | 180*19,5{3,233*
1939|2617| 311| 8704 331| 2704 2 | 1454 2 | 180% 2 |4,500
1946|2414 | 356, 439 | 118| | i 41 2,056

For sources and notes 8 see next pagee.



Notes to Tgble 11,9

Sources 8 I.T(R.D.C, and Tin Study Greup,

* = estimated

" = no export from Japan.

¢ = Italy's producticn figures not published.
n.a, = not available,

Aithourzh the U,S,A, is the bissest rroducing country,
she oxports only 10-17% ol her output, whereas the U.X., second
highest producer since before the {irst World Var, was the
bigrest exporter {before the second World Har) , her export
being 40-60% of her output., Among the smaller producers, the
following ccuntries vere relatively important exporters in
1938, GCzechoslovekia 2,25/ tons, Itely 19,503 tons, Norway
about 2,000 tons. On the other hand, Japan and India which
were relatively big producers hed neglizible gross exports,

which were far smaller than imports,

2. Modern tinplate menufacture involves a heavy capital
investment in the form of plant and machinery, apart from the
technical lnowledge which were thouzht at one time to be the
nmonopolistic secret of Bohemia, Saxony and more recently Wales.
Heavy capitalisation, to some extent, leads to the associmtion
among Welsh producers, In the U,S.A., the kcKinley Tariff
favoured a combination within the tinplate industry from the

start, (See Note 10),

%_Qj@_m. See. c.gs, Byron Y, Holts The Tin Plate Trust
New Englend Free Trade League, 1899) pp. 6=7.



,
07,

Before 1912, U,K. was the largest producer as well
as the largest exporter in the World, She still retained,
at the outset of World Wer II, thec latter title, but conceded
the former to the U,S.4,, who, however, depended mainly on
the home market for the disposal cf her output. A serious
check to the UK.'s export occurred in 1926, when the general
strike caused a sharp reductioa to the benefit mainly of the
U,S,4, Under an agreenent coacluded in November 1927 among
the tinplate manufacturers of S,Walcs, accepted by the
"hon-associated™ as vell as the M"associated" makers, a
systematic effortAwas nede during 192€ to "edjust the supnly
to the estimated requirements of the market", The agreement
provided for the suspension of work for 3 weeks out of every
13,

In actual practice, the neasures of restriction
adoptéd led to a cessation of work for 6 weeks during the
6 months ending May 1928, one week in August and two wecks
during the 3 months ending November 1928, while production
in Dscember of the same year was also reduced under a decislon
to apply the full measure of restriction over the 3 months
ending February 1929, There were at the time aboul 440 tin-
plate works in S.Wales with a capsciiy of uvver 900,000 tans
of tinplate yearly., The productive capaciiy was thus
artificially restricted to the extent of 20% (cp. outputs of
192/ and 1928).

In 1923, the tinplate manufacturers of South Wales
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and the United States mede an agreement sharing the combined
exports of the two countries in the proportion of 70% for the
Tk, and 30% for the U.,S,A. This sgreement uas supported by
most of the mills on both sides and the proportion was observed
until tie slump of 1631 wien the agreement disintegratede

Tiree yecars later, on lst July 1934, an apreement was
signed by the principal exporters of tinplate for the regulation
of inbernational trade in their products. This was a oare
formal and more comprehensive curtel arrangement thun the
previous one. The U,S,A., U.K,, Germany and France were
regular members of the cartel, Italy and Horway also joined
on the basis of special accords. An unincorporated asscciation
called the "International Tin Plate Association” was estavlish-
ed -in London, to be effective for 3 years. Ilater it vas
extended until June 10th 1935, vhen a new agreement, operative,
though not signed, was made to extend the accord to 30th June,
1841. A Control Committee consisting of representatives of
all member firms was in charge of managing the Association,
vwhose policies uere co-ordinated with the International Steel
Cartel, though it was more independent of the latter than other
organisations among the producers of steel goods. The
principles of the cartel were the fixing of minimum prices and
the division of the market, which was criginally Wales 55%,
U.S.A, 22, Germany 16%, Italy and France 7% each. This
division ol tue market represented a small increasc for the
U.K,, and a small decrease for each of thc other countries

compared with 1934. Until 1930, however, the Welsh



«69.

manufacturers supplied 75% or more of this export market,

In 1938, when Belgium joined the Cartel, she secured as a

concession an snnual permissible export of 24,000 tons, though

her gross export in 1937 was 300 tons, and her best export

figure was 4,400 tons in 1930,

A schedule of minimum prices wos fixed though the

price policy of the cartel was limited to a small cxtent by

the outsiders, particularly Czechoslovakia.

25,

vhieh the

Sourcess

e

The post-var position is indicated by Table II1,10 in
1937 outnut is shoum for comericone.

PS -

Tgble 11,10

(long tons)

1937 1946 1947
UeSohe oo oo 2,021,614 2,413,550 3,313,221
U.K, e oo 957,800 439,000 553,2C0
Belgium o0 e negligible 5, 953 12, 5’70
NOWW ee oo 19,487 7, W6 3, 959
Spain se oo 8, 048 ll,BM 1-2’378
Canada es oo 19’ 00Ce 131’ 779 135 » 219
France <o eoa 121,000 47,254 57,000
India +e e 55,312 26,864 39,856
Itvaly oo epo Nele ‘:,857 1-2’749
Gzechoslovakia 10,350 Ne8e
Germany se oo 263, on
J&mﬂ se oo 180’ 000e

Vorld o0 ee 4,268,000e 3,089,000 4,140,000¢
Tin.used in
Tinplate .. 62,800 37,800 46,10

I,7.R.D.Cs and Tin Study Group.

estimated

N.2., = not available
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Notice the expansion of Canada, and the contraction
of almost all other countries, with the exception of the U.S.A.,
which, in spite of the regulations limiting the use of tin
products, has kept her output at the 2,5 million *onz level,
U.S.A,'s record output was in 1941, uvhen the output reached
3,133,402 tons.

In the U.K,, in Hovember 1943; the tinplate manu-
facturers submitted to the Board of Trade a scheme to scrap
about 30% of the industry's pre~war nominal capacity, and to
compensate the owners of eliminated plants from a levy on the
production of the surviving enterprises. ERarly in 1947, the
Steel Federation informed the Government that it was the
programme of the industry to manufacture in South Wales by
the continnous strip — mill process, approximately 650,000 tons
of tinplate, or 15 million basis boxes, which is 75% of the
estimated total nominal capacity of the country. The structure
of the industry was further integrated by the formation of the
Steel Company of Wales which comprises several main companies,
and the prcduction process of the new plants was tc be improved,
including the erection of a continuous hot~strip mill and
three cold-production plants.

The Government of the Argentine is determined to
stimulate tinplate production for food canning, and the
production targets for her five-year plan, published early in
1947, include 70,000 tcns of tinplate. (present productiontmil);
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at the same time the Argentine has entered into an agreement
with Bolivia providing for a purchase of part of the latter's
tin ore on long-term contracts,

In the Allies! plan for Germeny, published early
in 1946, in accordance with the Potsdam Agreemant, Germany was
to be alloued to consume £,000 tons of tin in 1949, compared
uith 12,363 tons in 1937, The German tinplzte output on this

basis would be kept down correspondingly.

II Aptomobile Industry

26, The consumption of tin in automobiles is, after
tinplate, the most important source of absorption. The growth
in the tin consumption in the 20th century is very closely
connected with the advent of motor cars.

The chief uses of tin in automobiles are in the form
of babbitt for engine bearings, solder for radiators, and bronze
for bearings and bushings. Tin is also used to plate pistons
in automobiles for the purpose of reducing frictiom, and
terneplste nay be vsed for the body and petrol tanks, It was
estimated that in 1927, 11} lbs, of tin were used on the
average in the prodvction of a car, This quantity, however
small, was on the decline even teforc the war. In 1930,
it beceme 8,01 1bs.; in 1936, 5.1 1bs.; (see Note 11); and
both during and after World War 1l, owing to the control in

the use of iin, it became 31/4 lbs. (Sce Hote 12)

Note 11. U,.S. Bureau of Minecst Minerals Yearbook 1936, (N,.Y.1937)
Note 12. Tin (Tin Producers' Assoclation) July, 1947, Dele
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Taking the 1930 and 1936 peace-time figures, and the corres—
ponding prices of tin of the time, it will be found that the

total value of tin used in an average motor—car anounted to

|~

ess than ten shillings - a negligivle proportion of the cost

of an czutonobile,

27. World automobile production in the early 1S20's
averaged about 4% million cars yearly, (See Note 13). The
trend was an upward one, reeching e peak of 6.3 million in
1929, In the subsequent slunmp, production figures fell to a
minipum of just undex 2 nmillion in 1932, thereafier they
folloued a revival‘trend, reazhing the 1929 level just before
the war., In view of the great diminution in the quantity of
tin per car, the totel tin consumpiion in automobile production
has been reduced to about 60% of the late 1920's peak,

(See Table 11,7 above),

The main countries producing motor cars before the
recent war were, in order o importance, U.S.A., UK., Germany,
France, Canada, U.S.S.R. and Italy. The U,S.A, zlone was
responsible for zbout 80% of world production in 1937; U.S.A,
plus Canada accounted for 84%; U.K., 8%; Germany, 5%;

France, 3.5%; U.S.S.R. 3¢ and Italy 1/4%.

Note 13 The source of the figures in this paragraph is the
Automobile Manufzccturers! Associztion, N.Y,
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(E) SUBSTITUTION AND WAR-TIME ECONOMY
28, Opirions regarding the substitutebility for tin vary

from that which indicates that there is "no efficient substitute
for the main uses" to the vieu thet substitutes are available
for every line of coasumption., Tho truth is that, technically
speaking, thz laiter vizy is correct; but vhether substituticn
is economically possiblz is another question. The relcvant
considerstions iarlucnciag the decision of industrial consumers
of tin with regsxd %o substitution aret

(a) Hou far i5 the substitute satisfactory from the
technical viewpoint?

(b) Iz the price of tin going to be kept high? for how
long? or is it likely to be lowered in the future?

{e) 1Is the technically possible substitute more or less
expensive than tin, allowance being made for comparative
efficiency? and what is the likelihood in terms of future
comparison?

(d) Does the use of the alternative material involve a
change in technique, plent, machinery, and is it worth while
to have a change-over, in view of (2), (b) and (c)?

(e) VWhat" will be the final comsvmers' reaction towards
the alternative material?

Substitution, a2s experienced in wartime, somctines
entailed a2 very high cost in ternms of industrial efficiency.
The introduction of substitutes aluays causes delay and

confusion at first. Probably for this rcason, the U.S. House
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of Representatives Sub-Committee on Tin Investigetion, (See Note 14
reported in 1935 that "The cvidence belore the Committee does nnt
indicate that there has cver been undertcoken any comnrehensive
ané sycterctic abttempt to develop substitutes to replace tin in
the arts and industries., Apperently, cfforts in this direction
have been limited to scattered and uncoordinated research by
investigators in certain special {ields". Houever, it was
reported a few yecrs ecrlier (See Note 15) thzt "when the price
of tin vas high, intensive research for substitutes resulted,

The field for making important substitutlons seemed very
promising, because at that time (1920's) tin uas the highest-
priced metal in the common-base-metal group. Since then, the
fall in the price of tin and the growing tin stocks have
diminished the intensity of the search fcr substitutes".

It is proposed, in the following poragraphs, to
investigate the technical substitute possibility for tin, since
the technical possibility may become one day an econenic reality.
Moreover, once substitution has taken place at a particuler point
of tine, the scre four considerations {a) to (d) above apply
to the possibility of reverting to the use of tine. ience, the

war-time practice of tin econony may have & serious long-run

Hote 14 opeciteps3le

ot by CoW, Merrill in Minerals Yearbook 1932/33.
(Bureau of Mines) pp.291/2.
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effect on the consumption of tin, A4n investigstion into war-

time practice follows in para. 3l.

I Technical Substitutes
29 The follouing toble, suzresting whot can be used

technically as substitutes for tin, does not claim {0 be
exhaustive., It is corpiled from tecimological books and
reports, notably those published by the Tin Research Institute,
Cther sources of informrtion are Ruth G, Leslie's Report to the
U.S. Derartoent of Commerce (1942), U,S, Bureau ol liines, lMinerals
Industry, U.S, Research Lavorztories of the Notional Canners'
Associztion, Iron Age, Engineering and Mining Journal etc.

Table 1111

Techni S itu T

Form of Uses Alternztive Materials
Consumption.

Tinplate Food Canning Glass; ceramics; waxed
paper; cartons; bags of
chlorinated rubber; plastics;
very thin nickel-tin coating;
aluminium; cadrdum; lacquer;
bonderized plate; dehydre-
tion o food; freezing of
food; phosphate blzckplate,

Cans for lubricating Rubberized paper bags;
oil, cartons,

Cans for peints, oils, Tinned body with terne-

dry moterials, etc, plate bottors and tops;
black-steel cmmtainers
with terneplate tops and
bottoms,

Terneplate less $in and more lead
content; steel coated
with antimony with lead
deposited over the whole,



Form of
Consumption

Solder

Babbitt

Bronze

Foil

Collapsible
Tubes,

Tin oxide

76,

Bahbitt bearin-s,

Babbitt metal

(soft alloy of +in
85-90% + antinony +
conper)

Less tin content; cadmium;
silver; antimony; tellurium;
gino-tin (20:21(3 3 7ince—
aluminium=tin (8-15 ¢ 5123
renainder); lap welding

and die stamping of tin cuns,

Ball-roller bLearings; tin-
less cranhite bearing for

- vacuunt cleaners and

refrigerators; lead-base
alloys.

Tiinner coating of tin
supported by stiff bronze
oi’ steel backing; lead
babhitt containing ao tin,

Alloy of covper, silicon
ard iron; chromium,
aivmirium, added to conper;
nickel,

Alvminium; cellophane;
zine; lead; wuxed paper.

Aluminium; lead without or
with tin coating; plastics,

Antimony oxide (for enamels)
zirconium oxide (for
ceramic rlages)

The length of the lizt of cubstitutes in the tahle

for each line of uce is no indieation of what has becen applied

in practice; it rather suspests the relative importance of

tin in each particular use, vhich causes attention anl research

to be concentrated unon it.

A rough picture of the degree of substitutabllity

in each use is given by K,E. Knorr (Sce Hote 16) as follows:

Note 16 Tin Under Control (Food Research Institute -
Stanford University 19/4) p.43.
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Dearee of Substitutability Uses
Considersble Babbitt and foil
(Sce Note 17)

Slight Solder, bronze and
brass, collapsible
tubes, tyie metal,

Very siight Tinplate, tinning,
terneplate,
30 Azong tle closest substitutes ir the above list,

aluminium, caduium and leed appear to de il most important,
Fron the technical voint of view, whether aluminium
has o haruful effect ou food is still a controversial question,
though aluinium utensils have become more and more populﬁr.
1t is generally agreed thot szlis of aluminium are undesirable
as constituents ol baxing powders or self-raising flour; but
the effect on health o the metal used as cookins utensils is
not conclusive in either direction. Such evidence as exists
is insufficient to decide against lhe use of aluminium, elthough
some indivicduals are susceniible to cven snall doses of the
metale (Sce ote 13)
Fron the economic unecini of vieu, ihec use of
aluminiun in cens is found to be rore costly ti:aa tin-coated
steelplate, in spite cf the fact thot aluninium (Hew York)

price fell from a yearly average of 32,72 cents per ib, in

Hote 17 To this "chemicals" shculd Le added.
Hote 18 Sce, cn the one hedd, W.G, llonier-Williamst

®Aluminium in Food" (Ministry of licalth: Report Ho.78 - 1935):
and on the other: Mark Clement: "AluminiumsA penace Lo Health"
(Faber and Faber 1941)
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1920 to 15 cents in 1946, while the corresponding figures for
tin are 49,101 cents and 54.54 cents. It is reported in 1947
that aluminium cans vere mcde in snaller sizes for 4 to 1 cent
more per can then tinplate cans. iloreover, sluminium cans

have failed to withstand the rough handling to which ordinary
cans are subjected. Enamelled aluminium cheet is said to be
suitable materials as far as resistence to corrosion is concerned,
but it is too soft to hold & tipght seam, Soldering of
aluminium cans also offers some tecimicsl difficulties oving
to the rapid oxidation of sluminium, sand the substitution of
aluminium for tiﬁ plate would involve adaptation of canners?
plant and additional lghour charces as i1t would be necessary to
replace several mechanical processes with semi-skilled hand
operation,

On the other hand, aluminium foil has heen used in
substitution for tinfoil, and is invading the ficlds where
lead is excluded because of its toxic nronerties. Except for
a trifling tonnage ror dental foils and sirmilar uses, tinfoil
is gradually being replaced; the process had cormenced cven
before the war, Alurdinium for collapsible tubes has become an
increasingly important factor, though the suustitution in this
case has meny drawbacks; for instence, vhen used to contain
soap substances, tae formation of hydrogen with soap in contact
with aluminiunm causes perforstions to occur in the tubes, In

other instances, ine extrusion équinment for tin cannot turn
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out the same size aluminium tubes, and until the equipment is
obgolete or replaced, tin collapsible tubes can still hold their
markets,

Cadmiun can technically be a substitute for tin in
tinplating and in solder., During the 1st World War, attempts
vere made to use cadmium as a white metal alloy constituent,

In the 1930's and during the recent war, further experiments
have been made, but the annual world production of cadmium rose
fron a negligible figure in the early 1920's to only about
1,900 tons in 1930, and just below 4,000 tons in 1933, The
average price peri 1b, in the late 1930's was $1.00, which was
about double that of tin, In 1946, it was $1,50 per lb, Among
technical difficulties, the disadvantage of cadmium is that
cadmium salts are poisonous, and the use of cadmium alloys in
solder is thus regarded with suspicion by a large section of the
industries and trades. Such a prejudice is increased also by
the fact that cadmium solder, applied to cans, gives a slightly
darker colour to the seam, compared with a straight tin-lead
solder of high tin content,

Icad is far cheaper than tin, but its toxicity and
other esdverse qualities linmit 1ts importence as a substitute
for tin to a few lines of consumption, such as in certain light

or medium duty babbitts, and certain types of collapsible tubes,

I Har-tipe Practice
31. The actual practice of tin economy in the U,S,A, was

governed during the last war and still is by the Conservatiom
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Orders M-43 (tin conservation) and M-8l (containers) and
subsequent orders amending the previous ones and adapting them
to sult the changing cireumstances. In all lines of consumption,
econony was effected by a reduction of the tin content by the
imposition of a maxdmum percentage of tin to be used, or Ly the
limitation or the prohibition of the use of tin for specified
purposes,

In tinplate, the emergence of electro~tinplate was
an important factor in economy, but even in hot-dipped plate,
the standard tin yield per base box was reduced from 1.5 lb, to
1.35 1b, in May 1941, and further to 1.25 1b. since February,
1942, The tin content of terne metal was also reduced to 15%
by welght, The decline in the average quantity of tin per
base box in the U,S,4, is shown by Table 11,12, the figures

of which should be compared to the 1} lb. per base box standard

before 1942
Table 11,12
Ti Coati i e U,S
during the War,
(1b. of tin per base box)
Hot—dip Electro Overall Average

1942 1,272 0.643 1,347
1943 - 1.393 04659 1,255
1944 1,17 0,638 1.204
1945 1.469 0,643 1,183

Sourcet (partly) calculated from data published by the U.S,
Bureau of Mines,
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A ban was put on the use of tin containers for
producté such as beer, dog food, dried beans, tobacco, etec,
Wherever feasible, terneplate was used in the place of tinplate,
and in some cases both tinplate and terneplate were replaced
by tinless blackplate, In this way, the peacetime annual
consumption of tinplate and termeplate of 67.D million base
boxes was reduced to little more than half of that figures

In other uses, the most substantial reduction
occurred in tin-foil, the manufacture of which was banned after
March 1942, except for a small quantity designed for special
purposes. In solder, the mexdimum permissible tin content was
limited to 30% from Mgy 1942, The average quantity of tin
actually used in solder fell gradually to about 27% in 1944 and
1945, which was slightly less than in 1943 (pre~var Plumbers®
solder contained 30% tin, and Tinman's solder 63% tin), It is
also reported that a kind of solder widely used contains 20%
tin + 1,25% silver + 1.5% antimony + 77.25% lead., In babbitt,
the average tin content was 14% and 12% in 1944 and 1945
respectively (cp. 89% tin-based bearing prewar). The percentage
of tin in ;:ronze and brass was also substantially reduced, The
use of tin collapsible tubes was banned by M-115 (1st April, 1942)
for foods, cosmetics and some tollet preparations, Pure tin
tubes were permitted only for certain pharmaceutical preparationse
Drastic reductions are also applied to the consumption of tin in
oxide, type metals and other alloys. The use of tin was not
alloved in musical instruments, automobile body solder, office
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staples, jewelry, kitchen equipment etc,

Of these war-time restrictions, the most important
ones which are likely to have long-period effect on the future
peace~time consumption are electro-tinplate, foil and probably
oxide and babbitt, not oaly in the U.S.A., but in other
countries as well,

The impact of restrictions can be seen in table 11,13,

Iable 11,13,
c ; U U,S
During and After the War,
(*000 long tons of primary and secondary tin,)
1939 1945 1947
[ % % %
Tinplate 3646 44126.,1) 31 ) 31.8| 37
Terneplate 1,5 2/ 0.7 1
Solder 17.3| 2111he3| 17 | 19.7| 23
Babbitt 5. 7| 7.8 9| 6.8 8
Bronze and Brass 6.4 8|27.1] 321 21,1} 24
Collapsible Tubes 3.5 4f 0.5 % | "4l 2
Tinning 2.3 3| 2.6 3| 2.8/ 3
Foil 2.,0| 2| 0,2 1/3
Chemdcals 1.5| 2(w0.6| 2/3)otherd
Type Metal 11| 1§ 13| X2 ) 3.5| 4
Total (including other uses) | 82,4 |100/83,6/100 | 87,2 [100

Sourcest Bureau of Minest Minerals YearbookS and- the
International Tin Study Groupe ,

includes' miscellaneous!
includes foll,

.
*

o
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Notice that, although the tin content in babblitt
and bronze and brass was reduced, the total tin consumption
in these uses has actually increased, since these two lines
of consumption are essential for armament production,

In February 1947, the Conservation Order M-43 vas
revised and controls in some lines have been relaxed, The
principal relaxations include the permission to use 174 1,
electrotinplate for kitchen and cookdng equipment, the increase
in percentage of tin permitted for use in solder, the permission
to use tin as tin-oxide for the production of earthemrare
plumbing fixtures étc.

32, In the United Kingdom, the restriction of the use

of tin started in July 1940 in the form of "The Control of Tins
and Gans (No.1l) Order (1940) No,1308", prohibiting the use of
tinplate, tinned sheet, termeplate and berme sheet as containers
for animal foods, certain other foods, bath crystals and salts,
cigarettes, cosmetics and toilet creams etc, Subsequent orders
followed the same line, and the list of articles for which tin
was not allowed to be used was from time to time extended or
contracted, Tin allocations were officially controlled, The
omission of medium tin content alloys from bearing metals, and
their replacement by high lead and low tin was urged by the
Non-Ferrous Metals Control, The British standard for soft
solders was revised, bringing the tin content downward, Table
11,1, shows the result of these restrictionst the breaking-up
of consumption intd various uses was not started until 1942



Zable 11,14
Cons U, i U
Duringz and After the War,
(*000 long tons of virgin and scrap tin)
1939 1942 1947
virgin
) % 2 %
Solder 749125 | 56 16|
Bronze, gunmctal, white
metal etce ]402 M 1306 39
Foil and collapsible tubes 1.6] 5| 3.4 10
Tinned copper wire 1.0 31 0.7 2
Tin compounds snd salt 0.3 1| 0.9 2
Tinning 1,0 3] 1.0 3
Total (including other uses) | 27.3 | 100| 32.3 | 100 | 34.7 | 100

Sourcet  Directorate of Non-Forrous Metalss Ministry of Supply.

In the UK, statistics, babbitt and bronze are ccm—

bined under the same heading, so are foll and tubes.

Strict

corparism cannot be made with the U,S,As data in Table I1.13.

The big increase in foil and collapsible tubes in the U.K,,

oving to the post~war relaxation of restriction, contrasts

shurply with the corresponding figures for the U.S.A.(in 1945),

vhere restriction still applied,
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() ONSUMPTION BY C
33 | | Table IL15
Mmmﬁmmmum.
(1000 long tons) (primary tin)
| 1923+ 1929 | 1932 | 193 195 | 147
| i 2] (%] % %
] ol ST ]
UeSehs | 77.6|2449 1'62 35.5) 34 ae.ei 43] 55.6] 57| 60,00 45
U.K. 16.9| 242 13 12.5 18 26.0] 13|¢16.4 17|¢27.4 21
Germany | 645| 17,1} 9 9.6 9! 124 6] -~ | -=| 0.3 ©
USSR ? | 48 2| 3.8 3|m25.1 13|x 5.5/5.7] P | 1
Japan ? 4e8| 21 L4l Al 8.2| 4] 3.1|4.8] 1.8] 1
France | 92| 1L7| 7| 85| 8| 92| 5| 3.214.9] %9| 7
Canada | ? | 2.6 1| 1.4{1.3] 2.6{1.3| 3.7/5.0| 3.6| 3
India ? 2,7 1| 2.4]2:3] 2.6[13] = | = | 5.2] 4
Vorld e | 136.5/183,6/100|104.6|100(199,1|100] 96.0{100|132.6 |100

Sourdess ITRDC and Tin Study Groups U.S. Bureau of Mines;
UK, Ministry of Supply.
+ for 1923 source = Metallgesellschaft(in metric tons)

MApparent” Consumption = calculated by subtracting exports
from imports and/or productlon, with adjustments
for changes in stocks, so far as avallsble,
e = estimated; = = import figures; = real consumption.
Table 11,15 is self-explanatory, Only three peints
need to be madet Firstly, the spectacular rise of the U,S.S.R,
and Japan as important consumers before the war, even allowing

for a reasonable degree of inaccuracy of the statistics,
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Secondly, the relative share of the U,S,A, declined during
the 1932 depression, ocnd although the absolute figures of
consumption rose by more than 50% in subsequent peacetime
years, the percentage of the U.S.,A, remained lower than in
1929, mainly owing to the expansion elsewhore, All the other
main consuming countries, on the other hand, increaséd their
relative shzres during the Depression, -part.icularly the UK.,
vhose comsumption appeared to te less sensitive to the trade
cycle than elsewhere, Thirdly, the 1945-1947 figures are
included merely to deccribe the situation at the end of the
var. It hcs, c]evarly, no simple bearing upon the future
course of consumption, The positions of Japan and the
U.S.S.R. are likely to be changed, and possibly the latter
will, within a few years, resume her pre-war upward trend.
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Cl y 11T
DEMAND AND STOCKS.

(4) THE_DEMAND FOR TIN TO CONSUME
1. In this chapter, various factors will be considered,

which have direct and indirect influences unon the deamand for
tin, Demand is usel here in the sense of effective Gemend,

i.e. the quantity of tin metal which is bought {and sold) in a
period of tizne, zs distinet on the ous hand from more went o
requirsmeat, and on the other hand from the quantity actually
consumed during the period of time, as employed in Chapter II,
Although the quantity Cemanded depends to a large extent upon
the rate of comsumption, the two magnitudes are not identical,
and at times the difference botween them is large, and the

change in consumers* sto_cl/:s_ is sometimes positive, at other

times negative. {Sec Note 1), From the point of view of the
market and the determination of price, it is the amount bought
and sold, rather than the quantity consumed, that is relevant

in the short runm,

2. The relation between price and demand is usually
expressed by a demand curve with the two axes representing
price as ean independent, and the guantity as a dependent,
varioble, All other factors affecting the demend curve are
usually lumped together in the diagram, and the cihanges in them
are expressed by the movements ol the curve. Further attention

is focussed upon the price-quantity relzation by analysing the

Note 1. See Ch.I paragraph 14.
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influence of a price change upon the quantity demanded into
two components, namely the substitution effect and the income
effect. (See Note 2),

I, Ihe Shape of the Demand Curve,
3e We take first the price~demend relationship, It is

important to distinguish between short~run and long-run demend
curves,
(a) Shorteperiod
The opinion is prevelent among students (See Hote 3)
of the subject that demand for tin is inelastic in relatiocn to
price. The principles formulated by Marshall and Pigon lend
support to this view, since "the demand for anything is likely
to be more inelastics
(1) the less readily substitutes for that thing
can be obtailned;
(ii)  the less important in the part played by tke
cost of that thing in the total cost of some
other thing in the production of which it is

employeds

Hote 2 J.Re Hickss Valus and Capital (Oxford University Press
1939) Ch.II, paragraphs 3 — 6.

Hote 3  e.g. J.WN,F, Rowes Markets and Men (Cambridge University
press 1936) ppe 152-4; J.K. Easthamt "Rationalisation in the

Tin Industry" 2333 Vol, IV Ho.l, 1936) p.13; K.E, Knorr: Tin
under Control (Stanford Food Research Institute 1945) peldde
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(441) the less elastic is the supply of cooperant

agents of production;

(iv)  the less elastic is the demand for any further

thing which it contributes to produce."
(See Note 4)e

The case of tin, described in Ch.II, appears to
conform to the first two conditions, Allouing for the demand
to hold stocks, "whose elasticity is certainly not zero",
Eastham went as far as to state that "it may not be far from
the truth to regard the curve of demand to consume as being
vertical between the 1limits of £100, the lowest price reached
in this century, and, say £250", ({See Note 5).

The third condition of the Marshall--RPigon formula
must not be overlooked, Among the most important materials
which are used jointly with tin are steel, lead, copper, all of
which are under monopolistic or oligopolistic control. The
tinplate industry was, before the war, organised as an inter-
rational cartel, Labour employed in the tin consuming industries

Note L. A.C, Pigons Economics of Welfare (4th Edn.) Part II,
Ch XIV, para.5; cp. Alfred Marshalls Principles of Economics
(8th Fdn.) Book V., Ch, VI para.Zo

Hote 5. locecite, pe13. Such a statement cannot be proved or
disproved statistically. But Eastham went on to say that “when
substitution occurg, it tends to be of the nature of a shift in
the curve", This last proncuncement is clearly untenable, If
substitution is caunsed by the high price of tin, other things
being equal, then this 1s reflected in the shape of the demand
curve, not its position. The relevant curve may, of course,

be short-run or long-rin curve.
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in the United States and the United Kingdom, and elsewhere,
possibly with the exception of Japan, was highly organised and
was not likely to be subject to a "sgueeze" by the high price
of tin, As far as condition (1ii) is concerned, therefore,
the demand for tin tends to be elastic, even in the short run,

The fourth condition, i.e. the elasticity of demsnd
for the final products -~ is more diificult to assess, since
tin is used in a great variety of products. Whichever wsy
the effect may be, this condition (iv) is unlikely to be
important, since a change in the quantity of the final product
demanded will only cause a much smaller chenge in the quantity
of tin demanded,

Taken as a whole, the shori~run reaction of demand
to price, in the case of tin, is likely to be negligible. The
first two conditions of substitution and income effects.are
predominant and more than offset the opposite effect of the
taird condition, Thus in the short run, the price of tin
can be forced upsards without substantially diminishing the
quantity demanded., On the other hand, a large decline of
price will by itself fail to stimulate an increase in demand,
at least within several months or years.

(v) Lang=poriods
be If we consider the ultimate interest of the tin
producers, then the relevant demand curve is the long-run,
not the short-rin curve. The experience of tin in the 1930's
suggests .that in the“lqnger period of between 5 and 10 years,
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the prioe-h@asticity of demand for tin is considerable, If
the short~periocd sssumption of inelastic demand is applied to
the long=-term policy of a producers? assoclation, the result
will be injurious to the nosition of tin relative to its riwvals,
Substitutability is a concept related to time, The
longer the period, the greater the possibility of using
substitutes, In the case of tinplate, the period taken to
reduce the tin content satisf{actcrily or to use substitute
materials is necessarily long, since substitution involves a
change in the machinery and production process. So long as it
pays the consumer to keep the o0ld plant working, rather than
to install new machinery which would use less tin, the old
plant is not likely to be scrapped, despite the high price of
tin maintained over a long period. However, even here, war-
time experience in the U,S.4., though not representative of
normal conditions, suggests that the changeover in technique
and machinery is possible in a matter of months, not years,
In the cases of other uses of tin, e.g. foil, babbitt, solder
and cherdcals, the period necessary for a changeovee. is much
shorter, and the price elasticity of demand for these uses is

correspondingly large,

5 The possibility of replacing tin by rival materials
18 only one side of the question of substitution, The other
relevant consideration 1s the possibllity of expanding tin
consumption in a dynamic world of rising income and increased
industrialisation, If the price of tin is maintained at a
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high level, and as a consequence there is an absence of any
substantial or permanent expansion of its demand into new
fields, despite the research and propaganda intended to stimulate
the use of tin and despite increased industrial activities,
that is a clear indication of the magnitude of the cross—
elasticity of demand for tin, This was go in the 1930's,

To be sure, it is possible to argue that in the 1930's there
occurred in fact new outlets for tin consumption such as the
canning of beer which started in 1935, and the adoption in
1933 of petroleum tin containers, but close examination of
these cases reveals that the gains vere small and sometimes
short~lived, The emergence of petroleum tin containers was
due to the fact that petroleum companies were trying to protect
their retall consumers against fraudulent substitution of
lower grades of oil; but.in 1934, this new outlet for tin
was lost to copper, since copper-coated steel cans were
introduced as substitutes. The relevant consideration in
this case is the relative movemaxit of prices of various
competitive materials. The accompanying diagram shows that
since 1921 the movement of its price leaves tin in a much
weaker competitive position towards the end of the period,
compared to other non=ferrous meotals, especially alumimium
and cadmium, the nearest rivals,

6. Against the fsvourable effect of the second Marshall=-
Pigou condition, namely the negligible value of tin incorporate
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in the final product, there is the fact that tin is an
expensive metaly 1t is the most expensive among the base
metals. The movement in the price of tin, as is shoun in
Chapter I, is not of small magnitude. A change in the annual
average price, say from £195 to £230 per ton (or 39 U.S, cents
to 52 cents per 1b.) between 1933 snd 1934 (to take a moderate
change) makes a difference of £3,500 to a firm which consumes
100 tons yearly. This change could not fail to affect the
attitude of the big industrial consumer who does not buy tin
in small quantities at frequent intervals, but acquires it in
sufficient amount to cover his uses several months ahead,

(See Note 6), No industrialist can afford to overlook such

an important item in his cost accounting.

7e That the long-period demend for tin is elastic is
supported by an examination of the facts in the 1930's, when
tin price was maintained at a high level for several years.
From 1929 onwards, the automobile industry adopted cadmium,
instead of tin babbitt, and the use of tin per car has
declined by about 70% since 1927. (See Note 7). The
consumption of tin in foil and chemicals between 1927 and 1936
declined by more than 50%, and since the latter year, the loss
has become much greater. Tin in bronze and solder likewlse
suffered, although to a smaller extent. (See Note 8), These

Note & Stetement of the President of the U,S. Steel Corpord
ation, N.Y, to the Tin Investigation Committee, op.cit.p.1018.
Note 7  Ch,II, para. 26,

Note 8  Ch,II, para, 16 and Table II.3.
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are by no means negligible lines of consumption, since combined
together, they represent about 40% of the quantity annually
consumed,

Even before the war, a prominent tin trading firm in
Londoa commented upon the competitive position of tin as
follouss

"One of the principal uses of tinfoill is the wrapping
of cheese, luch of this will be discontinued in the future,
and be replaced by a rubberized transparent paper. This sub-
stitution, it is stated, will affect a considerable saving in
cost, Other changes in industrial processes are resulting in
reduced tin consumptions....Aluminium is now being more freely
used in the manufacture of tubes in view of the high tin price,
The tinplate industry still remains, of course, the backbone of
tin consumption, but even here new processes are in operation by
vwhich the coating of metal has been reducede....The total effect
of these developments and substitutions is not serious; they
are mentioned as evidence of a tendency.” (See Note 93
8, The conclusion drewn from the sbove consideration
i1s that the demand for tin is inelastic in the short period,
but elastic in the medium - or long-period, in the sense that
if a high price is maintained for a few years, and is expected
to be maintained in the future, tin will lose a large part of
its markets to rival materials, and the potential consumption
will be prevented from expanding. The short-run inelasticity
explains the frequent divergences of market prices from the

long-term average, and the momentary sucdess of a monopolistic

Note 9. A 8trauss & Co,Ltd., London, quoted in Minerals
Yearbock (U.S. Bureau of Mines) 1939, p.682.
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organisation in its policy of supporting price. The long~run
elasticity, on the other hand, explsins the decline in con~
sumption trend, and creates conditions in which monopeolistic

centrol cannot be removed without a steep fall in price.

II Position of the Demnnd Curve,
(a) Business Activitv,
% We have shown, in Chapter II, parsgraphs 16 angd 12

and Table 11,4, that the demand for tin is sensillve to business
activity, The demand curve moves upwards and downwards in
accordance with prosperity end depression, There is no perfect
measure of the phenomena which ve call the economic activity;
but the national income figures and the indices of industrial
activities can be used as approximations. More specifieally
for tin, the national income and industrial activities of the
United States and the United Kingdom — main consuming countries
are relevant data., Within the general category of industrial
activities, those in the tinplate industry, food canning,
automobile, building, machinery and railway industries are

the most important,

To illustrate the relation between business activity
and the demand for tin, an attempt has been made to study the
experience betueen the wars, by correlating tin deliveries or
consumption with national income for the U,S.A., and U.K., and
with the index of industrial ectiviiy for the world, The
method employed is that of simple correlation analysis, which

is a crude methode The result must therefore be regarded as
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approximative and tentative, not as an assertion of definite

magnitudes,
Table II1,1.
I £ By
Activity o £
U,.S. A, UK, World 4
Data National Hational Index of |
Correlated | Income? and, | IncomeP and Industrial |
Deliveries,? | Apparent d Activity© ang
Consumption. Consumption,
Period 1921 - 1938 | 1927 - 1938 1R5 - 1938
®*Income™ - g
Elasticity + 0,9R5 + 0,507 + 0,827
of Demand, ’
Sorrelatim | 4 0,737 + 0,343 + 0,769
Sourcest a = S.Kumets s National Income 1919-38 (NBER 19/1)
b = A, LBouwley 3 Studies in the National Income
(NIESR 1942)

¢ = League of Hations 8 Bulletin of Statisticse
d = ITRDC, , , )

The result is rot satisfactory in the case of U.K,,
since the correletion coefficient is only 0,343, but the high
coafficients for U,S.A., end the world are more reassuring,
Taking the figures aa they stand, the above table suggests
that, wvith a change of 1% in the national income (or industrial
activity index), the demand schedule will move in the same
direction to the extent of a little less than 1% in the case
of U.S,A, and the world, If the figure for U.K, is trust-
worthy, the corresponding movement for U.,K, will be aboﬁt
.
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The movement of the demand curve in correspondence
with the variations in the industrial activity, is an important
cause of the cyclical fluctuations in the price of tin,

(See Note 10), The intensity of the price fluctuations
increase with the inelasticity of supply, which will be the

subject of discussion in CH,VI,

10, It hes been shown in Ch,II that the cyclical
sensitivity in tin demend for solder, babbitt, tinplate and
bronze is larger then for chemicals, collapsible tubes and
foil. In the laiter uses, tin 1s more open to substitution
and a fall in tin consumption has occurred in these since
before the war, It is to be expected therefore, that as
the consumption of tin has become more concentrated in the
moré cyclicalmsensitive uses, the demand for tin as a whole
will fluctuate more violeatly than before.

Hot only is the position:ﬁg the demand curve affected
by business activity, but the shape of the curve is also
influenced by it. The slope wiligtégi to be less steep
during the boom than during the slump, since high prices
during the former period stimulate the research for, and the

application of, subgtitutes.

Note 10, Cpe Nicholas Kaldors Speculation and Economic
Stability (RES, Vol, VII, Oct, 1939) paragraph 8, pr.l0-ll,
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(b)  Othor Influences. ’
11, The position of the demand curve for tin is also
determined by oth=r factors such as the size of populatiom, -
the real income per heaé of the population, the degi:;ee of
mechanisation in prodiuctive process, the Mtasto® (&,g.increased
pcpularity of tinned i‘ood), and technical prosress. These
various factors, with the possible e:{cei)tion of the lzst
oentiored, will have positive effect upon the derund schedule,
Technical progress, however, may work either way: research
may open up new outlets for tin, but it may also result in
further possibiliiies of more efficient and therefore more

econoriczl uses of tin,

111 A Multiple Correlstion Analysis of Demand for Tin,
12, The ahove approach to the demend analysis, using a

diagram with two dimensions - price and quantity - has the
merit of simplicity, but the limitations are obvious, Where
the influence of price is small, compared to other factors,

as in the case of tin, the ceteris paribus clause must be
analyesed, and as far as possible, quantitetive relationships
obtained between these factors and demand, The method vhich
has become more widely used by econometricians is that of
multiple cérrelation, vhich ensbles us to verify the relation-
ships concerned, suggested, by theoretical economics, as well
a8 to determine the relstive strength with which the wvarious

factors operate upon demand, (See Hote 11, page 100)
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13. Dr,M,J,Schut, a Dutch economist, has applied this
method to tin, in his book "Tinrestrictie en Tinprija*

(See Note 12), He arrives at the following formules for world
tin consumptions

1.1, O = + 0,084 + 0,448 = 0,13P — 3,5T + 43

C' represents the world tin consumption in thousands
of long tons, and is made dependent upon four factorss

A, automobile production in ten thoucend of carse

B, tinplate production in ten thousard of tons,

P, price of tin in £ per ton,

T, time measured in years,

The regression coefficients + 0,08, + 0.44, = 0,13
and = 3,5 indicate the relative influences of all these four
factors; their signs correspond to what they should be in each
case, The formula has a high correlation coefficient of
0,87, and therefore claims a high degree of rellability. The
price-zlasticity of demand obtained in the calculation is
0.185,

Schut has also culculated similer formulse of tin
demand for individual couniries s U.S.A., U.K., France and
Germanye For U.,S.A., calculation was also made for the tin

consumed in all uses excepl tinplate.

J.Tinbergent Statistical Testing of Business Cycle
Theories Vol.I,Ch.l,({league of Nations,1939); Bichard Stones
The Analysis of Market Demand (Journal of the Royal Statistical
Society) Vol.CVIII parts II-IV,1945, For methodological discuss-
ion, see J.M.Keynes and J,Tinbergen in BEJ,Vol.XLIX,Sept.1939,
DDe 558568 and Vol,L, March 1940, pp.1/1-156 -

Not8 12 Published by the Nederlandsch Economisch Instituut,
nre31 (Haarlem — De Erven F.Bohn, NV =~ 1940) Ch.I and II,
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The symbols used are, apart from those Indicated
above 3

C' = total consumption in thousands of long tons.

¢! = consumption excluding tin in tinplate in

hundreds of long tonse.

I = index of industrial activity (1925/34 = 100)

7z = index of bullding activity (1923/25 = 100)

The results for the U.S. are reproduced here &
2.1 3 U.S.Total Copsugption ¢

C' = + 0,034 + 0,438 - 0,08P - 2,21T + 109

Correlation coefficient + 0,96

Price~elasticity of Demand = 0,271

~ bAS o
2.2 ¢ UlS5.C I . TR ,
et =+ 2,81 + 1,42 = 0,7P + 2,6T + 23.1 anteisusdIdns

Correlation coefficient + 0.88

2.3 3 %Mmammmmmmm.
the "abnormal® years of 1933 and 1934 interpolated)

C' = ¢ 2031 + 2002 - 006P + 506T - 0.7
Correlation coefficient 0,92,
Price-elasticity of Demand 0.427.

In plain English, the formulae mean that
(1)  The trend of total tin consumption, both in the
world and in the U.S.A, is declining; but the consumption
in the U,S.A. in uses other than tinplate has an upward trend.
(2) Among the factors influencing consumption, tinplate
production is by far the most important.
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(3)  Avstracting from tinplate, industriasl activity in
general (which, incidentally, would influence the tinplate
industry itself), the building activity and atutomobile production
affect tin consumption in 2 positive way; but their influence
is weak, especially that of automobile production.

(2) The negative inflnence of price is very small,

For U.K., France, Germany, the results obtained are
similar, The respective price-elasticities of demand are
00099’ 00007’ and 0,225,

L. Most of these results are in line with the common~
sense approach, except on two points: (a) the upward trend
of consumption excluding tinplate, which does not correspond
to the fact; (see Note 13)s (b) the under-estimation of the
influnence of price,

The influence of price obtained from Schut's analysis
13 necessarily a short~run influence bhecause the correlation
is between price and consumption of the same years. Similarly,
the price-élasticities of demand derived from the calculation
are short-run concepts, Long-run effects of price are
neglected, or rather, incorporated in the trend, which 4n
the equations l.1 and 2.1, is rightly found to be a negative
item; Moreover, the analysis does not permit us to take

Note 13. See Table II.4
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account of the influences of the rate of price changes and of
the price expectations., These two factors play important
roles in the determination of the demand for stocks of tin,

It should also be pointed out that Dr. Schut's
calculation relates to the consumption of tin, in the strict
sense of the word, not to0 demand as we understand it. The
demand for stocks is left out of accomnt, This is, in the
present writer's view, unjustifiable, This shortcoming
would not be so serious if the demgnd for holding stock were
a failrly constant percentage of consumption; but in fact it
is not so, as vé shall see in the next section of this chapter.

It is regrettable that the pariod cbserved is too
short, and confined {0 twelve or fourteen years (between 1923
or 1925 and 1936). This is not a criticism against Schut,
since every student on tin demand is confronted with the
absence of detalled statisties, especially before 1926 or 1927,
but the omlssion of the years 1937 and 1938 is not understand-
able, since these two years are particularly interesting,

1937 being a peak year, and 1938 a recession year in contrast.

These shortcomings limit the application of Schut's

findings in detail, but should not alter its general conclusion
with regard to the relative influences of various factors
determining the demand for tin to consume.
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(8) STOCKS OF TIN

I Composition of Stock Figures
15, Some stocks of tin are held by the consuming manu-

facturers and some are held by dealers and producers a_t}rarious
stages. From the standpoint of the consumer, stocks are more
or less liquid - i.e, more or less quickly available to him -
in the following orders
(a) stocks of metal in hand.
(b) stocks of metal at the warehouse or landing within
the consumer's country,
(¢) metal afloat to his country.
(d) stocks of metal at the foreign smelters in order of
their distance.
(e) stocks of ores at the foreign smelters.
(£) stocks of ores at the foreign mines,
This order of liquidity applies to the consumer in
a country where there is no smelter or mine, such as the
American consumers from mid-1920's to the outbreak of the war.
If there is a tin smelter within the consumer's country, the
stocks of metal at the domestic smelter must be inserted after
(b), and the ores afloat to his smelter after (d). The
presence of domestic tin mines will also alter the list

16, Given the rate of consumption, the consumer's demand
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for tin largely depends upon the stock of tin in hand, There
is a minimom 1imit below which working stock cannot be allowed
to fall without causing some inconvenience to him, (See Note 14)
It 1s generally assumed in theoretical discussions that the
minimum working stock is a percentage of the expected rate of
cansumption, but expectation is not a uniqueiy determinste
concept, (See Note 15) and the study of manufacturers' past
behaviour suggests that the mini{mum working stock of tin is
constantly changing, both in absolute amount and as a percentage
of the consumption rate. However, there is no doubt that,

over a period ofvyears, as the consumers' stocks fall to a low
level, the demand for consumption wi]l be reinforced by the
consumers'! attempt to replenish their working stocks, On the
other hand, there are other instances when the stocks in
consumers'! hands reach such a high level that th;are is no doubt
that the marginal yield of convenience is negative. In this
case, the consumption demand is weakencd to the extent of

stocks depletion,

II

17, Statistics of tin related to stocks, shipments, and
deliveries were issued, before the war, by three market
suthorities in London 8 W.H.Gartsen (or Ricard & Freiwald),

Note 1) JeM.Keynes 3 Treatise on Money, Voll,p.128. J.Tinbergent
"An acceleration principle for Commodity Stock-holding and a
short cycle resulting from it® in Studies in Mathematical

Economics and Econometrics in Memory of Henry Schultgz,

(ed.by Lange, McIntyre & Yutema ~ U.of Chicago Press, 19/2. p.256)

!(1_93@_15 R.G.Hawtrey ¢ "Mr, Kaldor on the Forward Market"
RES.Vol. VII No.3, June 1940) pp. 202-205.
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A,Strauss & Co, and the London Metal Mhange, all compiled
on different bases. They are all msatisfactory from our
point of view, since several items were not inciucied in the
published data. (See Note 16), In the 1930*5,' some improve-
ment resulted from the efforts of such bodles as the Inter—
national Tin Besearch and Development Council, the Américan
Bureau of Metal Statisties, and the U.S,Bureau of Minesjy and
after the war, the International Tin Study Group has carried
on the good work, but :there are still aefious deficlencies,
For the period between the wars, published stocks are called
"Visible Supply and Garry—over" Viaibie supply consists of
stocksinthewarehonses andlandj.ng, plus tin afloat to all
imprtant consuming countries. Carry-over figures represent
the stocks of tin at the Straits Smelters since 1927, and
Arnhem Smelter in Holland since 1933.

Consumers' stocks for the world as a whole are not
available; but estimates are published for those in U.S.4,
from 1926, and for U.K, from 1938,

NHo information is published of the stocks of tin
metal at the U.K, smolters, at Banka, and at Buropean smelters
other than Arnhem, Smelters' stocks are computed by the
ITRDC and circulated among members of the International Tin
Committee, They are treated as confidentisl, Equally

_m_lﬁ See below, and London & Cambridge Economic Service:
Memoranda No.32, Septe 1930, pp.11=13 and Hol.45,
NO'V._ 1937, PPol2=Lie
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unknown are the stocks of tin ore for most countries.

Usually included in the visible stocks statistics
vere the stocks of the several International Tin Pools., They
were, however, revealed from time to time at Irregular Intervals
Private pools, which are known to exist, involving large
quantities of tin naturally remain secre‘l:.,_

| With so many deficlencies, a study of the relation
between stocks, consumption and price of tin, 9s bound to be
extremely linﬁ.ted, and conclusions must be subject to
reservations, The necessity, even the urgemncy, of improving
statistics in this field is obvious, particularly since it
has become more and more realised that the problems of tin
must be solved by international co-operation by studies and

agreements,
I U,S.Consupers® Stocks.
18, The figures of consumers' tin stocks in the U,S,A.,

are published by two authorities independentlys the Bureau of
Mines and the American Buresu of Metal Statistics, The
figures published by the official Bureau of Mines are based
upon the answers to the questionnaires sent out to industrial~
i1sts in connection with the Burean's studies of domestic tin
consumption, since 1928, HNo explanation has been given of

the ABMS's figuress but closer exzamination suggests that

they are calculated from the fipures of deliveries and
consumptions the difference between these, positive or
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negative, being taken as resulting in a corresponding change
in the consumers'! stocks. Both sets of figures started from
1926/7 and show a remarkable measure of agreement with each
other, except for the period 1936-1938. In the following table,
ve use the A,B.M.S, fignres from 1926 to 19343 the Bureau of
Mines! figures, which probably take account of the "invisible
deliveries® (i.e. deliveries made directly to the consumers
vithout passing through the recording market), are preferred
for the period 1935-1938, For the earlder period 1921 to 1925,
we venture to make estimates on the same basis of eélculat;ion
as the ABM,S, The results are as follows in Gflum (1).'
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Table ITT,2,

in thousands of long tons)

Stocks of Tin in the U.3.A.

{(H (> > (Lo @) ( &y g {€) I

Con~ Con~ Afloat |Ware- |[Total |(5):(2)][(6):(2) !

sumers |sump~|(1): (2)| Annual |house |Viable % y 4

Stocks | tion % average|& land-[Stocks

at end - ing. |(4)¢(5)

of year Ammal

Average

1921 5.8 - - 33 2.4 5.7 - - {1921
1922 | 4 | 67.0| 6.6 | 71 | 25 | 4.6 3.7 | 43| 1922
1923| 4.9 | 6.3] 6.4 | 7 | 2.7 | 9.8 | 3.5 | 1281923
1924 | 6.2 | 63.3] 9.8 | 6.9 | 3.4 |10.3 5.4 | 1603|1924
1925 | 6.8 | 7.0 9.0 | 6.6 | 2.9 | 9.5 3.8 | 18.3| 1925
1926| 9.2 | 76,0 12,1 | 6.1 | 2.2 | 8.3 2,9 | 110|192 |
1927| 9.2 | 76| 1277 | 6.2 | 21 | 83 | 29| 14|1927
1928| 8.6 | 79.6] 1.2 | 7.0 | 27 | 9.7 34 | 12.2| 1928
1929| 106 | 87.0] 12,2 | 7.6 | 29 | 105 33| 123|192
1930 17.2 | 76| 2.0 | 7.0 | 5.4 | 124 7.5 | 17.3| 1930
1931 | 28,9 | 55.8| 44.6 | 6.5 | 6.2 | 127 | M| 228|197
1932| 2006 | 40.6| 50.8 | 2.8 | 43 | 7.1 | 10,6 | 17.5]1932
1933 17.5 | 61| 28.6 | 4.2 | 4.4 | 8.6 7.2 | 14.0]1933
1934 | 20.6 | 53.3] 9.9 | 3.2 | 5.6 | 8.8 | 1055 | 16.5|19%
1935| 7.8 | 62.0| 12.4 | 4.6 | 3.4 | 8.0 5.5 | 1291935
1936 | 10.2 | 74.0| 13.8 | 6,9 | 31 [10.0 | 4.2 13.5[19%
1937 177 | 1] 2277 79 | sa | 13.0 6,51 16.6] 1937
1938] 17.9 | 50.6] 354 | 4.7 | 4.7 | 9.4 9.3 | 18.6{1938
Sourees 3 (1) Ses text. (2) 1922-1926 : Metallgesellschaft
1927-38 ABMS, (4) & (5) W.H, Gartaen; anmal averages computed

from stocks at end of months,
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The Table shows’ that during the perlod observec_l,_
consumers' stocks of tin in the U,S.4. fluctuated very widely =~
betueen 4,500 tons and 25,000 tons. Expressed in terms of
current rate of consumption, they vary between four weeks and
six months, A clear-cut distinction cannot be made between
the convenient working stocks and the "redundant stocks" or
“speculatdve stocks”, as is sometimes supposed in theoretical
discussions; but ﬂxe figures suggest that the minimum working
stock in the hand of the consumers is about 12% of the amnual
consumption rate — or about 6 weeks' consumption, 4 1a£ge
proportimn of the tin held between 1930 and 1933 can be
considered as a surplus sbove the convenlent working stock,
vhether speculative or otherw:ise.

Znfluence of prices.

19. Spot. price of tin appears to exert very little

influence upon the size of the stock at any point of time,

The questionnaires that hgve formed the basis of the U.3,

Bureau of Mines studies of tin consumption since 1928 brought

in answers which indicate that manufacturing requirsments

rather than current price of the metal determine the stocks carried
by consumers of virgin tin, (See Note 17) During the depession,
large stocks coincided with low price, but they began to be

dravn upon in 1932, while price was still very low and

declining, Qn the other hand, whils price wes high in 1936

Hote 17. Minerals Yearbook $ successive years.
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and 1937, consumers resurmed the accumulation of stocks which
had fallen towards a minimum in 1935, (See Note 18)

20, The divergence between spot price and future price
usually causes a change In the size of consumer's stocks,
Other things being equal, when a big backwardation occurs,
i.e, when tin for delivery in three months stands at a price
appreciably  lower than tin for immediate delivery, the cone
sumers can save the difference by keeping their stoeks as low
as possible, and covering their known prospective requirements
by buying forward irstead of keeping the actual metal on hand.
This actually happened in the period 1933<1935 (See Chart B).
However, there are exceptions which indicate that backwardations
and contangoes are by no means a safe guide to the size of
stocks, The depletin of stocks which began in 1932 could
not be explained by the future price, since there was a
substantlal contango up to the middle of 1933, Moreover, when
the consumers consider their stocks to be precariously low,
compared with current and expected consumption, no amount of

Note 18, J.K.Bastham apparently implied that the demand to
hold siocks 13 fairly elastic when he said that "with given
expectations of demsnd to cansums, the elasticity of demand to
hold stocks 18 certainly not szero®. (loc.cit.p.l3) This is
true if the demand is interpreted as speculator's demand, and
the relevant price would be the expected prics, Consumers may
well behave as speculators in certain circumsiances, but no
simple relation between spot price and stocks is revealed by
statistics. .
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bach:ardation will persuada him to part uith his stocks Du.ring
the boon of 1926/1927, a very wide backwardation appeared for
two years, but stocks were kept falrly stationary, only
declining by a small amowmt in 1928 when the backwardation

margin became narrower,

21; | Baclmardatim and cantango reflect the general expect«-
ation about prioe, and 1t 1s the expect.ed price, together with
the expectation of consxmpum which determine the size o;t
cnnsumers' stocks. If price is expeched to riae, conaumers
wintmdtoreplenishtheirstocksandcarrythemover, h
talcing account of the cerrying costs (storage and interest
chargea) ’ nncertainty memiun of expectation, and the cunvenienoe
yield. (See Note 19). Conversely, if price s expected to

fa]l, the consumars wl]l tend to deplete his stocka. hectaticns
may be affected by runonra and ea’dmabes of va.rious kinds
regarding produc‘bim and consumption. In the c;se of a comodit.y
aubject to artiﬁd.al caxtrol, thare aro additional factors
which come into the cansideration, ¥For instance, during 1936,
despdte_theé excellent prospects of consumpticen, consumers in

the UsS, 4 reetricted p&chasu of their nearby needs béchuso

of the chance, vhich at tires sppeared to them most promising,
that tbe restrictian sehm '.rould not be renewed at the end

of the.y'gar. When agreemt to renew the restriction acheme

Hote 19, N.Kalder 8 locecdteppo5 = S,
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was annoimced in November 1936, American consumers bought
forvard and replenished their stocks by about 6,000 tons in
the first quarter of 1937,

2, That American consumers of tin, despite the hedging
facilities offered to them on the London Metal Exchange, have
often taken a market position as regards tin, is also borne
out by the statements of the consumers themselves, (See Note 20)
Moreover, the consnmers need not always remain passive, and
simply react to price, A moderately big stock in their hand
may emable them to manipulate deliveries in order to strengthen
or weaken the market, especially if they act collectively.

(See Note 21), This consideration was probably prevalent
among American consumers in the late 1930's, Apart from
anticipation of war, the possibility of the stocks as a
defensive weapon against the restriction scheme explains the
fact that, from 1936 ouwards, the stocks carried by the
consumers were higher, both in absolute amount and in
comparison with consumption, than the period before the slump.

Hote 20. e.g. Testimony of the President of the U.S.Steel
Corporation, N.Y,, to the Tin Investigation Committee,
op.cit. p.lOZOo

Hote 21, There is no evidence to substantiate the last
proviso, although producers in 1928 complained that American
consumers attempted in this way to depress the priece of tin,
(*T4n" published by the Anglo-Oriental Mining Corporation
July,- 1928) '
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S D o S o
23 It can be conclnded, from the above considerati‘on,
that the minimum size of consumers' tin stocks in the U,S.A.,
is determlned by consumption requirements, and that the change
in the size, in normal time, with given rates of consumption,
depends upon the expectations of price, rather than on the
spot price. Thesé considerations are not sufficient to
explain the enormous stocks carried by the consumers between
1930 and 1933, which at times attained 25,000 tons, or about
six months' consumption. It is not easy to assess the real
intention of the manufacturers holding these stocks; but if
they deliberately held them for speculative purposes, their
accurate foresight has rewarded thea with a handsome profit.
An altematife explanation is that the consumers might have
been misguided into over—optimism by the boom of 1926~1929
and bought heavily, expecting the boom to continug, If so,
vhen the slump came, they found themselves with redundant
stocks, earried them over the hard times, and reaped the
unplanned profit in the end, Whatever the real motive, the
consumers hed rendered a service to the producers by supporting
a declining market at the beginning of the depression, and a
disservice by delaying the up-turn of the price~cycle, In
fact, while consumption only declined by 12,500 tons between
1931 and 1932, deliveries fell by 27,100 tons, the difference
being the change in the size of stocks. What happened between
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1929 and 1933 may or may not recur in the future; but the

case considered is an illustration of the difficulties con-
fronting any orgenisation set up to smooth out the fluctuations
in the tin market, and 1% also 1llustrates the need for a

more complete statistics of consumption and stockse

v 0.S o

e The quantities of tin afloat and in the warehouses
(colums (4) and (5) of Table III,2) are not strictly speaking
Yconsumers' stocks, They are the “"pipe-line™ tin which
ensures the contnuity of supply to the consuners in the second
and third orders of availability. It is therefore to be
expected that they should show a positive correlation with
cmumxrtim. This is trus of the quantiiy efloat (compare
colums (4) and (2)). Warehouse stocks, on the other hend,
show movements opposite to those of consumptions tending to
accumilate durding the slump and to be depleted when consumption
resumes strength. The ratio of warehouse stocks to current
rate of consumption veried, during the period, between 3% and
11%. The fluctuations in tonnages, however, were not very
large (colum (5)). (See Note 22).

Note 22. K.E.Enorr (op.citep.30) mistook the warehouse stocks
for consumers® stocks. He was therefore led to conclude that

(1) *the cost and risk-if hedging is not practiced - involved
in holding tin stocks tends to keep working stocks of induste
rial consumers relatively small in comparison with cons on®
and that (2) "the influence of this demand for the metal (to
hold as stocks) is correspondingly limited.” These impressions
are typiecal of many writers on the subject. Neither is truse,
as has been shown in paragraphs 15 and 16, "
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The two quantities (warehouse stocks and tin afloat)
combined showed a remarkable stability throughout the period
under observation, representing between six and eleven veeks!
consumption, It appears that siﬁc weeks? "visible supply"

(as it is called) can be taken &5 the minimum required in the
pipeline for the U,S.A,, since spot pricg tended to rise
sharply, and backwardation wildened as the visible stocks
declined to this lml. A large stock of ten or more weeks
in the U.S.4., especlally with big stocks elgevhere, had the
effect of depressirg price, On the other hand, there is no
indication that either the spot price or a discrepancy between
spot and future prices exerted any direct influences upon the
s8ize of the vislble stocks,

Ve U.K,Stocka.
254 Figures of consumers! stocks in other countries

are not available, not even in estimates, For the United
Kingdom, they have been available since 1938, at the end of
wvhich year British tin consumers held 2,250 tons, or six
weeks' consumption, It is a known fact that U.K. consumers
usually carry moch emaller stocks than their Zmerican counter-
parts, probably because they are nearer to the sources of
supplys the London Metal Exchange and especlally the smelters.
Because U.K. was the world market for tin, as well
as an important smelting centre, the "visible stocks™ in the
warehouses and landing in UK, cannot be regarded as serving
the same purpose as those in U.S.A. Table III,3 illustrates
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this point. During the depression, tin tmwanted elsewhere
accupmlated in the uarehou_ées in ﬁ.K. ’ especially ﬂ.n'Idverpool
(stocks in London and Swansea were more stable). As demand
revived, UK, visible stocks duindled, and at times reached a
level below 1,000 tons, In normal times, they varied between
4,y500 tons and 7,000 tons, Table III,3, incidentally, does
not include stocks of tin carried by U.K, smelters, which are
not published,
Table III,3.

Yisible Stocks of Tin in U.K, Warehouses.

ammual averages computed from stocks at

and of months in '000 long tons,

( Source ¢ W,H,Cartsen - London)

121 7.2 1927 1.6 1933 21,0
1922 6.9 1928 3.2 1934 5.1
1923 4.6 1929 9.3 1935 2.8
192, L.4 1930 20.3 1936 1.0
125 45 1931 29.1 1937 2.4
1926 2.0 1932  32.5 1938 6e5

Vi World Visible Stockss
26, Figures of consumers' stocks for the world as a

whole are not available. Attempts have been made by the
london and Cambridge Economic Service to estimate the changes
in consumers' stocks and by a Dutch writer Ir.B.Hovig to
estimate the size of the stocks, on the basis of the difference
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between "apparent consumption" (See Note 23) and estimated
actual consumption. This appears o be incorrect, since
apparent consumptlon is computed from net imports or published
deliveries, plus domestlc production, allowing for changes 'in
visible stocks, and not from the figures of actual deliveries.
For the U,K, and Europe, deliveries which did not pass through the
merket, and therefore were not entered in the trade returns,
are known to be large, and the margir of error in the esti=
mates is correspondingly widened, (See Note 24)e (U.S.
invisible deliveries were negligible and this accounts for
the fact that the ABMS's estimates of consumers! stocks agree
cloegl,y with the figures of the Burean of-}ﬁ_nes, obtained from
questionnaires - see paragraph 18.)

 ur Ascussdon is therefore restwicted to the stocks
which are pubiisheds In Table IIl./, visible stocks are
divided into two componentss stocks-and-carryover and tin
afloat; and they are compared with consumption aend average
price. Stocks in individual countries, other than the U.K,
and the U.S.A. are of no particular interest, and the warld

total is therefore presented heret

Note 23, For definition of “apparent consumption, see Ch.II,
Table 11,15,

Note 24. ICESs Special Memorandum No.45, Septel937,pelie
Ir.P.Hovigt "De Tin Positie¥ (Economisch Statdsticche Berichten
Vol XXIII, 27/4i/1938) p.316. Hovig's figurés for world con=
sumers' stocks are even smaller than the figures for UeS,
consumers in our Table 1I1,2 above, The figures are used by
M.J,Schut, op.cit,.,Ch.III, and should somewhat affect the
latter's conclusions,



W

.1200

Table 111,k

V.

St

*

Stocks t annual average compiuted from end/month figures.

Consumpti

on P annual total,
Both stocks and consumption in '000 of long tonse

1 2 3 A 5 6

Stocks Total | Apparent|(3) s (4)] Price

and Afloat | Visible| Consumpe £ per ton

carry- Stocks. | tion, % annual

over. average.
1922 | 12,5 9.4 22,0 | 1.3 19 159
1923 9.5 9.5 19.0 | 125.5 15 202
192/ 8.9 10.6 19,5 133.1 15 249
1925 7.8 10.9 18.6 | 150.9 12 261
1926 4e3 | - 10.6 149 138.3 n 201
1927 5.0 11.0 16,0 | 153.8 1 289
1928 747 11,9 19.6 | 172.9 1 227
1929 | 1L.5 12,7 27.2 | 182,2 15 20/,
1930 | 28.4 11,8 [2.2 | 15542 27 12
1931 | 44e.6 10,8 5504 | 1347 42 118
1932 5243 6.1 5844 107.4 54 136
1933 37.3 7.1 JAAN A 133.2 33 195
1934 15.7 644 2,1 132.4 17 230
1935 9.2 7.7 16,9 | 150.4 1 226
1936 7e2 10,0 17.2 | 163.3 11 205
1938 20.4 77 28,1 155.5 18 190

Sourcest 1, 2 and 3, W.H.Gartsen, London.
L ¢ 1922-26, ITRDC (underestimated in my view
but best available.) 1927-38 ABMS,
Notes Stocks do notjinelnde Straits

figures
before 1926, and Arnhem carry-over before 1933,

As in the case of the U.S.A., the quantity afloat

fluctuates in accordance with the rate of consumption, but

movements of the warehouse stocks and smelters! carry-overs
are gimilar to those of the U.K, = 1,e, accumulating during

the slump and decumnlating during the boom. Since the
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fluctuations of warehouse atocks are larger than those of
tin aofloat, the combined result is a fluctuation in a direction
opposite to that of consumption,

Total visible stocks in normal times appear to be
about 15¢ of consumption, or between seven and eight weeks,
In the short-run, the figures of visible warehouse atocks in
Column l are more important for the deterﬁnination of price.
In 1926 and 1927, warechouse stocks at times were reduced to
about 10 days consumption, and spot price was then sharply
reised, The same phenomenon recurred in 1935/37. Conversely,
a large visible stock ‘exerts a strong downward pressure upon
price, The peak level of visible stocks was reached in April,
1932, at 60,547 tons. The average price during the month
was £111, despite a drastic curtailment of producticne

There 18 no evidence of any short-run reaction of
the size of stocks to price., As in the case of U.S.A.,
gnalysed above, expedtation about business activities is the
predominant factor, and is usually reinforced by the influence
of a backwardation or coatango.

Opinions have been expressed on the question of the
question of ‘the minimum visible stocks necessary for an
undisturbed flow of tin from producers o consumers. (See Note 25

Note 25. Minerals Yearbook 1930, (U.S.Bureau of Mines),
believed that 12,000 tons of visible supply was the minimum,
This opinion was questioned by *Tin" April 1930 (AQMC) and
criticised as an under-estimation,
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In the 19305 .S, the principal consumers were separated from the
smelters by long journeys across the oceans, and a total visible
stocks of 6 wecks! consumption was then a bare minimum; an
amount equal to 8 weeks' consumption would be a comfortable
level for working stock. With a large smelter producting

in the U.S.A., the minimum stock is reduced to some exteat,

but the concept of minimum visible stocks has little use,
unless more details are known sbout the invisible consumers? .

stockse
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CHAPTER IV

TIN MINING AND SMELTING
(1) THE TEGHNOLOGY OF TIN NINING (See Note 1)
I, Hinin- Methods
1. The most important cormerciasl source of tin is a
mineral known as "cassiterite" or dioxide of tin, or more
comnonly called "Tinstone®, Tin ore deposits exist in two main
formst-

(a) Prinary depocitms Thece are in lodes in the form of
stenniferous veins, stockworks, and imregnations in granite
and coxtiguous rooks, Tin mined in Bolivia and in the West of
England comes almost entirely from primary deposits,

(b) Secondary depositst These result from the disintegrat-
ion of the primery deposits through weathering agents (rain, etec.)
The tinstone thus detached has of'tten been carrled over consider-
able distances by streams or rivers, and has settled in the river
beds or on their banks, as "alluvial® deposits. Secondary
deposits are the chief source of “in in South-Bast Asla and
Africa.

"Secondary tin deposit® 4s not to be confused with
*Secondary tin®; the latter phrase means tin which is recovered

Hote 1 The technological information on Tin Mining and Smelting
which appears in this Chapter is collected from such standard
work as W.R.Jonest Tinfields of the World (Mining Publications
Ltde, 1925), C.L.Mantell 8 Tin (New York 1929), and from more
recent publications of the Tin Producers' Association, the
International Tin Research and Development Council and the U.S.
Bureau of Mines,
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from the metal used in tinplate scrap and other products containe-
ing tin., In order to avold confusion, we shall use "lode
deposit" to mean "primary deposit" and "placer deposit® to mean
"alluvial deposit", Tin directly produced from the mines -
both lode and placer mines = will be called "virgin tin®, and
"second-hand® tin will be called "recovered tin", or followirg
widespread usage “secondary tin", |

Of the world output of tin ore before the last war,
about 25% came from lode mines, and 75% from placer mines,

2e Lode deposits are generally deep undergrounds placer
deposits, as a rule, are found on or near the surface of the
earth, The method of ore extraction, therefore, varies according
to whether _the deposits lle deep in the ground or near the
surface, With rere exceptioase lode tin 1s mined hy the method
of shafting, which is seldom used in placer nﬁ.ning. In a placer
mine, tin can be won by one or a combination of the following
methodst (a) panning, (b) ground-sluicing, (c) opencast,

(d) hydraulicldng, (e) gravel- s (£) dredging, and 4n
excoptional cases (g) shefting, Most of these methods are not
¥Ymdning® in the sirict sense of the word,

(a) Elacer Mining.
3 The general principle of placer mining ldes 4n the
fact that tinstone is a heavy material, whose specific gravity
15 648 t0 7423 it 4s thus about 3 times a8 heavy as common
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rooks and stones, Tinstone can, therefore, be easily separated
from its gangue by means of water, which is an indispensable
factor in placer exploitation.

be | Pannins. | Panning is practised in streams draining tin-
bearing g;'ounds. It is the most primitive method of tin viinning,
requires no initial outlay other than the cost of the pan, and
has the further attraction for indigenous peoples that it can be
carried out by children and elderly folks. The pan (See Note 2)
iz a large round dish-like article, frequently made of wood, or
thin mild steel, 1:1 which by a swirling movement, water is made
to caary away the lighter mindrals and rocks, leaving the tine
stone as a concantrate, ﬁormany, 1 o 1} cubic yards of earth
can be treated by each person per dsy, ylelding 1 to 2 lbs, of
tin concentrates, In exceptional cases the yield may be as
high as 20 1bs, Panning is the only suitable method of mining
in a narrow stream full of large boulders,

Shallow placer deposits on top of tin-bearing hills
may be mined by trenching, and the values so obtained are then

pammed,

5e Groung-olnicinge When the mineral occurs on hille
sides where sufficient water is available, and where mine

Note 2. The pan is called "Dulang” in Malaya; Duleng washing
is a fairly important occupation, especially among women and
children in most producing countries in normal times,
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tailings can be allowed to run into low-lying areas, ground-
sluicing used to be the method adopted. It consists of shifting
the loose stanniferous deposits into conveniently dug trenches,
wvhere the swift~flowing water carries sway the lighter materials
and leaves the heavier minerals -~ tinstone- in the upper part

of the trenches. The impure concentrates are then removed and
clesned in the smell slndce boxes, This is a method suitable
for working low—grade deposits that cannot be economically worked
by any other mothod, but recently it has lost favour because

the mine tailings damage agricultural lsnd, roads, reilvays

in the valleys below, Various governments have either prohibited
ground sluicing or made rogulatims regarding the disposal of
tailings, which render this method more expensive and less
attréc‘bive.

6o
of tin-winning methods are included under this heading, ranging
from the most primitive method of exclusive hand labour to the
more capitalistic methods using water—pressvre and pumpse The
common idea 18 to (a) break up the tin-bearing ground, and

(b) carry the broken grovnd to the surface vhere it is washed in

sluice=boxes.
(a) The ground may be cut by the following methods $
(1) by steam navvies, mechanical shovels or drag-
lines which make iarge aexcavatlons §
(1) by hand labour using a kind of instrument ldike

e hoe ;
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(i41) by water under natural or artificisl pressure.

Powerful jets of water are mede to issue out of - a

nozzle of a monitor (similar to a large fireman's jet),

and to bresk up the gromnd, This is "hydraulicking®,
(b) The ground is raised to the sluice~boxes

(1) in cane baskets (or in pails if it is too

muddy), suspended at each end of a pole which the

coolie carries on his shoulder, This is often done

by relay, as the height is sometimes as much as 60 feot

or mare §

(11) by trams, or small trucks drawn by men,

aninels, steam or electricity ;

(511) by gravel-pumps, driven by steam or electriclty;

‘(iv) by hydraulic elevators worked by suction,

The material is washed in trough-shaped sluice-boxess
Water is brought into the head of the box, the broken ground
introduced at the side. Water carries the earth and other
light materials down the sluices, leaving tinstone behind,

The most primitive Chinese mines employ exclusively
hand labour with hoes to break up the ground, and coolies to
carry the Karang (broken up ground) to the surface. Better
equipped mines combine hydrauliclkdng with gravel-pumps or
hydraulic elevators. Since 1918, gravel pumps have become more
and nmore popular with the Chinese and native mines in South®East
Agia, Gravel pumping has the attraction of being a labour=
saving method, and at the same time necessitating moderate
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capitalisation, Women can be employed, especially to clean
up the sluices,

7o Bucket, dredeine ¢ A bucket dredge is a self-contained
floating factory built on a pontoon which floats in the working
paddock. An endless chain of steel buckets dig up the soil

from the bed of i)ools or rivers at depths varying up to over

100 fect, The soil thus excavated is deposited in a hopper

and cleaned by automatic processes,

The work i1s performed and the tin concentrates produced
inside the dredge, Tallings are cast out behind as the dredge
moves along, Most of the early dredges were steam=driven, dut
modern ones are fitted with electric generators or driven
electrically from a central power station, It may be made to
work 2!. hours a days The pontoon floats in the rivers with
tin~bearing bedsj but sometimes the dredge may work out in sea
bays. Where sufficient depth of water on land is not avallable,
a big pool 1s dug for dredges in which they float across a
wide expense of country, taking their pool with them, Sometimes
hydraulic dredges are used to help in the digging process.

Most of the bucket dredges in commission in the late
1920's had a capacity of digging about 130,000 cubic yards of
sand and gravel per month, producing between 30 and 60 tons of
concentrates. In 1930, a new dredge of a Malayan Company had
a monthly throughput of 268,000 cubic yards and output of 86
tons of concentrates., Dredges constructed in the United States
in 1946 for the Netherlands East Indies have a monthly capacity
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of about 400,000 cubic yards, and an estimated yleld of about
150 tons of concentrates,

The great advantage of dredzing is that low-lying
-deposits in swampy or very wet ground can be worked at a lower
cost per cubic yard than by any other method, Extensive low=
grade areas not previously economically workable have been
treated with marked success by dredging, A well known case is
that of the flat lands near Teiping, Ferak, in Malaya, where
very extensive areas that had previously been partly worked by
Chinese and abandoned as beling umvarksble, have been dredged
" with excellent results. A modern dredge may successfully opere
ate cn a ground vith cassiterite content as low as 4 1b, per cubie
yerd or 1 pert in 8000, ' '

A bucket dredge represents a considerable initlel cost-
in the 1930's it was botween £50,000 and £250,0003 4n 1946
Dutch dredges bought from the U,S.A, were reported to cost
$3,000,000 each,

On the other hand, dredging is e labour-saving device.
It wvas alleged that in 1929 on the averags, & dredge employed
160 men and that its output of concentrates was equivalent to
the amount won by 2,000 Dulang-washers (See Note 3)e Comparing
the two peak years, 1929 and 1937, in Malaya, we see that in
1937 tin production 1nc.reaaod by 12%, vith a 16% reduction in

employment, Malayan output per heed per year has risen from
0.5 tons 4n the late *twenties to 0,8 tons in the late 'thirties.

m_zo RTin® (Aoooxoco) April 1929.
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Dredging is wmsuitable as a mining method in an area
where the surface of the bedrock on which the deposits rest is
irregular, unless the deposits are thicker than the dredging
depth, The presence of much clay, sunken tree trunks and
boulders in the deposit is also a serious obstacle to the working
of a dredge,

Bucket dredging was j_nitiated into the tin industry
by an Austrelisn in 1907, operating in the bay of Puket Island
of Sm It was Introduced into the Federated Malay States in
1912, Since then 1t has spreed throughout Malaya and other
alluvial fields, The number of dredges operating in Malsya
rose from 2 in 1912 to 18 in 1919, 40 in 1925, 105 in 1929;
during the 1930's, owing to the rés?ictim in output, it fell
to 23 4n 1933 but rose again to 93 in the peak year of 1937,
The tonnage of tin produced by dredges in Malaya was as followss-

1913 162 tons = 0,3% of total Malayan outpute

1924/5 9,000 tons = 20.0% of total Malayan outpute

1929 25,950 tons = 38.9% of total Malsyan output,

1937 36,180 tons = 48.2% of total Malayan output.

Similar trend was shown of the importance of dredging
in Siam, N.E.I., Burma and other plecer mining countries.

8 Suction=cutter Dredeing. In a suction cutter dredge
the appliances for cutting and elevating the ground, instead of

being buckets, consist of a rotating cutter similar to an
ordinary electyis fan, only much bigger, The broken ground is
sucked up to fhe pontoon by a powerful gravel-pump. Although
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a suction-cutter dredge costs much less than a bucket dredge,
and is more efficient in an area with very eroded limestone, it
is unsultable for deposits carrying much tenacious clay.

(See Note 4). Producers in Malaya, after some experiment in
the early 1920's, decided against it, but a few suction-cutter
dredges were still in use in the Dutch East Indies right up

to the last war,

% Shaftines Where the ore~bearing gravel is very deep,
underground mining is necessary., This method is rarely used
except in Niperia,

10, The following table for Malaya illustrates the relative
importance of the above methodst-

1937
Dredging ee oo <o oo oo o 30 48
Gravel= pump e oo oo oo o 45 3
Hydraulic ea so es se o» 8 4
Other open-cast eo oo oo e 6 A
Dulang washing ee oo oo oo 2 1
Aduvial shafting «e es e oo 0.4 0.05
Lode MIning ee  eo oo oo oo 6 4
Miscellsneous e se es s 2 0.1

Sourcet F.M,S. Mines Department = S;,atistics relating to the
Mining Industry. "

Bote Ze W.R. Jones, op.cite pp.87/58.
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Dredging and Gravel-pump mining are the two most
important methods; the former has taken the first place from
the latter since 1932,

(b)  Lode Mining.
1n. Lode tin can be won in some cases in the same way as
has been described above for placer tin. These are the cases
where the rock is much decomposed and where the veins carrying
tinstone are narrow, Such cases are, however, rare. The most
common method in lode mining is the underground method,

Underground mining is possible in two ways, according
to the configuration of the ground, If the deposit is above
the generpl ground level, i.e, if the lode is traceable mear
the base as well as on the upper portion of a hill, it can be
reached by "adits" or tummels, i.e. horiz}fntany, but 1f the
deposit is below the ground level, shaf'ts have to be sunk
vertically. The rock 4s broken down in the working face by
blasting, machine and hammer drills being frequently used to
hole the rock for the insertion of explosives, The broken rock
is hauled to the surface, thence to the mill.

Given deposits with the same tin content, undergroumd
lode mining is more expensive than placer mining (end this, apart
from the extra costs of washing and milling lode ores which are
generally more complex). The workings have to be kept drained
and ventilated, the roofs and sides supported where necessary,
and the work must be carried out by artificial light. Eoreover
there are inherent risks in lode mining which cannot be provided



0133.

against, The lodes may turn out to be poor, the mineral may
chanre entirely in character, more water may be met with than
was expected, and the value of a lode deposit cannot be proved
until considerable outlay has been incurred, This is probably
an important reason why in lode minins countries such as
Dolivia, there are fewer and larger mining umits than in other
fields. |

Moreover, the desper the shafts go below the water
level, and the more the workings are extended, the greater the
amount of water which will have to be pumped out. Pumping is
a standing cost, whether productiom 1s in progress or note This
1s a factor in the calculation of the miner when deciding upon
whether or not to close hls mine temporarily in the face of low
prices.

An adit costs much less to drive per fathom than a
shaft and no pumping is necessary.

12, Although tin lodes are known to exist in almost all the
important tinfields of the world, most of the Asiatic lodes have
not been exploited, not even prospected, In Malaya, one of

the largest mines, comprises a series of lodes which are explited
both by shafts and adits. Tin wimning in the Western Hemisphere,
on the other hand, is and has been for a long time, in the form
of lode mining, especially in the UK, and Bolivia. In lode
mining, the vein matter must in general carry from 1 to 2% upward
tin to be economically workable, compared with 1% in the case

of dredging.



11 Ore~dressing.

13. The methods of dressing the ores after mining vary
according to the type and source of the ores, The materials
from alluvial deposits in the East and Africa do not need
elsborate treatment as the tin is more or less pure and free
from foreign complicated elements, such as pyrite and wolframite.
Nzture has already done most of the work and a concentrate of
70% ~ 75.5% or more tin can easily be obtained by simply
separating the tin axide from earth, stones and other impurities
by means of water, Complex ores from lode mines, on the other
hand, need crusglng, roasting, magnetic or chemical treatments

in order to produce a concentrate which has a tin content of

6% or less.
(a)  Placer ores.
L. Washing placer ores is essentially two-stage sluicing

with hand jiggling of coarse finishing sluice concentrate, First,
coarse materlal is removed on a screeny the ore is cleaned up
by hand on small £ilm sizing tables and hand jigs, and further
treated in lanchute sluices. Several streams of water are
needed to separate the coarse concentrates from the fine ones,
and middlings may have to be worked and reworked several times,
but the process is relatively simple and unskilled labour can
be useds In dressing placer ores, as in mining, water and a
large supply of unskilled workers, who may be women, are the
most essential factors of producticn, With the more widespread
use of dredges and other 1abour4saving methods, the need for
labour is lessened, although it still remains very important.
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The ores mined by dredging are washed and dressed on
the dredgers themselves, Since the late 1920's, the adoption
of jigs in place of sluice boxes and then the improvement in the
type of jigs used facilitated thc handling of a larger amount
of geownd, and effected a greater saving of tin, thus decreasing
the working costs still further,

() Lode ores.
154 Lode ores are generally complex, C,L.Mantell in
his classic work on tin mining divides complex tin ores into
four general classess-

(1)  Sulphide ores, low in lead and silver, but

carrying no other metals of economic value;

(i1) ores with high silver values, and economic

amounts of gold, lead and coppers

(131i) ores containing workable quentities of tungsten

and arsenic;

(iv) complex tin, tungsten end lead materials,

worked for all three metals,

Some Bolivian ores fall into classes (i) and (i),
Class (iii) is ewemplified by some Cornish ores, and Class (iv)
by ores in New South Wales, Australia.

The economic significance of this classification lies
in the fact that in Class (1) the product concerned is a single
commodity, whilst in Classes (i1), (4i1) and (iv) tin appears
as one of many commodities, jointly produced from the same
process. This fact is an element contributing to the inelasti-
city of the supply of tin with respect to price changes,
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The technical process in dressing lode ores consists
of two partss (a) crushing the rock conteining tinstone, and
(b) separating the impurities from tin. |

Cassiterite is often embedded in solid rock, By the
process of crushing, which may be done by rock-breakers, stamps,
rolls or ball mills, the particles of mineral are set free from
the gangue in which they are enclosed. There is always a risk
of brealkdiny cassiterite crystals too finely so that a considersable
proportion of the tin may be loste An ore which contains the
cassiterite in large crystals with a light gangue can be dressed
cheaply with Jittie loss. An ore in which the cassiterite is in
very fine particles will yield s lower recovery and cost more
to extracte

After crushing, impurities have to be eliminated from
tin. Commercial values of these impurities such as lead,
tungsten, arsenic, etc., are recovered and solde Fyritic matter
is eliminated by roasting; copper sulphate is removed from the
roasted ore by "leaching®™ the latter with water. If the ore
contains wolframite elements, a magnetic separtation is needed.
The presence of antimony, lead, bismuth, scheelite or sulphides
requires chemical treatments, such as heating with sodium salts,
or oil floatation.

16, The task of ore dressing is generally performed by the
miners themselves, who may dispose of their concentrate in ome
of the following waysi-
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(1)  sell the concentrate to a smelting firm (this
is the most common practice),

(11) send the concentrate to the smelter for amelting
but remain the oumers of the metal, which they
subseguently sell,

(431) smelt the concentrate themselves, as 1s dane
by Chinese miners in China and elsewhere (the
metal is subsequently sent for final treatment
at a refinery),

Whatever the course a miner may take, the revenue per
ton of concentra{,e which he receives will depend ont (1) the
percentage tin content of his concentrate; (2) the amount and
type of impurities contained in the concentrates, Excessive
impurities are penalised for in the calculation of the concen-

trate value,
(B) MINING PRODUCTION BY COUNTRIES.
General Observations.
17, - Tin has been known to be mined and used by man since

times immemorial. In early days, Phoeniclan traders have
travelled to the lberian Peninsuls and Cornwall to obtain tin
for their bronze and pewter., Cornish tinfields were among the
oldest to be exploited, and in the first half of the nineteenth
century, they ylelded between a third and 2 half of recorded
world tin production., Other old tinfields on record were China,
the Malay Peninsula and Indonesia. The South Amerdcan and
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African deposits were probably exploited in the olden days by
‘aboriginal peoples, but little is knowun about them, Bolivian
output did not assume a significant magnitude until the 1890's.
Nigerisn production was siimulated during the first World War,
and that of Belglan Congo, twenty years after. Australian
production figures were important in the 1870%s; but since then,
they have gradually declined, World production was probably
about 10,000 tons in 1800, it reached 100,000 toms a century
later, This last figure was nearly doubled in 1929, and a
1ittle more than doubled in 1937, Between the last two dates,
during tt_ze trough of the slump, occurred a serious drop in
rroduction, principally caused by world wide organised restrict~-
ion of output, World p&odtictim then fell below 100,000 tons
for the two yeers 1932 and 1933, In the big wartime spurt,
world output reached a record peak in 1941 when 238,000 tons of
tin were won., After a long perlod of steady and gradual increase
tin production of the world in the twentieth century exhibited

70 characteristics of rapid and large increases, and wide
range cf oscillztions,

18, The rapid expansion of tin output in the first quarter
of the present century was due to the intensive industrialisation
of the Western countries, which created an ever-increasing
demand for tin for use in machinery and food packing, This
increase in demand drove prices up, and thus stimulated pdoneer
and adventurous searches for tin depositse The result, when the
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success of some pioneer work was made known, was cumulative for
two reasons, The deposits were ususlly concentrated in large
arcas and one discovery almost automatically led to a number of
discoveries in the neighbourhood. Secondly, tin deposits were
found in diffienlt, mostly hitherto inaccessible, areas of the
world, Once roads, railways, or even tracks and paths were
traced, they openéd the way for other less adveaturous miners
to follow on,

Up to the first World War, the incresse in world tin
production was effected malnly by the big increase in labour
force, accompanied by a moderate improvement in the technique,
After about 1910, the increase in labour force slowed down, and
later actually turned into a decrease in absolute number at some
stéges, though production continued to rise.

19, Table 1V, 2 shows the principal countries in which tin
concentrates ara producede

No important consuming country has tin mines within
its own territory, except the UK., whose mining giory is,
hovever, a matter of hintory, Before 1942, South-East Asia
and China produced more than 70% of world output, Scath America
between 12% and 24%, and Central Africa about %%.
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Iable IV,2.
Eroduction of Tin Ore.
(in '000 long tons of metal content)
' 4 of Yorld
1870§1900 | 1913| 1921 | 1929|1932 1937| 1947 Prod;nction
19297 1937

. 1 .
Malaya 900 43}1 5104 3602 6904 2547 7703 27.0 3600 3705
= =
N.E. I, 7e3|17.6] 20.9] 2544 | 3569|1547] 3961} 15.9] 18.6| 18.8
n -3

Stam” + 1 3.9 67| 6.1] 9.9 9.2] 16.5] 14| 5.1 8.0
Chdna . | 0.5| 2.9| 83| 6.3[ 6.8| 7.4] 20.5] 4.0/ 3.5 5.1

Burma | = 03] 14| 2.4] 2.5] 5.3] 0.6 1.2{ 2.6
Bolivia| 0.1 9.1 25.9] 28.5| 46.3[20.8| 25.8] 33.3| 24.0 12.1
Nigeria] - | = | 3.5| 5.1 10,7 4.’3‘ 10.8 S| 5.6] 5.2
Belgian =

Congo - - - 0.6] 1.0 0.7] 849f 1held| 0.5] 4.3
U.X, 849 23| 53| 07] 3.3) 13| 20| o] 7| 1.0
Aust-~ |

ralia 0.2 403 708 306 2.2} 2.1 306 2.0 lol 1.7

Horld 27.5185441133.8115.7[192.6{99.2{207.5|114.0{100,0{100,0

Sourcess 1937 and 1947 IISG; the rest ITRDC,
-= 1C0 tons # = subject to quota restriction
* = export figures + = inclucded in Melaya.

X = gubject to flat rate restriction,

The figures for 1947 illustrate the effects of the
war and post war conditions, The outputs of all countries in
the Far East were reduced by about 60%, compared with 1937 -
90% in the cases of Siam and Burma, Producticn in Belgian
Congo and Bolivia, and in Nigeria to a smaller extemt, was
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greatly expanded during the war, although it has been reduced a
little since the end of hostilities,
The picture in 1947 is that of a transition, since the

Eagtern mines were being rehabilitated and reopened.

G se a2nd Evrooean.
20, Eerly mining activities were carried out by panning,
primitive shafting and open cast methods employing almost
entirely hand latour with simple tools and implements. In S.E.
Asia, Chinese participetion in tin mining Gates as far back as
the eighteenth century, probebly earlier, The skill of Chinese
miners was recognised by the native rulers of various stateé as
superior to that of thelr own subjeets, and on several occasions
Chinesa in Southern China were persuaded and enlisted to go to
M2lgya and Indonesia to work the mines, Several new towns
in Malaya were created bearing Chinese mames given to them by
these emigrants. It was the violent quarrels among the Chinese
miners regarding the owumership of mines in the district of lLarut
in 1872 which led to an intervention by the British, them in
effective control merely of the Straits Settlements. In 1874,
Pergk, cne of the two most important tin mining states in Malsya
came under British rule, Since that date, "European", especially
British enterprises began seriously to work tin mines in Malaya.
(See Note 5 on the next page).
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Previously European interests in tin from South-East
Asia were mostly confined to trading activities. In Malaya,
trading stations to control tin trade vere established on the
Perak and Selangor rivers in the 17th century by the Dutch, In
Indonesia, the (Dutch) East Indies Company obtained a trade
ponopoly of tin from the Sultan of Palembang early in the
18th century; but minins rights in Banka and Billiton were
Tirst ceded to the King of Englend in 1£12, end transferred to
the Hetherlands government four years later, In Siam, European
tin winning did not start until the beginning of the present
ceaturye |

Since the later part of the nineteenth century and
the beginning of the twentieth, the share of "European® enter-
prises in tin mining in South-East Asla had increased consider—
ably., The Indonesian mines have been exploited under Dutch
control - both stabe and private - ever since 1316, The output
from Siam waz eatirely from native mines in 19008 in 1929
five-eighths of her production was estimated to have come fronm
Australian and British Companies, (See Note 6), the rest being

Note 5 The first successful Furopean tin mining compeany in

HMalaya was a French companys The Societe des Etalns de Kinta

formed in Paris in 1880, Since then few French companies have

been set up in the tin industry in Malaya, In 1929, Freach intersts
controlled about 2% of the total Malayan output, egual to the
control of American interests. The word "European® used in the
text covers, as in common parlance, American and Australian, as
well as people from Burope. In the same way "native® is meant

to ineclude Asiatic immigrants, such as Chinese in Malaya.

Hote 6. William P. Rawles t The Nationality of Commercial
Cantrol of World Minerals, (The Mineral Inquiry, American Insti-
tute of Mining and Metalurglcal Engineers, N.Y., 1933) p.37.
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divided between Chinese and Slamese concerns in the ratio 2 3 1,
In Malaya, in 191/, the Chinese produced about three-quarters, and
the Europeans one quarter of the total output of 50,000 tons. In
1929, when total output was 70,000 tons, European mines contri-
buted approximately 50%, (plus another 11% from their property
sub-leased to Chinesa) (See Note 7), and Chinese mines proper
36%. In 1940, the proportions were respectively 64%, (83), and
27%, with a total of 80,700 tons.

The above figures, however, do not fully represent
the importance which the Chinese still retain in tin mining in
this region. In all types of mines, vhether owned by Europeans
or Chinese or any other naticnality, whether state or private
enterprise, an overwhelming propartion of the labourers employed
are Chinese. (See Note 8), In Malaya, where more detailed
statistics are available, the distribution of labour forece in
mining, according to nationalities, was as followst=—

Note 7. European Companies sometimes granted sub-leases to
Chinese miners over portions of their properties, The sub=-
lessee extracted the mineral values and paid tribute to the sub-
lessor at rates varying between 10% and 25% of the output.

Note 8, MAnyone who has had any contact with the Chinese
mining commmity of Malaya must be f£illed wlth unbounded edmir-
ation at the ingenuity of their methods of mining tin, both in
the hills and in the plains, and at the essidulty vith vhich
they works and no one will contradict the statement that from
the earliest times in which there has been a mining industry in
Malaya, the Chinese with their labour have been the backbone,"
(sir Lewis Leigh Fermor, Report upon the Mining Industry of
Malaya. (Kuala Lugpor 1939) (p.63).
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Table I¥.3.
ILgbour in F,M,S, Tin Mining Industry - By Nationalities.
Total Percentages of Total

Europeans Chinese Indians Malgya
1922* 82,000 0.4 93.0 Leb6 1.9
1927% 123,000 0.4 8.0 8.8 2.5
1933 39,000 0.7 86.1 8.6 Le2
1939 66,000 0.8 T1e5 | 12,6 6.1

(* Total for gll minerals for 1922 and 1927; tin only for
1933 and 1939?

Sourca ¢+ F.M,S, Mines Dept 3 Bulletin of Statistics relating
to the Mining Industry,
The Chirese also form a high percentage of tin mining
labour force in Siam, Indonesia, Burma and French Indo-China.
Igbour and Productivity of Iebour.
21e The number of labourers of all reces engaged in tin
mining activities increased considerably during the last half of
the nineteenth century. The number in Malsya reached an alle
time record of about 215,000 in 1907, Since then there was a
steady decline, partly due to wartime and post-war slumps, but
mainly due to the iatroduction and improvement of labour-saving
machinery, Between 1908 and 1923, the output of Malaya was
reduced by ome-fifthy bub the labour force was more than halved.
In 1929, about 100,000 tin mines in Malaya produced nearly 70,000
tons of tin, whereas approximately twice that number was needed
in 1909 for an output of 50,000 tons, Allowing for the difference
in the richness of tin deposits mined at the two dates, the

productivity of labour must have increased by at least 150%,
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Durlng the severs restriction period of 1931-1933, the number
of workers in Malayan tin mines shrank still further to sbout
39,000 at the end of 1933, since which date until the war, it
remained between 50,000 and 80,000, surpassing the latter figure
by a little in 1937 and 1940, In 1940, 82,500 workers produced
about 83,000 tons of tin, fThe annual productivity per head of
labour in Malaya was approximately as follows: (See Note 9)

1909 0.25 tons
1929 0.70 tons
19,0 1,00 toas

Simdlar increasse in productivity can be detected in
the case of Siam, but no figures are avalladble, except for 1937,
when the annual product of labour in tin mining was slightly

over 1 /10 ton per heads (See Note 10).
' In Indonesia, af'ter reaching a peak before the first

‘World War, the number of the tin miners gradually declined while
output increased. The average yearly outputs per head were as
followst (See Note 11).

1920 0.51 tons
1933 1,26 tons
1940 1066 tons.

Note 9, Calcnlated from data 4n F.M.S.Mines Dept. Bulletin of
Statistics, In this and subsequent calculations the numbers of
miners include those on development work. This, however, does
not seriously affect the trend of productivity shown in the
results,

Note 10, = xport 1abour according to the 1937 cemsus, See
Statistical Yearbook,
Note 11. Caleulated from data in Netherlands Indian Report:

Statistical Abstract, (Centraal Kantoor voor de Statistick van
het Department van Economische Zekin, Batavia).
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The Use of Machinery and Power in Malaya.

2, The increase in the productivity of labour in South-
BEgst Asian tin mining was due probably in a few cases to the
discovery of richer deposits, but mainly it was due to the more
extensive use of machinery run by sﬁeam, 0il and electricity.
After the failure in the earlier attempts, simple machines were
suceessfully introduced in the Maleyan tinfieldss the chief
attraction was that they could be handled by comparatively
unskilled labour and therefore were subsequently adopted by
Chinese miners, In 1877, steam engine and centrifugal pumps
were suggested by the British Resident at Tupai nesr Taiping,
to supersede the Chinese waterwheel and chain pump. The success
of this government experiment induced a large number of Chinese
miners to follow and instal similer plants in other districts.
The first attempt to work tin mines by hydraulic sluicing took
Place in 1891 in Perak, In 1901, hydraulic elevators were put
into use for the first time by the French Company, the Societe
des Etains de Kinta; and five years later, the first hydro-
electric power station in Perak was established, also by the same
company e

Gravel pumps of varlous sizes were already in use by
the turn of the century., Just before the First World War, there
started another stage of improvement, taken from the Australian
gold mining method, in the form of large gravel pumps installed
on bargés that could be floated from one part to another of an

open~cast mine.
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Improvements in the transport system led to the
lovering of the mining cost as well as the discovery of new rich
deposits, The discovery of rich tin deposits on the Gopeng Hill
was due largely to the construction of the first metalled road
in Kinta. The adequacy of water supply was ensured by the
construction, since 1900, of pipelines whose normel delivery,
just before the second World War, was 6,000 cubic feet of
water per rinnte,

But the most profound modification in the industry
came with the advent of dredging, which took place in Puket in
1907, In Malaya, since before 1900, the Mines Department made
several attempts to encourage the use of dredges; but miners
remained gceptical until, after hard struggle, the success was
demonstrated by the Malayan Tin Drodging Ltd., in 1912, Since
then the number, capacity end efficiency of dredges have
increased considerably.
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Table IV./4

D

F

Se

(Source F,M,8,Mines Dept., Bulletin of Statistios.)

I II IIT Iv v Vi

Number of Dredging | II as % | Output | Labour | Labour

Dredges output of Total| per Force in| per

operating ('opp tons| output. | dredge | Dred Dredge.

at the end of metal) : (Tons of | (*000

of the year. metal)
1913 2 26 0.3 81 1.3% | 130¢ |
1921 30 47 13.5 155 5¢6 187
1925 42 %1 19.8 216 75 179
1929 105 27.2 38.9 259 16.8 160
1933 23 10.8 45.0 467 6.5 24
1937 93 36.2 48.1 389 16.2 173
1940 104 42.2 524 406 16.41 171a

* = Figures for 1915 when the number of dredges = 10
(1913 figures not available,)

u = Figures for 1939 when the number of dredges = 96
(1940 figures not available).

The table shows the increase in importance of dredging
as a tin mining method in Malaya. Betwsen 1921 and 1925, the
increase in total Malayan output was at the annual rate of
3,000 tons; this became 5,300 tons in the course of the next
four years, most of the increase being attributable to dredging.
1933 was a year of the most drastic restriction of output by the
International Tin Committee, and the corresponding figures in
Cols, IV and VI are exaggerated. In 1940 there was practically

no resgtriection,




. 149,

Colums IV and VI together illustrate the fact that
during the period, the average capacity of the dredges was greatly
expanded, and at the same time the dredges became more mechanised,
in the sense that more output per dredge was obtained with a slight

decrease in the number of workers per dredge.

23?4._ Before 1930, most dredges were steam-driven. During
thé decade before the Janpanese war, the tendency was for steam
to be éuperseded by 0il and electric power, although in virgin
country where firewood was obtainable from the jungle; ~and
transport costs high, portable steam plants were generally
employeds In 1931, out of the 120 existing dredges, 80 used
gteam, 40 used electricity., The respectlve numbers at the out-
break of the 1942 war were 64 and 63. On board the dredges, the
method of ore concentration had also gradually changed since the
1920%'s from the boxes system to the jigs system. In 1931, 63
dredges used sluice boxes as against 57 using jigs. At the

end of 1939, the respective figures became 49 and 78, The use
of dredges and jigs in tin mining was admittedly no radical
.'.!nnov'aticn, since dredges, jigs, gravel pumps etc. hed all been
used in other branches of the mining industry, (See Note 12), but
it remains true that the adoption of these mechanical devices
made it possible to treat deposits contnining values hitherto

Cpe. Elizabeth S.May "The International Tin Cartel® in
W.X,E1liott, etc. tInternational Control in the Non Ferrous
Metals (MacMillan, N.Y. 1937} p. 315,
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regarded as too poor 1o be commercilal propositions, and there-
fore had the two-fold effects of the increasing output and at
the same time decreasing labour requirements,

The rate of increase in mechanisation of t;m mining
in Malaya is illustrated by the number of active horsepower
used for tin mining,

ve Horsepower of Machipery used in Tin Minine 4in F M. S
(Source t F,M,S, Mines Dept., Bulletin of Statistics.)

H,P, Tn Outpub g p. per tm
(*000 omitted) ggolg ﬁsﬁ)’,&i) of tin output.
1905 Tel* 51 0.14
1913 2ot 51 AA
1921 56,2+ 36 1,60
1925 B 1t 48 2,05
1929 1712+ 69 2.48
1933 105.2 25 4e21%
1937 218.4 78 3.57
1940 319.1 83 38

+ = estimated, since the figures wverenot separated for tin

mining until 1930,
% = figure exaggerated by the severe output restriction.

Apart from the larger units of power employed for
dredging, there were a large quantity of small power units of
100-300 H,P, employed in a great number of gravel-pump fxines.
The number of mines usiag gravel pumpe increased rapddly since
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their introduction in the last pert of the 19th century. Durirg

the 1914/18 war and post war slumps, the rate of increase was

checked and the rumber probably declined, The increase was

resumed in the 1926/7 boom, ead by the exd of 1929, out of

1,286 tin mines operating in the F,M.S., there were 428 using

gravel pumpass this waes the peak number before the great

depression, during which it fell to 231 out of 1,068 mines

operating at the end of 1932,

At the end of 1937, the figure

was 635,
A . Igble IVaQe
mmmﬁmmmmm_m«.ﬁ.
Claggified by Mothods.
(Source s F,M,S, Mines Dept., op, cit.)
End of [fotal [Gravel|Dredging|Hydrau-|Open [Others | Small mines
Pump 1 licking|Cast Ho machinery
: and 50
, coolies.
Dec.1929 [1,286 428 1| 69 36 |18 28 707
Dec.1932 |1,068] 2:1 | 28 3 |35] u 722
Dec.1937 [1,003| 635 68 % || 25 229
June 1939] 666( 309 38 3 lsl| 9 254,

. Table IV,6, which should be read together with
Table IV.1l, illustrates two pointst (a) the incressing impartance
of dredging, the decline in the relative share (though not in

the trend of absolute tonnage) of gravel-pumping, and the
sharp decline of all other methodss (b) before 1931 the tin

mining industry in Malaya had a highly competitive structure,
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as indicated by the existence of a large number of small mines,
The majority of these small mines disappeared between 1932 and
1940t tae total number of all mines in 1939 was only about half
of that ten years earlier, There was a strong tendency towards
bigger and more highly caplitalised companies, as well as towards
amalgamations of existing companies, Unfortunately, detailed
and comprehensive figures regarding the total capital invested
in mining in Malaya are not obtailnable, especially with
reference to the numberous small producers whose concerms had not
been converted into Idmited Compenies, (See Note 13). For the
dredging companies aleng, the total issued capdtal was about

£13 million Sn 1929, rising to £15 rmill4on in 1931 and declining
to £14 m1lion in 1939, but the average issued capital per compeny
increased from about £166,000 befare 1929 to £200,000 or over
between 1931, and 1940, This was due to a 1% reduction in the

number of dredging companles,
Machinery snd Power in Siam,

2. The development of tin mining in Siam followed a
similer line as in Malaya, with regard to the use of dredges,
gravel pumpe and power. The number of dredges in operation in
Sian started with 1 in 1907, and steadily increased to 12 in
1918, 17 in 1927; since then the increase became more rapdd,
reaching 39 4n 1931, In this period 1927 to 1931, output
from Siam made large strides from 7,300 tons in 1927 to 8,500
in 1929 and 12,700 in 1931. In 1936, under the official

Note 13. cefs Sir Lewis Leigh Fermor, op.cite p.69e
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restriction scheme, 28 dredges were in operation, with 1/ others
under construction and temporarily stopping, A4s in Malaya, the
avergge capaclty of the dredges increased as well as their
nunber, ’

In Siam, gravel pumps played a rather smailer part in
tin mining than in Malaya. Just before the outbreak of the recent
var, 65% of the total output came from dredging, 25% from gravel
pamping, and other alluvial methods, and 10% from lode mining,
There were appraximately 180 units employing gravel pumping,
ground sluicing and open cast methods, (See Hove 14).

The development of dredging in Siam is shoun by the
following tables

Iable Wa7e
Dredze Output dn Sianm.

(in long tons '000 of tin-in-are @ 72%)

(Source 3 Statistical Yearbook of the Kingdom of Siam,)
I Total Output 8,8 641 7.9 12,0 15,7
I1 Dredge Output 2.9 3.1 2,9 70 9.9

I éII) as & of
I) 51% 37% 58% 63%

At the outbreak of the recent war, there were about
30 *Buropean®™ companies working with 40 dredges and 3 lode mines,

Hote J4ie J.Je Crostom "Siam!s Mining Industry offers new
Opportunities®s Engineering and Mining Journal, Vol.l47,
No.12, p.6l.
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One of these was Danish, two were registered in Straits Settle-
ments, and the rest almost equally distributed between British
and Australiéﬁ nationals, There were also in operation five
dredges owned by Siamese and Chinese concerns. Small "native
mines mnbered approximately 250, Capitel invested in tin mining

companies "so far as can be estimated" was about £10 milliom,

Hachinery and Power in Indonesia.

25, Although the process of large-séale mechanisation in
Indonesian tin mines was somewhat slower than in Malaya and
even Siam, a large proportien of output was obtained by simple
mechanical methods in the form of gravel pumps and sluice pumps
since before 1914, |

In the early 1920's, 678 of the output of Banka was
obfained by means of sluicing pumps, 11% by machine cutters, and
21% by hand labour and elevating belts, In 1926, sbout 80% of
the output was obtained with the help of mechanical applisnces
and 20% by labour using simple tools. The total number of gravel
pumps in operation on Banka rose from 120 in 1920/21 to just
under 300 on the eve of restriction, Since the adoption of
dredging in 1927/8, the share of output by this method had
‘nereased greatly. Starting with 470 tons or 2% of total output
in 1927/8, it became 4% in 1929, or approximately 2,800 tons,
During the ensuing iow price period, productimn was concentrated
in dredging, which proved to be the cheapest method., The ghare

of output by dredge rose to 24% in 1931, During the subsequent
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recovery, still more dredges were commissioned, and at the out~-
bresk cf the second Werld War, there were in Banka nine bucket
dredges of varlous sizes and capacities, as well as three suction
ciutter dredges.

In Billiton, tin mining was more mechanised than in
the Government mines of Banka, By 193/ there were 7 dredges
at work, <The number had doubled by 1940, As in the case of
Banka, dredge output rose relatively to total output during
the depression, at the expense of lode output, as underground
mining was suspended while price was lowe

The capital invested in tin mining in Indonesia
increased considerably between 1924 and 1929, and again during
the boom of 1937 The book value of the assets in the
Government's Banka undertakdng, excluding stocks and starehouse
goods, nearly doubled between 1920 and 1929, the increase being
more rapld during the last five years when it rose from 13,5
million guldens to 20,4 million. The total capital of the
Billiten Jaint Mining Company (¥.V.Gemeenschappeld jke
M jabouwmaatschappij, Billiton), formed in 1924, was 16 million
guldens, all paid up, Singkep, the smallest island of the three,
was operated by N,V,Singkep Tin Exploitatie Maatschappij, whose
original paid up capital was 4 million guldens. Since 1933, this
Company was amnlgamated with the Billiton Mamtschappif
(Billiten Cc.) and the issued capital wes increased to 5 milliom,

of which only 1/5 wes paid up.
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II Africa ¢ Nigeria,

26. Modern mining in NMigeria did not begin until the first
decade of the present century, when several explarations were
undertaken by the Niger Company, and the Imperial Institute.

The Niger Company began by mining and smelting tin
ore in emall quantities, but later it.cuni‘:lned itself more to
nrospecting and proving ground for sale, and to the management
of outside flotations, while retainin; half thc mineral remts
and mineral royalties, In the early stages, the commercisl
life expectation of the tin Ceposits was estimmted at no longer
than five years, consequently only primitive mining methods were
employed with small capital investment, In the 1920's, after
more extensive study of the field, there was complete change of
opinion about the future of tin mining on the Bauchl Platean,
The deposits were very complex, and locel geology remained as
difficult gs ever to umravel, XAnother great difficulty was the
shortage of water for mining purposes; mining was possible
merely during the wet season which only lasted a few months in
a year, The lack of wood fnel end the high tryensport costs for
coal, oil, machinery and tin ore made mining technically
difficult, as well as unrerm-erative, The complexity of tin
deposits led to the adoptian of several mining methods on the
seme property, and mining companies had to take leases over
very extensive areas in order to ensure long working life,
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The scarcity of water supply excluded dredging and hydraulic
methods from most mines, and steam shovels and draglines were
adopted instead as mechanised mesns of removing the sonotimes
considerable depth of valueless over-burden covering the ores,
The high cost of fuel and transport kept output dovm to the level
of 4,000 - 5,000 tons a year until the latter part of the 1920's,
when the combined effects of high tin price and the completicn
of a few railway lines and roads made it possible to step up
production until it reached the peak of nearly 11,000 tons 4n
1929,

The most important improvements in the transport
ayatemoceourredinl@wbenaraﬂuav line was opened linking
the tin aress directly to the coal-fields in the South, halving
the cost of coal, and in 1932 when the completion of a raflway
bridge reduced the freight for ore by more than 30%. The
erection of two lmlro—electric pover plants, which were completed
in 1925 and 1930, also contributed substantially towards the
lowering of production m.

2l The Nigerian depoeits were mostly of the placer type
but in many cases the ores were overlaid by such great depths
of valueless ground that the best method to deal with them was
the undorground mining, or lotoing, In general, despite the
increase in mechanisation in Nigeria, tributing and labour-
intensive methods still contributed the largest proportion of
ore recovered at the end of the recent war, The availability
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of cheaper power since the 1920%'s brought gravel pumps to the
fore as the most important mechanised method. Dredging was not
os successful here as In S.E.Asia, although it was used whenever
climatic conditions, especially water-supply, allowed, and
vherever used, the cost per cubic yard of earth treated was the
lovest, More suiteble to the drier Niggrian conditions than
dredges was the use of steam shovels and draglines to strip

the overburden, Tho steam shovel was initiated in 192/; three
years later there vere tuelve.in use and several more were
installed subsequently. Draglines were subsequently considered
more effective as excavating machines than steam shovels, whose
scope of cut was narrow and vhich were unsuitable for wet ground.
These machines were driven by electricity, diesel engine or
sféam engine; Velectricity becoming more and more popular,
Hydraulicking and ground slhuicing were also employed in various
places, The contribution of lode mining was not important.

28, The tin mining industry in Higeria was composed of a
large number of small concerns uniil the second part of the
1920%s, There were in 1922 eighty-thres mining concerns, about
45% of which were individual holdings, the rest medium-sized
limited liability compenies, The number rose to 140 in 1928,
The process of amalgamation started in 1926, and by 1935 there
were 36 companies and 39 private ownerships. In 1938 the
numbers became 31 and 39 respectively. The aggregate capital
issued of tin mining companies was, at its peak in 1928 about
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£10 million, (See Note 15), All tin mining interests vere
British, except one or two not very important French companies,

2%, Notwithstanding the increasse of mechanisation in tin
mining, the bulk of output still depended on hand labour,
especially during the depression vhen miners resorted to the
tribute system, and plants were left idle in favour of more
primitive working which had the advantage ol the lowered wages.
The majority of the Afyican labourers were not indigenous of
the Bauchi Plateeun, although many of them were born there,

The labour farce in tin mining industry (including the production
of by-products) amomted to nearly 14,000 in 1921, During

the prosperous years, it increased to a peak of 39,300 in 1928,
Sharp reductions occurred in the depressiim umntil it vas reduced
to below 15,000 in 1933, rieing again to 36,000 in 1937, and to
a record of 68,200 in 1944, Appraximately 1/3 to 2/5 of the
labour force were tributers.

The productivity of labour in Nigerian tinfields
compared adversely with that in South-Bast Asia, and the gemeral
trend in the inter-war period was a declining one, despite
Increased mecasnisatime The following is the average anrnal
productivity per head, reckoned in tin contentt

Note 15, Cp. SeH, Frankel t Capital Investment in Africa, (R.I.I.A.
0,U,P, 1938) pp.162 ard 155; also Lard Hailey t An African Survey
R.I,.I.A,, 0, U.P, 1938) p. 1322,



0,39 ton 4n 1922

Falling toese oo 0e22 ton in 1927
rising 40 «e oo 0e37 tom in 1931
folling toee oo 0,25 ton In 1934
rising t0 0 oo 0.0 ton in 1936
falling t0ee oo 0619 tm in 1945,

(The last figure, of course, Gid not provide feir comparison,
since low grede aress were worked during the umr),

Belglen Congo,
30, The Belgian Congo (inclnding the mendanted territory of
Rusnda Urundi) wos the latest newcomer to the list of large
producers of tin, Small parcels of less than 100 tons were
quuooddmimtbel%mm,attbeaﬂufwhichmml
output wes still less then 400 tons. This reached 1,000 tons in
1925, enly to be reduced to 200 tons in tho bed yeer of 193L.
Since 1933, progress has been ropid. Favoured by hdgh prices
pecured by the International Agreerent, which Delglan Congo
joined at a mch later date, ani anly vith a genorous flat rate
and later a high standerd taonape, the comtry's tin productim
rose to nearly 9,000 tous in 1937, In 1933 it outpeced
Nigerimn output for the first timp, vherees in 1929 it was less
than 104 of the lattare During the second war, such spectacular
progress continoed, and in 1943 output reachad a record of
noarly 17,500 tons, or almost 131 of world productiom. In 1946,
while the For-fnstern fields were still struggling in the
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process of rehabllitation, Belgian Congo with an output of over
14,000 tons (16% of the warld total), renked second after
Bolivia,

Although both lode and placer deposits were knoun to
exist within the territory, the bulk of output so far has been
secured from alluvial sources, Working conditions are very
sinmilar to those in Nigeria, but, unlike Nigeria, tin vas not
the mrincipal mineral product in the Belgian Congos in terms
of value, even in the last years of the 1930%s, it was only the
third mineral produced after copper and gold, and preceding in
importance diamonds which it surcassed in 1933, For several
companies, such as the Union Miniere du Haut Katanga, the chief
output was copper, not tin,

The leadingtinm‘odmmtheBelgianCongoin
later days was Geomines (Compagnie Geologique et Miniere des
Ingenieurs ot Industriels Belges, S.A.), mainly engaged in tin
mining end smelting; although it owned coal deposits and was
also interested in diamonds ead other minerals,

Because tin wes, in most Congo mining companies, a
secondary product, it is impossible even to estimate the amount
of capltal invested directly for tin., Professor S.H.Frankel
estimated that the capital invested for mining industry as a
whole was, at the outbreak of the first World War, asbout £13
m1lion, (See Note 16)s To this figure, Lord Hailey added
£17 mil]im representing the increase up to 1938, (See Note 17).

M. ope cite, po 167,
Hote lZo ODe cit, Pe 1322,
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Porhaps a third of this inerement - or about £5 = £6 mlllion
can be assumed to have been invested in tin, The stimulus
given to tin production during the war probably added another
£2 -~ £3 million., In any case, the fact that the Conzo tin
industry developed as an important undertaking long after copper
and other minerals, allowed it to benefit from the external
economles provided Ly the other activities in the form of hydro-
electric power stations, roads and railwvays, dame and general
amenities, as well as availebiiity of workers, This fact
contrasts with the conditions under which tin was mroduced in
Nigeria, and was one of the chief reasons enabling Belglan Congo
tin output to advance wlth great speed.

There were in 1932 five tin mining concerns in the
whole territory., The number rose to 29 in 1938, and further
 to 36 in 1943, Accarding to a Belgian study, out of 10 tin
mining companies founded between 1910 and 1935, there were ~3
concerns yielding snnnal average profits higher then 20% (eme
of which was as high as 87% and another 54% - but, in the words
of the author cited “they were newer companies and not repre-
sentative®), one concern yielding 10 = 20%, 3 yielding 5 - 10%,
onme ylelding 0% and two had negative yields, (See Note 18),

I1I Americat Bolivia,

31, Tin mining in Bolivia remained unimportant until the
1880's, when annual output rose from 300 tons to 1,600 tanse
This became 9,000 tons by the close of the century and advanced

Note 18, A.de Villenfagne de Loen t Btudes sur les Problemes
Coloniaux, (Bruxelles - Etablissements Emile Bruylant, 1946)
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40 nearly 26,000 tons in 1913, The peak output was reached

in 1929 vhen over 46,000 tons were exporteds This is now
generally considered to be the maximum capacity of Bolivias,
irrespective of prices, and during the war, the most that
Bolivia could produce, in the face of tin shortage, was just
under 42,500 tons in 1945, During the last part of the 1930's,
partly owing to output restriction schemes, the level of pro-
duction was about 25,000 teng; in 1947, output declined from
the high wartime level to 33,300 tons,.

The mining areas of Bolivia consist of a high plateau
stretc.bingneaﬂ&mom}.eslongandmr 100 miles wide, from
Leke Titicaca to the Argentine border, at an altitude of
12,500 ft, above sea levels The tin mines are at elevationa of
about 12,000 to nearly 20,000 feet, mines at the higher altitudes
being in a ragged snow clad country where conditions are severe.
The deposits are widely distributed over some ten districts.
Virtually all production has been from lodes; alluvial mining
has been unimportant, .

Owing to the situation and climatic conditions of the
Bolivian tin mining areas, and the type of the deposits worked,
the miners were confronted with problems which were different
from those in Africa, and the Far East, MajJor problems for
Bolivian miners were the low grade of the concemtrates, the high
cost of transport, the intensive capitalisation needed for working
lode mines and the shartage of labour and fiscal complexities,
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32, Although the assay values of the Bolivian mines were
comparatively high, averaging 3% in 1930, declining to 1.8%
before the war as against 1/50% or less tin 4in alluvial fields,
the average assay values of the concentrates produced by
Bolivia was only about 60%, and in some cases the percentage was
as low as 20% - 30%, In trying to enrich the output up to 60%,
more than half of the tin was lost in concentration. This
was due to the complex nature of the oref, the high content of
sulphides, chiefly of pyrrhotite. The production and export
of lower grade ores were, up to 1923, penalised by the system
of export duties éssessed on the basis of 60% metal, Since
1924, the scale of export duties on tin barilla (concentrates
of black tin) was altered and graduated in accordance with the
degree of richness to which the concentrates were dressed. This
regulted in the general decline of the tin content of the
barilla exported, although it made possible an increase in the
groes tomnage exported. The decline in the tin content, however,
meant a higher transport cost in terms of tin metal, as well as
higher returning charges. The combined charges for smelting
and freights alone, on 20% concentrates, were higher per ton
of tin then the total cost of producing tin from alluvials,
(see Bote 19,)

Because the mining activitlies were carried on on the
barren Altiplane, where no fuel was to be found and little

Note 19, Mining Journal (London), 4th September, 1937, p. 801.
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food stuff could be produced, all machinery and nearly every-
thing else had to be brought up from the outside world, and
the ores had to be transported by lomg rail journeys = 400/500
mdles = to Pacific ports in Chile, or Peru, for trans—shipmmt
to foreign smelters, The absence of good roads and the
consequent monopoly position of the railway company in the
southern district resulted in the cost of transport being
extremely high, especially for the upward traffic. For the
same distance, the freight charge on Bollvian lines was three
times, and in some cases twelve times, as much as that on the
Peruvian lines, A(See Note 20), In 1928, out of the 54,000,000
bolivianos spent by the mining companies in their operations,
taxation accounted for over 10 million, or nearly 20%, end
transport and ageney expenses enother 13%, or 7 million
bolivimmos, (See Note 21).

33e Tin mining from lode deposits in such geographical

and climatic conditlons necesitates heavy capitalisation, For
this reason, it was very highly centralised in Bolivia. There
wvere, at the beginning of the recent war, three big organisatioms
producing altogetaer 80% of the total Bolivian outpute The rest
vas shared hy a’large number of medium and small producerse

Note 20, Mining Journal (Lonion), 22nd November, 1930, pe 914.

Note 21. Annual report of the Banco Central de Bolivia, 1929,
po 570
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The "Big Three" were the Patino group which, with £6,500,000
issued capdtal included the blggest mine, not only of Bb]ivia,
but of the world, The Patino group was mainly financed by
Bolivian eapital, with some UsS., and to a smaller extent,
Chilean interests, The next largest group was that of
Hochschild, in which Bolivian, Argentine, Chilean, British amd
French interests were represented, with a total capital issued
of about £4 million, The third group, the Aramayo, with head
office in Geneva, capltalised 20 million Swiss france, embodied
Bolivian, French,- Swiss and Britdsh interests. Some of the
pedium sized companies were entirely or mostly American or
British, but the small mines were worked for the most part by
Bolivlians who sold their products through the State-controlled
Banco Minero. On the whole, the capital in tin mining was
predominantly Bolivian,

3o Another big problem of the Bolivian tin industry was
the chronic shortage of labour, with the exceptiom of the
depression period 1930/32, when there was serious unemployment,
The rigorous climatic conditions of the high ground confined
the supply of mine workers chiefly to "Indians” of the Altiplano
Would-be immigrants, especially the white workers, were
discouraged, moreover, by the low standard of life on the
Plateau and the poor transport system connecting it with the
plains, Since 1932, the conscription of workers of serviceable
ages into the Army for the Chaco War agpravated the man~power
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problem, The Government attempted to draft workers fram.
Chile where many were unemployed, but apparently failed to do
80 At the end of this war with Parsguay, not only vere a large
number of the Indians and Cholos killed or failed to return
for Paraguay, but the effect on the repatriated natives of
their retuyn to the cold climate after several years in the
tropical swamps of the Chaco was to show that meny of them
might be permanently incapacitated for hard work in the high
altitude, enfeebled as they were with fever and tropical
complaints, At the same time, mining improvements in Chile
and Peru prevented would-be immigrants from crossing the
frantlers, Output during this period fell considerably, and
Bolivia was struggling to fulfil her international restricted
exportable quota, falling short of it at times by nearly
30,000 tons, At the boginning of the recent war, about 70,000
persans (See Note 22) were engeged in mining in Bolivia, many
of them seasonal workers, leaving the mines in the spring and
summer to engage in @mme. Approximately 70% of the
work in the mines was done on a contract basis, workers being
paid day wages plus bonus on high grade ores, or per metre of
progress on development work, At the end of the war, this
shortage of labour still per:sisted, coupled with a series of
serious strikes with meny threats of violence, which caused

Hote 22, U.S, Tariff Commission L Mining and Manufacturing
industries in Bolivia, (Weshingtan 1945)e
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foreign technical perscanel to leave the country, thus malking
the management of various propertles even mare difficult,
(See Note 23)0

35 The external economy of Bolivia and the Treasury of
its Government have in tue past leant heavily on the tin mining
Industry as the slmost exclusive earner of foreign exchange

and the main source of national finsnce, especially during the
Chaco War, The result was, on the one hand, a strict system

of exchonge control which restricted the rights of tin exporters
to dispose of their foreign currency, and on the other hand, a
complicated network of expart duties and other texes which added
encrmously to the already high cost of Bolivian mines, From
time to time, exchange regulations were altered and currency
policy keyed up to provide miners with some incentives and to
help them in difficult times; for a short pericd in 1932, for
instance, the exchange value of the Boliviano was made to vary
vith the London price of tin, but, in general, tin mining had the
responsibilities and lisbilities of being the most important
industry in Bolivia, It bore the main burden of war expenditure
as well as of peace~time administration, Attempts to push
further with the economic development of the country, coupled
with the closer economic co=operation with the U,S.A. resulted
in the formation, in 1943, of a Bolivian Development Corporation
financed and controlled jointly by the Bolivian Government and

Note 23. U.S. Depte of Commerce 3 Office of International Trade
Economic Conditiehs in Bolivia 1946, (International Reference
Service, vol. 10, H0.75, December 1947.)
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the United States Export-Import Bank, Its programme was to
"survey and develop national resources in order to cushion,
if possible, the shocks of post war adjustment®, There is

little information to date of the operation of the corporation.

Iv Minor Producers.
China. )
36, Other tin mining countries in Asia were, in order of

importance in the late 1930's: China, Burma, Japan and French
Indo-China, Their combined output in 1940 was about 15,000
tons, less than 8% of world ocutpat,

China's output has been stationary at the lewvel 6,000-
11,500 tons per year since the end of the first war, This is
one of the oldest deposits worked, and today primitive methods
still predominate, although here and there modern methods have
been introduced, The bulk of the output (over 90%) camefrom
the province of Yunnan, where 150 small mines were operating.
The biggest mining company was the Kotchin Tin Company, owned
and operated by the Government of the Province, and producing
about 102 of the total output as well as operating a smelter,
The miners employed in the area mumbered something like 80,000-
100,000 (See Note 2,). Ths Yunnan Tin Mines had from time to time
been the object of ambitions development schemes, but partly
owing to the unsettled political conditions, and partly because

Note 24. Reliable information on the tin industry in China is
scanty, For more details see the Mining and Netallurgy of
April and May 1931,
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the central and local governments had always been opposed to
the establishment of foreign-owned firms, the progress here had
been extremely slow. According to the mining regulations of
1932, all mines were the property of the Chinese government,
and foreign capital was not allowed to participate unless at
least 51% of the capitalisation representsed Chinese interests,
and unless the majority of the directors, the Chairman of the

Board, and the General Manager were Chinese,

Burmg.
37. In Burma, tin production on a substantial scale began
only after the first World Wart her output rose from 140 tons in
1910 to 1,078 tons in 1919, 2,500 ton years later, and 5,500 tons
in 1939, The bulk of ths output was from the Tavoy district,
the balance from the Southern Shan States and Mergui, The
working conditions were similar to Siam and Malaya, Most
depostis were alluvial, worksd with dredges (the mumber was 7 in
192 and 10-12 all through the 1930's), and gravel pumps, with a
fow lode mines, the first of the latter being exploited in 1928,
In many mines, tin was produced in the form of mixed tin-tungsten
concentrates, The mixture of these two metals occurred in other
mining areas as well, but it wes more gensral and unseparablse
in Burma than elsevhere, About 20% of the output was produced
by Chinese and Burmese miners, the rest by British companies,
Capital investment in tin mining in Burma increased in the 1926-
27 boom, and again from 1935 when price was supported by
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drastic output restriction, which Burma did not join. During
this period, several mew large electric dredges were put into
commission and hydro-electric power plants installed in Tavoy.

Other Asiatic Producers.

38, Japan's production of tin ore exceeded 250 tons just
before the first World War, it reached 1,000 tons in 1930,
2,000 tons in 1935, st which level it remained until recent
hostilities. The ore was extracted from lode mines, one of
which was British-owmed and the rest Japanese-owned.

Output from Indo-China was from alluvial and lode
deposits in Tonkin and laos. There was no large producing
concern, the chief producers being 3 French companiea whose
anmal output in the late 1930's was 300-500 tons each, The
produdtion in the whole country first reached 100 tons in 1917,
1,000 tons in 1932 and 1,500 tons anmually before the war,
Deposite here are not knoun to be as rich or as extensive as in

the nsighbouring countries.

Austrelia,
39. Tin deposits in Australia are widely distributed in
Tasmania, New South Wales, Queensland, Victoria and West
Australia, Most of the output came from the first three named.
Both lode mining and alluvial werking were in existence,
Australia's annual tin ore production reached its peak of just
below 13,000 tons in the 1880's; since then it grandually
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declined to 7,000 tons before 1914, and to 1,450 tons in 1930,
In recent years it remained at the lewvel 2,000-3,000 tons,
"With a Iondon price below £200, the mines tended to be closed
down, to be reopensd as the market revived. Some of the mines
only carried on by reason of the State taking over the tin
amelters and supporting the miners. The main reasons for the
decline in Austrslial’s tin industry were the high wages paid to
white labour on the one hand, and the general exhaustion of rich
deposits on the other, Some of the mines had been working for
75 years and there had not beea any important producing area of
recent origin, Australian energy and initiative in tin mining,
however, were transferred to newer enterprises elsewhere;.

‘especislly 4in the Malay Peninsula,

Europe.
40, In Europe, tin mines existed in the United Kingdom,
Por‘!mgai, Spain, Germany, Csechoslovaxia and Italy, Except for
the UK, Portugal and Spein, output was negligible, having
never exceeded 100 tons in any one year of the present century.
Spain's outpat was 550 tons in 1929; in 1945 it was 1,200 toms.
‘Anmmal production from Portuguese mines fluctuated between 400
and 800 tons, except for the year 1937 when it reached 1,150
tons, and during the war up to 1943, vhen it was maintained at
2,000 tons, In Portugal, British, American, French and Belgian,
as well as Portuguese interests were represented in tin mining,
Practically the whole of the output came from shallow alluvial

deposits which were easy ground for dredging, and where,
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accordingly, bucket and suction cutter dredges are used. The
tinfields were situated near the North-western border of Spain
into which they extend.

In Great Britain, the Cornish tin mining industry
dated back to pre-historic times, and Cornwall, with the
western part of Devon, was, for centuries, the most important
mining region in the world., These mines anmmally produced
about 700 tons in the sixtesnth century, between 2/3,000 tons
in the eighteenth, and the pesk of output was reached at 10,000
tons a year in the ;period 1860/1880, when Great Britain was
supplying about 40/45% of world tin output, This percentage
became less than 2% in 1929 and less than 1% in 1940, The
tonnage produced fell to 4,000 at the close of the nineteenth

" century, to 2,500 tons in the 1920's and further to 2,000 tons
in the 1930's, During the low prices of 1921/24 and 1931/33,
operation was suspended in many mines, the oritical price lewel
being £200 per ton. Output during those years fell to 300-600
tons. A1l the existing mihe are lode mines which have been
worked to great depths, and only a few could long survive a

period of sustaired low price.

South Africa,
AR There were before the recent war, a few regions in
Africa and America economically producing small tonnages of
tin ore, These weres The Union of South Afriea, Tanganyika, .
Uganda, Portuguese Bast Africa, Argentine and Peru. The
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importance of these areas as tin producers in the past scarcely
deserves more than mentionj but high prices and war conditions
recently atiimlated their production to some extent, In the
Union of South Africa, the Transvaal mines increased their
output during the 1914/18 war under the bensfit of high price
ensured by Government contract, and annual output reached 2,000
tons, After the termination of Government subsidy in 1921,
output was maintained at the 1,000 ton level only during the
1924/29 boom, Normally it remained about 500 tons. Generally,
the cost of production exceeded £250 per ton,

Argentira,
42, A ecountry whose tin mining activity was encouraged by
the high prices dquring the 1930's restriction schemes was
Argentina, whose production wirtually begaen in 1933 and mearly
reached 2,000 tons before the receat war, Tin was reported
to be found in both lods and alluvial deposits and big expecta=
tions brought in Patino, (7.S,) National Lead, American Smwelting
arnd Refining, and other interests, Later experience ahowed
that expectations were somewhat over-optimistic. During the
war, Argentinals annual production fluctuated between 750 and
1,000 tonss 1in 1947 it was 850 tons, The Argentina government,
however, have shown their serious intention to encourage both
tin mining and smelting within their territory, and the target
for tin ore cutput in the Five Year Plan announced in 1947 was
set at 2,600 tons a year,
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Availebility of Tin Ore Reserves.

43, According to the estimates of G.M, Davies, the total
amount of tin which hed been produced, down to 1916, was about
1} - 2 million tons from Cormwmll, 2,300,000 tons from Asia,
300,000 tons each from Australia and Bolivia, and 100,000 tons
from the lodes of Saxony and Bohemia which "were now practically
exhausted®, (See Note 25), Since 1916, the following tomnages
have been extracteds 2 million tons from Asia, 800,000 tons from
Bolivia, 100,000 tons each from Cormwall and Australia, anmd
500,000 tons from Africa, Even allowing for some inmacouracy in
Davies's estimates, 1t is clear that within thirty years of our
times, as much tin has been produced as during the past centmr-
ies altogether,

The fact that the bulk of the tin ores mined in the
Far East was from placer deposits, the extent and depth of which
can be more 6losely estimated by boring than lodes, and the fact
that production from these sources in modern times has been on
a scale hitherto unheard of, led several suthorites to venture
the opinion that the shortage of tin was imminent, A leading
British geologist stated in 1925 that "1t 1s an interesting anmd
very significant fact that ten to twelve years hence the bulk of

the rich secondary deposits of the Dutch East Indies, of Malays,

of Siam, ani of Iower Burma will have been exhausted*. (See Note 26)

Note 22, Tin Ores: (London 1919)

Note 26, W.R.,Jones t Tinfields of the World (Mining Publications
Itd., London 1925) p. 231, also p.vi. in the Freface.

(Jones's italics).
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This important statement in the words of the same authority,

was made "from his intimate kmowledge of the known deposits

“in the Malsy Peninsula, and from a close study of the reports

of the various companies operating these deposits in the Far
East®, Twice twelve years have nearly passed, and even allowing
for the fact that production was restricted by the internatiomal
control schems and by war, the prediction is olearly shown to be
false, Apart from new discoveriss of deposits; the ore reserves
in the old deposits turned out to hawve been under-estimated, and
the adoption of new technique made it possible to treat poorer
and previously discarded ore values,

Consequently, speculation as to the availability of
tin in the future is very precarious, Only the North American
and European Continenta can be said to have been subject to
thorough and reliable prospectings, It can confidently be saild
that substantial output cannot be expected from these two
continents, Since before the last war, the U.S.S.R. has been
known to possess four tin bearing districts and six more
prospective ones; but information regarding them has been scanty
Bolivia and Nigeria are belisved to have reached the peak of
their possible production during the war, but even here predict-
ions are risky, especially when one considers the complexity
of the deposits in Nigeria and the difficult high-altitude
land formation in Bolivia, Ko optimist had dared to expect
that the tin production from the Belgian Congo would have reached
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the high lovel which it did during the war, and it is not
possible even now to say how far it could be expanded. Even
after the placer deposits of S.E. Asia have been exhausted,

it would still be impossible to predict how rich are the lode
deposits in this part of the world, and how cheaply tin can be
produced from them, Finally, there are higherto non-producing
areas in Africa, Asia and South America which might or might not
ba potential producers: only time, development work and periods
of high prices will show, Attempts at looking into the future
are necessarily confined to the next few decades, during which
wve can say with some confidence that the Imown deposits will
not be exhansted, (See Note 27), lVeanwhils, ome of the reasoms
put fervard by advocates of restriction schemes, namely the
dangQr of exhaustion caused by umlimitad competitive production,
mst be rejected as fallacious.

{c) PRODUCTION OF TIN METAL
I. Smelting and Refining Virgin Tin,
(a) Smelting Technigue,
bhe The concentrate produced by the miner is a compoumd

of tin and oxygen (Sn0,). The smelting process rids the
mineral of its oxygen. This can be doms by warious methods;

Note 27. Cf, Sir Lewis Fermor's guesses or “crude estimates®
of ore reserves in F,M,S, in his Repart upon the Mining
Industry of Malaya (1939), p.119/120, Sir Lewis put the
reserves then at 1} million tons of metal which would last
30 years at an average exploitation rate of 50,000 tons per
anmime,
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but the most common method is that of reduction by carben at
high temperatures, Smelting furnaces are of two typest the
blast or shaft furmace (verticelly set) and the reverberatory
furnace (horizontally set), Primitive furnaces are fired with
charcoaly the fuel used in modern reverberatory furnaces may
be coal, oil or gas. The smelting time of the larger furnaces
1s usually 10 to 12 hours at bemperatures of 1,200° to 1,300°C.

Another method is the electrolytic process., It has
the advantage of emabling complex ores carrying considerable
impurities of sulphides anl arscnides to be reduced without
preliminary roasting, and metallurgieal treatments, which are
necessary in the thermal process. Bolivian ores, smelted in
thg U.K, by reverberatory process, are usually diluted with
purer placer eoncentraies,

Furnace smelting produces slag with so mch tin that
it must be retreated before being discarded., Higher temperatures
are required in this second stage than in the first, and 16 to
18 hours is the time for reverberatory slag smelting,

After smelting, the metal is still too impure and
contains too mach iron, antimony, copper, lead, bismuth and other
objectlombls elements, A third stage in the smslting process
is therefore necessary. This is the refining stage, The most
comuon method is the thermal process which ia based on the
differential melting points of the various metals,. Not all the
impurities are eliminated, but the fimal product éontgim 99%
tin or upwards; in some cases 99.99%. After refining, tin is
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cast into pigs, ready to be sent to the market,

Usually smelting and refining are done at the same
works, FPrimitive Chinese amelters, however, lack refining
facilities, and in such cases modern smeliers ir Iong Kong,.
Singapore, etc. complste the work,

(b) The Purchase of Ore by Smelters.
45, The common practice of tin smelters is to buy tin

concentrates outright from the mimers, Sale of concentrates is
chisfly done by contract, usually on the basis of ons to three
years, calling for delivery of a certain definits tonnage,
although some of the smelters make a definite prastice of buying
small parcels whenever offered for sale,

The procedwre involved in calculating the amount of
payment for the ores differs somswhat with the different smelters.
Payment for all the tin is made, the snalting‘losses and other
factors being taken care of in the treatment charge — commonly
called the "returning charge®, In some cases the value of tin
is determined by taking the average of the prices ruling on the
Iondon Metal Exchange for *spotl" and *three-months standard® tin,
as quoted during the second calendar month after the shipment is
made, This means that if a shipment be made on Jamary 14th,
settlement would be hased on the awverage quotation for Mareh,

In other cases, the smelter bases his purchasing price on the
spot price ruling at midday of the same day, and sells his tin
concurrently against his ore intake or hedges it on the London
Motal Exchange, so to eliminate the risk of price fluctuations.
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In either case, the smelterts position is cowered, and his
earning consists puwrely of the returning charge.

46, The price of tin concentrates received by the miners
can be exprassed by the formlat
Pice ~(D+ S+ 1+1)
vhere P = the price of metallic tin at the date used as basis
for settlsment quotationm.
¢ = the percentage of tin content of the concentrates.

~

D = the duty (export and others) paid to the govermmﬁt.
S = the sxmiting charge,

I = the pemalty for impurities,

L = misecellansous local charges.

The penally is charged for sulphur, iron and other

impurities, One percent of sulphur and arsenic amd 0,75% of
coppel? are usually allowsd free; above that they are penalised,
Othsr undesirsble comstituents such as lead, antimony, bismuth,
are wmally not pemalised specifically, but an increased treat—
ment cha.rge is made to cover costs occasioned, |

' The smelting charge is a flexible item. Not only it
varies through time, eccording to the cost and degree of monopoly,
but at any point of time it varies positively with the price of
tin, and negatively with the grade of the concentrates, Before
the recent war, the scale of smelting charges related to the

grade of ores was as follows: (See Note 28),

Note 28, "Mining Jourml (London) Sept. 4th and 18th and Oct, 2nd,
1937,
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Concentrates Smelting Cost
4 tin content. per ton of = per_ton of concen-

trates.
€02 : £15 = £9
50% £25 = £12}
33% £44 = [ T4
20% £70 = £

(e) Smelting by Gountries.

47, The output of tin by smelters in wvarious countries

from 1921 to 1947 is shown in Table IV,8 It will be seen that
not all the mining countries have their oun smelterss tho most
consplenous absences being Bolivia, Siam ani Nigeria, Holland
and Belgium, who have no tin mines, but whoase eolonies are
mining torritorié, however, are among the more important
smelting countries, although they consums 1ittle tin. The U.K.
occupies a unique position in the fact that she is one of the
métinportantprodncersofthemtalasmnasomorthemst
important consumers, and also a rdnor mining producer'.f
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Table IV,.8
Tin Smelter Output Countriss,

(4) 4n thousands of long tons,

British Duteh ‘Belglan
Straits . Holl< Bel- |Bel- Aus—|Ger—
Sottle—| U.K. | NI land | gian |gium |China |[tra~|many|Japan| USA|War1d
ments, (a) |Congo| (a) 1ia, {(a)

1921 4109 1201 1303 - - - 6'1 3‘0 203 03 1003‘ @.8
22 %.3 21.8 15.6 - - - 9.0 207 4—01 0.3 801 129.4
23 6909 3009 1500 - - 003 709 301 107 003 6.7 13803
2‘ &)07 3505 1505 - - 006 700 302 2.7 0.3 O.L 14.6.8
25 .79.1 3807 uos - ot 009 809 302 1.0 0.4 - 1[;7.5

19% 7603 3706 16.4 - - 008 60 5 3-2 203 005 - m.6
27 8305 3801 1506 - - 10.2 602 300 503 0.7 - 15‘--5
28’ 98.8 48.0 IL.O - - 100 700 301 6.8 0.7 hd ]80.5
29| 105.7 | 55¢2] 13.6] 13| =~ | 09] 6.8| 2.3| 5.5| 0.7| = |192.3
30| 96.8 | 48.0] 14.6] 1.9] = | 0.7 6.5] 15| 5.5 0.7 = |174.7

1931 87.4 | 35.6] 12.9] 2.8] ~ | 0.2] 6.2] 1.7| 3.2] 1.0] - |15144
32 4909 2805 802 400 - 00.8 7.1] 2.0 300 1-0 - 10407
33 4609 2300 809 501 - 2.7 80.2 204 00.8 009 - 990.1
34| 49.6 | 25.4] 10.5]13.6] = | 3.9] 79| 23| 0.6] 1.2| - |115.3
35| 60.5 | 30,0] 11.3|16.0] 1.6| 5.2| 8.4| 2.8] 0.8] 2.0[ - [136.0

1936| 84.6 | 34.0| 12.9{22.5 2.0| 46 9.6| 2.7] 0.9 198 - 1175.0
37) 95¢4 | 34.5| 13.9[27.6 2.3] 6.4] 9.0 2.9] 3.9] 1.8] - |196.0
38 6307 ed56.0 7.5125.3 2.3} 7.0 100.6 3.2 306 2,0 - 160-5
29| 205 le35.0| 13.9|14ek| 4.1] 4.0] 9.9| 3.3|3.6] 2.0 - [170.5
LO 12609 03700 2200 1.2 7.8 91.5 6.5 ‘oo 0.7 108 - 1 221.0

1941 125.00 C‘Ogo 23.0 - 1108 -- 405 500 003 2.0 - ﬂ5.0
42 100“ 37-3 080.0 - Mao - 306 300 008 309 15.9 101;0
M 5.“ 28.6 93.0 - 10.0 hd 1.6 2.4 - 008 3006 88.5
45 2053 2705 - - 805 had 1.6 2.4 - 001 1.0.6 8905

1946 1105 28-7 - 009 402 104 103 '202 - 000_2 43‘5 9700
FA/4 30,08 215 - 808 ﬂc6 12011 3306 e2,0| - 0006 33.3 m.c

(B)*% of ‘World Produe .

19| 46 |13 |18 1 - - i~ 713 |2 | o411 [100

19329 55 29 7 107 - |05 4 |1 |3 | 04~ 20O

1933 47 23 9 5 - 3 8 2 1 1 - 1100

1937 49 18 7 |14 1 3 5 1 2 1 |- |100

1947} 24 2 - 17 3 |10 4 2 = 0.5]27 1100

ourees $ Up to 1935 s ABMS; after ¢ ITSG.
%as = computed on the basis of met ore supply.
e = estimated,

x = export (production figure not available)
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48, By far the most important smelting country before
the war was the Straits Settlements where production was (and
still is) concentrated in the hand of two big British concerns:
the Straits Trading Co., of Singapore and Penang, and the
Consolidated Tin Smelters (formerly the Eastern Smelting Co,)
at Penang.

The Straits Trading Co, founded in 1887, was the
firgt important enterprise to introduce large scale smeltirg
into the Far East. It controls a subsidiary company operating
near Iiverpool in the U.K. - the British Tin Smelting Co.ltd,
Before the last war, the capecity of the Singapore and Penang
works of the Straits Trading Co., was about 90,000 tons of tin
per annum,

The Consolidated Tin Smelters Ltd. is a big combine
which will be desom'ibed in Chapter V.

Apart from the two giants, there are a few smaller
independent amelting companies operating in Great Britain,

49, Noext in importance before the last war were the
Dutch interests. In the East Indies, the Dutch Govermment owns
the tin smelters as well as the mines at Banka, In Holland,
the Arnhem smelter of the N.V. Hollandsche Metallurgische
Befrijven (H.M.B.) was built in 1928, starting with a smll
capacity, and was enlarged since 1933/3, to reach a capacity
of some 60,000 tons of concentrates in the late 1930's. This
smelter was also under the control of the Dutch Government,
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50, In the Belgian Empire, there are two important

groups of smelting interests: The Union Miniere du Haut

Katanga (UMHK); and the Geomines, The U.M,H.K, has a 50%
interest in the Societe Generale #etallurgique de Hoboken,

with smelting factories at Hobeken, Oolen and Reppel in Belgium,
The Geomines, on the other bhand, operates its smelter in the
Colony, at Manono, Tanganyika district: it is an electrie
smelter plant, started in 1934,

51, These three Empirest British (even excluding Australia)
Dutch and Belgian, together in 1937 prodused over 90% of the
world!s metallie tin. The British share had declined somewhat
during the 1930's, reaching 60% of warld output just before
the war, In 1929 it was 85%,

(d) The Trade in Tin Ores.
52, During the inter—war period, the flow of trade in tin
concentrates from the mines to the smelters was very much

inflnenced by political and organisational factors, The case
which draws mmch attention, espeecially among the Americans,

is the cessation of smelting activity in the U,S.A. between
192, and 1942, Thers are indeed valid economic reasons for
the absence of 8 smelter in this biggest consuming eountry;
1.0, the high costs of smelting Bolivian ore dus to high wages
and expensive fuel in the U,S.A. (compared with the U.K.),

but there are very important political reasens as well, since
smalting operation would have been much simplified and costs
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correspondingly reduced, if placer ores from Malaya and else-
where had been made available, on a free trading basis, to be
mixed with Bolivian ores, In fact, alluvial ores were prevented
from going to the U,S.A. by the preferential tariff in the case
of Malaya and Nigeria, andl by the vertical combination between
the mining industry in the colonies and the smelting industry
in the metropolis in the cases of Dutch and Belgian ores,

The result was that Bolivain, African and Indonesian ores,
which wltirately would go to the U.S.A, for consumption had

to be shipped to Eurvpe for gmelting, and then shipped again
acrogs the Atlantic to the US.A. (See Note 29),

The Patino ores fror Bolivia went to the British
smelters in the U.K. largely because the two interests were
interlinked, Other Bolivian ores went to Hollani, Germeny
and Belgium, as well as to the U.K, U.X, smelters, moreover,
treated, apart from the Cornish ores, the whole of Nigerian
output, and occasionally insignificant guantities of ores
from South -East Asia. Ores mined in the Belgian Congo were
smelted partly in the Colonies and partly in Belgium, The
sam applied to the Netherlanis East Indies ores after 1933,
Previous to that year, soms ores from Banka, the whole of
Billiton and Singkep outputs were sent to the Straits smelters

Note 29, See the exvellent maps showing ths traffic of tin
ores and tin metal in 1938’ in C.K, I‘eith’ Wede mss and
Cleoma ILewis t World Minerals and World Peace (Erookings Insti-
tution, Washington, D.C,, 1943) pp. 80-815 also reproduced in
K.E. Kncrr, op.cit., facing pp, 60/61,
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and were sold as *Straits® tin, Since 1929, when the Arnhem
smelter began produetion, the tonmage of Indonesian ores going
to the Stralts Settlements gradually declinsd until it becams
nil from 1933 onwards to the beginning of the European mer. The
Straits smelters also treated the whole output of Malaya, Burma,
and Siam, and parts of Indo-Chinese and Chinese ores,

(e) Tin Smelting in the U,S.A.
53, In the United States of America, earlier attempts

at setting up tin»-{smelting industries were unsuccesaful and
short-1ived, Just after the turn of the present century, the
Intermatioml Tin Co, was farmed, sponsored by the U.S, Steel
Company, largest tinplate producers, to smelt Malayan tin
concentrates, The plant was erected in Bayomms, New Jersey,
but production never started. In 1903, the British Governmemt
placed a prohibitive ad-valorem export tax on tin ores sent
to smelters other than British, (See Note 30), During the
1914~18 war, circumstances and the availability of Bolivian
lode cres oocasionsd two further attempts in the US.A. In
1916, the American Smelting & Refining Co, constructed a smelter
at Perth Amboy, New Jersey, with a capaeity of 11,000 toms per
anmun and treated exclusively Bolivian ares. Ths ores were
low-grade and had a great amount of impuritiess it had to

e This diseriminatory export tax is in addition to, and
not to be confused with, the normel export duty for reveme

e The duty is on a sliding scale, which, at a price of
tin of £230 per ton-amounted to £30 per ton of metal, The .
additional tax on tin ore is at the rate of £60 psr ton of ore.
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be given a preliminary roast, Both the reverberatary anmd
electrolytic processes were used, In 1917, the Williams-
ffarvey Co.ltd, of Great Britain, the Hatiomal Iead of U.S.A.
and Senor Simon I.Patino of Bolivia co-operated to form an
American coropration bearing the name of Williams, Harvey
Corporation which erescted another smelter at Jamaiea Bgy on
Iong Island, The works were completed and started production
in 1918, with a capesity of 12,000 tons per anmum, As in the
case of the Perth Amboy Smelter, the raw materials came
exclusively from Balivia,

The two emelters continued operation until 1923, vhen
they were closed down, owing to high wage and' fuel coets,
Betwaex; 1923 and 1942, ‘practically mo virgin tinm was smelted .
in the U.S.A.

S4e The desirve to bave a tin smelter in the U.S.A.
remained very strong among the Americans (See Note 31), Tin
is, apart from nickel, which is available from Canada, the
only base metal of importance which the U.S.A, lacks, The loss
of smelters in Holland amd Belgium, and the menace and risks in
comminication lineg with the Far East and Great Britain in the
early stages of the last war, made it a necessity to establish

Note 31. The U,S, Tin Investigation Committee (op.cit.pp.21/22)
regarding the "Smelting as an element of production and market
control®, The report goes on ta say that the sentimental eontrol
of the ameltery over the miners is "a very real element® 4in its
monopsonistic position, and that at the same time, "the smelter
has monopolistic powers over the consumers of tin%,
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a smelter in the Western Hemisphere, The site chosen was Texas
City, Texas, on the Gulf of Mexico, on account of the low costs
of matursl gas, ample supply of hydrochloric acid and cheap
ocean freighta, The new smeiter, which came to be kmown by ths
name of ILonghorm, is a government enterpi¥se, designed along
the lines of the Arnhem smelter in Hollands the construction
and management was entrusted to the Tin Processing Corporatimn
of New York, a subsidiary of the N.V, Billiton Magtschappij.
Construction began in July 1941, and the furnaces started
production in Aprﬂ, 1942, It cost $7,650,000, The capacity
was originally proposed at 18,000 tons of tin per anmum,
subsequently increased to 52,000 tonsy the latest estimate of
the capacity is 90,000 tons if only high-grade ore were wmed.
The best recard cutpat to date im 43,500 tons in 1946, Almst
all ths outpat is of Grads & tin,

The raw materials treated were in tho first instance
the purer ores from Indonesia, accumlated in the stockpile,
as well ss the low or medium grade ores from Bolivia and
the Belgian Congo. When the stoek of pure Indonesian ores wvas
exhausted, changes in the producing process were made to deal
with lower grade cres.

The U,3., Government has since 19,0, by long-~term
contracts, secured ores from Bolivian mines (other than the
Patino output which contimwes %o b2 smelted in British smelters,
also on long term contracts), The purchaging contraet was
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revised and remswed on several occasions: the latest renewal
was in December 19,7, Under the present arrangement the
Reconstruction Finance Corporation of the U.S.A. agrees to buy
all the concentrates from Boliﬁa, with the exception of the
patino production, and of 8,000 tons per annum required to
fulfil outstanding commitments covered by the Bolivia-Argentine
Trade Agreement, The contract terminates at the end of 1949.

With the resumption of the Belgisn smslters, some ore
supplies from the Congo have been diverted from America to
Brrops, but the R.F.C, has made an sgreemnt with the Dutch
government, whereby the U.S.A. would receive in 1946, 1,000
tons and in 1947 not less than 25% of the N.E.l. produdtion
in consentrates, Since the begimning of 1947, the Longhorn
smolter has also received high grade concentrates from Sian
both from stocks and from cwrrent production, ascording to the
U.K.-U.S.~81am agreement of December, 1946,

Efforts to secure ores from the British Empire for
the U.S.A, smelter on the same footing as British smelters, have .
resulted in the 1947 Geneva Tariff Agreement, according to
which the Malayan export tax on tin ore was removed at the
end of Juns, 1948, on the condition that the Texas City, or any
other smelter in the U,S.4, ceases to be subsidised, If the
latter condition is not fulfilled, the Malayan Union Government
may impose a new duty equivalent to the value per ton of the

subsidy o.
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IT1. The Recovery of Secondary Tin.
55. Big conSuming countries with no access to tin ores,

either through mining or imports, can also produce tin metal
by recovering it from tin-containing materials. This sourcve
of supply provides several thousands of tons of metal per
ammum, It 4s an {mportant addition to the flow of virgin tin,

Secondary tin msy be recovered in the form of pig
(pure) tin or in the form of alloys and chemical compounds,

Two general processes may be useds (a) the pyrometallurgical
operation wvhich prodme alloys of more or leass definits tin
content for use as bearing metals, solders and bi-onzesc and

(b) the chemical and electrolytieal operation, used in
*detinning plants®, which produces both high grade pig tinm,
comparabls in every way with the best virgin tin, and tin
comp?mds of any desired grade or degree of purity. The raw .
mterials for both processes may be, in theory, various forms of
tin-bearing scrap; tin bearing alloys, tinplate elippings,
melting pot drosses, ete.

In practice this is true of the pyrometallirgical
operation only., The detimning plants exclusively use e¢leap
tinplate scrap, although sometimes old tin-coated containers
may be used., Clean tinplate scrap is cbtaingble from tinplate
works, and can factoriss, who are glad te be able to dispose
of their clippings in this remmerative way. Contrary to
popular impression, a nry small proportion of the recovered tin
i3 reclaimed from nsed tin cans or other junks. (See Hote 32),

Note 32. See niext page,
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Apart from the fact that old cans yield much less tin than
clean tinplate elippings, the most important obstacle to the
employment of used materials is the high cost of collecthn
and cleaning, Ewen for clean tinplate clippings, the cost of
transport is several times the value of the elippings.

(See Hote 33).

56, The high cost of collectioh and tramporﬁ thus sets
a limit to the availability of the "raw materials® for the
recovery of secondary tin, Within these 1limits, although the
profits in the roccvery of tin are affected by the markets,

for the by-products such as steel, lead, copper ets,, the
quantity of secondary tin produced fluctuates with industrial
activity and the price of virgin tin, (See Note 34). In this
sense, secondary tin can be mgarded' as a substitute for virgin
tin, The substitution, however, is not perfect, since most of
the tin recovered is reclaimed, not as (general purpose) pig
mtal, but in alloy and chemical formj and even though the

plg tin recovered is purer than most virgin branda, negligible
quantities are used in the mamfacture of tinplate, collapsible
tubes, foil and tinning,

Note 32, W.,R.Ingalls : The Econcaics of 01d Metals, especially
copper, lead, sinc, tin, (Address before the Mining & Metallurgi-
cal Society of Ameriea at the Columbia Urdversity Club, N.Y.,
1935) reprinted in "Tin%, TPA, Des.1935 and Jan.-Ap, 1936.

Note 33, Tin Investigation Committee, op.eit, p.683. Statement
of W.J. Buttfield, President of the Vulcan Detinming Co,

Note 34, See Tabls IV.9, Col.V.and VI belows and K.E.Knorr;
Op.cit.’ chart 5’ p. u‘
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57 Apart from the U.8,A, whose recovered tin output is
given in Table IV.9, there are wery few detailed figures
published on the subject of secondary tin, It is, however,
estimted that the total output of recovered tin outsids

the U,S.A, amounted ¢n normal pre-war years to about 10,000 -
15,000 tons, of which Germany, the U.,K., and late in the 1930's
Japan, were the most impartant producers, This, added to the
24,800 tons which is the average U.S.A. ammual production
between 1935 and 1939, makes a totd of 35,000 - 50,000 tons
per year, or 20% - 30% of world production of virgin tin,
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Table IV,9.
Recovery of Secondary Tin in the U,S.A.

-Secondary Tin Recovered |

ITT s ¥ Index | 1936 = 100
as as of Tin Im- | Index of | Index of Price
pig tin|alloys & | Total | ports and III | 4n Rew York
chem,comp, Domestic of Straits Tin
Produeti
I II III v v VI
1921 4.8 10.3 15.1 40 60 65
2 549 1.6 174 25 70 71
23| 7.0 19.9 27.0 38 108 93
24| 649 21,1 27.9 43 m 109
25 Tel 20,5 27,6 36 110 126
1926 | 8,7 21,1 29,8 38 119 141
27{ 7.9 25,1 32.9 46 132 138
28| 7.3 2446 32,0 4 128 109
29| 6.6 | 24,0 | 30,6 35 122 98
30| 5.0 18.4 23.4 29 9% 70
1931 449 12,8 17.7 27 71 52
32 4e2 9.0 13.2 38 53 48
33 6.5 13.3 19.7 n ™ 8s
34 74 14.9 2.2 55 89 113
35 8.6 16,3 24,9 38 9 109
#1936 6.5 18,5 25,0 30 100 100
37 T4 19.7 27.1 g1k 108 117
38{ 4.3 16,7 21,0 42 84 91
39! 4.0 22,1 26,0 36 104 109
40 he5 25.1 2.7 24 119 109
1941 53 32,2 37.5 27 150 113
42 542 28,7 339 (] 136 1n3
43 47 29,1 33.8 9 135 13
4h] 3.8 25.3 29.1 66 116 13
45 3.3 28.1 314 68 126 113
L6
47
Sources ¢t I - III U,S.Bureaun of Mines,
v Minerals Industry (up to 1940) ‘
VI _From 16th August, 1941 to 12th Fovember, 1947:

Official Maximm Prise,

* Prior to 1936, the figures include secondary tin recovered from

tin scruff at tinplate plants,
aince 1936,

This quantity has been excluded
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58, It is clear from Table IV,9 that the output of recovered
tin in the U.S.A, fluctuates in the same direction as the price
of virgin tin, As the latter rimses, there is a tendeng to use
more secondary tin as a subatitute for virgin tin and the high
price mkes it possible and more profitable to eollect and use
more tin scraps ete, The ecorrelation is closer between recovery
of secondary tin and consumption of tin-. This 1s shown below,
Tais closer eorrelation is to be expected, because the avallability
of tin-bearing scrap naturally increases and decreases with the con-
sumption of tins -

Index 1936 = 3100

Recovery of Consumption of

Secondary tin tin in the

i-n UOS OA. U.B.L
1927 13 98
1928 128 108
1929 1 ' 18
1930 9, 97
1931 Al 75
1932 53 55
1933 M 83
1934 89 4
1935 9 86
1936 100 100
1937 108 108
1938 84 72
1939 1 9
1940 19 1n7

Sources for consumption 1927-34 ABMS, 1935-1940 Bureanm of Mines,
59 The importance of secondary tin for the U,S.A. is
indicated by Columm IV in Table IV.9. Apart from abnormal war
period, the supply of recovered tin formed about 25% to 55%
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of the supply of virgin tin, or between 1/5 and 1/, of the
total tin supply avallable to the U.S.A. If the production

of secondary tin were incInded with the total production of
virgin tin, the U.S.A. would rank as a very important producing
country, Compared with the mining countries, she would be the
3rd largest producer in the 1930!'s, after Malaya and the N,E.I,
Compared with the smelting countries, shc would rank as fourth,
after the Straits Settlements, the U.K, and Holland,

60, During the 1930%s, the shortage of tin and the
prepsration for war caused a great deal of concera in the U.S.A.
regarding the increasing quantity of tin plate scrap exported,
mainly to Japan, A bill was passed by Congress in 1934, but
not signed by the President until the beginning of 1936,
rroviding for an embargo on the export of tin-bearing scrap
excopt under licence of ths Secretary of State, The Faddis-
Barbowr Tin Aet, as it is called, is still in force; anmd in
the period between 1936 and the begiming of ths war, all
lisences issued under the Act named Japan as the country of
destination,
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CHAPTER ¥
FINANCIAL CONTROL AND GOVERNMENT INTERESTS

IN THE TIN INDUSTRY.
(a) FINANCIAL CONTROL |
1 Immediately before the recent Japanese War (See Note 1)
about 40% of the WO;-ld output of tin ore was directly controlled
by three big groups, British, Buteh and Bolivian, in most cases
separately, but in several companies jointly. Another 20% of
the world mine output was produced by a munber of medium-sized
organisations, principelly of British, Bolivian, Australisn
and Belglan nationalities, The rest was distributed among a
mich larger mumber of small Chinese, Bolivian, European,
Australian, American and other producers,

Among the major groups, the share of direect control
vwas as followst In 1940, ths London Tin Corporation produced
about 26,000 tons of fine tin in ore, corresponding to about
11% of world outpat; the Patino group 19,500 tons or 8%; and
the Dutch 42,860 tons or 18%, Since the Dutch Government had
5/8 shares in the Billiton mines as well as the exclusive
ounorship of the Banka mines, the Dutch interests may be sub-
divided intos Goverament 14% and Billiton Company proper 4%,

Note 1. The situation since then has not altered materially,
Most figures in this section refer tot he year 1940, the last
year for which complete date_are available,
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I Big Organisations.
2. The london Tin Corporation had direct control over

22 mining companies in Malaya, 6 in Siam and one each in Burma,
Nigeria and Japan, These figures are not strietly comperable
since mos.t companies in Malaya and Siam were smaller units than
thoge in Burma and Nigeris, The Tavoy Tin Dredging Co, in
Burma was the amalgamation of four companies, and in the
Amslgamated Tin Mines of Nigeria were merged over 20 companies,
some of which were among the biggest mines in the country in the
J920%s, The totai issued capital of theae companies, vhich
included development companies, exceeded £9,000,000, and the
mechanical equipment included 64 dredges, The companies were
managed by three subsidiaries wholly owned by the L.T,G. The
outpats in individual countr‘les in 1940 were as follows s~
Malsya : sbout 18,000 tons of tin in ere or 21% of Malayan output.
Siamt  about 1,100 tons of tin in ore or 7% of Siam's outpxt.
Burma $ about 1,000 tons of tin in ore or 20% of Burma's output.
Nigerias about 5,400 tons of tin in ore or 45% of Nigeria's output.
The L.T.C., 23 it stands today, is the outcome of the
development of a group of interests with which the mames of the
Tin Selection Trust and the Anglo-Oriental Mining Corporation
were closely associated. Among its other associations, there
were the Yuba Associated Enginsers (of the U.S.A.), the Few
Consolidated Goldfields, the Amalgamated Metal Corporation, and
the British (Non-ferrous) Miming Corporation. (See Note 2),

Note 2. Please refer to the end of this chapter,
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3. Senor Simon I, Patino, whose death occwurred in 1947,
was reputed to be one of the richest men in the world and one
of the most influential men of Bolivia. About 1905 he aequired
the control of two groups of small mines on the Hill of Uncias
In 1924, with the help of the National Lead Co. of the U.S.A.,
which invested $1,500,000 in the Llallagua property, the two
undertakings were merged under the name of the Patino Mines &
Enterpirses Consolidated, registered in the State of Delaware,
U.S.A,, with a eapitsl of $50 million, For the whole year of
1924, the two conéerm preduced together about 15,000 togs of
tin, which amounted to about 50% of the country's output, or
over 10% of the worlds, 70% of the capitel was Bolivian
(Patino), and 30% U.S.A., including 87 belomging to the Natiomal
Lead Co. (See Note 3), Subsequently the group was furhter
enlarged by the acquisition of the Compania Minerary Agricola
Oploca de Bolivia, and the Socieded Empresa de Estano de Araca,
both registered in Chile, In 1936, the Bolivian Tin and Tungsten
Mines Corporation was formed in Bolivia by this group with an
authorised capital of £3 million, to acquire a musber of mines
from the private portfolio of Senor Patino, In the late 1930's,
oving to the increase in output of new companies, the share of
the Patino group in Bolivian tin production slightly deelined

to about 48%,
Note 3.' The Hational Iead Co, 13 among the largest tin

consurers in Amerisa. It entered the tin amelting industry
during the first World War, and becams closely associated with
Patino, Its Directors bave individual holdings in the Patino
Mines ani Enterprises Cons,Inec., whose vice-president is the
Chairman of the board of the Eational lead Co,
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The business of the Fatino Mines and Enterprises
Consolidated, Inc., included the working of two railway lines,
built in 1921 and 1935, During the last war, two further
subsidiary companies were ereatedt one in De}aware, U.S'.It.'~
called the Smelters Develepment Corporation, and another, the
Patican Co., whose object was to invwestigéte properties in
Canada,

be Tin mining organisation in Indonegia, unlike that in
Malaya or Bolivia, has been concentrated in a few hands since
the beginning, Banka has been operated by the Netherlands
government from 1815 up to the present day, bar the Japanese
war years;‘

On the island of Bfllitom, the N.V, Billiton Maat-
schappl) (The Billiton Co,) obtained the exclusive mining rights
from 1860, In 1924, a now arrangement was mede by which the
government became the semior pertner in the new companys
N.V. Gemezﬁclnppalijba Nijnbouwmaatschappij Billiton (The
Billiton Joint Mining Compam) , created with a capital of
16 million guldenms, of which 10 million were owned by the
Government, and the rest by the Billiton Company, The mumber of
directors of the Joint Mining Company was five, three represent-
ing the Government and two the Billiton Co.

Simce 1934, the Billiton Joint Mining Co, has been in
complete eontrol of the thid tin island: Singkep,



«200,

Since the middle of the 1930's, there has besn a
movement towards further merging of interests between Banka and
Billiton, This, however, was interrupted by the war, In the
beginning of 1948, an agreement was arrived at between the
N.E.l. Government and the Billiton Joint Mining Co., by which
the latter was entrusted with the management of Banka for a

period of five years,

5. In the earlier part of the 1920's, these three big
organisations, Dutch, Patino ani London Tin, existed as separate
entities, Since 1929, their interests became fused, minly
through the establishment of the Consolidated Tin Smelters Ltd.

Previously there wers fsw financial links between
the mining and smelting industries, The Dutch Government
controllied both the mines and the smslter at Banka from the
beginning; but Banka Smelter was then small ani some of the
Banka ores were shipped, together with Billiton ores, to the
Straits for smelting, Patino became interested in a British
Smelting Company since 19213 but had no complete contxrol over
it, Competition was the rule in the tin emelting industry,

At the end of the tin boom in 1926, the smelting
industry had expandéd out of all proportion to the mining
output, which itself had greatly increased. At the same ti.no,-
vertiecal integration took place, The Billiton Joint Co, formed
the Hollandsche Metallurgische Bedriven {H.M.B,) in 1927 to
operate the new smelter at Arnhem, In the same year Patine
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acquired the whole share capital in Williams Harvey & Co.,
whose smelter at Liverpool was reconstructed and enlarged. The
London Tin Corporation Group also bought the Penpoll smelter
at Bootle about the same time and erected a large smelter nearby.
In the summer of 1929, attempts were made to integrate
the smelting industry. Complete integration failed; but an
amlgamation of Williams Harvey, Penpoll, Cornish Smelting
(a1l in U.K.) and Eastern Smelting (Straits) was successfully
carried out., The new company was registered with the name of
the Congolidated Tin Smelters Ltd., in December 19293 32% of
the capitsl was l;eld by the Patino interests, nearly 10% by
Dutch interests and the remainder by the British, The C.T.S.
in its turn acquired some shares of the H.M.B, Arnhem Smelter,
The interests of the London Tin Corporation and the
Fatino group were merged in a number of tin holding and mining
companies, among which were s the British American Tin Corporation
(1929 ~ 1932) dealing in large blocks of tin mimdng and smelting
shares as well as tin metal, and its successor the British Tin
Investments Corporation Ltd,, with a capital in 1937 of
£21/4 mi1110on; the General Tin Investments Ltd,, formed in 1936,
with a capital of over £2 million in 1937. These companies
control a large number of mining companies in Malaya and Siam,
Jointly with the Billiton interests, the L.T.C.formed
in 1932 the Anglo-Siam (or Anglo~Thai) Tin Syndicate, operating
in the south of Siam. All the "Big Three" interests, as well
as those of the FRational Lead Co. of the U,S,A, were represented
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in the British American Tin Mines, a holding company registered
in 1934 and controlling a few mining companies in Siam,

I Medium-gized Organisationg.
6. There were, in 1940, nine companies and groups of

compgnies each producing 1% or more of the world output, apart
from the "Blg Three", They were: in S,E, Asia, the Tronoh-
¥alayan Tin Group (over 5% of world oﬁtput), the Gopeng Group
(just over 3%), the Austral-Malay Group (11/4%), the Pacific Tin
(11/1.z); in ANigeria, the Gold and Base Metals Group (1%); in
Bolivia, the ﬁqchschild Group (31%), the Aramayo Group (11/4%);
in the Belgian Congo, the Geomines and the Symetain (13% each).

Te The group sometimes known as the ®London Group®, which
comprised the Tronoh Mines Co. (established in 1901), the
prosperous Malayan Tin Dredgln?Co. and Southern Malayan Tin
Dredging Co., and nine other concerns, as well as a few
financing companies, had command over about £2,500,000 of issued
capital, and produced, in 1940, 12,000 tons in Malaya (plus a
smll tonmge in Siam), which amounted to about 143% of the
Malayan output, The Tronoch Mines Co,, moreover, had substantial

holdings in the Gopeng Group of companies,

8. Ihe Gopeng Group, also called "Redruth" from its
assoclation in Cornwall, included thirteen mining companies
all operating in Malaya, with an aggregate issued capital of
over £2,250,000, Its 1940 output was about 7,300 tons of tin,
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which was about 9% of the whole Malayen output. The leading
company of the group was the Gopeng Consolidated Ltd., registered
in 1912 as an amalgamation between the Gopeng Tin Mines and the
New Gopeng Ltd, This group is one of the oldest tin mining
organisations in Malaya, and has large following in the tin
mining industry of the colony. Together with the Tronoh Group,
it led an opposktion to the L.T.C.

9. The Augtral-Malay was a group of Australian-owned
nines operating“in Malaya, Siam and Burma, The Austml Malay
Tin Ltd, was founded in 1920; by 1940 the aggregate issued
capital of this group amounted to over £1 million, and tpe
combined output in 1940 was j;.zst under 3,000 tons.

10,  The Pacific Tin Congolidibed Ltd, was an Auerlcan
Company, controlled by the Guggenheim inlerests, with several
officials of the American Smelting & Refining Co. on its Board
of Directors. Founded in 1907 under the name of the Yukon Gold
Co., it changed into the "Yukon Facific Mining Co.® in 1933,
and next year it combined with the Pacific Tin Corporation to
adopt the present name, Its issued capital was in 1940

(Us)$ 1,060,000, and it owned two subsidiary mining companies
registered in Malaya, with the combined issued capital of
(s.S.) $6,110,000, The combined output was about 3,000 tons of

me‘b&l.



.20,

The Guggenheim interests in tin mining extended also
to Bolivia since the early 1920's, where they spent several
millions of dollars on development and mining works. The
Eapressa Minera Caracoles, which they owned, was sold in 1933
to the Aramryo Group, for vhom morcover the firm of Guggenheim

Bros. acted as technical managers.

11, In Nigeria, the Gold and Bage Metig) Group which
produced in 1940 about 2,650 tons of tin, or 22% of the
Higerian output, was associated with the Hational Mining Compeny

of the Iatilla group,

12, The Hochschild group of mines which was a relative
newcomer to the Bolivian tin mining industry and soon became the
second biggest tin producer in Bolivia, controlled about 25%
of the total output of the country in 1940, It consisted of four
tin mining companies, of which the most important, the Cia
Minera Unificada de Cerra de Potosl was associated with the
Central lines and Investment Corporetion of S, Africa.

The Hochschild group represented a combination of
Bolivian, Argentine, Chilean, French and British capital, which
amounted to just under £} million,

13. The Aremayo Mineg were among the oldest mines in
Bolivia, The present company, the Compagnie Aramayo de Mines
en Bolivia, S.A., was incorporeted in 1916 in Geneva to acquire
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the older Aramayo Francke Mines Ltd, In 1940, its output was
about 3,000 tons of tin or 8% of thé Bolivian total, and the
ca.pital 20,160,000 Swiss francs, The capital was predominently
Bolivian, although Sld'.as, French and British interests partici-
pated, Its relations with the (U.S.A.) Gugzenheim interests

have already been referred to in paregraph 10,

Y. Tn Belgian Congo and Ruanda~Urundi, two companies
produced in 1940, together, about 7,500 tons or 50% of the
cozmtry's output, They were ‘_t_ge_m and the Smé/ta;n.
The Gdomines - Compagnie Geologique et Miniere des Ingénieurs
et Industriels Belges, S.A., — was formed in 1910 with a
capital of 200 million Belgian francs, Besides having an
electric smelting plant in the Colony, the Géonines owned a
ﬁrge interest in three other tin mining compenies: It was
also interested in coal mines and a diamond company.

The Symétain w8 a late-comer in the field, but its
output rose mapidly after 1934. It is a subsidiary of the
Syndicat Minier Africain (SEMAF) founded in 1929 and associated
with the Allard banking group, Its field of activity was in
the Kivu and Ruanda~Urundi areas.

oI Othe t .

15, Some of the smaller producers are fairly important
household names in the tin mining industry, Among these were
the Pahang Consolidated Co.Itd., the only lode mining concern



206,

of consequence in Malayaj the Mawchi Mines Ltd., the largest
tin-wolfram producer in Burma; and the Kotchiu Tin Company of
China, Other smeller producers weres in Malaya, the Ipoh
group; the French company, Societe Anonyme des Btains du Kinta,
and the Chinese Hong Fatt lMinej in Nigeria, the Haraguta froup,
the Kaduna Group and the Jos Tin Arce and Lower Bisichi Group;
in Bolivia, the Fsbulosa Group controlled by the Bolivian
General and Tin Trust, the International Mining Corporation and
the Cia Minera Montserrat: in Belgian Congo, the Union hﬁni\ere
du Haut Katanga, and the Simkat~Sermikat combine,

m, there were a large number of small independeut
units mining in Malaya, Siam, Burma, Bolivia, Nigeria, etc.,
individually controlled by Chinese, Bolivians and British
prind.pally. The number of these small units had decreased
considerably since the depression, but in 1940 they still
produced something like 20-25% of the total world output,

(B) GOVERIMENT INTERESTS
C rat unim , in oc tiona butio
16, Innediately before the Far-Eastern War, about 285,000

people were directly engaged in the tin mining industry
throughout the world, Of these about 82,500 were in Malaya,
44,300 in Indonesia, 55,000 in Bolivia, 31,900 in Nigeria and
20,000 in Siam, Judged from employment figures, tin mining
was far from being the most important industry providing for
the 1ivelihood of the people in various countries, Even in



.207.

Bolivia, whose dependence on tin is proverbial, the number of
tin miners only formed less than 2% of the total population -
or about 6% of the working population., Agriculture was still
by far the most important occupation even in *mining countries®,

The real importance of the tin mining industry to
these countries, however, lies in two respectss (a) the balance
of international payment, and (b) public revemue,

Trade e
17, The industrial development in the major tin producing
countries has to date been negligible, Consequently all or
almost all the tin they produced was sent abroad, and in all
these countries, tin was among the leading export commodities,
In terms of valus, in the years before the second World War, it
was second in the export list of Malaya, third in that of
Indonesia, first for Bolivia, second for Slam and altermately
third and fourth for Nigeria, |

‘ In normal years the balance of peyments of the

principal tin p:;jducing countries showed a surplus which varied
according to their indebtedness abroad, the foreign investments
in their territories, and other commitments, These surpluses of
exports over imports were used for the payment of interests,
dividends and the repayment of loans abroad etc, A decline
in the price of tin meant for them a large reduction in the
trade surplus, and consequently a default in external commit-

ments or a décline in imports, or both,
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18, The case was most conspicuous for Bolivia, In the
1920's and 1930's, the value of tin ores exported from Bolivia
averaged about 65% of the total export. During the war it
reached nearly 80% As an earner of foreign currencies, tin
provided a special interest for the govermment,

In the cases of Malays, Siam and Nigeria, the share
of tin in the total of exports varied between one-sixth
and one~-fourth, The average figure for the N,E.I, was 7%,
The percentage for the Belgian Congo has risen from 2 to
nearly 20 in the past fifteen years,

@W
19, The treasuries of the chief tin mining countries also
depended largely on the prosperity of the tin industry. The
latter provided large ammual sums of nmoney for the mational
revenue in the. forn of mining and prospecting fees, royalties,
export duties, profit and income taxes, and other forms of

revenucs,

20, The extreme example in this respect is again Bolivia,
In 1928, the tin mining industry paid approximately Bs. 10,7
million to the government in the form of import duties for
machinery ete, (2,8 mn.), export duties for ores (5.5 mn,)

and other taxes (2.4 mn.). (See Kote 4). Total government
revenue in the same year was 41.6 million Bolivianos, During

Note 4, Report of the Banco Central de Bolivia, 1929 (Ia Pag)
Pe 576
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the period 1900-=1939, between 10% and 30% of the total
government revenue was derived from export taxes, almost the
whole of which was contributed by the tin ores, Since 1940,
export duties have increased even more in importance: their
proportion to the total revenue has been minteined above GO%,
It is estimated that between the two wars, about 20% of the
c.i.f, value of exports of tin was taken by the Government as
taxes, in addition to various intermal iaposts on tin mines and
concentrating plants, (See Nc;te 5) The export duties on tin
ores in Bolivia are not only heavy - they are higher in

normal times th;s.n the total production cost per ton in some of
the companies in S,E.Asia - they are also levied according to a
very complicated gystem, with a basic schedule supplemented by a
nusber of surtaxes and extraordinary, sometimes temporary, taxes,
By the end of 1939, there were nearly a dozen export levies

on tin ore, with more than 25 separate laws dealing with the
export duties on minerals, starting from the standsrd tax in
192/, including statistics tax, and specific local imposts to
finance various public works, The depreciation of the
Boliviano, the establishment of the Intermatiomml Tin Research
and Development Council, the Chaco War, etc, all provided
occasions for introducing & mew levy on tin, The tightening

up of the exchange control since 1939 also gave rise to a new

e UsS, Tariff Commission: Economic Control aml Commercial
Policy in Bolivia. (Washington 1946) p.3l.
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“impuesto adicional®, computed on the basis of the percentage
of foreign currency which tin exporters were required to
surrender to the government at the official exchange rate,

21, In the N,E.I., apart from the erport duty on tin,
which amounted to about 1 million guldens per anmum, the
government received, during prosperous years, between 15 and
55 million gu.'l.dens as profit from Banla, and another 2 to 8
miliion guldens as dividend from Billiton and Singkep, These
incomes from tin formed about 5% - 12% of the total government
revenue, During the depression, these were considerably
reduced, and in one year, 1932, there was acturlly a smll net
loss for the govermment,

‘ IntheBelgianConéo and Ruands~Urundi, the Belgian
W prevailed, in which the State retained large shares in
mining companies instead of a2 system of royalties or taxation,
(See Note 6). The Belgian Government thus had a direct
interest in the prosperity of the tin industry,

22, In Malaya, most of the contribution by the tin
industry to the government wms in the formm of an export duty,
supplemented by a small cess levied for the contribution to the
ITRDC, The proceeds of the duty on tin and tin ore between
1921 and 1940 varied from (S,S,) $3.6 million in the slump year
of 1932 to 223,3 million in 1940, On the aversge, it amounted

&te 6. Lord fhiley, Op.cito Ppol%, 1516 and 1530;
S.H, Frankel, op.cit. pp.292-4.
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to about $12 million per year, or betueen 12% and 18% of the
total government reveme, (See Note 7).

In Nigeria, the tin industry ylelded a much smaller
percentage of the total reveme to the government - only 1%
or 2% botween the wars. The absolute amount was, on the average,
£100,000 per year - £170,000 during the boom, £8,000 during
the bottom of the slump, and £260,000 during the recent war years.
The bulk of the revemie was collected in the form of royalties
on tin exported, plus a negligible duty for the government!s
contribution to intermatiomal tin research,

The Siamese Govermment received from the tin mining
industry an average of 2 million Baht during the 1929/33 slump,
and 4.5 million Baht during the next five prosperous years,

Most of these came from the royalties on tin ore exports. These
constituted between 2% and 6% of the total govermment reveme,

23, More specifically, the governments in most tin
producing countries were interested to see that tin prices remaine
ed high, This was due to the widespread practice of graduating
the rate of dnties progressively with the Iondon price or
Singapore price of tin, The Malayan export duty, for instance,
started with the rate of $2.40 per picul at a price not exceeding

Hote 7, Malayan Mines Depaftment: Bulletin of Statistics
relating to the Mining Industry, 1946
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$41 per picul, increasing by 12 cents for every dollar of the
increase in price., The Siamese tin royalties were on a
simjlar sliding scale. The Nigerian royalty was at the rate of
2% on the value of tin exports at the London price below £180
per ton, gredually increasing to 10% at the price of £300 ox
above, The Bolivian schedule of basic export duties of 1924
started with Bs.3.25 per quintal of tin ore at price up to £100
per ton, ads:ancing to Bs,.28,25 when price reached £300 etc.
Conversely, during the depression and low prices,
not only did the govermments loss a largs part of their normal
revenue, but the pressure of the miners in distress was brought
to bear upon the fiscal policy. Concessions and suspensions
of export duties, and royalties, and somstimes even subsidies
were granted to tin mining intustry, thus making it more
difficult for the governments to balance their budget. (See note
8.)

Note 8, See Ch,VI, paragraph 14.

Note 2, (See paze 197)s 1In 1920, a private company was
registered under the name of the Anglo-Oriental and Gemeral
Investment Trust. Eight years later, it was converted into a
public company, the Anglo-Oriental Mining Corporation with the
authorised capital of £1,750,000, "with a view to the consoli-’
dation and further advancement of the widely spread and import-
ant tin and othsr mining industries®, In 1937, it was decided

to transform the AOMC into a small financial proposition,
capitalised at only £100, The control of the industry was
carried on through the sister company, the London Tin Corporation

The London $in Corporation was, between its formation
in 1925, and 1930, called the london Tin Syndicate, Lid, Its
capital originally £50,000, rose to £1 million in August 1929,
was doubled four months later and trebled in 1930, Since 1937,
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it stood at £4,200,000, of which about £3,620,000 was issued
and fully paid.

The activity of the LeTeCe~ A,0.M.Co group during the
tin boom (1926~1928) is well described in the Chairman's speech,
at the 1929 General Meeting of the L.T.S., in which he said

", .e.(in 1925) their energies were directed towards the
reawakening of the ancient tin mining industry in Cormrmall.
By the middle of 1926, however, they already had one foot
firmly planted in Nigeria, and -ea¥ly in 1927, thsy obtained
a footing also in the F.M.S., deploying into Siam and Burma,
and later into Japan, By the end of 1927, the ever-increase
ing production coming under the Syndicate's control had
impelled them to lock more closely into the smelting side of
the busipess, and so began their association with the Penpoll
Smelter, Needing in that comnection adequate supplies of
high-grade Rigerian oxide, early in 1928 the Board were once
more applying emergies and rescurces towards the broadsning
of their sphere of influence in the tinfields of that colony
eeees Boalising the importance of co-ordination within the
industry, they redoubled their efforts towards rationalisation
in Nigeria, as a stepping stone in the direction of a much
wider rationalisation.... The current year marked the
definite attainment of their first big objective in Nigeria,
arrangements being concluded....whereby the ®Associated®
Companies had becoms largely interested in the Rurra Falls
Hydro-Electric Boncession,® _

Primarily a financial group and a comparative now-
comer to the tin mining industry, the Group's influence was at
first much under-estimated. The Editor of the Mining Journal
referred to it in 1927 as having “very little acqueintance with
the ilﬂ‘ustw.’ y'et tln A.OOILCO- L.T.C. wexre tm chief force
behind the fommation of the Tin Producers! Assoclation in 1929,
and later plsysd a very important role in the organisation of
both the voluntary restriction scheme of 1930 and the Inter-
national Control Schemes of 1931-1946. The ®Group® was also
engaged in speculative holding of tin metal,

Since 1930, the Boards of Directors of the L.T.C, and
the A.0.M.C, were all but identical, In 1937, among the eight
directors of the A,0.M.C., and the seven directors of the L.T.C.,
five served on both boards, Captain O,Lytielton was Chairman
of the L.T.C. from 1937 until 1940 (when he took a ministerial
post), as well as being managing director and director of other

motal and mining companies,
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Prominent among the founders of the ®Group* was
J.HeCoeE. Howsson, who was the Chairman of the A.0.M,C. up to
1934 and of the L.T.C. from 1930 to 1934. Mr, Howeson was, by
career, a financier, Besides controlling a dozen tin companies,
of several of which he was the Chairwman, he was a director of
other big mining concerns suci as the New Consolidated Gold
Fields Ltd., the Consolidated Gold Fields of South Africa, as
well as of the Consolidated Tin Smelters Ltdes During the
early stages of the inter-govermmental tin restriction scheme,
he waa a technical adviser to the Intermational Tin Committee,
and represented Nigeria on the Buffer Stock Committee, After
the "Pepper Crisis® in 1935, in which he was implicated and
received a court sentence, his name disappeared from various
directorates,
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CHAPTER VI

ANALYSIS OF SUPPLY
(a) THE_PRODUCTION PLAN OF TIN MINING CONCERNS

I The Elements of Production Plans in Tin Mining.
1. The activities of tin mining concerss vary in detail

according to the locality, the type of deposits, and the size
of the properties, but they can be classified under four broad
headings which are common to all types of productions

(a) development, including prospecting, assaying, sampling,

(b) actual mining, (c) benefication which includes milling,
cocentrating and smelting, (d) marketing, including transport.
For a big organisation all the four groups of activity and
other auxiliary activities such as the provision of power,
machinery, etc., are carried out within the organisation, but
division of labour is gencrally the rule. Prospecting, smelting
and marketing are usually done by specialists, The miner's
Job proper is confined to actual digging and cleaning of ores,
Often a development section forms an integral part of the
mining company.

Given the amount of capital and tho technological
conditions governing his means of production, the mining
entreprensur in his decision regarding his production plan, is
confronted with four main considerations: (a) the life of his
propexty, (b) the cost of production, (c) the price of his
product. These three subjects are inter-related and all govern-
ed by an overall consideration (d) risk and uncertainty,
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(a) The life of the property.
2. The amount of ecapital under the company's command

at any poinmt of time, the cost of the equipment, the availability
of labour and the msoessary organisation are the factors which
set limits to the ammal (or monthly) output capacity of a mine,
Mine property is a wasting asset; the area of land leased for
mining purposes must cover several times that nscessary for a
year's (or month's) output, The optimum area under lecase is
determined in each case ty the capital as well as by tha type of
deposit, In tin mining practice, although mo fixed general rule
can be pade, experience has established that mommally fifteen
yeoas is the life for which alluvial deposits to be worked by
dredging are equipped, Where, as with lode deposits, it is not
possible to have knowledge of the limits of the deposit before
production begins, it is the seale of working chosen which
determines the life of the property. (See Note 1), The
geological conditions of the deposits also determims the size of
the property which:-is to bev leased: the more complicated the
deposits, thelargetistheammqtﬁredtoemxmagivenscale
of working capacity and a given length of life, This is ome
reason why larger tin properties tend te’be held in Nigeris than
in Malaya; (See Note 2), and the amount of locked up capital

Note 1 = S.J. Truscott: Mine Economics (lMining Publications, Ltd,,
London 1937) pp. 159 = 160 and 172,

Rote 2 About 300 acres constitute an average Malayan tin minej
in Nigeria the area normally varies between 2,000 and 3,000 acres
(Mining Journal: Anmed Review Number for 1930, p.(33)).



217,

necessltated by the larger ground remt, results in a larger
overhead cost in mines with more complex deposits,

In an area acquired by a mining concern, the richness
of the deposits is usually far from uniform, The exlsting
equipmont determines the volume of the digging during a period
of time and the cutput in terms of tin metal or tin concentrates
depends on the tin content of the earth, In order to giw the
company's shares a good market value, the output, and mot the
throughput, must be steady enough. Moreover, with fluctuations
in price, and assuming that the throughput capacity is worked
to the full, the"miner can maximize his profit over a lsngth of
time by working a richer portion of the deposit during a period
of high price, and conversely. For these purposes, exploration
aend sampling have to be made over the wholes or a large portion
of the property in advance, whereby the richer sections bacome
known and separable from the poorer, and these again from the
barren. (See Note 3), The more complicated the deposits, the
higher the costs of exploration and development,

Each individual piece of mining property has a limited
life, but the life of a company need not be so limited, A
wining concern can make further acquisition of area, either
conbtimously or from time to time, It is the practice of

*European® mining companies to have contimious survey and

Note 3. S.J. Tchott, Opgcitq’ p.60
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development in normal times, An amortization fund is charged
for this purpose from ﬁhe anmal earnings, and this forms an
elerent in the overhead costs, generally non-existent in the
case of small *Chinese® mines which do not observé this practice.
However, for some reason or other, a mimber of “European®" mining
corpanies, during a period of depresaion, usually do not set
aside the amortization quota and are more amxious to pay out

in dividend whatever sum is available, In such cases, the
dividend paid out must be considered as consisting partly of
orincipal being returned, and partly of interest or profit on
the capital embarked, For mines with long life, such as most
lode mines, the amortization problem need not be dealt with
regularly: any proper anmal deduction on this account would

be small, but amortization is more urgent in alluvial properties
Malayan tin mines in gemsral regularly write down their properties
and build up a repletion reservoir, (See Note 4). In a now and
extensive tinfield, the life of a company, as distinct from that
of the property it holds at any moment, can be eonsiddred to
approximate permanence, This tends to decrease as the mumber of
concerns exploiting ths sams region increases, or as restrictions
on prospecting and developmont are imposed by state or local

authorities,
Fote 4, The British Income Tax law admits no deduction from

annual surpluses on account of amortization, but i1t was stated
in the House of Commons in September 1948, that the Treasury
has appointed a committes to consider the rmatter,
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The cost itemg.
In tin mining, the following items are the elsments

of the full cost, which is to be compared with the price per
unit (1b,-or ton) of metallic tin to give the net profit margins

(1)

(2)

(3)
- (4)

(5)
(6)

(7)

"mining® o1 ®operating® costs the cost of the actual
operations of breaking, raising, washing, milling
concentrating, and subsidiary operations such as
pumping and ventilation necessary for production in
lods mines,

Usar cost, whiech is "the reduction in the valme of the
equipment (and property) due to using it, as compared
with not using it®, (See Note 5),

Rail, road and sea frej.g!rt and insurance,

Royalties and/or expart duties and other cesses, plus,
in the case of output restriction, the price of quota
certificates purchased in excess of those allotted to
tha company, |

Beturn (smelting) charges.

AMministrative costs and expenditure on marketing,
inclnding standing charges, such as pumping in lode
mines during 1dle periods,

Exploration and development costs,

Hote 5,

JoM. Koynes: Genoral Thesmy of Employment, Interest

and Money (Macmillan, London, 1936) pp.66~73, al80 ppe23 and 54
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7 (8)  Equipment depmeiation and smortization for property,
which are gross depreciation and gross amorbiza:hion
less the user costy

(9) Mining leases and other fixed rents ami fees,
(10) Interest on debentures and other fixed commitments,

" This classification is made to suit cur amalytical
purpose and diverges scmewbat fyom the practice of mining
companies in their cost accounting. The sum of ell the items
mekes up the long=run full (see Note 6) cost of production,
Thefimtﬁveitem-fomtheprihncosﬁintbe_semeﬂmbth&y
vary dlrectly and positively with the cutpek and sale. The rest
ofthelistcanbecamdoverhéad:ostswiththefonwing
qualifications, (Item 6)-Administmtive ani mevketing expendis .
tures are fixed overheads in 8o far as they aré incmrred in lmmp
sum,'iineapectivo‘ofoﬁxputorsale. If they are on a commission
basis, varying with cutput on the value of the sale, they mist
be trested as prime cost, or a mixture of the two, but the
expsnditure incurred for pumping the mines during idlensss,
together with the items (9) and (10), rents and fees, and
interest on loans, are normally fixed, inescapable overheads,

vy  "Full cost®, not "all-in® cost is used here, since
the "aJ.‘b-in' costs as used in business reports are mot actually
all-dn, See pammh4 belw.
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Itens (7) and (8), development, depreoiation and deplation
allowmnces are expenditures which could be escaped in the shorte
run, e,g. during the lean years, but not in the long run, unless
it is decided to allow the capital value of the concern to
deteriorate over time, If full allowances for (7) and (8) are
made year by year, they form part of the overhead costs, and
can be determined uniquely per ton of output, (See Note 7).

Over a long period, the total full cost must be covered
by the total recelpts and the excesses, positive or negative, of
the anmual receipts over anmal full costs, form the stream of
amual surplusea or deficits, It is the present value of this
stream that would be maximised if maximisation of the profit
margin were the sols criterion of the company's policy., In the
ghort run, however, only the prime cost needs to be covered by.
gross receipts, In actual prectice, the receipts could even go
below the prime cost, Forwas thing, the user cost, an important
element in the prime cost of a mining concern, is rarely and
imdequately taken into account, For another, thers is same
extra expendliture incurred in closing doun a mine and reopening
it again in the future,. - This consideration, together with the
expectation regarding the course of price in the near future,
may lead the directors of a mine to go on producing even whem
price has fallen below the prime, or working, cost, .

Fote 7, On the other hand, some items which are normally
regarded as prime costs would more properly be considered fixed
overheads in the vary short run if they are under long temm
contracts. Iabour contracts for a pexriod of, say, a year, in
which wages are fixed on a time~rate baslis would come under the

 category of fixed charges,



4 - . The methods used by tin mining companies in their
reporta are varied, and the figures for costs or revenues
rarely fit in with our theoretical clasgification, There are
many pitfalls for umary students, A wide-spread practice, for
instance, is to give the receipt figure not as price per ton of
metal, but as "net receipt® per ton of concentrate; i.e, (the
price of metal x% of tin content of the cancentrate) - (freight
+ ingurnce + returning charge + duties), This means that
several items of cost are already deducted from the receipt,-
and the remining figures of cost alone cannot be taken as
*full cost" in our sense of the word, i.e, the cost which is to
be compared with the price of tin for long-term policy amlysis,
The most common cost item given in reports is the mining cost |
(ox operating, or working cost), which corresponds to our item
(1), Songﬁnes. ®a1l-in® costs are given shich, however,
include items. (1) to (5) plus administrative and London
expenditures (part of (6)). Even mining cost itself is
expressed in various ways, which neced to be converted to a
comnon basis for the purpose of comparison. Most Malayan
alluvial mining costs are in pence or Straits cents per cuble
yard of throughput, which is not a true reflection of-the cost
pexr unit of tin, since the metal content of the throughput
varies in time and place, Iode mining companies generally
record their working cost in shillings per ton of the ore
milled, m_.ger.‘lan companies® cost figures auusuany the

£.0.r (free-on-rail Bukuru o:." other centre) cost per ton of
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concentrate, Dutch undertakings in Indonesia vepart thelr cost
in guldemns per picul or quintal of metal including depreciation
and amortization (6% of capital), which is tﬁe full cost in our
sense, ' |

When, in later sections of this chapter we come to
discuss the cost schedule and cost range in the industry for
the period under study, we shall need two sets of figuress the
prime costs and the full costs per ton of tin metal, Because the
practice of cost accounting in tin mining companies differs from
our amalytical cqncapﬂ.onof cost, and because we are dependent
on the published figures for our data, a compromise has to be
made by which the published figures can be utilised as much as -
possible and be converted as nearly as possible to owr amalytical
cancepts, (See Hote &,)- The ideal cass would be uhen each
individual item can be calculated from the published reports,..
but in all cases, the user cost for machinery is tmidenﬁﬁable,
although the user cost with respect to property can be roughly
warked out from the royalty and rent figures, Our resultant
prime costs therefore necessarily exclude at least part of the
user cost, In some cases the individual items for freight,
insurence, royalty and returning charges camnot be obtalned;

-y

Hote 8. Referring to the bebaviour of business mem in general
which deviates sometimes from the logical theoretical course,
Marshall saids "The enmalytical economist must follow sult, if he
would keep in close touch with actual conditions, These : - -
considerations tend to blur the sharpness of outline of the
theory of value: but they do not affect its substance,®
(Principles 8th edn, Book V, Ch,V, pam.6, ps376).
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the averags figures for the same tinfield have to be used instead
In econverting the cost per ton of concemtrate to those per ton
of metal, true asssy waluss are employed as far as avallahloes
where they are not, 75% is used for Malayan and Indonesian
concentrates, 72% for all other alluvian concentrates, and
60-65% for lode ores in Bolivia and Cormwall, Where full cost’
£igures cannot be obtaimed directly, they are calculated from

the following formula: Full cost per ton =

af - Yotal net profit b1
price of tin : of outpat

oMnetvalue'+might+insnmce*mhmﬂ.ﬁgcharga*mties nat
(as given 4n Co,reports) , (all per ton) profii

where : "nst value™= price~(freight+insurancetreturning charge+
duties)

and net profit = gross profit- (dapreeiation + amortization)
For some companies vhich derive their pmﬁ.ta from
thoirimstmntsinothermambaaswllasmtheirum
mining operstions, and which do mot pubnshthemaepammy-f
IheTmnohMimaisacaseinpoint = it is imposzible to
calculate the costs fxom the above formla,-
(¢) The prige of tin,
5. Given the length of 1ife of properties between one
year and infinity, and given the cost function, the production
pla.nofatinnn!.ngcompawdependsontbpmsentpnooaxﬂ
the expected prices. Profit meximisation means here the
maximisation of the present value of the stream of the anmial
W-i.e.wemmwpm@rmn@t.
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discounted to the present day. (See Note 9).

Granted a steady: price of t.in, the present va.lue of
a property having a fixed thmghant capacity can be maximieed
by mining from the ﬁ.chestporbiongradnal]ytothe poorest
portion, in order of time (See Note 10). This is indeed what
usually happens in the normal course of events, No mine ever
mintains a given rate of depletion right to the end it
gradually fades >awaw. (Sea Note 115.

With flustuating prices, and with reasonably good .
foresight, it would eppear fram the point of view of maximisation
of the present ecapitalised valus, more profitable to mine richer
portions during times of high price, and to restrict optpdb
during low price, or shut dmn altogether as priee becomes
lwerthanpﬁ.moostlesstheextracostofclosingdmand
nopemngthemines Uhatuauallyheppens mpractice 1sthat
during the period of h:lgh prices, poorer material, which othen-
wise would be urpayshils, mm?ﬂdsmdurms.ﬁmo? |
abrormally lov price, big mines with largs ore Teserves
endeayw.r to vork richer on”and maintain thsh' profits,
although it is true that small mines with small reserves of
oﬁa ‘close down or drastically restrict their output. l‘bs

Note 9. J.R. Hickss Va]m and Gapita.l (o.u.r. 1939) p.193.
and Ch,XV passim. -

ote 10. provided that the extra cost of moving equipments
haclma:xl and forward over the whole proparty is mgligible.

],;. S.J. Tmscott: op.cit. p.172¢



7 gRR200

chief reason for adopting sush a policy is that it is deemed
desirable for the mining concern to show its stability and its
ability to adapt itself to the changing circumstances, and to
survive as ons of the fittest in the industry. (See Note 12),
(d) The risk and uncertainty factor,

6. The tin mining industry is subject to a number of
riaks and uncertainties, some of whish it has in common with
other enterprises, espeeially heavily-capitalised industriess
such as the variation in cost, the variation in demand and the
consequential variation in price, risks of accidents, collapse
of mines, ﬂood,{exploaion,ehc. Tin, as a raw material of
industry, 1 subject to wider oscillatiorns of price than
finished consumers goods, These "measurable Tisks" are to a
certain extent insurable by means of *eensolidation® and
“spocialisation®, (Sce Hote 13).. Dredges constructed in-
Europe or America are towed through the hasards:of high seas
to the Eastern Tinfields snd have been known to be destroyed,
or to have capsised on the vay. However, such losses can be

Hote 22. 1ibid. p.172, The *liquidity-solvency motive in
business®, (R.A, Gordon's term in A.E.R. June 1948, p.271), in
eomtn.sttothepmﬁtmﬁmlsaﬁcnmtiroistbombjectnt

a recent controversy in American journals comcerning the

reality and appliecability of the margimel analysis, See the
articles of R.A, Lester, Fits Machlup, G.J, Stigler, H.M, Oliver
and R.A. Gordon in the Ameriesan Economic Review of 1946, 1947 and
1948, ‘Also K,E, Boulding's review - article on P,A, Samnalson's
Mniaﬁ.om of Econoxde Analysis in J,FP.E.p June 1948, pp.193-195,

Hote 13. Terms used by Irving Fisher (Bamreotcapitaland
Income, p.288) and by Frank H.Kught (mk, Uncertainty and
Profit. Ch.VIII).



insured against in the ordimary commeroial way. The risk of
short~term price oscillations can be guarded against by hedging
in the futures market., This method of risk elimlnation is
normlly employed by the smelters who immediately sell forward
the tin which they purchase, In practice, the miner, however,
sells his ores to the smelter or middle man on the dap-to-day
price basis, thns bearing the risk of price fluctuations,
although it is theorstically possible for kin to avoid it.
ThisisspeeianytmofsmllChineseminersintheeast.
Thenneortaiubypcuhartotinmning,aswe]las
to the orther mn-fermus mim.ng enberprises, but not applicable
tommfach:ring industries, arises fmmtheuniqnenassanl
mlativeumerbdnbyofthewefmmterlalonvhichit
vodn;s _Although geologi.ealsunaymthodshave improved
end surveying whose service brings the expectancy of ore reserves
within reasonable approximation to realisation, the uncertalnty
regarding the metallifsrous content and the expected life of
propertiss camot be entirely eliminated, Moreover, whereas
in mamfacturing industries relatively small atocks of raw
matorials need be bought at a time and rTeplenished when -
necessary or opportune, in mining, a large sisze of property
mstbesecuredatthebegimﬂng Evnnamndegmoof
uncertainty regarding the dsposit would thus involve & large
sum of eapital, and it is this characteristlc which makes-
tin minmdng a highly speculative business.
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Another elemesnt of uncertainty was peaﬂj.artotha
"tdn industry in the period betwsen the wars, when tachnical
progress in tin mining was very rapid, It is avell—knwn
fact that, with ressomable maintenance, tin dredges have
very long life, They often outlast the life of an average-
sizmed property. A tin company whieh spends, say, £100,000 |
on a dredge is committed to that type of dredge for a long
peﬂodoftim,andvﬂlnotbeahlatotakaadmﬁbageofthe
- lower yunning costs afforded by later types ofmchinea.
mdndgeeand_gthermhimsumdmtmum.ngmof
specific nature, having 1ittle value for other purposes, - The
serap value of such machines i3 eccordingly very small.

The special risk and uncertainty in the tin mining
industry thus arise out of three main facts; the wide
‘oscillations of priee, the speculative mature of non-ferroua
wining, and the large sum involved in the ecquisition of
pmperbrandmhinem

II - The ™ term .
' (a)  Geperal Considemtiops
Te It is evident from the above amlysls that the

objectives pursued by tin mining concerns in their long<term
and short~tern plams mey be quite differert in emphasis,

In the long-term plan, the chief aim is the maximsation
of the present valus of the surplus, which is the sum of the
snmal expected surpluses discounted by the rate or different
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rates of interest commensurate with the risk and uncertainty
factor, (See Note 1,). In the short~term plan, while
maximisation of profit is till the rule, the emphasis in
practice is placed on the "soundness" or "stability" appearance
of the companyi regular diﬁdend payment, strong reserve
position, vast liquid resources, etc. This, in fact, apart
from purely accotnting measures (such as the postponement

of depreciation and amortisation), is the negative side of
short=term profit maximisation - i.e. the minimisation of
ghort-term losses during the depressed years, but the two
plans are not mitually consistent, and in practice it is the
short~term plan which is sdopted in most cases. (See Note 15).

Note 14+ Cpe J.R. Hickss Valne and Capital, Ch.XV and
Mathematical appendix thereto, pp.325-326. Hick's formula
for the capitalised value of surpluses on p.326 can be
applied here, However, the risk allowed for in this formula
48 only the risk of inaccuracy in price expectation (see
pp.125-6), and the rate of discount used is a single “"accumn-
late rate of interest”. In mining, greater accuracy can be
gained at the expense of simplicity, by adopting the Hoskold's
twvo~rate formnla in which the two rates of interest are the
ordinary accumnlative rate and the higher risk-rate of interest
(Hoskold's *Engineers Valuing Assistent - published 1877,

also Louiss Mineral Valnation (1923)% see S.J. Truscott,

Fote 15. This point can be generalised for all types of
production plans, and constitutes a severe limitation to the
usefulness of the marginal snalysis as applied to business
policy. See the articles, cited above, of K.E. Boulding and

We are here taliifig-about the aims of the mine owners,
In the cases where the production plan is conceived and carried
out by salaried managers, the personal interest of the latter
in the security of the post held, may influence the policy of
the concerns in favour of a longer life,
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Hot only do production plans conflict with each
other in time, the varlance may exist also between the
production plan of an individual mine within a big, espedally
an International, organisation and that of the organisation |
itself. For instance, whilét-an individual mine, acting
independently, might stop producing as the price of tin falls
below its prime cost, this consideration might be against
the interest of tﬁe organisation wishing it to carry on
production, even at a loss. This will happen if, for instance,
the mine in question is situated in a country in which the:
organisation wants to "obtain a footing" and to maintain it,
a.nd/or,- if as long as the mine goes on producing, the organi-
sation is likely to be able by that very fact to influence
the policy of the government of that country, or obtain a
larger production quota if restriction schemes are in existence,
or are expecteds In such cases, it is the long~term over-all
profit of the organisation, not that of the mine, which is
being maximised,

: The broad outline of policy governing the production
plans of a tin mining concern can be thus summariseds

There is a general tendency to work a mining
property from the richest portions to the poorest. After an
initial period during which annual (or monthly) output
incrfases rapidly, the tendency is for output te fall away
very gradually at first, and rapidly towards the end, -In the



meantdme,the output may be maintained or even increased only
with furthér acquisiﬁon and working of new properties.
 With cyclical price fluctuations, a company with
1imited ore reserves will work oa the richer portions during
the period of high price, and on the poorer portions during
the period of low price, or stop work altogether when price
falls below prime cost minus the extra cost of closing down
and reopening, Full throughput capacity may or msy not be
maintaineds but even if full capacity is maintalned, the output
will fall during the period of low price, Sound financial
appearance may be aimed at by peying dividends at the expense
of depreciation, amortisation or development quotas, When
times are really bad; and it becomes maikifest that mining
companies gemerally are incurring losses, dividend payments
are suspended and the principle of minimm loss applies,
In the case of a company with vast ore reserves, the pplicy
regarding the portions of the property which are worked
may be reverseds Opportunity of high prices may be seized
upon to mine the poorer sections or the tailings which would
not otherwise pay, and during the depression, the richer
portions will be mined and profit margin maintained as far as
possible, When depression has gone far enough, the same
pnctﬁtc regarding dividend peyment and depreciation- -
amortisation-development policy as in the case of firms with
smaller properties will be applied, With large international
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organisations, the continuation of production at a price
loy:er than prime ;:ost may be due to politice-economic |
considerations,

The variation of working areas in the same property
or group of properties is limited by the cost involved in
the variation. In general, open cast, gravel pump and hydrau-
lic mathods are more conducive to adaptation and movement to
new sited than dredges and draglines, although in recent years,
"walﬁng" draglines have been initiated in Nigeria to facilitate
movements at wlower cosﬁé. Furthermore, lode mining is more
rigld in this respect than alluvial mining; but flextbility
obtaingin lode mining vhen the mine comprises several pits
and is 'wctrked at much lesg than full _capacity. ‘
B Finally, the decision as to the vartation of
vorking areas accord:mg to the values content depends 1arge1y
on the apectation of the future course of price, and on the
duration and intensity of the boom or depression. Reactions
to different expectations will obviously varye.

(b) Substitution snd Complementarity over Time.

% The successive outputs of a mine are at the same
time substitutes and complementary over time. (See Note 16).
With regard to the given volume of ore reserves, they are
substitutess but with regard to equipment capacity installed,
they are complementary.

m. CP/ J.R. Hicks, Opocito pp.207-210°
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That prodncts 1n mining are substitubes over time
clearly arises from 'bhe wasting—asset character of the propertj
A small output todaw wvill leave larger reserves tor the future,
and conversely, bu’c. in the short period the "spurt® in output
is limited by the prroducing capacity of existing equipment,
the availaoi]ity of additional means of production and the
highest values-content of thé propertj. The diagram in
Figure VI.1 1s adapted from Hicks's Figure 24 on p.207 of his
W. Agsume that the stream of output planoed
on the basis of exiating price ie AAY, and either that optput
can easily be increased or decreased, or that stream AA’ is
below full capacity, than if at date L price 18 mzpected to
rise momentarﬂy at date M, the otrt.ptrb stream may assume the
ahape of AECGA' or AFGHAY or AEGHA', according to the tcchnical
production posaibilities.' The cffect in the same :I.n each ‘caset

Oal/m:f
(erSales) CK _:‘:‘::.::::.‘---_ )
. --‘-. .-.‘l)l
A F G 7’
‘\/é‘\’“/" ST
b b
! :
: !
M s
o - ™M . Time

Fig. Yl.1. : Su.bstttu.ﬁon. and Complcmentaruy oj OutpuI over TLme
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the increase in output at M is made at the expense of the
output at B, or H, or both, without bringing forth new equipment
The height of C would depend on the capacity of the mine to
increase its output in the short perioé. With-regard to the
sales, assuming that stocks of the output can be carried
through time, and the producer is willing to take up a specu-~
dative position, the stream of sales between L and M will be
kept as low as possible, and at M, the stocks accumnlated will
be liquidated, (bringing point C much higher up than in the
diagram).

If, instead of a small momentary rise in price it
18 expected at date L that the rise at M will be considerable,
or alternatively thét the high price will be maintained, or
improved, for a sufficlently long perlod of time, extra <
equipment will bs installed, and more labour hired, in order
to increase the output at date H onvards. The output stream
between L snd M will be szmally and from date M, assuming
that the addition to productive capacity is then completed,
the output stream will follow the course KD or XD2 or KDl
according to the tecimical possibilities and the elasticity
of expectation, If IM is too short a period for the increase
in productive capacity, then the point K will, of course, be
further to the right. If the curve represents the sales, then
the stream of output sold during the period IM will be very
small and the increase of sales will take place beginning from
date M,
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The shape of the new production-stresm curve, as.
stated abave, depends on the price expectation as well as on
the technical conditions of production, The more elastic the
expectation, the higher the output stream curve will tend to
move, and conversely, Further, there is the case of complement
arity over time in the sense that the existence of the
additional equipment facilitates an increase in output at other
dates in the future, If at date N, the price of tin reverts
to the same level as exlsted before M, it 1s extremely wnlikely
that the output stream will resume the AA* course, This
point wmb_e taben up in the next peragraph.

Most of the preceding exposition is familiar tovthe
readers of Hicks' work, There is, in production involving
vasting assets, a further factor which enters into consideration
of the shape of the curvet that is the 1life of the property,
With fixed ore reserves, the higher the output stream goes,
the ?hortar will be the life of the property measured along
the horisontal axis, If the diagram represents, not the
output:;#;bream of a particular property, but that of a company
whose prospecting and development activities are carried out
eontinuously, the time limit 4s then remote,

(c) ,
10, Complementarity of production through time has a
consequence, important in the supply analysis, which is the
non=reversibility of the supply curve., Once a certain price

N YVt s a A Avig-p Rop

expectation = either a rising trend of price or a large
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momentary price rise - has altered the output stream, say
from AA' to AIED, it would be a pure accident for it to move
back to AA' level, should the expectation prove to be false
or should the conditions return to the old "normal® set of
aexpectation., Since extra productive capacity has been
installed, the investment mede mst be treated as bygone in
short~term calculation, and the fimd overhead costs taken
for granted. The production plan from then on is governed
by the new considerations regarding prime costs. This is
illnstrated 4n Figure VI.2, which combines the long-run and

shortp-mn enpply curves,

( p-236) ' ,
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SS! is the long-run supply curve, in the sense that if price
rises from Py to Py, after a period of adjustment in supply,
the quantity produced and sold will move from Q to Q. In
the process of expansion, additional output capacity will have
been created, OSuppose in the next period, contrary to the
previous price expectations, & reverse in demand canses price
to move back {rom P to P;, then the new point of equilibrium
will not move back from E2 to By, along the long-run supply
curve, since by reason of the increase in output capacity,
the short-term supply condition has changed and the anpropriate
supply curve msy take the shape of 8;51'. This means that
corresponding to each price, the quantity of output will be
somewhat larger than before, At price Py, Q3 instead of Qy
w_ill be produéed. This is due to the shorte=run consideration
of equating px;ice to marginal cost, In order to retorn to
the position in which Qy will be produced at price Pl, enough
time mnst ela;ise to allow enough productive capacity to be
ousted from é‘beration; this is unlikely to happen.

@ 1 : T .
1, In 1:.he tin industry, the period of supply rigidity,
ory as Hicks @s it, the "input lag®, ia an important factor.
After mining, ore has to be shipped from South America, Africa
and sometimes Asia, across the seas to Europe to be smelteds
following which much of it is shipped across the Atlantic to
the United States, Tin being an expensive material, miners

tend to avoid the cost and risk of S‘bk;i;ing more atocks than
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the sbsolute minimum, although, as we have seen in an earlier
chapter, smelters and consumers carry considerable stocks.
With an unexpected small increase in demand, and the consequen—-
tial rise in price, it usually takes some time before the
increase in supply, even without the nccessity of increasing
output or output capacity, can be called forth, In the late
1920's and early 1930's, at the Nigerian tinfields, poor
communicetions caused a three months' wait between production
and sale of ore - i.e. before smelting., A4ccording to J.K,
Eastham, "the priod during which the rate of supplies to the
market 1s rigid s not greater than two and a half months,

but this does not mean that the mines can increase their
output, and that the increassed supply of ore can appcar an the
market within that period...The Straits smelters sell at

60 days ce.i.f. Europe ani America, which means that they

can increase the supply of metal on the market within that
time by reducing their ore stocks. The increased rate of suppiy
could be maintaiued provided that mines could increase their
rate of working before ore stocks (at the smelters) were de-
plated," (See Note 17). This amounts to saying that, for

a reasonably small increase in supply, between two and two and
a half months are necessary. With blg increases in demand,

relzative to the existing stocks, which often occurs in the

Note 17. "Rationalisation in the Tin Industry", Review of
Economic Studies p.28, Vol,IV, No.,l, October 1936.
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upward trend of the cycle, the increase in mine output will

not be large or rapid enough to come forth before the stocks
are exhausted, Moreover, once the full capacity of the mines
is reached, the period of "supply resistance" will be much
longer, since, in the case of dredges, for instance, it normally
takes between eighteen montins ana iwo years, or sometimes more,
to order, build, tow across the oceans and put to work in the
East, a new machine, For lode mines, the extensiocn of capacity
would normally teke about the same time, if not more, For
opencast and more labour-intensive methods, the time taken is

shorter, but coffespondingly small increases can be achieved.

12, When the time lag in increasing production is taken
into account, we have the situation which 1s illustrated in
Figure VI.3. Assume that at a given moment of time, the
short-teim supply function is SS,, composed of two sections,
SAlmore elastic and AS, less elastic, denoting some degree of
supply resistance as production approaches full capacity and
stocks become low. The long-run supply curve - which does.
not take account of the time lag, is represented by Ssgf'
Suppose a Demand Function D, which moves up end down during
the course of the business cycle. (See Note 18). At date O,
the conditions of Demand are D, and Supply SS,, and
equilibrium price (and quantity) is indicated by P,.

Note 18« Ref. CH,III, paragraphs 8 -~ 10 above.
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Fig. VI.3. : Time-lags and the Movements cj‘lke Supply & Demand Curves "

As demand Increases from D, to Dy, assuming supply conditions
remain unchanged, price will be driven up to Py, After an
expansion of mining output, the short-rum supply curve becomes
Sy and the equilibrium positiom is P, If the demand schedule
now falls back to the D, level, the new equilibrium position
will be Py', not P,. If demand moves further up to D,, and
then dowvnward, the sequence of equilibrium positions will be
Pay P35 Psy P5y Pgy eveee What actually happens depends on
the relative movement of the Demand and Supply conditions.
For instance, the position Py may not be reached if the move-
ment of D is so rapld that price rises from Py to Py and on
Pj, etc. If the supply movements are more rapid, we might
have the sequence Py, Pp, Pg, F;, etc. On the other hand,
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the time lag necessary to bring forth heavy equipments such as
dredges may be so long that a year or two after the Demand
curve has moved downward, there is still an increase in the
quantity and capacity of equipments. (See Note 19). In such
cases the price sequence may be P3, Py, Pgee.., and depression
is thus deep and protracted.

13. The above analysis (see Note 20) helps to illustrate
two points regarding the price and supply of raw materialse
First, vhen the price of a produce oscillates widely, each
boom period leaves an aftermath of "excess capacity®, and
during the depression which follows, while the demand conditions
may not be worse than in the previous slump, the drop in price
tends to be sharper and more lasting., This, even in the
absence of technological improvement, which would reduce costs
still further, is sufficient in itself to explain the "long-
term downward trend in raw produce prices", detected by
statisticgl analysis. Secondly, such "excess-capacity®
created during a boom and maintained chiefly by an expectation
of a return to highar price in the future (since the

Note 19. This was the case in Malaya, where the number of
dredges increased from 70 at the beginning of 1928 to 108 at
the end of 1930, with 11 more still under construction,

Fote 20, This analysis differs from the "Gobweb Theorem"
expounded by Henry Schuitz, and U.Ricci in that, in the
Cobweb theorem, Demand &hd Supply are long-term functions,
It does not deal with the case where Demand Curve Fluctuates,
nor does it take account of the non-reversibility of the
supply function.
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inelasticity of short-run supply curve is chiefly one to
the sub-marginal mines producing at a net loss, but at a gross
profit over prime cost) has to be eliminated before the
price reverts to "normaley" (i.e. Supply curve returns from
the short-run shepe to its long-run course SSp)e This
elimlnation cannot be brought about automatically by "free
competition" (See Note 20a), since the conditions creating
the excess~-capacily still remain., On the other hand, the
short~-run supply curves can be rendered more elastic, e.g.
the slope of AS, reduced, by the existence of a stock of
larger size than that which 1s customarily carried,
(8) m T SCHEDULE OF TIN MINING UNITS TEROUGH
ggg;zg “AND DEPRESSION.

(a) Poaitive Correlation hetween Price and Gosts
In "European® mines.

1. Costs in tin mining are very flexible, and move

in sympathy with the price of tin to some extent. Many items
of cost which are Mescapable” in the short rum, are aveided

in times of declining revenue? less exploration, less
development, less written off as depreciation and amortisation,
management and men are mare efficlent and alert, lower prices
for essential stores are pressed for. In times of prosperity,
more work that is not immediately productive is undertaken

Note 203, Whether free competition is desirable from the
social point of view is another question.
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in the mine., (See Note 21), Further, not only overhead costs
are escaped, unit prime costs are also very flexible, As
referred to earlier, the grade of ore milled, and earth dug
out can be varied so that in times of low price, higher grade
is worked and consequently the cost per ton of output is
lowvered, However, this does not apply to all mining concerns,
and those which can afford to do so are big companies with
large ore reserves,

Mining wages are among the most important items of
expenditure which are flexible. Trade Unionism and collective
bargaining were alnn;st uminown even in 1941 in most of the
important tinfields, In the Far Bastern areas, miners are
predominantly Chinese; in ¥iperia and the Belgisn Congo, the
"native® labourers are not indigenous. Faced with a reduction
in mining wages, these immigrants find few alternative jobs
to turn to, especially when there is a depression in all lines
of occupation. In Bolivia, where miners are principally
the Indians of the Altipleno, adapted to the climatic
conditions of the high ground, the elasticity of supply of
labour too 4s small, since the soil of the Plateau is barren.
Approximately 70% of the work in Bolivian mines is done on a
contract basis, with day wages and tonuses$ the rest of the
labourers are seasonal, leaving the platean in the spring and

summer, to engage in agriculture, thus treating mining wages

Note 21. S.J. Truscott, pp.cit. p.166.
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as pocket money or a source of income from which taxation can
be paide With very few exceptions in economically more
advanced countries, tin mining wages in general are greatly
flexible, and the movement is as large as 50% at times.

(See lNote 22).

Among the subsidiary costs, rail and sea freights
are the only item;which, in general, do not vary with the
price of tin, but have a definite declining trend over time,
as transport systems improve. KRoyalties, duties and smelting
charges usually are determined in sliding sdales, in which
they are made depéﬁdent on tin price. For instance, a typical
contract for the smelting of tin concentrates contains a clause
such as thist ",...treatment charge to be £581716d. per ton
of concentrates net dry weight, of 70%tin on the basis tin
at £160 per tone...an addition of 6d. to be made to the
returning charge for each £ that the tin price exceeds £ 160,
No deduction far price of tin below £160 par ton or for assays
above 70% tin...."(Sce Note 23) Such graduations of duties

Bata 22. e.ge. Hausa pick and shovel men in Nigeria had their
veekly wages cut from 53.6d.to0 3s.9d. in 1931, The statement
that "collective bargaining® 1s almost mmknown® should be
qualified for Malayan miners since the recovery of the rid-
1930's also for Bolivian miners since the war., Strikes for
higher wages have been successful in these countries, but they
are 8o only during the more prosperous periods, thus still
supporting the thesis that mining wages are flexible and
positively correlated with price.

Note 23, The figures refer to the charges in the 1920%s.
In 1941 smelting charges were about £4$886d. per ton 70% tin
at price £160,
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and smelting charges may be regarded as affecting the shape of
the cost curve or supply curve in such a manner as to render it
less elastic. In practice, in addition, the position of the
curve is shifted upwards and downwards in booms and slumps
respectively by the fact that various concessions are granted
to the miners by governments and smelters during the slump,

In the bad years of 1929-1932, these charges and duties were
revised dounward everywheres The Malayan export duty rates on
tin and tin concentrates were revised twice, raising the
minimum price of tin below which the sliding scale of rates
would not apply. ~In Nigeria in 1930 and 1931, the government
gave various concessions to the miners such as the waiving of
all labour obligations on mining leases end mining rights,

in addition to an 80% reduction in the rents, of mining titles
etce In Siam, in 1930, similar relief measures were adopted
until the price of tin reached a level of output about

£173% per ton. In Bolivia, the government resorted to indirect
relief by devaluating the currency, and varying the exchange
rate in favour of tin exporters and producers etc,

15. The ability on the part of tin miners to carry on
production at low prices can be illustrated by the cases of
producers in Cornwall, Nigeria and Bolivie (kigh-cost producers)
in the depression of 1929-1931., (See Note 24). Of the Cornish

Note 24. The quotations in this paragraph are from the

(New York) 1929 and 1930, The author
quoted is E. Baliol Scott, editor of the (London) Mining
Journal,
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miners in 1929, the report runst "No where perhaps has the
ability to keep going at price levels far below what was
generally considered supportable been more strikingly manifested.
Several of the never concerns closed downt but as thuse were
for the most part shallcw propositions, the reopening of which
in better times should not require any very great outlay, the
explanation is not very fer to seek, Older nincs like East
Pool, South Crofty, Wheal Kitty and levant, however, with their
inheritance of a larze extent of underground vorkings
invclving great unuatering programmes should they close down,
have continued 6 operate and shov remarkable resistance to
adverse econoric conditions," In 1930, it was further
reported that the concerns closed down in Cornwall included
Polhigey, the Kittys, South Crofty, Levant and Gecvor; at the
end of the year, East Pool was alone operating, with South
Crofty deciding to continue pumping operations. Of Nigerian
mines, "the maintenance of production in 1930 was in some ways
more unexpected than almest anywhere else, and nowhere perhaps
has the ability of the industry to make ends meet, or at least
to avoid stoppages been rore noticeable, Wages came down
greatly and the natives on contrect worked more intelligently™.
There were also other economies, including the result of the
completion of the Furra Falls Poucr Station. Of Bolivia,

"4in values or rather those touvards the close of the year (1930
were such as no Bolivian enterprise had ever had to face at

any rate on the grade of ore worked today....There vere
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repcated rumours of closing down, especially by small concerns,
bute....the more established mines gave no signs of stopping®.
The average grade of concentrastes exported from Bolivia was
raised from 55,26% in’1929 to 56,208 in 1930, with the

average for December 1930 of 59.31% metal, Total duty received
by the povernment was greatly reduced Irom Bs.(,500,000 in 1629
tc just mder Bs,? nillica in 1630, The cost per ton of tin

o” the Patino nines vere 25 follouss

ex-~depreciation cum—-depreciation

Year 1929 £134315:3d. 1543539,
Year 1930 £118s 9154, £14211530d,
Last quarter 1930 £1093162874. £1358 216d.
Year 1931 £101211210d, £130213s5d,
16, The movements of costs in sympathy with the price

of tin 1s illustrated by the chart in Figure VI.4. The costs
taken are the "full costs" in the sense explasined in para./
above, The concerns selected comprise 4 leading companies
in Malaya (one of whick also operated in Siam), one in
Bolivia, a government underteking on Banka, and a company each
from Nigeria, Siam, Cornwall and Burma, Both alluvial and
lode mines are represented, and of the former, various
"European" producing methods are included.

When the flexibility of costs in tin mining is taken
into acccunt, the diagram in Figure VI,3 nceds to be modified,
The system of supply curves, long-run and short~run, is not

only made to move with the physical mining capacity, the
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position of the curves is zlso determined by the cyclical con-

dition of businesse.

During prosperous years, costs are higher

and the curves rmore ncarer to the price axis on the left;

during the slump they move down to the righte The cffcet is

even more violent price fluctuation than otherwise would be.

Notes to Fimse VIl
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London Standard, anaual average.

Ramunting Tin Dredging, Lides alaya and
Siams Dredgings Year ending 30th June.
Ex~-Lands Higeria, Lid.s Higerias Gravel
pumping, ground sluicing, calebashing,
tribvuticgs Calendar yeare

Pahang Consolidated Co.Ltd.: Malayas Lode:
Year ending 31lst July.

Malayan Tin Dredging Ltd.t Malayat Dredging
Year ending BOth June,

Gopeng Consolidated, Itd.: Malayat
ﬁydraulickin%z Tear ending 30th September.
Banka Mines (Dutch Government)t Indonesias
all alluvial methodss Year ending end of
Fevruary up to 1930, therealtcr calendar
year.

Patino ines and Enterpricses Consolidateds
Dolivias Lodes Calendar year: Established
1952/,

Tongkan Ilarbour Tin Dredzing Ltd.: Siam
(2nd Malaya)s Dredgings Year ending 30th
Septemoer up to 1939 - therexzfter 30th
Junes reorganised 1932 fronm the Tongkah
Harbour Tin Dredging, No Ldability.

Geevor Tin lifnes, Ltd.: U.K.s Lodet Year
ending 3lst Marchs operaticn suspended
from Dec.1920 to March 1922 "owing to fall
in price and increased costs." 'voluntary'
output restriction in 1931/32.

Tavoy Tin Dredging Corpn.Litd.,s Burmas
Dredgings Calendar years Established 1923
Rising trend of costss Free from compul-
sory output restriction all through the

period.
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The costs of VII are converted into £ from gulden at
each successive exchange rate throughout the period.
Since the gulden did not go off the gold standard until
1936 - 5 years after the £ -, the rise in costs from
1931-1936 as shown in the plain line of the graph is
exaggerated, compared to the costs in gulden (in dotted
line).

The costs of VIII for 193(~1940 are partly in £, and
partly in Bolivianost the latter being converted into
Z at the "de facto" rates.

(v) The correlationt It appears from the chart that a
strong positive correlative exists between the London
price and each individual cost. ZThe Patino costs (VIII),
vhile moving in sympathy with price to some extent, were
more stable throughout the period, reflecting the financ-
ial and ore reserve strengths of the world'!s biggest
mining company. The Banka enterprise (VII) being a
government concern, appears to behave differently from all
otherst f4lling when price rises and conversely, and this
in spite of the hizher productivity per labourer during
the depression (when the mines became more mechanised).
This peculiarity of Banka was shared to some extent by
Billiton, The reason is threefolds (a) the higher value
of the gulden in terams of £ as noted above; (b) the

high overhead cost per unit of output owing to the
restriction (Banka's 1931-1933 output was about 40% of
that in 1927-1929); (c) the concentration of work on the
poorer parts of mines during the depression, and converse-
1y (long-term maximisation of profit), vhich is usually
not practised among British miners. ZThe Tavoy Tin
Dredeins (XI) was one of the lowest cost producers in
the mid-1920's,. but since then lower values were being
worked on, and the costs followed a definite rising
trend, Cyclical oscillaticns, once the trend was
eliminated, would show the same pattern as the price
curve (VI),

All costs were high in 1920/21, owing to the abnormal
post-uar conditions.

(c) Effect of the ontput restrictions In all the cost

curves, except XI, there was a general tendency to exhibit
a declining trend after heavy investments in 1925/26,

This tendency was halted, and in many cases reversed,
after 1931 when hicher overhead costs per ton of output,
due to restriction, caused full costs to rise, in spite
of the decline in operating costs. To take an example
from another Malayan Company not represented here, the
Ulu Klang, Itd., the cost per ton of metal in 1930 was
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£923 it was estimated that in 1931, without restriction,
it would have been reduced to about £70; but the cost

of maintaining the plant, property and staff during
temporary periods of non-production amounted to fully
half the cost of running to full production capacity.
Assumning that there were no other causes tendinz to
affect the cost level, it was estimated that the cost
would be raised to about £110 on a restriction of 20%,
and to £135 per ton on a resiriction of 503. (Chairman's
spcecht in Mining Journmal 5th September 1931, p.689).
(b) The Tribute System.
17, When tin price reaches such a low level as to make
further reduction in cost impossible, "Buropean" firms can
still pgo on producing some ores by sub-leasing parts of their
areas to "natives" (which essentially means Chinese in the
Eastern fields). This is known as "iriduting®™. Working on
tribute exists in normal times as 2 by-product of dredzing,
when portions of the areas held by the dredzing cospeny have
been dredged and expose a pinnacled lime-stone bottam
unsuitable for the operations of dredges, the area may be
subleased to Chinese miners who usually open up a gravel
pump mine and pay trivute to the dredsing company, at rates
varying from 10% to 25% of the value of the tin ore recovered.

(See Note 25), In many cases, the Buropean company purchases

Note 25. Sir Lewis Fermor, op.cit.p.110. Sir Lewis addeds
"Subleases and subleases of subleases, and so on, are much
favoured by the Chinese scction of the mining community; but
if carried too far, with too beavy a %ribute, they must be
regarded as harmful to the industry, excessive trioute
rendering ground uneconomical to work, that otherwise could be
worked at a profite They may also be harmful if a small
lease is split up into two or more subleases, the degree of
harm depending on the size of the ultimate fraction".
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the ore and pays the Chinese miners the difference, In the
Federated Malay States, the percentage of output of tin ore
won by tributers was 11% in 1929, declining to 7-% in the
late 1930's. In Nigeria, the number of African tributers
was about 5,000 in the 1920's, increasing to 12,000 in
1934 and to 30,700 in 1946
It can thus be said that the reason for the tribute

system is twofold: (a) the technical and partly traditional
conditions of work, which were strengthened in the depression
by (b) the low price of tin, Tribute production is not
always cheaper:than dredging, but the flexdibility of costs is
greater in the former than in the latter. This leads us to
consider the cost conditions of Chinese and other "native"
enterprises in general,

(e) Chinese snd othoer "pative" small enterprises.
18, The cost analysis in the earlier parts of this
chapter applies primarily to modern mining business of the
Western pattern, normally referred to as "European", which
has become more important and more extensive only since the
first World War. In the Federated Malay States, even in 1936,
"European" output accounted for little more than 60% of the
country's total, the rest being shared by Chinese and other
miners actinz either as direct lessees or tributers. Of
the whole world, in 1940 large "European” mines probably
accounted for 75%; thirty years earlier, the percentage was

perhaps less than 50%. The numerieal importance of the small
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mines in 1940 was, as far as leading countries were concerned,
as followss 730 gravel pump mines and 150 mines employing
less than 50 coolies and no machinery in the F,M,S,, producing
about 35% of the Malayan output; 250 mines in Siam producing
30%; about 50 mines in Nigeria, and a large number in Bolivia
producinz about 15-20% of Bolivian output. This leaves out of
account those in Indonesia whose produce appeared as the
output of Banka and Billiton,.

Very 1ittle is known about the cost accounting method
and production plan of these small mines. Not being organi-
sed as public co&paniea, they do not publish their balance
sheets, and few data are accessible. The only country wkich
has some statisties to throw some oblique light upon the
activities of the small Pnative® mines is Malaya, and even
here i1t is not possible to go farther than the figures of the
aggregates. (See Note 26), The figures are from the Quarterly
Bulletin of Statistics published by the Mines Department,
unless otherwise stated,

19, Before the first World War, as high a proportion as
80% of the F,14,S. output of tin came from the Chinese mines.

With the advent of dredging and large investment by "Buropean®

N « In his books The Chinese in Halaya (RIIA and IFR
1948), Victor Purcell stated that the chapter entitled

"The Chinese in Malayan Industry" "is very like a slip of
paper placed on the shelves of a library to show where a
missing book ought to be"., Dr. Purcell was a member of the
Malayan Civil Service from 1921 to 1946.
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companies, the proportion of Chinese output fell till 1929, when

it was surpassed by "European™ output, never to catch up

again during peace time.

further during the 1930's until it was 28% in 1940,

The Chinese share deteriorated

1 II III v v
Price of Chinese Index of I| Index of II| II gs %
Tin. Ann. | Output of total
Average '000 tons (average = 100) F.IM,S,
£ per ton.| metal. ‘ output,
1921 165 ° 21.0 79 103 61
22 159 21.9 76 107 €2
23 202 21,1 % 103 56
24 249 2442 118 119 55
25 261 25.7 124 126 56
26 291 2547 138 126 56
27 289 30,8 137 151 59
28 227 31.7 108 155 51
29 240 25.5 97 125 39
30 1.2 23.0 67 113 37
1931 118 18,7 56 92 35
32 135 9.9 64 49 34
33 195 8.1 92 40 34
34 230 1l.1 109 A 34
35 226 14.0 127 69 34
36 205 21,1 o7 103 33
37 242 244 15 120 32
33 190 13.5 90 66 33
39 226 13.6 105 67 31
40 257 23.0 122 113 28

In absolute tonrage, the trend of Chinese tin output

was glso declining, starting from nearly 39,000/ tons of metal

in 1912, down to 21,000 tons in 1921; the boom of the mid-

1920's brought it up to almost 31,700 tons in 1928; since
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then the decline was more rapid, reaching the minimum of just
over 8,050 tons in 1933 (year of severest official restriction)
The subsequent revival again raised the figure to 24,360 tons
in 1937, which was the mte at which they vwere working at the
time of the Japanese invasion,

It is interestinz to note in Table VI,1 that during
the sluwp of the’early 1920's, the Chinese output uas kept
steady at 21/22,000 tons per annum. In 1922, when price
reached a minimum of £139, the Chinese mincrs slightly
increased their output, both in absolute tonnage and in
relative share, dbmpared to the previous year, during which
price also declined sharply. On the Chinese-owned mines, the
coolles had been willing to work for bare board and lodging,
and to suspend wages until‘better times, rather than face
entire tnemployment. According to the Chairman of the FMS
Chamber of Mines, in his speech reviewing the industry in 1921,
the average cost of production from an average mine, owned
by the Chinese and worked by Chinese methods, was between
$80 and $25 per picul of metal (about £155-£160 per tom),
though many could produce for a limited period at $70. This
was undoubtedly an underestimation of the flexibility of the
Chinese costs, although it is true thet in normel times,
European mines were mostly working at lower costs than
Chinese mines, Even in European mines, in gencral.wages fell
during 1921 by between 15% and 20%, and in 1922 they fell
still further owing to the depression in the rubber industry,.
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In the meantime, the Chinese miners'! attention was more and
more drawn towards the gravel pumping method, with small oil
power plents, uhich was adopted increasingly as a means of
reducing costs, With the revival of the tin market in 1924,
300 gravel pumps were already used in 42 miness$ Chinese
output roce about 16%, but their share in the total was
reduced, cuing to the even more rgpid.increase in dredge
output from Buropean mince. During this year uages rose 209,
The number of gpravel pumps rose further to 550 in 1925,

The vepy high price in 19206, reacixing the peak of £321 in the
last part, feiled to bring forth an immediate substantial
increase in cutput, either from Buropean or Chinese mines,
because of the time lzg necessary for equipment installation
and labour mobilisation, but in 1927, as price began to
decline, the increased number of Chinese irmigrants, together
with the utilisation of more zravel pumps, raised Chinese
output by 20%, The increase from Surcpean mines was slower,
although the number of dredges rose from 50 to 70, and dredge
output advanced 35%. In all, the Chinese percentage of total
output became 59, compared with 56 in the last year, In
1928, price fell still further; but output from Chinese
nines still advanced; and that from Buropcan nines, cspecially
from dredgzing companies, rose even faster, It was indeed the
spectacular progress in dredge output which was responsible
for the price fall after 1928, because consumption was

still increasing. The shere of Chinese output in 1928 fell

to 51%, By the end of the year, the number of mines using
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gravel pumps reached 383% the maximum number reached before

the officlal restriction was 428 =2t the end of 1229,

20, The year 1929 started uith tin price aroumd £225,
from vhich it fell steedily until in April, it passed the

£200 level for the first time since 1923, DBeginnins in 1928,
rumours were atroad that many Chinese mines would have to stop
work ovins to low prices thet "Chinese hand-worked pronertics
ceased to be profitable when the nmetal falls below £210, where-
as dredging companics could subsist at £140, (See Note 27)s
that Chinese mine owners equipped with a steam-boiler end a

6" gravel pump, ';ould nct be sure of cocvering exnenses with
metal below £250 per ton® (Sce Note 28). The then Chairman

of the F.M,S, Charmber of Fines, Sir E,W, Birch, wvho was also
Chairman of 15 mining and other cormanies, stated in May

1922, that "Many of their (Chinese) mines are approaching

the end of their richer ground, while many of them are only
able to carry on by the 2id of roney lenders and persvading
the coolies temporarily to accept little cor no vages beyond
actual food...These meney lenders cre gambling on a possible
rise in the price of the melal, and if witnin the noxt fow
months o rise does not materialise, it was éifficult to sce how
many of the Chinese mines could weather the storn.®

profictions, the nunber of :ravel

a

Contrary tc these
purp nines, which were nainly omed ty Chinese, instead of

declining, rose to 428 at the end of 192%, and the nunber of

Note 27, Tin (&QC) July 1928, i[ote 28. ibid. August 1928,
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small mines, employing fewer than 50 coolies with no machinery
rose to 707. Indeed, the number of dulang washers did decline
from a 1926 peak of 10,400 to $,000 in 1929, and further to
7,800 in 1920, with e corresponding recduction in the tonnage
of ore won by thic method, Lut the monthly output of tin

from Chinese sources was rzintained at the level of 2,000 tons
or above, until the middle of 1930, after which it deeclined
only slightly up to the zdvert of the officlal restrictica
scheme, There vere indeed two months when the Chinese outnut
fell to 1,500 and 1,300 tons; but this vas due to fzcters
otker than priéét the latter occasion being a Chinese Hew
Year uhen the Chinese seized the opsortunity to stop
activities, only to resumc at the normzl level afterwards,
During the two years before the official restifction of
production, however, the Chinese share declined from 51% to
37%, and this uas largely caused by the great incresse in
"Buropezn® output in 192¢, and its relatively smell decline
in 1930 when the cdredzes cad other machinery ordered during

the boom were coapleted znd became fully operative.
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Iable VI,2,

C 7 in F M.,S
excluding sub-lease output

'
£ per ton. W@l

Year 1926 291 2.2
Year 1927 289 2.6
Year 1928 227 2.7
1929 Manth 1 223 : 2.4
1I 223 2.1
III 221 2.1
Iv 207 2.1
v 198 2.0
Vi 200 2.2
Vil 209 2.3
VIII 210 2.2
X - 205 1.5
X 191 2.3
X1 181 2.3
X11 179 2.0
1930 Month I 175 2,6
II 174 1.3
111 165 2.1
Iv 163 1.8
A 145 2.1
VI 136 1.9
Vi1 135 1.9
VIiiI 135 1.8
X 133 1.8
X 118 1.8
XI 11 1,7
XII 112 2.0
Year 1931 118 1.6

Under compulsory restriction, the share of the
Chinese tin output in the Federated Malay States fell still
further to 34%, at which level 1t remained for several years.
(See Table V1.1, para.19). During the revival in 1937, and
after 1939, the percentage became still lowert this was due
to the fact that mechanised European mines with large idle
capacity of machinery and property were able to respond more
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quickly to sudden increases in the quotas. In absolute tonnages,
the decrease was from 25,500 tons in 1929 to 8,100 tons in 1933,
or about 1/4 of the 1928 Chinese output. In 1937, working all
but freely, Chinese mines produced 24,400 tons of metal, which

was just above their output before the mid-1920's boom,

21. There are many reasons underlying the tough
resistance shown by the Malayan Ghinesé tin miners against low
prices in the 1928-1931 periods

(a) Their business organisations The Chinese worked on
a profit-sharing basis, The entrepreneur or "Towkay" usually
recruited his ct;olies from his relatives or relatives of
relatives various degrees removed, or those people who bore
the same name, or came from the same village. The Towkay
advanced a small sum of money to the coolies as pocket money
each month, and provided food and lodging., At the end of the
Chinese year, the profit, if any, was shared out as bonus to
the workers, In this way, the cost items in a Chinese mine
were very flexible,. and the really inescapable costs consisted
of rents, royalties, machine repairs and maintenance, and a
- small part of what would be called wages or salary in Furopean
buﬁiness terminology. The pocket money was reduced in some
cases to 15-20 cenis a day (or less than sixpence), or even
less, Since trade in general was bad, and total employed
coolies in the mines were reduced in 1929 by about 4,500

(despite increase in output), and still further by nearly
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24,000 in 1930, the drastic reduction in wages was readily
acceptable to the ccolies,

(v) In many cases, the capital was advanced by Chinese
shopkeepers or other Chinese who had made money from Government
contracts, rubber or mines, in the past. The miners were
forced to carry on by the terms upon which they borrowed from
these people, or the banks, or smelters, since any stoppage
would involve thev latter in the forfeiture of the whole of their
interests. Thus the advancers of credit were willing sometimes
to risk a few thousand dollare more in their venture, This
reason, which applied to the early period of the depression,
would, however, have proved to be insufficient to sustain
Chinese output for very long, but for the other reasons,
especially (c).

(c) The years 1923, 1929 and 1930 were the period during
which the Anglo-Oriental Group staged world wide propaganda
activity for output restriction. Although such propaganda
declared that the Chinese miners were likely to close down
their mines as price fell below £200, yet the "Group" professed
a sanguine belief in the not-so-distant recovery of price on
the one hand, and on the other strongly urged producers to
come together into restriction agreements. Such propaganda
had the effect of colouring the expectations of Chinese miners
and created a general wishful hope for recovery. At the same
time, it paid Chinese miners to maintain their output at the

risk of "pocketing big losses™ temporarily, because in this
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way they could expect to keep their share of the restricted
permissible production, should the quota sllotments be based
on past performances, which was what actually took place.

(a) The introduction of the Diesel type of crude oil
engines to drive their gravel pumps had the effect of consider-~
ably reducing the cost of running the mines, as compared to
electrical power or wood fuel. An 8" gravel pump and a 6"
nozzle pump could be run by a 200 H,P, 0il engine for a fuel
cost of about $800 (or just over £90) per month for a 1lé-hour
day. ({See Note 29). An average monthly yield of 75 piculs of
ore or 3.1 tons of metallic tin, would bring a gross value,
at £150 per ton, of more than £450, Even at price £110 per
ton, the gross revenue would leave nearly £250 over the fuel
cost. With reduced wages and other economies, this still
left a reasonable net depression profit for the miner,

(e) It is also conceivable that, owing to strong income
effect, the supply curve of certain individual Chinese miners
and coolies might have assumed a perverse diredtion over a
certain ranget in other words, the elasticity of their demand
for income in terms of effort might have been less than umity
at the relevant points (see Note 30), so that they would produce

Note 29. Mining Journal (london) &nnual Review Number 19318
24th January 1931, pe.35.

Hote 30. J.R. Hickss op.cite. Ch.IIt L,C. Robbinss "Elasticity
of Demand for Income in terms of Effort" Economica 1930, p.123.
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and sell more tin as the price fell, in order to maintain a
level of aggregate income. This might be true especially of
the dulang washere who worked independently with hardly eny
cost at all except their own efforts and the panning fees,

it is doubtful, however, whether this motive could ve assigned
to many of the Towkay or entrepreneur types; since, if their
cost expenditure vwere higher than their present revenue,

in the absence of expectation of recovery, they would have done
better to cease activities in tin mining and turn to other
business, or alternatively, if their labour were specific, to
accept the Govéfnment's offer to repatriate them to China,

In sum, we may say that the small Chinese miners
in the F.},S, during the depression years of 1929/31 were able
to hold out, partly because their costs had considerably decreas-
ed through mechanisation or wages cuts, partly because they
were given reasons to expect recovery in the near future, and
partly because of their form of business organisation which
enabled their cost structure to be sufficiently flexible to
carry on. This last reason has a general application to
similar circumstances in the future., For as long as the
organisetion remains unchanged, their minimum cost cannot be
determined a priori. With the advent of a Western Trade Union
Movement, for instance, and the emergence of minimum wage
legislation and collective bargaining, the situation will be
changede In the circumstances which prevailed in Malaya, and

some other tin producing countries before the second Werld War,
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the cost factors of a large proportion of producers remained
an unknoun in the general equilibrium equation, Only wvague
statements can be made in this respect$ such ast "If price
falls to £80, a large proportion of Chinese mines will

continue to nroduce®, (See Note 31).

(@)  Cost and Output of Small and Big Mines.
22, The above study of the vorking of Chinese mines in

the F.M,S, reveals, in eddition, the rollowing points which
are applicable to small lsbour-intensive mining units in all
fieldss

(a) Smal]i rimitive® mines in normal times tend to
work at somewhet higker running costs than dredging compenies,
becauge they have not the advantage of large scale economies,
In general, the ground nsed in labour-intensive methods of
mining has to contain s high metal content for the enterprise
to be profitable, whereas dredging is workable on meterials
with tin content as low as & 1lb. to a cubic yard. This is,
however, true only as far as prime costs are concerned. The
long-run fixed inescapable charges in dredging companies,
such a8 interest on capital, machinery maintenance and
depreciation, administrative expenses, arc items weizhing
arainst them in the comparison of costs. Not all European
companies are dredging companies; end amongst those ncn-
dredging companies working in Malaya there were a few uhich,

Note 3l. Mining Journals Annual Review Numbers 24th January,
1931, p. (35).
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mainly on account of the richness of their leased area, could
produce atnotably low costs., (See Note 32), Ae the richest
portions of & tin field are worked out, the small miners find
it more and more difficult to maintein their production by old
nethodse This explains the long-term declining trend of
Chinese output in Malays and their increasing adoption of more
mechanised methodse The fact that in normal times the procucit-
ion cost of lebour-intensive methods is nigher than mechanised
methods is perfectly compatible with the greater degree of cost
flexibility in small native mines, which enables them tenacious-
ly to withstané;depressiun for as lonz as two or three years,
(b)  Normelly, the small mines exhibit considerable flexi~-
bility of output. With the same degree of accuracy in price
_expectations, it is easier to increase output from smsll mines
after the full capacity haé been reacheds it takes less time
to bring more labour and simple machinery into production than
to comuission a new dredge which, moreover, cannot be supplied
locally. In countries like Malava where the local native
population is not suitable or willing to work in tne mines,
or when there is "full® employment, extra labour supply, even
with a substantial increase in wages, has to be drawn from

overseas, vhich means in this cese almost entirely from Chinsg,
’

Note 32, One of the best lnown was the Gopeng Consolidated
whose "full cost" per ton of metal during the 80 years ending
September 1940 only reached £80 once, and that was in the 1940
working year. Their lowest full cost record of all time was

a little over £50 in 192/,
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This actually happened in the boom of 1926/27. Even so, the
movement and training of labour was easier and more rapid
than the construction and movement of dredges and other heavy
machinery., By the early months of 1927, the Chinese mines
in F.M.S. had already expénded 20%, whilst the European
output for 1927 was only 5% above that in 1926, On the other
hand, lonz aftng price had declined, in 1929 and 1930, the
number of dredges completed and commissioned was still increas-
ing, and European output in 1929 was more than double that

_ of 1926, whilst the Chinese output had already subsided to
the level of the previous three years,

During the next tin boom, in 1937, the situation
had fundamentally changeds both the European and Chinese
mines were working in the early 1930's at low capacity. When
the international quota was increased from 85% in the second
quarter of 1936 to 110% in the last three quarters of 1937,
both categories of producers were able to increase their
output promptly. The increase in European production in the
second quarter of 1937, compared with the same quarter of the
previous year was about 2,600 tons, or 30%; that in the
Chinese output was about 1,275 tons, or 206%.

() Under the output restriction schemes, gquotas for
permissible exports were announced by the International Tin
Committee for each quarter, normally in advance; and the
export quotas for each participating country were divided
among the producers in the country, generally in accordance

with past performance. In this way, each producer knew in
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advance how much he was allowed to produce during the period
of the next three months, and within these limits he could
distribute production and sales through time as he wished,
Table VI.3 reveals interesting patterns of time - spread of

output in Europeen and Chinese mincs in the F.M,S,

Ishle VI,3,
Time-spread of European and Chinese Outputs
Within Each Quarter in 1933, when the Inter-
mmwww
R ) s
I 1,497
11 1,355 536
III 712 550
v 1,751 803
v 1,113 995
Vi 434 482
ViI 1,621 721
Vi 1,153 59,
x 449 578
X 1,710 704,
XI 1,07, 616
pant 500 610

There was a tendency in both Buropean and Chinese
mines to conéentra’ce the output in the first month of the
quarter and either ease off or stop work altogether in the
next two montns. This was due ‘o the attempt to work at
full cepacity as far as possible, thus benefiting from the
economies of large scale production. This tendency, however,
was much more pronounced in European mines than in Chinese
mines$ Buropeen output during the first month of a guarter
was usually about half of that permissible for the whole
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quarter, and by comparison became insignificant in the

last month. The Chinese output-spread over the quarter,

while following the same pattern, was less unequally dis-
tributed, (See Hote 33), This difference, albeit in degree
only in the system of work between the Chinese mines and
European mines illustrates an important point. At any moment
of time, there is a more or less fixed tonnage of output,
which rep.resents,r for a European mechanised mine, a "full
capacity®™ corresponding to the equipment in existence, For

a small Chinese mine, on the contrary, the full capaclity
tonnage is a constently moving one, depending largely on the
number of labourers under contract. This amounts to nothing
more than saying that for the primitive labour-intensive
mines, the short-run cost curve is approximate to the horizon-
tal .shape (constant cost) over a wide range, and for the
European mines, the cost curve conforms to the U-shape pattern.

Hote 33. This system of working was not widely adopted until
the last quarter of 1932, nearly two years after the beginning
of the restriction, This was due partly to the fact that
producers took some time to adapt their production plan to the
new situation, and partly to the fact that up till then
restriction was not really drastic, From the middle of 1932
to the end of 1933, the international quota of permissible
exports was kept at 33.3% of the standerd tonnages. (In
Malaya, where the actual capacity was considerably higher

than the standard toanage, the domestic quota was then about
25% throughout the period,, This pattern of output distri-
bution through time was maintained by mining companies right
through to 1937, when the higher quotas released made it
unnecessary, and it was adopted again in the 1938 recession.
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(c) THE COST RANGE OF TIN MINING DURING THE INTER.WAR
PERICD,
(2) ] gt 4if .
23. We turn now to the examination of the cest range in

the tin minine industry, The differences in production costs
for tin arise out of the following factors, starting from the
general to the specifics

(a) Currency colicys since thé London Metal Exchange
was, during the period under study at any rate, the principal
tin market, and iransactions quoted in £, the relevant cost
figures are those in sterling, whether the tin was produced in
Bolivia, Hetheflands Indies, Siam or China, It is customary
to speak of Malaya and Banka-Billiton as the low-cost
producers end Bolivia as high cost, yet during a period of
fluctuating exchange rates, Banka costs, for instence, which
are normally lower than the majority of Malayan costs, may
appear as higher figures in terms of £8 this actually happened
in the period 1931 to 1936 while the £ vas depreciated and the
gulden remasined on the gold standard. Similarly, Bolivian
costs, reputed to be generally among the highest, became
lower than some in other fields in 1931/32 when the value of
the boHviano was made to fluctuate with the price of tin.
For Siam, the question does not arise, since the baht was
fixed in terms of the £ throughout the period.

(v) Several items included in the cost arise out of
governmental levies, and are variable according to the fiscal

and budgetary policy of the governments concerned. For instance
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royalties can be regarded as the cost of raw materials (wasting
assets of the country), or as export, duties, and their rates
are changeable according to the areas., As vwe have seen in Ch.V,
the most Aotorious case where tin producers had to bear a heavy
burden of taxation was that of Bolivia, with more than 25
separate laws dealing with export duties on minerals, In the
period 1939/40, approximately theequivalent of 20% of the
c.i.fs value of exports of tin was taken by the Government in
the form of taxes, in addition to various internal imposts on
tin mines and concentrating plants, and to the loss on the
transaction offforeign currrency through exchange control, The
Bolivian export taxes alone were betueen twice and four iimes
the equivalent in other producing countries, and they amounted
to more than the full production cost of some of the lowest-
cost companies in the East.

(c) Some items of cost could be classified mws subsidiarys
they are inland and sea freights, return charges, etc.
Smelting charges vary from time to time? the general trend
is a dovmward ones but they affect 211 the tin producers
equally, For lower grade ores, however, the charge is higher
per unit of metal, The reasson lies partly in the fact thsat
existing smelters are technically erected for the treatment
of higher grade ores. This is in fact an element of external
diseconcry from the poilnt of view of producers of low grade
orese Most Bolivian producers again suffer under this head.

Transport costs are also external factors. Here, not only
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Bolivian minss, but most Nigerian, Congo, Siamese and Chincse
(in China) mines suffered a disadvantage in cost comparisaon.
The general tendency, however, was a general reduction in the
differential, owing to the improvement in road and rail trans-
port in more backward countries,

(a) With regard to mining cost proper, lode mining is
on the whole more costly than a2lluvial mining, and among
alluvial methods, the prime cost in dredging is as a rule the
lowest, calculated per unit of throughput. This point has
been referred to earlier in the chapter with regard to the
Far Eastern fieiés. Table VI,/ shows that it is also true of
Nigeria, Hydraulieking, ground sluicing, gravel pumping and
electric dragline, are other cheaper mining methods. Costs in
each method, of course, vary widely according to the richness
of the material in the property. Some dredging companies in
Malsya, for instance, produced at higher costs than the Pahang
lode mines, or even the Patino lode mines in Bolivia. Lode
mining and other methods using expensive machinery such as
dredges and drag;.ines have to carry large overhead oosts.
With complex deposits and the comsequential larger areas
required to be leased at a time, such as in Nigeria, overhead

costs are also increased,
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Table VI
Average Mining Cogt by Different Aljuvial

lMethods in Nigeria, 1

d, per cubic yard

(Source: Anmal Report of the Mines Department)

| | 1943 194 1945 1946

iHy‘drzmlicking | 6.8 5.81 8.1 %10.15

! Ground duicing | 7.9 | 6..2ié 8.6 | 8.5f

' Tributing 6.2 8,2] 8.8 8.2,
Handwork 11.0| 9.8]10.0 112/.
Draglime (elsctric) 42| 3.5] 8.3 3.9
Dragline (Diesel) 8,7 | 13.3| 15,2 .13.5
Dragline (steam) Y2 = - -
Shovels (electric) 2.,3| 2.8] - [10,2
Shovels (Diesel) 9.4 | 844 16,0 |11.9
Shovels (steam) 21.0| 22,0| 21.9 |12.4
Dredges 5.8] 648| 4o3 ! 42
Gravel Pumps (electric) 11.1] 10.9/ 10.8 :13.1
Gravel Pumps (Diesel) 7.1} 12,4 11.0 | 11.8
Gravel Pumps (steam) - 507 = 7.9
Gravel Pumps (water turbine) - - 2.7 | 344
Loto (Pillar and Stall) 27.5! 34.1! 30,3 51,0

i ! :

)e) The official, compulsory restriction of ocutput

affected costs in either or both of the following ways:
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Firstly, the overhead cost per ton of cutput was increased, and
the more mechanised the method of mining, the larger was the
increase. (Sece Note 34.). Sccondly, if a minc was to produce
at fuller capacity, and thus escape the increase in overheads,
quota rights could be bought from another mine which stopped
work altogether. In Malaya, there was a ready market of
production eerbjtficates during the years of restriction. The
price of these certificates fluctuated with the intensity of
restriction, For instance, in 1935, the quota right vas
bought and sold at £84 per ton of ore; in 1937, when the

quota was as high as 110%, this subsided to just over £11,

to be raised again to £78 in 1938 when restriction was more
drastic owing to the recession, Buffer pool quota certificates
in the same year bore a price about half of the ordinary

quota certificates, partly owing to the "deferred® payment
received for tin in the pool. In this way, a mumber of
companies which stopped work during the periods of severe
restriction were able to make some profit and pay a dividend,
by selling their quota certificates, merely becamnse they had
produced some tin in 1929, Them was also an extra incentive
for several smallsr companies to combine together or merge with
a big company, in order to pool their quotas, as well as their
overhead costs, and concentrate production at full capacity on

particular plants,

Note 34. See Note (c) to Figure VI.4 above, also para.22(c)
in this chapter,
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(b) P"Full Cost" Range.

24 It can thus be seen that some of the factors consti-
tuting the cost differentials are natiomal or geographical

in character, in the sense that they affect equally all the
mines operating in the same couniry or the same region, These
include the exchange rate, the rate of taxation and royalties,
freight rates, and to some extent wage rates, cte, Other
factors in the cost differentials are geological, affecting
the same type of deposits, and therefore the broad types of
production methods -~ lode compared to alluvial mining. Lastly
there is the di%femntial which affects individual producers
in the richness of individual properties, the efficiency of
management, organisation, investment and price forecasts.
These thxee groups of cost differentials nsed not work in the
same direction for all mines, although the first two terd to
do so, The third group sometimes reinforces and sometimes
offsets the effects of national, area, and geological different-
ials,

Full data regarding the production costs of
individual mining units, even for all the "European minesW¥, are
of course not available., Among those available, there are many
whose cost figures are compiled and represented from the
accounting viewpoint, and some estimation has to be made in
order to convert them into our concept of ®*full cost®,

(See Note 35, next page)., This task has been attempted in
the course of this study for 25 concerns working during the
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inter-war period in Malaya (13 companies), Indonesia (2 big
concerns), Siam (3 companies), Burma (1), Bolivia (2 big
concerns), Nigeria (3 companies) and Cormwall (1 company).
These concerns include mines working by most alluvial and

lode mcthods and the selection of mumber and size of concerns
in each country is carefully made in such a way as to meke their
"weights® agree yith their respective outpute For instance,
two mining units each are chosen from Indonesia and Bolivia,

as against 13 in laleya and 3 each in Siam and Nigeria, because
the units in the former countries are mch larger than in the
latter, The result of this study neturally cannot be claimed
as comprehensive or conclusive; but it provides the first
approximation of the cost structure of the industry. It is
su_.bject to the same error as any sampling method; and if
anything, the present investigation is blased by the fact that

Note 35, See para.4 of this chapter., It was pointed out
there that the cost figures published by the various companies
in their reports are not satisfactory for the purpose of
comparison among themselves or with the price of tin, since
they usually represemt the working cost per ton of concentrate
of various percemteges tin content, or "all-in" costs
severally defined., Nevertheless, they have been used in

quite a "raw® state by students of the subject, such as:

The Sconomlist, e.g. 5th My, 1934, p.981l; X.E. Knorr, op.cit.
p.215-218; P.Lemartine Yates: Commodity Control, (Jonathan Cape
1943) p.143. The last nzmed realises tha t "costs per ton are
not strictly comparable, since the percentage of fine tin in
the concentrates produced varies from mine to mine, this
variation is reflected in the "realized price" (which is given)
and the reader can make the necessary adjustments.®” The
inclusion of realised price for comparison purpose is &n
improvement, although the comparison is not simple. Even so,
the figures are still misleading, since a host of items,
notably depreciation, amortisation, taxes, tramsport costs,

are still either left out of the picture or remain unsegrepgated.
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severcl units under study are big organisations (the bigger
the organisation, on the whole, the more complele and satis=
factory are the published data). The most sericus gap in this
estimation consists of the absence of data regarding small
mines, This involves arbitrary estimetes, supported by the
empirical observation vhich has been made earlier in this
chapter,

25, The result is as follows: Expressed in texms of
the world output of a normal year in the period 1921-1940,
with output about 150,000 tons of tin in metal, we find that
approximately 6;% of it came from producers whose costs
varied between £150 per ton and £200 per ton., This range can
be called, with reference to the period under study, mediune
cost producers, Below this big group, there were about 15%
producing at £70 to £150 full cost, with some exceptional
cases as low as £50 per ton, Those producing at the costs
exceeding £200 comprised about 20%; of these very few had
costs exceeding £250, The frequency Qistribution of
producers according to their full costs is illustrated in
Figure VI,5; the diagram is drawm in broken lime to
indicaie some elements of arbitrariness in the estimates,
The low cost group comprised such producers as a
mjority of the Indonesian mines, especially in Banka, and &
few Malayan companies, e.g. the Gopeng Consolidated, the
Malayan Tin Dredging, the Southern Kinta Consolidated, etc,
The high cost group inclnded most mines in Cormwall and
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Australia, abotrb half of the Bolivian ocutput, as well as a
few in lMalaya, Siam, Nigeria and some lode mines in Indonesia.
Mines in all producing countries are represented in ths
largest, medium~cost group, including Chinese mines in S.E,
Asia and small mines elsewhere. The "mode" of our frequency
distribution 1s round about £160 - £170, which comprises about
20% of the world total,

As we have obserwved earlisr, costs during the 1920's
had a definitely declining trend. The position in the early
1920%'s can be represemted by shifting the frequemsy curve to
the right, so as to show that the bulk of the producers were
then producing at the full cost of £180 - £:23Q The position

as presented in Figure VI,5 was reached after the benefit of
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improvements in technique and of inland tramsport, This,
howsver, as should be clear from earlier sections of this
chapter, is not a fixed position for the whole period, since
cyclical oscillations also affected costs, During the boom,
the whole curve moved somewhat to the right, and depression
caused it to move further to the left. In these movements,
the skewness of the curve was affected. In the depression,
since the bulk of small (Chinese etc,) mines were capable of
cutting down their costs more drastically, the poation

containing low cost producers became inflated from 15% to about
45% or 50%,

26, Onc point is clear from the cost study outlined
above, That is the pitfall in talking of costs in terms of
national average. In popular discussions and in some financial
and other periodicals, it is the habit of the umwary to take

it for granted that Malaya and Indonesia are low—cost
producers, Bolivia hignh cost, and other countries medium cost,
(Sec Note 36). Statisticians in the Mines Departmonts of
various countries are prons to calculate the average cost

of tin mining year after year, not realising that such figures
have 1ittle meaning and still less use. The U,S. llouse of

Representetives Tin Investigation Committee of 1934/35 was not

Note 36, From these premisses, it is often argued that if
price were to fall below £200 for some time, Bolivia as a
country would be ruined altogether,
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above this, Although realising that ®because of the great
variety of conditions under which tin is produced, "average®
production costs for any given period are inapplicabls to any
one property, and are in many aspects meaningless", the
Comzittee went on to state that: Mover the period 1930-33
the average production cost of tin ore concentrates of 20 of
the representative Malayan Companies was approximately $340
per long ton of metallic content. Costs range from $183 to
$534 per long ton of metallic content.® The average figure
given for Nigeria was 3370 and for Bolivia $400. (See Note 37).
Mu.ch more dangerous is the general tendency to treat
the cost range in the past as being immtable, without further
inquiries into the elements of the cost differentials., Bolivian
producers, for instance, are assumed to contimie being high
cost producers and always to be so. Such generalisations are
contradicted by facts. Even under the general framework of
fiscal conditions as existed in the 1920's and 1930's, several
of the Bolivian producers were able to produce at full costs
lower than £150, but the important point is that the chief

factors which inflated Bolivian costs were, as we have seen,

Note 37. oOpecit.pp.l8 = 20, The context was the demonstration
that the average full cost of production for the world was
about $400 per long ton, while price was $649 on average;

and that this gave the profit margin of (249,
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(1) the heavy and complicated taxation affecting both imports
of machinery and exports of tin, (2) costly inland transport,
and (3) the absence of smelting plants built specifically for
low—grade ores., With a thorough reform of Bolivian taxation,
from export and other indirect taxes to personal income tax,
the costs would ve lowered by about 10%3 and with the dise
appearance of other external diseconordies, e.ge. by an improved
transport system, the differentials would be mmuch reduced in
most cases, and disappear in a few, For one thing, the tin
content of Bolivian deposits, notably in the Patino properties,
has been foundto be higher than in lode mines elsewhere, and
a fortiori higher than in alluvial mines,.

(c) The spread of Prime Costs and Full Costs.

27. In the short period, it is the prime cost (less the
closing-down expenditure) , not the full cost, which is relevent
in the determination of the rate of supply of tin.

In his assessment of the long-run full cost range
of the industry, the economist need not follow the business
man's cost accounting method: he can, and should, use the
latter!s figures and recalculate them in order to make the
cost figures conform to his theoretical concept. To take a
concrete example, it is legitimte to work ocut a “streight
1ine® method of depreciation and amortisation allowance for all
the companies, irrespective of the fact that some of them
exployed the "fixed percentage®, "anmity® or "revaluation®

methods. This is what we have done in this study, but the
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prime cost is a different case., The rate of supply of tin is
govermment by considerations relative to the price and what the
business man thinks is his prime cost, or "working cost®

(+ subsidiary expenses: smelting charges, duties, etc.). If
this diverages from the theoretical concept, the latter mst
be left out. (See Note 38)., This method is followed in our
estimate of the prime cost range, We confine ourselves
therefore to accepting the "working" or "operating® cost
figures in the various company reports; converting them vhen
necessary for comparison purposes to £ per unit of fine metal;
and adding subsidiazy costs which cannot be escaped. The
result is, in all other respccts, subject to the same degres
of arbltrariness of estimates as in the assessment of ths
ﬁl].l-cost Tange.

The differsnce between prime costs and full costs
is a variable quantity; it varles (a) positively with the
degree of capitalisation and mechanisation of mining methods,
and (b) inversely with the output. For the Patino mines, for
instance, this difference ranged between £15 per ton with large
output, and £50 per ton of tin when ocutput restriction became
more drastic, At the other end of the scale, the difference
was always megligivle for small labour-intensive mines,

Between the two extremes gy the majority of the mines,

Note 38. See footnote 8 in paragraph 4 above,
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The frequency distribution of output according to
prime costs shows a similar pattern to thaet in Figure VI.5.
For an average year of the period under study: the spread was

as follows:

Primec Cost per Proportion of
ton of tin. World Output,

£ 40 - £120 _25%

£120 - £160 | 602

£160 - £200 15%

over £200 very few.

The frequency curve moved to the right during the
boom, and to the left during the depression, The difference
either way was between £10 and £20 per ton, The reasons are
the flexibility of weges and the concessions and graduation
of taxation and other charges, as well as the change in the
property values treated. The skewness of the curve was also

changed somewhat as the curve mcved: but it was negligible,

28, The corparison between the full-cost and prime cost
spreads adds another difficulty in the adjustment of the
supply schedule to consumption through price. Taks the case
of a mine A whose full cost in normal times is £200 per ton
of tin, and whose prime cost is £180; and another mine B
will full cost £150, With the price of tin at £200 per ton
or above, both mines will be producing, As the price falls
to £190, both will still be in operation, since mine A can

still cover its prime cost. 4 will stop producing as price
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falls below £180, assuming that expectation does not interfere
with the decision. Thus, with a fall in demand, the price of
tin can be in equilibrium somewnere between £150 and £180 per
ton, without causing losses to B. (See Note 39).

How, if the prime cost of A is as low as £150, and
the full cost of B is £160, the situation becomes more diffi-
cult. The equilibrium price cammot be maintained over £150,
since both categories of mines will still be producing, and
from the short-run view point, it would pgy A to produce as near
full capacity as possible in order to spread their overhead
expenses, and thus minimise net losses., The same degree of
demand decline will in this case cause a more protracted
depression, and price will have to fall lower than £150
before A goes out of production., In the meantime, medium-cost,
and sometimes low-cost, producers will suffer a larger or
smaller net short-run loss. (See Note 40).

In the tin mining industry in the period under study,
the prime cost of many high full=cost mines was lower than

the full cost of a good mumber of lower full-cost mines,

Note 39, Compared to mine B, A4 is in a state of "economic
obsolescense® and the situation is described by J.W.F. Rowe
as the ®"second order of magnitude of difficulties",

(W.Y, Elliott (ed.): International Control of Non-Berrous
Metals (1937) p.62 -65)

Note 40. In this case, A is only "technically obsolete®
compared with B, and the difficulties are of the "first
order of magnitude®, ibid,
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The former were the highly capitalised mines with large areas,
but whose working costs were low because of the machinery used.
Moreover, big organisations with heavy investments have large
liquid assets behind them, which enable them to hold on and
sustain temporary losses for a considerable time. This
explains why the equilibrating process of price movements

was protracted and injurious to many other producers whose
cost conditionc were compatible with long-term equilibrium,

It explains, too, why some low-cost producers were willing to
join hands with their high cost rivals in the world-wide

output mstﬁ:ction schemes,

Appendix to Seetion (B)
Scimt!s Equations of Supply.

The analysis and historical description of the

working of tin mines in F.M.S., set out in Section (B) of

this chapter, serves to show how difficult and full of pitfalls
it is to tzy to predict the behaviour of a group of producers
reacting against a change in data, say, a fall in the price

of their produce. A large mumber of considerations, sociologi-
cal, psychological, political, techmical, apart from economic,
have to be taken into account, Without thorough knowledge

of the relevant facts, which can only be acquired by long
empirical observations aided by theoretical reasoning, one is

apt to meke wrong presumptions and arrive at wrong conclusions,
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The fact that even objective experts in the tin industry gave
erronsous pronouncements in the past should be sufficlent to
caution, for instance, econometricians trying to put forward
equations which purport to describe the behaviour of human
beings.

Dr, M.J. Scut, in his work *Tin restrictie on Tinprijs®
already referred to in Chapter III, made an attempt to calculate
"the price elasticity of production® by means of regression
equations from data in 1329 and 1930, for lmlaya, the Lether-
lands Indies and Bolivia. (See Note 41). The regression
equations ob‘éained are as follous:

E% = 3701 + 27,000 ceeeenneiccnsenencassa(dal)

X1, = 24P + 54,800 cevevnncnnnn. N ¢ %)

Xtg =146e3P + 20,000 eeeecnncennncceacaseca(4e3)
where P represents the price of tin in £, X%, is the calculated
output from dredges in long tons, X', = calculated ocutput from
marnual labour methods, X'y = calculated output from deep (1ode)

Since these three countries produced together about
78% of the world's output of the time, the equation for the
world supply (X',) is derived therefroms

Xt =% (xtb + Xtn + de)

X'“, = 2'70.2.P + m,500 coo.--oo0oooocv-ooo.(4.5)

Nota 4le oOp.cit., Ch.IV, pp. 66=72).
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The equations of supply from lode (x'p) and from
alluvial deposits (X',) are also calculateds:

X', = 132.,6P + 28,500 cececccrccccssecsocs(bed)

Xty = 892.8P = 12,200 seveeecencoccsccose(4ed)
which would give an alternative equation for total world supply:

X, = X' + X'p = 10R25.4P + 16,300 ,e.eee(4.10)

As a piece of retrospective étatistical analysis,
this is quite unassailable, The relative supply elasticity
coefficients: 27.4, 37.1 and 146.3 for "mamual®, dredging
and lode mining methods respectively fall in line with the
com on sense and rhistoﬁcal approach, reflecting the reverse
of the degrees of tenscity with which the various categories
of mining could resist falling prices during the depression.
The author, moreover, appears to limit the applicability of
his findings to a moderate scops by qualifying them with the
important clause: "Supposing that the ratio between the
percentage decline in production and the percentage fall in
price from 1929 to 1930 is representative of the elasticity
of total production in respect to price....” (See Note 42),
then the regression equations would be applicable. Ilowever,
in the concluding Chapter VII, Schut uses these equations,

together vwith some others, calculated for stocks and price,

Note 42. ibid. p.ll4, al30 pp.66 and 94 n.l. in the text.
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to repudiate the argument of J.K. Bastham (in the cited article
in the Review of Economic Studies), and works out "from these
hypothetical production figures, the stocks that would have
existed under free competition and the prices that would have
resulted" for the period 1930-1934. From there, another plunge
was made to arrive at the position that "the price would have
been on a level that would not have permitted the majority

of producers to cover their cost. The conclusion which can be
drawn therefrom is, that the restrictive measures taken must

be regarded as having been necessary." (See Note 43).

But thfe applicability of the production functions
obtained by Dr., Schut is obviously limited, The data in the
calculation are too few, and the perlod covered by the study
was too short to make the result anything like representative,
Historical, psychological, institutiomal, political as well
as economic factors were neglected., This is the real weaknsss
of the correlation method as applied to economies. The
- results are no more than the production functions of three
chief producing countries, generalised for the whole world,
01d decgying tinfields such as Cornwall, Australia, China,
and new growing areas such as Siam, Nigeria, Belgian Congo,
and Burma are not taken into account. A more serious short-
coming is that the period of two years, on which calculations

were made, and generalised in the final conclusion, is

Note 43. ibid. p.115: pp.95~105 in the text,
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conspicucusly inadequate. Moreover, these two years 1929 and
1930 witnessed the most extensive and loudest propaganda in
the history of the {in industry for the formation of a
producers! co-operation., As stated earlisr, the propaganda
had the effect of bolstering producers' hopes and kindling
the upward price expectations among them such as to keep

then in operation. The equations, in addition, do not take
account of the fact that the aftarmath of the 1926/27 tin boom
was still incomplete, at least so far as dredge construction
was concerned. MNor were the change in technique, and the
cost factors, allowed for. Another evemt overlooked by the
analysis was the ®voluntary restriction scheme®™ which was in
force, albeit ineffectively, in most major producing countries
-for many months in 1930. A large mumber of other relevant
factors, such as the fiscal policy, and the exchange policy
of producing countries must obviocusly be by-passed in this
atatistical method, To be sure, some of these points rmight
have been used to support Schut's final conclusion; but most
of them would tend to pull the other wgy, One thing is
certain: the regression equations are not representative,

and cannot be used to prove anything,.
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CHAPTER VII
PRICE-SUPPORTING MEASURES BEFORE 193]

1, From 1914 to the presemt day, there have been three
periods in which special measures were taken to maimtain the
price of tins

(a) Certain measures taken during and after the first
World War which culminated in the Bandoeng Pool 1921-19243

(b) The wvoluntary restriction schemes prompted by the
British Producers! Association in 19303

(¢) The intenr-governmental restriction agreements 1931~1940
in vhich Government and producers co-operateds

The first two periods are considered in this chapter.

(1) THE EXPERIMENTS BETWEEN 1914 AND 1924.
I The 1914 Price-Support
2. At the outbreak of the War in 1914, marketing amd

shipping difficulties, coupled with the gensml belief that tin
was not a war material caused a sudden stoppage in the demand
for tin. The price of tin in Malaya fell from (S.S.) $95 per
picul in February to £57 in October, with the average for the
year about 25% below 1913, The mumber ol workers in the mines
(excluding dulang washers) fell from 225,400 in 1913 to just
under 171,700 in 1914. The Government decided to assist the
mining commnity in the form of purchase of tin, The monsy
was advanced by the Straits Settlemenmts Government. The crisis
was short; the minors! confidence was soon restored; the

price of tin rose steadily and the Government derived a
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"considerable profit from the sale of tin purchased and the
proceeds were used for the payment of the cost of repatriation

of the Chinese who were thrown ocut of work®, (See Note 1),

I The 1919 Price Support.
3e Things went smoothly all through the war,

At Singapore, tin price climbed up to $150 in 1918, with

costs rising paripassu. In the last year of the war, partly
owing to the sm]ier smelter output of the United Kingdom, and
partly because of wartime control, dealings in the London Tin
Market came practically to an end, Business was diverted to
Singepore, However, all competitive dealing in the Eest was
soan suspended. In Anmust, when the price of tin was around
the peak of $182 per picul (£380 per ton in London), the

U.K, Governrent issued instructions to the Colony taat all
dealings were to be conducted by a single house. Price vas
then forced dowrward, From November, when war suddenly carme

to an end, the fall in price became more rapid, largely owing
to the import ban imposed by the U.S.A, on Eastern tin., The
U.S. Tin Control then held about 10,000 tons of tin and decided
to sell at the purchase price of 72 cents per 1b, before any
more tin could be permitted to enter the country. The British
Govermment also stopped bLiying towards the end of the year,
There vas no local market for tin in Malaya, and the London and

Note 1. F.M.S,: The Chief Secretary's Report for the year
1914+ (Cd.8155) pp.30/31.
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American tin markets had practically ceased to transact business
Tight up to the end of the first quarter in 1919, In Jamary
the F.l1LS. Gove-rmment stepped in, and appointed the Straits
Trading Co. and the Eastern Smelting Co. as their agents to

buy tin at 118 a picul, at which level price was maintained
for a month until after the Chinese New Year, when the
purchasing price was lowered to $100, The F...S. Government
buying was carried on until the end of April, The total
holding amounted to about 6,000 tons of metal, It was reported
taat on this occasion the Netherlands East Indies authorities
were consulted and agreed to an informal co-operation, and that
a considerable stock was accumilated in Banka.

About the end of May, the local market in Singapore
reopened and price advanced considerably. The F.M.S. Government
began selling their holding of tin at the price of $119, and
their stock was duly liquidated a few months later, The
operation brought in a profit of about $1 million,

III The 1920/21 Price Support

b It soon beeams clear that the price advances in
1919/20 were extremely precarious. Mich of the buying in the
second half of 1919 was speculative, Industrial demand
remained low, especially in the United States, Aifter February
1920 a reaction set in,

At the begimning of December 1920, the Singapore
price stood at $90 per picul, which was less than half of that

in Februaxy. On the 6th, partly encouraged by previous
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profitable successes, and partly "in order to save a mumber of
pmines from closing down and to prevent the consequent dis-
location of labour", the F.M.S. Govermment stepped in to
support the tin market for the third time., The purchase price
was fixed at $110 per picul at first, and tien raised to $115
a fortnigiht later, After the Chincse New Year, in the middle
of February 1921, it was reduced to $100, and at the end of the
month, Govcrmzéﬁt purchasing was discontimued, It was subsequent-
1y disclosed that the total Government holdings amounted to
about 10,000 tons, In addition, it was disclosed by Government
commniques that the Dutch authorities in Banka had pledged
eo—operation in the action by not forcing supvlies upon the
weak mrket, The Straits Trading Co. also participated in the
accummlation of stocks of refined tin to the extent of about
2,500 tons,

By the middle of February, 1921, it became evident
that the current crisis, unlike the two previous ones, was
going to last for some time. EBurope's demand for tin remained
very small owing to the devastation of her industrial capacity,
and the British industry was crippled by the post war slump.
The U.S.A., emarged as the most important outlet for tin, but
Amgrican imports were even smaller than during the 1919 crisis,
The accumlation of stocks in the East was a double-edged
weapon: on the ons hand 1t momentarily relieved the market of

soms of its supplies, and, on the other, the increase in total
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stocks was a constant threat to any hope of price revival,
should the several stock-holding bodies suddenly reverse their
policy. An attempt was therefore made to bind the various
parties by a more formal agreement which would regulate their
action in this respect, The result was the Bandoengz Agreement

of 1921,
IV, The Bandoens Acreement 1921=24
5 The Anglo=Dutch Agreement of 28th February 1921 was

the outcome of a conference held at Bandoeng in Java. The
initiative came from the then managing director of the Straits
Trading Co., with support from the F.M.S. Government. The
representatives of the Strailts Trading Co., and of the Eastern
Smelting Co., acted for the F.M,S, and Johore Governments;
on the Dutch side, there were the Netherlands East Indies
Government and the Billiton and Singkep Companies. The
Stralts Trading Co. was, while the Eastern Smelting Co, was
not, a party to the agreement.
The main provisions were as followss
(a) The combined accumulated stocks of refined tin should
be held off the market for a minimum period of three
months (to the end of May 1921),
(b) If the price of three—month standard tin in London
reached the figure of £24{0 per ton during the minfimum
(see Note 2) period, or a private offer were received by any of
the contracting partlies at the equivalent of that

figure, the further continuance of the agreement was
Yo be reconsidered,

Note 2 The average price for three-month tin in London for
February 1921 was about £170 per ton.
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(¢) If the market price remained below £240 during the
minimom period, provision was made for the further
extension of the period.

The accumulated stocks at the time of the Bandoeng
Agrecment totalled just under 19,500 tons,
6e The Bandoeng Agreement vas in effect a negative
measures it was merely an agreement preventing, for the time
being, the parties from selling the stocks of tin that had been
acquired, It did not provide for further acquisition of
stocks in order to support price at least in the short run.
(See Note 3.) With the vorsened state of consumption in
America and Eurt;pe, price declined .sti1l further to $72 per
picul in Singapore. London price for three-month tin fluctuated
during the rest of the year between £157 and £179, At the end
of May, the agreement was duly renewed, and it was renewed
again several times before the final liquidation in 1924,
Meanvhile, some additional stocks were held specu-
latively by traders. In particular, the Straits Treding Co.,
a party to the Bandoeng Agreement, had acquired a stock outside

Note 3. This point needs to be emphasised. Some writers,
overlooking it, seem to ascribe too much importance to the
Bandoeng t: K.E. Knorr, for instance, (op.cit.p.74,
also 77-79). If the Bandoeng Agreement were, as Knorr says,
a valorisation scheme, it was a very timld and negative one,
and the success or failure of it could not be taken as a
precedent, "likely to influence future developments in this
direction®. P. Lamartine Yates, likewise, is misleading when
he states that the "Pool activity undoubtedly hastened the
recovery in tin prices in and after 1922" (Commodity Control,
p.145). It did nothing of the sort: on the comtrary, price
still declined in the early months of 1922, in spite of the
progressive recovery in consumption, and the annual average
price in S.S. $ was still lower in 1922 than in 1921,
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the Pool, amounting to some 1,350 tons. The financial position
became difficult for the company, and after the resignation of
the managing director towasrds the end of 1921, the stock out-
side the pool was sold at a loss. The two Dutch companies
which participated in the agreement were allowed to liquidate
their stocks of about 3,000 tons in April 1922, The two
contracting Governments were financia].'ly strong enough to
continue carrying the stock, the N.E,I, Government having
raised a loan in the Federated Malay States for the purpose.

From the last quarter of 1921, Americen and Buropcan
imports of tin .I;)egan to revive. After March, 1922, price begsn
to rise, advancing more rapidly. The quotation in London rose
to a peak of £188 in November,

The decision for the liguidation of the main stock
of the Bandoeng tin was not arrived at until April 1923, At
that time, the total tonnage in the Pool was returned at
17,600 tons (including about 270 tens in ores). Under the
liquidation scheme, each party to the agreement could release
monthly 5% of its total holdings in the Pool. The eontracting
parties availed themselves of their rights to dispose of their
stocks et various intervals. At the beginning of 1924, the
tonnage in the Pool was declared at 7,680 tons, which was

entirely sold during the yecar.

7. The immediate financial result of the Bandoeng Pool,

unlike the previous F.M,S. Government operations in the tin
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market, was unprofitable, Data are not available for Banks;

but much of the stocks of the Straits Trading Co. and of the
Billiton and Singkep compsnies were disposed of during the

ebb of the market, The Chief Secretary of the F.M.S. Government
reported that "the cost to the Government of its assistance

to the tin industry", was about $2,600,000 (Sce Note 4) or

about £300,000,

v. The Legsons of the Bandoens Pool Arreement.
8. The recovery of tin price since 1922 could not have

taken place without the expansion of consumption, especially
in the United Stétes. This follows from the negative
character of the Bandoeng Agreement, and from the smallness
of the size of the stocks held, The history of the Pool
raises the question whether it is wise to allow individual
companies, however strong financially, to take part in a
valorisation scheme. The transactions involve large sums of
money being locked up for a period of several years. This
creates a heavy strain on the capital of the companies.

The Straits Trading Co. and the Billiton Co. were the cases
in point. Even if it were financially possible given certain
sets of price expectation, actions guided purely by profit
motives might upset the market and exaggerate priée fluctuations

Eg&g_%. F,M.S.% Annusl Report of the Chief Secretary far
192/ (Colonial Reports No., 1256) p.l5.
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In a rising market, the companies may decide to delay the
liquidation of stocks in anticipation of an even higher price,
and this would drive price up further than it would otherwise
have gone, and conversely., If, for instance, the Bandoeng
authorities in 1923/2/ had agreed to hold their stocks for
another year or so, they would have made good profits instead
of losses, because then they would have enjoyed the full

recovery of demand.

Oe The advocates of the Bandoeng Pool, particularly the
tin producers in- Malgya,’ claimed for the agreement two meritss
(a) that the Governmen'f; buying of tin in 1920/21 was beneficial
because it alleviated the unnecessary suffering of producers;
and (b) that the release of tin from the pool was done
graaually, without undue disturbances to the rising market,
These claims could easily be exaggerated, especially
since the actual purchases by the F.M,3, Government took
place between December 1920 and February 1921, after which
period the official stocks were merely meintained without
additional tin being acquired. The subsidiary tin accumulations
by private 1ndividuals and companies did not appear to be
large by comparison, and in any case much of the private
holdings was soon liquidated after it became apparent that the
depression would last for some time, All through the year

1921, and right up to the end of February 1922, price was on a
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downward course, and the most the Pool did for the producers
was to abstain from pressing it further by a premature
liguidation of the stocks. It is true that the Pool liquidat-
ion when it took place was wisely carried out in a gradual
manner; but the smallnass of the stocks - amounting to only
about half of the difference betueen U.S. imports in 1921 and
1923 - was evidently not sufficient to prevent a spectacular
rise in price, In other words, the Pool was merely a temporary
relief messure, for the benefit of the producer, without
attempting to regulate the market in therinterests of the

consumer,

10, Critics of the Bandoeng Scheme, on the other hand,
tend to overstate their case. J.K. Bastham, for instance,
asaerts that the "Bandoeng Pool was responsible for the tin
famine" (See Note 5) in 1925-1927, arguing that earlier om,
Yprice did not f£all sufficiently to cause any drastic
reduction of output, and the surplus was absorhed slowly.
Consequently new investment was not attractive although
consumotion was steadily increessing.” (See Note 6). It is not
clear how, if output eapacity hed previously been reduced, the
subsequent tin famine could have been avoided in the absence
of a sufficiently large stock. Eeastham's srgument would be
valid only on two assumptions, both of which must obbaint

(2) the new investment in response to the early rise

N‘Z!‘ﬁ i. lOCQCito’ p.28. mﬁ. ibid. polgo
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in price (due to the rise in consumption) will bring
forth far greater output than that lost by the
elimination of high-cost producers during the slump,
This was unlikely, since, in Eastham's own wordst® the concess-
ions obtained by the companies flosted towards the end of the
period (1925-1929) were in general poorer than those of older
companies". (See Note 7).
(b) The time-lag between investment and production is
sufficiently short.
This, as we ha\{e shown in previous chapters, does not obtain
in tin mining, particularly in the dredging sector of the
industry. There is no guarantee that had output been drasti-
cally reduced in 1920/21, the tin shortage which actually took
place in 1926/27 would not have been felt three years earlier,
in 1923/2/, when consumption, and especially U.S. imports
suddenly increased. (See Note &.).

1. It is a widespread belief among students of the

tin industry that the gradual release of the metal from the
Bandoeng Pool blinded the market to the fact that comsumption
was running ahead of the existing capacity to produce, and thus
vas responsible for the excessively high price in 1926~1927.

It is argued that if these stocks had not been added to the

Note 7. ibid. p. 20.
Note 8. cpe. The Economist, 19th January 1924, p.95.
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current production, the price of tin would have risen much
more rapidly, and this would have given a clear signal that
additional productive capacity was required. (See Note 9),
The validity of these contentions depends on the
following assumptionss (a) that during 1923-24, price was
kept sufficiently low, in contrast to the period 1926=27, by
the liquidation of the Bandoeng stock; (b) that tin producers,
or would=be producers, in 1923-2/ did not realise that the
stock was being liquidated nor the extent to which liguidation
was being made; (c) that if there had been no pool, price in
1923 and 1924 wouid have risen sufficiently to attract new
enterprise and expand old mines, The last point implies, in
turn, that the tin miners' investment decision depended solely
on the current price of tin, None of these three assumptions

is entirely true,

12, (a) The first point is a factual one. The average tin
price was £202 in 1923, £249 in 1924% it became £261, £291
and £289 respectively in the next three "free" years. However,
when one looks more closely into the figures, instead of
finding that price short up after the exhaustion of the pool,
one sees (See Note 10) that the peak level of £298, reached

Note 9. See J.W.F, Rowet Markets and Men (Cambridge University
PreSS, 1936) pp0158-9. P, Lamartine Yates, OpoCito, pollb5o

K.E. Knorr, op.cit., p.79 also p.87. G.W. Stocking and

MW, Watkinst Cartels or Competition (20th Century Fund, N.Y.,

1948) p.163.
Note, 10, See Figure L1,
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in March 192/ (during the stock liguidation) was not attained
again until March 1926, and that the monthly average of £278
in March 1924 vas not equalled until November 1925. It can
be conceded that the existence and liquidation, however
gradual, of the Bandoeng stock had the effect of preventing
price from rising. When we compare the periods during and
after the stock liquidation, howev-r, we see that much bigger
forces ucre at work than the sdditional supply of 880 tons

per month freed from the pool. Table VII,1 clearly shows that
both world consumption and deliveries of tin for the average
of 192527 periéd were about 15% hisher than the 1923-24
averages. On the other hand, the biggest increase in world
tin production during the period occurred in 1924 when output
vas about 12% higher than that of 1923, In edditicm, a serious
slump occurred in 1924 in the U.S.A., not only in tin, but in
the consumption of most metals, That cannot be atiributed to
the release of the Bandoeng tin stocks. Throughout the

years 1923/2/, tin price fluctuated with the deliveries of
tin in the U.S.A.; end the sales from the Pool, at lecst as
far as the F.M,S, Government holdings were ccncerned, were mde
during the period of high price. In other words, the sales
from the Pool followed the lead of the dellveries, and not

the other way round,.
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Iable VII, 1.
Production, Consumption, Stocks and Price
of Tin 1921-1927
oW @ e
! + London World World ‘Total Visi-

i | Price . Production Consumption ‘ble Stocks
| . £ per ton . (in thousands of lecng tons)
; o

;

T ! , ;
i
!

| 3 one oufien s | 1. .0 | 1
H | ! ° e '
a) folding(yom TS 5.4 12000 454
1923 202 125.5 13,0  36.2
(®) Release£1924 29 | L6 o 133.0 | 321
1925 261 | U6 | 15L0 .| 22.3
{Free"Years(1926 291 | 143.4 ' U8.0 [ 18.6 :
1927 289 i 158.9 | 1540 | 2L.0
‘ !

i

2) Metallgesellschaft (converted from metric tons)

Sourcess glg Iy R.D,C,
3) L.C.E.S. (end of year figures)

The most important reason for the slump iA tin price towards
the end of 1924 is not difficult to single out, and the contri-
bution of the stock liquidation, if any, could not have been

as large as it is alleged to be,

13, (b) The second point is also a point of fact, and the
fact contradicts the contention that the Pool release blinded
the miners to the growing consumption. For one thing, the
terms of stock release were made fully public, and communiques
wvere issued from time to time regarding the balance of stocks
remaining in the Pool., In addition, the F.M.S. Government

announced the details regarding the sales of tin thus released.
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The prevailing contemporary opinion was that once the pool was
exhausted the price of tin would rise substantially, provided
demand conditions were not worsened, (See Note 11). The
miners themselves were well aware of the situation. The
liquidation of the Pool did not prevent tin shares from rising,
sharply at times, during the period. (See Hote 12)., In all
the reports of tin mining companies at their annval meetings
during the period, without exception, the Chairman's speeches
took full accomt of the situation, and in several cases,
direct reference uas made to the prospect of further price
rise after the Pool had been liguidated. The following
statement was representativet "Personally, I am optimistic
enough to think tin will hold its price of £200 or go vetter,
especially when the artificial position caused by the

"Bastern Pool™ is got rid of¥. (See Note 13). The evidence

can be multiplied,

1. (c) The third point — that in the absence of the pool

sales, the price of tin would have risen to a much higher level

Note 1l. The Mining Journal and the Economist can be cited as
examples. See thie Hining Journal's lesding articles on 8th
September, 1923, 26th January, 1924 and 15th March, 1925;

The Econordsts 11th August 1923, p.21//5, 10th November 1923,
pe831/2, 24th Hovember, 1923, p.918, 19th January 1924, p.95,
Lith June 1924, p.1195, Gtk September 1524, pe.330.

Note 12. See e.g., The Economist 8th Sept. 1923, p.363,
10th November 1923, p.83l.

Ngte 13. Tekka Ltd., Chairman's speech on 12th October, 1923,
reported in the Mining Journal of 20tk Octeber 1923, p.800.
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in 192/ and 1925 resulting in a prompt larger output of tin,-
has been partly disproved,in (a). This increase in world tin
output in 1923 and 1924 was checked by the "most violent slump
witnessed on the London Metal Exchange for many years®,

(See Note 14) in the second quarter of 1924, when the price
of tin fell from £298 in Harch to £200 in Hay, with backwardat-
ion persigsing throughout the first half of the year. The
general situation with regard to tin was recognised as
orecarious. For the whole year of 1924, despite the sharp
revival in the second half, both deliveries and consumption
remained below the 1923 level, This recession was sufficient
to revive the tin miners' memory of the past crises of 1514,
1919 and 1920/218 hence their guarded optimism during this
periocd.

It might be argued that without the Bandoeng Pool
liquidation, the recession in the spring of 1924 would not have
been as bad as it was, and in general tin price level would have
been higher. Iven if this conjecture is granted, it does not
follow that the current price level is a sufficlent factor
to determine the production plan of the miner, A4s we have seen
in a previous chapter, producers may take adventage of the

mopentary high price in order (1) to work the poorer portion

Note lA4e The Economist of lLith Jume, 1924, p.1195.
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of his property, or (i1) to develop the mine at the expense

of production. When generel confidence 1s not backed by a

long period of high price - as it was not in 1922-2/ - the
former course is likely to be taken., It was in a later stage,
wvhen it became clear beyond doubt t@? higher price lay ahead,
that additional investment and development started. Probably
for thls reason, there was a slight decline in world output in
1926, as compared with 19258 but at the end of 1926 it was
reported that, in the F,M,S., 21 dfédges were under construction
and 40 more proposed to be constructed. (See Note 15), The
producticn plan %ook a long time to nature, and the rate of
output Increase became accelerated only after 1927, By 1928,
the rate of increase in consumption had alrcady slowed down,

In the period 1922 to 1924, the same atmosphere of unqualified
optimism did not obtain, It seems more reasonable, therefore,
to argue that even without the monthly release of £80 tons from
the Pool, and even if price had consequently shot .up to, say,
£300 a ton in 1923, the invesiment boom would not have taken
place on such a large scale., The turning point of the metal
slump in the middle of 1924 was indeed the clear signal of an
impencing boom. DBackwardation turned into a contango, and tin
price pursued a steady rising course. The Bandoeng Pool had
in fact very little significence in the face of ehanges of such

2 pagnitude in the intéinsic conditions of business.

Note 15, F.M.S.$ Annual Report of the Chief Secretary for 1926
De 2l.
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(B) PRIVATE STOCK-HOIDINGS

15, From 1925 to 1929, tin consumpition rose further from
151,000 tons to a record of 183,600 tons. World output increas—
ed at a greater rate from 146,100 tons to 192,600 tons, cver-
taizing consumption in 1927, Average visible stccks (eelculated
from stocks at the ends of the months) amounted to 18,600 tons
in 1925, reached the lowest figure of 14,900 tons in 1926 and
progressively increased to 25,000 tons in 1929, At the end of
this year, they stood at 32,000 tons, while "invisible" s tocks
were generally believed to exist to a substantlial extent. The
price of tin féok an upvard course from £201 per ton in Mgy 192/
to peaks around £320 at the end of 1926 and the beginning of
1927¢ afterwards it fell to £206 in July 1928 and gfter a short
recovery fell further to £173 towards the end of 1929, Backward-
ation at times exceeding £10, appeared, with short intervals,
from the end of 1925 to the end of 1928,

Heavy investments in tin mining during the period
had the two-fold effect of increasing output and reducing costs.
The fall of price in 1928 and 1929 was therefore not unexpected
by the market, Good profits were made and high=level dividends
paid in 1928 in most cases, and even in 1929 a good number of
companies were able to pay high dividends, in splte of the
level of price under £180 per ton. The period 1925 to 1929

was a prosperous one for the tin mining industry as a whole,

16, Not only were the years 1925 to 1929 the period of
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heaviest investment in the history of tin mining, they were,

as related in Chapter V, the period of amalgamation culminating
in the establishment of Cansolidated Tin Smelters Ltd., in 1929,
In particular, the Anglo-Oriental group expanded its holdings
in Malaya, Nigeria, Burma, Siam and Japan, and its control
covered pover supplies and smelting as well as mining companies.
Most of the investiments were made in the period 1924-1927,

With the price of tin falling towards £250, as early as

October 1927, a proposal was outlined in the "Financial Times"
for "stabilising the price at £300%, From time to time there
were rumours of>£he forpation of a tin syndicate and the price
of £300 was often mentioned as an objective. In June, 1928,
appeared the first issue of "Tin", the organ of the A.G,H.C,
Propaganda was made with greater vigour regarding the desira=-
bility of preserving world tin resources, whose exhaustion

vwas declared to be imminent., Tin producers were urged to
co-operate for mutual protection against the bearish speculation
and against the manipulation by consumers in America. (See Hote
16), Tin price improved somewhat in the last two months of
1928, especielly touards the end of November, when it reached
£2,0, This improvement was not unconnected with the eirculation
of reports as to a widely-supported agreement among producers

in Malaya to restrict production. The immediate causes of the

e ©€ege "Tin" June 1928 quoting the speech of the Chairman
of the F,{.S. Chamber of Mines at the annual genersl meeting in
Hay.
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price rise were the increased deliveries in America consequent
upon the inauguration of the National Metal Exchange, Inc, in
New York, and the bullish activities believed to be launched
by the A.0,M.C. group in November. On December 3rd, the dy of
the opening of the National Metal Exchange, price reached a
maximom of £242; after that it resumed its declining course
end in April 1929/ it went below £200 for the first time since

1923,

17, Little is known about the bullish activities in this
period, since, u:_x}ike the previous price supporting actions
carried out by gb;rernments, very little was disclosed., Heavy
speculative buying of forward metal was reported as far back as
in 1927, One report stated that, towards the end of 1928,

a block of 4,000 to 8,000 tons of tin was acquired and withheld
by a financial group in London, ®“which has been purchasing tin
consistently for some months past with the object of keeping it
off the market and so stabilising the price...The group is in
a position to command a considerable amount of capital.®

(See Note 17). Another report said that between 5,000 and 8,000
tons were accumnlated. (See Note 18). That these speculative
activities took place, there was no doubt, and all contemporary
reports concurred that the "Group" - i.e. the A.O.M.C.- was

Note 173 F.M.S. Report on the Administration of the Mines
Department for 1928, ppe34=5.

Hote 18 Mineral Industry, 1928, p. 557.
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responsible for them. The "Metal Bulletin® of the 6th July,
1929, under the heading of "Tampering with Tin Figures" stated
that Muring last year several parcels of tin were withdrawun
from official warehouses in U.K, which make returns of their
holdings and transferred to warehouses which do not issue
returns, The tin thus withdrewn....was at the time of such
transference treated in the monthly statistics issued by the
trade authorities as delivered, in such a manner that the
figures for UK, apparent consumption were exaggerated." The
speculation probably resulted in a loss, since the metal must
have been bo&éht at an ave-rage price of £230 per ton, a level
‘which was not reached during the next five yearse

That the 4,0,M.C, did engage in speculative tin
holdings was well known, and confirmed by the establishment
in June 1929 of the British American Tin Corporation whose
declared business uﬁs to deal in metallic tin as well as in
tin shares, and afterwards, from 1932 to the end of 1933,
of the Tin Holding Co., whose specific purpose was described
by its name., It is highly probable, judging from the balance
sheet of these companies and from the course of tin price, that
speculative holding of tin metal must have been the least
successful side of the business of the "Group" in this early
period, The British American Tin Corporation in fact incurred
a small loss in 1929, despite the fact that most tin mining
companies assoclated with it were then able to pay dividends,
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With the optimistic outlook in the first stage, (See Note 19),
the group then started to accumulate tin, expecting price to
recover, This, however, proved to be wrong and they probably
incurred a heavy loss on their speculative hoardings of tin,
This is an instance showing that speculation can have the
effect of increasing fluctuations of price and cannot be
relied upon to achlieve stability. The activitles of the
4,0,M,C, group in rspeculative holding of tin continued into the
middle of the thirties,.

(c) VOLUNTARY OUTPUT RESTRICTION 1930
18, In 1928 end 1929, it became clear not only that

output had increased faster than absorption, but consumption
itself had slowed down in its rate cf increase, The year 1928
saw the British-American agreement in the marketing of tin=
plate exports and the restriction in tinplate production in
South Wales. The A.0,M.C. group intensified their efforts
touardsMrationalisation® of the tin industry, end the first
step in bringing British tin producers together on a formal
basis was achieved when the Tin Producers! Association (TPA)

" was publicly proposed at o meeting in July, 1929, and

Note 19, Witness an article in "Tin® of September 1928
entitled "The Over-production Bogey": "Output is still barely
keeping pace with consumption....nor is there any sign of
demand slackeninge...It is therefore impossible to find in the
present low level of tin price any reason for anxiety" It is
of course difficult to distinguish pure propaganda from
genuine optimisme
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incorporated in September. By the formation of the Consoli-
dated Tin Smelters Ltd., towards the end of the year, the

Patino and Dutch interests became closely linked to the

4,0,U4,C,
I, The Formation of the Tin Producers! Association.
19. The formaticn of a2 comprehensive association was a

prerequisite to any international concerted action on the
part of producers, The tin mining industry in Malaya, even
in the European sector only had remained highly competitive,
-Dutch interests had from the start intimated that a combined
front must be .;houn by British producers before it was any use
inviting the co-operation of foreign concerns. (See Note 20).
The overture was mede in the form of a letter to the Times,
published on June 6th, 1925, bearing twelve signatures
associated principally with the 4.0,M.C. The signatories were
claimed to represent "important tin mining interests in Malaya,
Siam, Nigeria and Burma", and collectively to stand for %an
output exceeding 40,000 tons of tin oxide per pear., This was
equivalent to about 15% of world output, or 30% of the total
output of the countries named, in 1929, The argument put
forward in the letter was the familiar one of the danger of
the exhaustion of world tin resources, and the price-in-

elasticity of demand for tin, Attention was called to the

Note 20. See Mining Journal of 8th June 1929, p.458.
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critical condition of the tin mining industry and producers were
urged to co-operate, There followed a meeting in July at a
London iJotel, The motion proposing the formation of the
assoclation was carried and a Bouncil of 21 was appointed,
Efforts were made to include all influential British producers
~in the Council, and the Redruth, Londecn, Ipoh and cther gzroups
as well as the A.0, greup vere represeated therein, The
chalrmensbip of the Council went tc Sir Philip Cunliffe-Lister
(See Note 21), and the vice-chairmanship to Sir William
Berkeley Peat (chartered accountant, director of iron and
steel companies). The latter wes 2lso the Chairmen of the

Executive Committee of nine menbers.

II. The Proposal for Week—end and Monthly Holidays

20, After September 1929, the price of tin suffered a
sharp fall, beginning with the Stock Exchange crash in the
U.S.A. Discussions became more serious on the ways and means
of limiting the flow of tin supplies. After unsuccessful
attempts at securing aétive co-operation from the smelters other
than the C.T.S., it was decided to restrict the production at
the mines. This entailed the co-operation of foreign producing
interests. The majority of British producers were anxious

that the scheme should be as comprehensive as possible,

Note 21, Sir Philip Cunliffe Lister (Viscount Swinton), was
the Vice-Chairmen of Consolideted Tin Smelters, Itd., sub-
sequently Secretary of State for the Colonies,
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Bolivian and Dutch producers were approached, and in December,
it was announced thal they had agreed to participate.

In an announcement issued in December 1929, the TPA
Council issued a recommendation urging all members to restrict
their output.e TFor the Eastern concerns, where continucus
operaticn was the practice, the restrictien was to tale the
form of (a) a stoppage of 32 hours during the weck-~end each
week throuchout the year, plus (v) a complete shut down for
seven days in each month during the first three montlis of
the year 1930, "A similar retio of curtailment is recorimended
in the case of :;’Iigeria and other tin producing countries upon
a basls more exactly suited to the particular conditions
obtaining in those £i2lds." In the case of Nigeria, it was
feared that a formal closing down might result in labour
leaving the mines.

The recommendetions were not accepted by all the tin
mines, not even among all the menbers of the T.P.A., and where
they were accepted, it was not without hesitetion and delsy,
On Sunday, 19th Janumry, it was reported thet only 5% out of
the 105 tin dredges were #dle in the Halay States. fThe
majority of the Chinese miners in ¥alaya rejected the nroposal
es impracticable, F.M,S, Chinese output was actually higher 4n
Jdanuary 1930 then thet for eny month in 1929, and after e
seasanal (Chinese New Year) decline in February, it rose again

in March to sbout the average of 1929, The week-per-month
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stoppage for three-months was later postponed to start from
February to April, Iate in January, Nigerian mines were reported
to have agreed to the curtailment of cutput by 20% for the first
quarter and 15% for the rest of the year - vhich was less than
the rroposed Malayan restriction, In Malaya itself, the week-
end stonnace uas by no means genuine in all cases, Many
companies took the onportunity of the "holidays" to make
repcairs, overbauls;, or chenges in the machinery, "The usual
dredge practice had heen a stoppage for cleaning once every
24 houra, the total inactivity being equivslent to one
or two days' stoppage a week, The Sunday cessation of
activity meant the daily overhauling was cut to a minimum
and a more thorough going overhauling undertaken on Sumday.
The gravel pumps in Chinese mines were also stopped, but
codlies continued to cut earth snd the extra accumulation
was disposed of by added activity of the pumps within the
next few days., Only monitor mines failed to compensate for
this loss of time", (See Note 22). Early in March, the
TPA declared that of the 141 member companies, 37 had not
curtailed outpute.

The week~end closing had been the normal practice
among Bolivian producers. Here, some medium-size organisations

were reported to have favoured the restriction scheme, and the

Note 22. J.W.F. Rowe, quoted by E.Mayt op.cit.pp.318/19,
Hote 724
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Aramayo mines decided to concentrate upon silver production
instead of tin, The biggest producer, Sr., Patino, did not
announce his intention of restricting the output of the mines
under his control until after the middle of February., (See Note
23). He then accepted the invitation to become the President
of the T,P.A. and to nominate two members to the Council, In
the Netherlands East Indles, requests were made to the Govern—
pent by a committée of the People's Council to introduce

"free Sundays" in the tin industry, but on February 1l5th, the
Director of Public Works gave a non-commdittal reply, stating
that although the: curtailment of production was imperative, the
Government did not wish to take the lead because 1t vas not

the H,E.I, Government which was responsible for over—production,
but the foreign producers who had considerably increased
productiom The Board of the Billiton Co., repeating the
ergument, stated towards the end of the month that the compary
vas disposed to fix its production for the next working year

on the basis of the mean production in the last three years.

On March 8th, the N.E,I, Government issued a statement,
declaring its declsion "not to increase the production in Banka
island, where the maximum for 1930 is fixed for 22,000 tons".
These "undertakings", in the view of the British miners,

"eould not be regerded in any light other than negative®,

(See Note 24).

Note 23, This had the immediate effect of reising the price
of tin by over £ per ton.

Note 2/. F.E. Mair at the Gopeng Co. Meeting on 19th March,
1930, see Mining Journal of 22nd March 1930, p.237.
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I The Proposal for a 20% Cut.

21, Growing dissatisfaction was manifosted with regard
to the anomaly in the varleties of restriction rates in
practice, In March, the Chairman of the Gopeng group -
declared that his group of companies had decided to restrict
output to 80% of the 1929 figures, reserving the right to
reconsider the policy "if the present TPA restriction scheme
falls through :Ln vhole or part.” (See Note 25). In the same
month, the TPA Council decided to recommend a revision of the
restriction scheme in favour of uniformity., All the tin mines
of members of the TPA were to reduce their shipments of ore
for the whole pear by 17.4% of their 1929 rate. This was
modified in April by another recommendation that the ore
output for 1930 was to be reduced to 80% of that for 1929,

- Those mines that began production after Jannary lst 1929 lwere
to produce 80% of their estimated 1930 output, being allowed
two clear months of unrestricted operation after bringing
their plants to full production,

Iv, Stephens! two-month holidey plan.
2, Meanwhile the price fell further from £170 in March

to just over £130 in June. Whilst deliveries during the first
half of 1930, compared with those for the same period in 1929,
fell by 15%, the aggregate output of all important countries

Bote 25. Mining Journal of 22nd March, 1930, pe 237,
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declined by less than 3% (See Note 26), and that of Malaya,
Siam and Burma actually increased.

In June the International Committee of the TPA
met in Parts and recommended that the members of the Assoclate
ion should close down for a period of two out of the three
months July to September, while curtailing 20% on the 1929
output for the remaining four months, Bolivian producers
and the Billiton »Go. vere to curtail from June 1lst 1930 by
20% of their 1929 output.

This recommendation, proposed by Mr. C.V. Stephens
of the Malayan Tin Dredging Group, was not received with
enthusiasme In July, it was reported that only 30 companies
in the F.M,S. had either adopted, or notified their intention
to adopt, the stoppage plan. Banka and the F,M,S, Chinese
producers generally ignored it. Bolivian producers and
Billiton announced their curteilment policy of 25% and 20%
respectively. However, the ®holiday® was observed by a
sufficient number of producers - 63 mines in the F.M.S,
declared so in August - for a sharp reduction of tin ore
output to be reported for a while, The decline in price was
halted or slowed down in July and August., Ilater, it became
apparent that in many cases, production had only been
temporarily postponed. Bolivian shipments increased again

Note 26. In April, the TPA estimated a decrease of 19% for
the whole year.
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in September and October, and in the latter month those from the
F.M.S, followed suit, Price again fell, nearly reaching £100 at

the end of the year.

V. The Result of "Voluntary Restriction
23, The situation in 1930, as compared with 1929 was as
folloust

Table VII.2

Tin Position 1929 and 1930

193 1930 % of 1929
World Production (%000 tons)  192.6 176.0 - &}

Malwa Total o oo 6904 6400 bt 8
FMS European oe oo 4106 3901 - 6
FMS Chinese T Y 2545 230 - 10
Nigeria s oo e 10 7 8, 6 - 20
Bolivia e s0 oo 1&603 38,1 - 18
NoE.Io oo oo oo 35.9 3409 - 3
Banksa LY T 21-3 2106 L A
Bimtm oo eo ae 1302 1200 - 9
Siam ‘e oo oo 2.9 11,1 + 12
o 1 o ? ? + > 51
Visible Supply (year emd) 27.9  42.1 + 51
Speenlative and Invisible ? ? + 2
Brice London (average & per
ton) s oo oo 204 LR - 30

It is impossible to say how far the situation would
have differed without the intervention of the T.P,A, and its
voluntary restriction scheme, The price would have fallen
much lower and stocks would have grown much larger. On tha
other hand, without the hope of earlier recovery engendered
by the T,P.A.'s action, several high-cost producers would

have gone out of production, The decline in production was
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largest in Nigeria and Bolivia, where probably high-cost
producers had stopped work, and in the Eastern fields the
decrease vwas least, and in some cases there were even increases.
It is possible that with the co-operation of low-cost producers
in the restriction schene, the T.P.A, had prevented the price
and stocks situations from being uorse than they were in fact.
One thing is clear, the T.P.A. had feiled substantially to
restrict output. »With two months' holiday and 20% curtailment
in 10 months, the aggregate output of their members should
have been reduced by one third; ond assuming that outside

the T.P,A, all other producers produced as much as in 1929,

the world output would have been reduced by at least 10%,

As it was, with a net reduction in outsiders' output, world
tin production only declined by 83%. Evidently, some higher
authority than that of the T.P.A. was needed,

2Le Up t111 the micdle of 1930, the Tin Producers®
Association had represented a united front. Although the
T.P,A. did not embrace all the tin mining interests - in fact
not even all British interests - important groups of producers
had been united and agreed on the broad policy. There was no
open opposition to the Council's recommendation, though
compliance was Dy no means unlversals. The two nonths?

holiday proposal caused dissensicn in the organicatione
Sevoral important producers, chiefly spokesmen of low~cost

mines, refus>d to accept restriction; they emphasised that
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comprehensive statutory restriction on the basis of equality

was the only alternative to unrestricted production,
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CHAPTER VIII |
THE COMPULSORY RESTRICTION OF OUTPUT 1931~194L (I)
(a) THE ESTABLISHMENT OF COMPULSORY RESTRICTION.
1, Towards the end of 1930, the T.P.A, and its Committees

and Council contimmed to discuss the stituation which deteriorated
every day, and to plan its policy for the nekb year, At a
Council meeting held in October, the Dutch representative made

a proposal that the Govermments of the various producing
countries should themselves be asked to enforce and administer
the control, Sgggestions were made that if the Malayan and
Nigerian Govermments agreed to the scheme no difficulty would
occur in securing the agreement of the Dutch and Bolivian
Govermments, This proposal was accepted and approaches were

made to the British, Dutch and Bolivian Govermments.

The consent of the latter two Govermments was, as
anticipated, obtainsd with little difficulty, As early as
December 16th, 1930, the Bolivian Govermment dictated a decree
approving the project, Leglslation in the case of the KN,E,I,
was considered unnecessary, as control of production and
export was possible by Executive Orders, (See Note 1), For
the British Colonial territories, the U,K.Govermment adopted
the policy that they had to be satisfied regarding the opinion

Note 1., See the text of the Agreements in I, L.0, : Inter-
govermmental Commodity Agreements (Montreal 1943) p.75 s 1st.
Tin Agregufent 1931 Clause 20; also 2nd Agreement, 1933,
Clause 16a
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of the majority of producers before assenting to legislation,
I, Discussion in
2 Much discussion took place in Malsya. The minems
were asked to say whether they would accept statutory restrict-
ion, No detail of the scheme was, however, available, and the
general fealing of the miners was that the discussion was
conducted in a high-handed manner by the Senior Warden of
Mines who was reported as saying "The miners! word was not
finaly the final word rested with H.M.'s Govermment,®
(See Fote 2), .

In gex;aral, established mines and low-cost mines
in Malaya, opposed the scheme,’ The quota system, they said,
would diseriminate against them; production costs rose in
a much more rapid ratio than did increasing restrictions and
as quotas were said to be based on the 1929 exports, in the
case of Malsya, allowance would have to be made for new mines
starting in 1930, this wuld mske older mines in Malaya
suffer more drastis restrictions than elsewhere, (See Note 3).
On the other hand, Chinese opinion was reported to be on the
whole in favour of the scheme, AmngEumpeanpm,
with the subsequent intimation of the Cornish~-Malayan Group
that they would support the scheme, should the govermment

Hote 2 The Tdmes of Malaya, Jamary 7th 1931,

Note 3. The, e.g. Letter of Mr.F.E, Mair to the Financial
Times of 6th Jamary 19313 Chairman's speech at the Rambutan
Ltd, ammal meeting on the 20th Jamary, 1931; also Gopeng
Consolidated Itd, anmal meeting on 17th , 1931, reported
in the Mining Journmal,
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wish to give 1t a trial for twelve months and provided that &
later date than Jamuary lst be teken for making the scheme
operative, the majority of opinion for the scheme appeared to
be obtained, late in Jamary, the Chief Secretary of the

F M,S. Govermment declared in the Federal Council that the
Govermment was satisfied that the bulk of local produsers
favoured the principle of tin restriction;

Shortly afterwards, the details of the scheme were
announced, and were greeted wth criticism by many miners
outside the 4,0, Group and its associates, The scheme as
revealed provided for a cut of about 22% on the 1929 output,
bringing down the Malayan permissible production to about
53,850, compared with 69,400 in 1929, The figures contained
in the scheme appeared to have been agreed as early as in |
November 1930 at an internmatiomnl meeting held in London on
official level, They were not made public for several months,
Opposition was chiefly to the adoption of 1929 as the basis
year without allowing for new production, which was mch
larger in Malaya than in other countries, In order not to
exceed the quota allowed, it was estimated that the actual
curtailment in Malaya would have to be about 32%.

The result of the vote taken in Jamiary wms declared
in March; 65% of the producers were returned as in faveur
of the scheme, with 12% against and 20% abstaining, The
voting was said to be welighted on the individual outputs in
1929, In the opinion of soms, restriction had been, in any case,
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a fait accompli since November 1930 when the F.M.S, High
Commissioner took part in the meeting in London, The date of
the introduction of the necessary legislation in the Federal
Council was fixed for April, The Tin and Tin Ore Restriction

Bill was duly passed by the Federal Council, with some unofficial
'members protesting and abstainirg, mainly on the ground that ;
the detail of the International Scheme wes only commmicated
to them on the morning ‘ofthe debate, (See Hote L)

I Discusgion ir Nigeria,
3e The emactment for the restriction ims easier in

Higeria, As in Malaga, the Legislative Gouncil had an official

majority. At the end of 1930, the small mines were informed

that the Govermment u#re comnitted to ;hhe idea of restrisciion

and that they must choose.represente.tives to sit on a conference

to recomend to the Lieutenant-Governor of the Northern
Provinces the details of the scheme, The Gonference included |
six representatives of the Mines and met several times in
Jamary and February, s the cost conditions in Nigeria were

such thbt, without the scheme, and with current prices, the

Note 4 Oriticism in Malaya and Great Britain contimed after-
wards, but the only company which really challenged the
authority of the Govermment was the Pahang Consolidated Ltd,
Soon after the Tin and Tin Ore Restriction Act was passed, the
company filed a sult against the State of Pahang on the ground
that the enectment was a violation of their concession obtained
from the Sultan in 1888, before the British occupation, The
oclaim was that the company should not be subject to the

dons of the F,M,S, ordinance, or that if it came under the
scheme, it should be indemnified by the Pahang State, The Court
decision was against the company at all stages up to the Privy
Council, The case was in the courts for well over a year,
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exports would not have been much in excess of the allowed
quota in any case, the prineciple of the scheme was more or less
readily accepted, Local opinion was more preoccupied with the
technical side of the restriétion. As wet and d&ry seasons are
clear—cut there, it was the practice of miners to strip the
overburden in the wet season and plck up the wash in the dry
goason — this cperation lmvolved a whole year, and it was felt
that export allowances fix:ed‘ for periods shorter than a year
would seriously interfere with the work of the mines, As an
element of elasticity sas introduced into the Ordinance regard-
ing quarterly production, the main cbstacle disappeared.

The Tin (Prodmztion and Export Restriction) Ordinmance, 1931,
wag enacted on April 1st, and as in the ocase of Malaya, was
made retroactive from March 1st,

III Sgles in anticipation of Restriction
be . During thess months of discussion and negotiation,

uncertainty prevailed in the tin market, Several times
rumours cdrculated that the internatiomal negotiatdons were
broken down. On several ocepiions the TRL had to issue
denials, Meamihile, pmducers, in antleipation of restriction,
took the opportunity to increase their output while they could;
particularly after it was amounced in February that restrict-
ion would start in March, instead of Jamuary as previously
intended, In Malaya, the output in February showed a big
increass over the same month in 1930, reversing the normal
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seaponal declins, The increase was most consplicuous among the
Chinese mines, but all European methods of production, except
dredging, shared in the rise, In addition all hoarded stocks
of ores were shipped from the country, (See Ncte 5), Shipments
of ores from Banka and Billiton to the Straits Settlements
rose about 30% over the Jamary figures, Tin shipments from
Nigeria also increased, chiefly from the London Tin Organisat-
jon, While visible stocks at Singapore and Pemang declined

a 1ittle from 15,500 tons to 14,700 tons, in U.K., U,S.A.

and Burope, they rose by more than 2,500 tons, This Increase
in "visihle supply” counteracted the effect of confident
rumours regarding the impending compulsory restriction, and
provented a big rise in prices Average price in February was
£118 per ton, compared with £116 in Jamary, It rose again
in March to £122 before resuming its dowmard course after
the advent of the scheme was announced,

v, The Egtabligtment of the I,T,C.
5, On the ixxbemtiom’.l'levﬂ., the negotiations

culnminated in the meeting held at the Colonial Office in
Lonmdon at the end of February 1931, presided over by Sir
John Campbell, (See Fote 6), The final draft of the scheme

Note 5. Monthly Bulletin relating to the FIS Mining Industry,
February 1931,

Note 6, Sir John Campbell wes economic and financial adviser
to the U,K,Colonial Office from 1930 to 1942, He became the
Chairman of the ITC during the whole period of its existence
from 1931 to 1946, He also played a prominent part in ths
international control of rubber, sugar and teas At this meelm
ing the TPA was represented by Sir, P,Cunliffe Lister, John
Howeson and two other members of its council, in the capacity
of advisers,
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was agreed and subsequently ratified by the contracting
Govermments, In April, the International Tin Committee held
its first formal meeting in London, The Agreement had effect

' from March 1st and would remain in force for two years, subject
to any subsequent disagreements regarding proposals for alter-
ing the quotas, Subsequently in August, the life of the
agreement was extended unconditionally for.tm years, and
provisionally extended up to August 1934.

The declared objective was to reduce world production
of tin to 145,000 tons for 1931, representing a feduction of
about 22¢ from the i929 level, and thus reducing the size of
the vigible stocks, The assumption was that non-contracting
producers would also reduce their output by 22%, but among the
participating countides, the restriction from the "agreed 1929
output* vas by mo means uniforn; The Dutch interests afgiied
that their mines @1d not expand as much as the others, and
therefore were entitled to preferential terms, In order to
iaduce them to accept the agreement, it was agreed that Bolivia
and Nigeria would impose heavier restriction on their 1929
figures, On this basis, the initial degrees of restrictlon were

as followss
;Lz Re”gt_x_'ict.isn onUt’
Malaya 22,23
HE.I, 16,31
Bolivia 26,07
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Almost immediately the scheme was announced it
was realised that the 22% cut in total output was not
sufficient to reduce the stocks and reise price. A further
Tcut of not less than 20,000 tons a year'vas agreed to at the
next meeting of the I,T,C. at The Hague on May 16th, and the
international quota was consequently reduced from 77.77% to
65.4% for the second half of the year,

On thé basis of 1929 figures, the four particlpeting
countries had a combined output of about 84% of the world,
In the circular issued after the lst meeting of the I,T.C. on
April 1st, it was mentioned that "The Committee are asking
the Governments of Siam, Burma and certaln other countries,
scheme", In May, the I.T.C. was able to announce that the
Siamese Government had decided to join the scheme from
September lst, on the condition that their production should
not exceod the output of 1929, or about 10,000 tons, This
brought the total membership control of tin production to
about 90% of the 1929 world output.

Ve Sugcesgive Tin Control Agreements.

6. The control agreement was renewed several times.

The successive quota agreements were as follows:
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Quota Apree- Duration,
ment.

First ]f/31 "

1/3/33.
extended to

31/8/34,
actually
ended
31/12/33.
Second 3 years

43

Third 5 ears
D;Wto
31/12//1.

Fourth 5 years

1/ 42
to
12/46.

Members

(a)Bolivia
(b)Malaya
(¢)N.E.I,
(a)Nigeria.
(e)Siam

(a) to (&)
éf)F.Indo—China

g)B.Congo,
(h)Portugal
(1)Cornwall,

(a) to (g)

(a) to (a)
and (g).

Notes

Siam
participated,

(£) to (1)

joined in July
193/, retrospective
tron 1/1/%.

(i) for 3 import-
ant produocers

only.

The text of all the four agreements can be found in

the International lebour Organisation's publication entitled

*Intergovernmental Commodity Agreements" (Montreal, 1943),
PPe73=103. The official title of the first three agreements

vas "Agreement on the International Tin Control Scheme®; that

of the last: "Agreement for the International Control of

Production and Export of Tin."

Reflecting the early stage

of the experiment in control, the first agreement was rather
of policy. It was imperfect as

in the form of a declaration

a control document, Clause 2/ left to a sub~-committee of



«330.

three (British, Dutch and Bolivian) to determine various
matters of procedure and machinery for the control., Subsequent
apreenents impgoved on the previous ones, and they incorporated
several provisions which were found useful from experience,
The fourth agreement.was influenced by wartime considerations,
end although it vas the nost conim as an international
treaty and control document, it conteined several clauses which
would not have been introduced in peace~time, There were
supplementary agreements to the Second and Third Conirol
Agrecments, signed on the same dates, dealing with temporary
or minor departuxfes from the provision of the main agreements,
There uas also an "Agreement on a Tin Research
Scheme® signed on January 25th, 1938, for the purpose of
sclentific research with a view to increase tin consumption,
The membership of this research agreement included sl1 the 7
countries participating in the Third Agreement. Previously,
scientific research in tin uses was carried out by a Council
of Research and Development, Tinanced by the four Governments
which were original members of the First Agreement from a
special cess raised on tin exports (1lst.Agt.Clause 23;
2nd Agte Cl.22)., The Council came into existence on January
1st, 1932, replacing a Tin Research and Industrial App]ications
Committes, which was formed by the TePeAs and financed by
voluntary contribution from the tin mining companies,
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More important adjuncts to the Quota Agreements were
the International Agreements for the Tin Pool schemes,
(a) The First Tin Pool existed from August 1931 to the early
months of 1934, (b) The agreement for the Second Pool was
signed at The Hague on July 10th 1934, and was due to remain
in force until the end of 1935, but in fact operated for a much
shorter period, (c) Thirdly, the "Tin Buffer Stock Schems
Agreemtnt wes concluded in London in June 1938 and the accounts
were liquidated at the end of 1942, All the three Pools
worked under the instructions of the I,T.Co The First Pool
was, however, oxmed by the Anglo~Griental Group and the Dutch
Government, The members of the Second Pool were the four
original restricting Governments, ALl partieipantshn the
Third Quota Agreement tock part in the Third Pool, |

() THE TIN QUOTA AGREEMENTS
I. General Principles of the Ouota Asreementg.
T Although the successive tin quota agreements differed

somewhat in detail, their general principles were the sames

(a) Each of the signatories (except those members on flat
rate) was allotted a atandard tonnage which would represent the
naxdmum quantity of tin in ore which the country was allowed to
export during a year if the gquota allowed were 100%.

(b) The export g,um (See Note 7) was fixed, common to
all signatories in (a), for a period - usually every quarter—
“y the Internotional Tin Comdttee (I.T.C.)

Note 7+ See next page.
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(¢) The IT,C. wvas composed of the Delegations of
member Governments, and was responsible for the administration
of the scheme,

(d) International Restriction was done by reducing the
quota percentages, Thus the degree of restriction varied
inversely with the percentage of the quota, With the standard
tonnages unchanged, which was normally the case within the
life-time of an agreement, the ratio of perrmissible exports
amongst the guota countries was kept constant, while the
degree of restriqj:.ion varied.

(e) Some member countries received special concessions
in the form of a flat rate - 1,e. a maxirum tonnage of annual
export, Sometimes a modified flat rate was in force; in
such cases, the maximum tonnage applied when the quotas were
below a certain percentage (say 652); over and above this, the
permissible expcrts for such privileged countries increased
parl passu,.

(£) Each member Governnent was responsible for allotting
its quota among its individual producers, and for controlling
production and export which were to be distributed as uniformly

as possible throughout the year,

Note 7. The term "quota" was used in the Rubber Agreement in
a different sense, The basic quota in the Rubber Agreement
corresponded to the W in the Tin Agreement;

and the mxportable percentare in the former corresponded to
the guotg or guots releage in the latter.
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(g) There were provisions for the correction of excess
or deficit of exports over or under the permissible quantities.
In the first two agreements, there was no provision for mine-
head stocks, but production was to correspond as closely as
possible throughout the year to export guota. In the last
tuo agreements, minchead stocks were allowed up to 25% of the

tandard Tonnage,

11, The S T .
8. From the above principles, it follws that the total
quantity of tin -cordng forward depended on the quota fixed by
the Internatlonal Tin Cormittee, whilst the relative shares of
the individual producing countries depended on their standard
tomnages (or flat-rate tomnages). Consequently, in the
negotiations prior to a new agreement, the crucial point of
contention was ucually the figures of the standard.

The standard tonnages and flat rates in force through-
out the period were as followss

Table VIII, 1.
(4) First Asreement 1931-1933.
Standard Tonnaces Relative Shares
(Total of the standard
tomnages of the four
oririnal countries =
100).
Bolivia 46,338 2806
Malave 69,366 42,8
N.E.I, 35,730 2.1
Nigerie 10,412 (A

Flat Rate.
Siam 10,000 (absolute maximum),
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(c)
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ong 4 .
Standard Tomnaces Belative shares
Bolivia 46,490 28,0
falaya. 71,940 4344
HQE.IO 36,330 21‘9
Nigeria 10,890 6.6
Flat Eates
Siem 9,800 ) moxima when quota  65%;
Cornwall 1,700 ) proportionately increased
’ when: quotc
Portugal 650 ~do~ except 81% % instead
of 65%,
(1934 = £4,500) maxims vhen quoted 65%;
Belgian Congo (1935 = 6,000) above 658, maxima raised
{1936 = 7,000) by 25 tons for each 1% over
65%.
(1934 = 1,700)
F,I.C, (1935 = 2, 5003 abselute maxima.
(1936 = 3,000
Third Aprecpent 1937-19)
Standard Tamages Relative shares
1937 1938+ 193941
Bolivia 45,951 11,843 46,027 2646
Malaya 71,940 79,583 77,335 bhie6
N,E, X, 36,330 49,189 39,055 22,5
Siam * 18,731 18,502 18,528
F.I.C, * 3,000 2,835 3,000
B.Congo 11,008 12,042 (1939 = 13,035
1949 = 14,035
19/1 = 15,035

+ Averages for 1938t Tonnages in force during the first
half of 1938 wera different from those in the second
owing to variations in assgy value,

* Sian had a minimum quota of 11,100 tons caleulated at

as8say.
F.1,Co had 2 mintmum quota of 1,800 tons calculated on
a true assay.



(D)  Fourth Agreemont 1942-1946.
Standard Tonnages Relative Shares

Bolivia 46,178 21,7
Malaya _ 95,474 45.0
NoEoIo 55’113 2509
Nigeria ' 15,367 742
B.lego

IIr he Relas re Shares g
(2) Tha Original Fouw.

9 The fﬁur original countries as a whole had to make

generous concessions in order to induce the new members to join
the scheme, The most striking case is shown by comparing the
figures for Nigeris and the Belgian Congo, in the second and
four’ch- agreements, The 1933 output of the Belgian Congo was
in fact only 2,225 tons, On the assumption that the inter-
national quota vas 100% throughout the period, Siam's meximom
exports were permitted to rise by 50% between the first and
second agreements, and another 35% in the third. These two
countries, however, together with Portugal, were subject to a
certain degree of restriction in terms of productive capacity,
since they had shown a tendency to "over-export® during the
period of the agreements, On the other hand, there was
absolntely no restriction in the cases of Cornwall and French
Indo~China, The output of the latter has never reached the
1,800 tons guaranteed minimum in the third agreement.

10, The relative positions of the four original member
countries are shown in the last columg of the table, Except
in the case of Bolivla, the absolute standard tomnages were
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slightly increased in successive agreements, but unequally.
Without considering the Fourth Agreement, which was purely
fermal, the relative shares of the N.E.I, and Nigerla remained
practically constant; that of Malaya was increased, almost
entirely at the expense of Bolivia, This, however, does not
mean that Bolivia suffered a greater degree of restriction than
others, since the original basis of agreement for standard
tonnages was arbitrarily chosen as the 1929 output, and 1929
was Bolivia's best year, On the other hand, the Malayan
producers justifiably complained that the 70,000 tons figure
assigned to them was grossly unfair, since Malayan productive
capacity had greatly expanded after 1929, At each renewal of
the scheme, there were protests from them and several times
there were rumours that Malaya, though not thé British Colonial
Office, was seriously considering the termination of the agree-
ment if better terms were not secured. It was not until 1938
that the Malayan sw tonnage was increased by any notice-
able amount; and it was only during the War that it was

raised to a level approaching the true capacity. Table VIII,2
shows the divergence between the standard toﬁnage and the

capacity of Malsya,



337,

Table VIII,2
Diversicnce betwsen the Standard Tonneges and
Donggtic Arseggments of Malays.

Quota Releases | Domestie Assesé-
(anmal averages,) | "Standerd | mentg* (exc,Dulang
Tonnages" ! ores) at the begine
Trler- .S, aing ofi periods,
rational | Dorestic, | active | dormant,
1931 69,50 | 63.3 69,36 | 29,6491 nup.
(9 nonths)
1932 Wb 32071 " NePe N.pe
1933 BB | 233 " Bpe | 2upe
1934 47.33 32,83 71,940 n,Pe N, pe
1935 58,75 42,35 " 96,900 n.pi
1936 92.50 | 67,00 " 97,763|  n.pe
1937 | 10750 | 7175 " 98,429 | 3,041
1933 58.1% Al.22 79,583 99,828 4,897
1939 76425 53.00 71,335 101,430 | 3,447
1940 115,00 38,75 " 103,279 | 2,551
1941 130.00 100,00 ; " ? ?
p h i

Sourcest Malayan Union Mines Dept. ¢ 3ulletin of Statistics
relating to the Miring Industry, Vol.IV, 1946,
and F.M.S.Mines Dept, Bulletin of Statistice (pre-war)

N.pe = not published,

4 = Domestic release in 1931 proved to be oo highs
result = over-exports,

* = It appears that the domestic assesament was somewhat
over-estimated, In 1941, with no restriction, lalayan
output was only about 83,000 tons. Even after
for some war-time difficulty and the time-lag necessary
to produce at full capacity, the true capacity in 1941
at the ruling price was probably about 95,000 tous,
This, bowever, does mot invalidate the complaints of
Malayan producers - See also Sir Lewis L.Fermor,

opeCite ppel33/is
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1. - A minor discrepency between the actual tonnage

of metallic tin exported and the exportable tonnage could arise
In certain cases, owing to the difference between the assumed
assay value of the ores exported and the true assay value,
From the Second Agreement onwards, assay value was taken at
the true assay value (IIs11(b); IIIs4s IVi2(g)) (See Note 8)
In the caees of Iﬁlawa and Nigeria in the First Agreement,

the tin contents of ores were taken as 72% and 70% respectively;
and in the case of Siam throughout the periocd, 72% wvas the
agsumed assay value., Since the ores exported from all these
countries usually had higher tin content than the assumed
values, this amounted to a amall allowance for extra exports,

12, Discussions and negotiations regarding the
agz;eemenbs were, of course, carried out in secret. Little is
Imown of the hard bargaining, persuasion, and probably even
pressure in some cases, which was necessary to secure adherence
to the schemes,

Among the four original members, there were from
the outset difficulties regarding the relative shares of each
country in the world outpute The complaints of the Malayan
producers led to an assurance that the Malayan share in warld

Note 8. 2nd, Agreement, Clause 11(b); 3rd Agreement,
Clause 14; 4th Agreement, Article 2(g)« References to the
text of the agreecments will be expressed in this mamer,



«339

output would be maintained at about 37%, representing the
status quo 1929 (1.10). Then the Dutch stood for preferential
terms and concessions on quota were made to them by Bolivia and
Nigeriae, (See Note 9), Two years later, the Bolivian
delegation requested that such concessions should be abolished
in the Second Agreement, A compromise was reached by providing
in a Supplementary Agreement (Clause 1) that for the year 1934,
the concession umﬁ.d be continuned but that it would be stopped
aftervards, At the same time, the excesses of exports over
the permissible amounts at the emd of 1933, which were the
largest in the case of Bolivia, were to be eliminated in 1934.
To facilitate this adjustment, a special fixed quota of 6,626
tons was allotted to the four countries in equal monthly
quantities (Cl.2 and 3.).

13. The 1937 boom gave rise to asnother strong demand
for the readjustment of standa~d tonnages., During the year,
the international quota averaged 107%, which meant no
restrictiony but for Malaya, the domestic release was only
about 78%. Most countries in the Agreement falled to export
their full quotast Bolivia's deficlt amounted to over 24,000
tons, nearly half of her totel permissible exports. Malaya
and the N.E.l., on the othar hand, exported in excess of their
quotase At an IT,.C. meeting in December, 1937, Bolivia, the

Note Q. See paragraph 5 above.
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Belgian Congo and F.I.C. agreed to surrender their arrears

to the extent of 11,500 tons in favour of the N.E.I., Malaya
and Nigeria in proportfon to their standard tomnages. With
trade recession in 1938 and the consequent sharp out in
quotss, this arrangement meant that the Malgyan producers
were no better off than before, Confronted with heavy
unemployment, tﬁé F«MeS, Government decided, in March, to form
a Pool of 2,900 tons in order to alleviate the hardship of
quota reductions, It was understood that the Dutch Delegate
o the I,TeCo Objected to this measure on the grounds that it
violated the agreement regarding minehead stocks, and that it
would have an unfavourable effect on the market, FProbably
this led to a compromlse by which the standard tonnages of
borth Malaya and the N,E,I, were increased by A% from the
second half of 1938, (See Hote 10), At the same time, Bolivia
raised the question of the arrears from 1937 which, she argued,
should be returned to the countries which had previously
surrendered them, Another compromise was reached, by which
37% of the respective tomneges surrendered by the Belgian
Congo, Bolivia and Fel,C. were returned to them as pernﬂ.ssii;le
exports for the second half of 1938,

Hote 10, The Financial news of 25th Jume 1938 reported
that Siam vas being obstructive in the I,T.C. meet;{ﬁ -

"and umecessarily so too - by quibbling over the 73% standard
increase granted to Malaya and the N,E.I,". It added:

®If this report is true, it is a pity that Slam, the spoilt
child of the agreement, cannot be treated es such,”
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4. The usual long drawn-out negotiations were also
understood to have taken place in 1941, at the end of which year
a new agreement was due, The spread of the War made any tin
control agreement unrealisticj nevertheless, it was thought
advisable to keep a skeleton scheme in existence, and the Fourif
Agreement was signed on September 9th 1942, with ®retrospective
enforcement* from the beginning of the fear. The new standard
tonnages reflected mare closely the relative capacities of
Malaya and the N,E,I, Figures of output during the war years
suggest that Bolivia, Nigeria and the Belgian Congo were over—

assessed by about 3,000 tons in each case,

(b)  The Now Members,

5. The original signatory countries were aware, from
the start, of the danger of outside production being increased
by the very fact that their own output was restricted. For the
year 1929, outside production was estimated at about 24,700
tons, or 13% of ths world figure, The First Agreement aimed

at maintaining the ratio between the four sigmtories and the
outsiders at 87:13 (1310 and 11), assuming, without stating
wity, that the latter would restrict their output proportiomately.
It was stated that the Governments of Siam and Burma would be
invited to join the scheme, Burma did not accept the invitation
on the grounds that, in her case, tin was produced jointly

with wolfram and therefore export control was diffieult, As

has been related, Siam accepted the invitation ard joined the



o342,

scheme from September 1931, Meanwhile, the I.T.C. took care

to leave the door open to newcomers who would be admitted to
- the scheme % on such terms as the Committee may deem equitable®,
(IIs4; TTI223; IV:3 (1))

At the World Monetary and Economic Conference
organised by the Ieagu. of Nations in London during June and
July, 1933, the I.T.C, addressed a memorandum to the Conference
which appointed a Sub-Committee to consider the tin control
schems, The Sub=Committee reporting that "the existing scheme
of control is framed upon sound lines", urged other tin
producing countries to join the agreement "on the basis of a
flat rate quotas .eee in determining the initial flat rate
the basis of negotiations should normally be the level of
production during the year 1932...." (See Note 11). Specially
recommernded were negotiations with the governments of South
Africa, Australia, Belgium, U.K,, Chima, France, India
(for Burm), Japan, Mexico and Portugal. The Report was
approved by thc Conference; but South Africa and Australia
almost immediately declined to Join the scheme, The Belglan
Congo was at first reported as umwilling to joinj six months
later, it tramspired that all the preducers in the Congo -
except the largest tin company -~ were willing to come into the
scheme provided their requiremenis of 17,000 tons of concentra-

tes for 1934 and 1935 be condeded., In October, when the

Note 11, L. of N.s Monetary and Economic Conferences
Reports approved by the Conference on July 27th, 1933,
(L.O.N.IT Econ, and Fin, 1933.TI Spec.4) pp. 28/29.
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Second Agreement was announced, there were unofficial reports
that Cormmll, F.X.C. and Portugal were likely to join the
scheme; bul when the new agrecment came into force on

January 1st, 1934, negotiastions were far from heing concluded
regarding the terms for any new members, It was not until July
that the adherence of the Belgian Congo, F.I.C., Cormwall and
Portugal were &ficial]y made known, All the terms proved to
involve no restfiction, and subsequent events indicated that
only the Belglan Congo became a producer of importance, Chima,
the only dangerous outsider, consistently turned down the

invitation to accede,

16, Generous though the terms were for the new-
comers, their participation had the effect of saving the
international agreement for disintegration., It was provided
in the Second Agreement (Clanse 20) that if the estimated
production of all countries outside the scheme had, for six
consecutive months, exceeded 25% of the estimated world
production, or 15,000 tons of metallic tin, whichever were the
lesser amount, any member country was free to withdraw from
the scheme at sixmonths's motice. (Seo Note 12), The restriction
of output imposed by the I.,T.C. was so successful that, with
increased consumption, priee was raised from about £100 in
March 1931 to about £230 towards the end of 1933. By this

Note 12. This clause reappeared in subsequent agreements,
with modified percentages and tommages. IIT322 - 15% or
12,500 tons, IV:16(a) — 20% or 18,000 tons.
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time, outeside production was so much encoursged that its share
in the world output rose to about 25%. In the last month of
1933, it stood at a half-year rate of 10,500 tons or 25.5%

of the world output, and for the six months ending March 1st
1934, the percentage was about 2/%. By the accession of new
members, the possibllity of the enforcement of Clause 20 was
avoided.

It was, however, nol quite certain that the
partiee} to the Agreement would readi.'l:y' availl themselves of
their right to ﬁithdraw from the scheme, In the begimming of
1938, when a recession occurred and quotas were drastically
reduced, outside production becams sufficiently large to
justify a withdrawaljy but mo ome, publicly at any rate,
showed any inclination to use this right. It was possible
that each member country found itself too weak to withdraw
ffom the scheme during the recession., It was also possible
that the members were atiracted by the success of the schems,
However, it is interesting to note that quring this period
some readjustments in the standard tonnages took place, to

pacify the discontents of the Malayan producers in particular,

17. A great difficulty was emcountered in 1936 when
negotiations took place for the Third Agreement. The Second
Agreement was due to expire at the end of the year, unless
an extension was “counsidered at least twelve months before

the date®™ of expiry (II.2). Negotiations mst have begun



o345,

in 1935 and have been proceeding for some time before 1% was
made known that the I.T.C. held informal discussions in March
1936. These proceeded until Mey, when it was officially
announced for the first tipe that the main stumbling block

was the question of the Siamese standard tonnage. The I.T.C.
appérently decided to end the flat rate privilege and to
convert it into a standard tonnage, In June, a British and a
Dutch representative were sent by the I,7,C, to Siam, with
full powers to negotlate with the Siamese Government, It wes
understood that garlier Siam had been offerad a guota of
15,000 tons, an offer which was turned down on the grounds that
the Siamese production capacity was estimated at over 18,000
tons., The two I,T.C. delegates arrived in Bangkok in July
witﬁ a "final® offer of a standard tomnage of 18,000 tons and a
guaranteed minimmm of 10,500 tons, After the Siamese counter-
proposal for a standard tonnage of 20,000 tons and a minimm
of 14,000 tons, negotiations broke down, Rumour after rumour
of the cessation of the scheme, or of its remewal without
Siamese participation, had the effect of depressing the market,
Price fell from nearly ££210 in Moy to £175 in July. Subsequently
however, negotiations were resumed in Londonj and oﬁ

November 5th, the I,T.C. announced, without giving the details,
that an agreement had been arrivad at with Siam, The announce-
ment took the tin market by surprises; price jumped on that

day £10 to £225, and later to nearly £245. "(Tin) shares
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were being bid for almost indiscriminately and prices went
shead practically all round®. (See Note 13). The agreement
was f£inally signed at Brussel8 in Jannary. Face was saved

on both sides by specifying in the main agreement the Siamese
staﬁdard tonnage and minimum export, as in the I.T.C.'s "final®
offer, and by increasing them to 18,500 tons and 11,100 tons
respectively, at> 72% assay value, in a supplementary agreemsnt
signed on the same day. The concessions made to Siam were
borne by Bolivia and the Belgian Congo. The I.T.C. was finally
able to rid 1tself of the flat rate system; but minimum
exports were still conceded to Siam and Frensch Indo China.

Iv The Outside Producers.
18, The relative expansion since 1929 in the tin

production of the principal countries, both outside and inside
the agreement, is shown in Table VIII.3. The years selected
for comparison aret

1933: severest restriction : quota 33.3%

1937: boonm s quota 107.5%
1938¢ recession t quota 41,2%
1941t no restriction s quota 130.0%

Note 13.  Financial Newst 6th November 1936,
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Table VIIT,3,

The Expansion of Tin Production in Privileged-

Member and Fonwiember Countries.

(Tonnagest 1000 loag tons)
1629 1933 1937 19338 NRSTAR
Q! Q| 1! ¢ |1 lalI|aq I
| i
Signgtories ;
; .

Bolivia 46,3100 1447 32 1 25,0 | 54| 25.4 55| 42.1] 90
Malaye 69.4:100| 24,9| 351 77.5 ;112 | 43.2| 62| 79.4] 114 |
N.E, I, 35.91(100| Lie4| 40| 39,8111 | 21,01 59 51,0| 142
Total 162,41100| 57.8] 36 |152,8| 94 | 96,9 60 [184,5| 114
FofVorld | 84, | = 6, | = T4 - |66 |- |77 -
Priviles
S
and Out-
giderg,
Siem 969 |100| 10,3{104 | 165 | 167 | 13,5]136 | 15,2 154
B.Congo 1,0(100 2.,2{220 8.9 | 890 | 7.3{730| 16,211,620
F,1.C, 0.8 ]100 1,0{125 1.51187 | 1.,6|200( 1.,3| 162
Portugal 004 ]100|  0,4(100 | 1.2| 300 | 0,8/200| 1.5 375
Cornwall 3.3{100| 1.5| 45| 2.0 2,0| 61| 1.5| 45
China 6.8(100| 8,1(119 | 10,5 154 | 11.2(165 le 5.0| 74
Burma 2.4(100]  244]100 | 4.0 167 | 4.0/167 le 5,0| 208
Australda 2,2[100] 2.8{127 | 3.6!164 | 3.6{164] 3.5| 159
Argentise |Qboms)|(1) (50tons)|(25)| 1.3 [(650)| 1.7/@50) 1.1 [(550)
Total 30,3[100| 33,2]110 | 5544 183 | 51,5]170 | 5445 180
(4ncothers) - ’
: % of world ! 16 - 36 (5 26 - 34 - 23 -
Soureest ITRDG and ITSG '
Q= Quantity I=% of 1929 e = egtimated,
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The Table is on the whole self-explanatory., The
following points are noteworthy:-

(1)  The absence in the agreement of a clause by which
the deficits of a member country's exports compared with the
quotas could be automatically transferred to other signatories
tended to keep down the aggregate output and share of the four
original signatories. In 1937, Bolivia had a big deficit,
but the producers in Malaya and N.E.I., who were working under
some degree 6f restriction, were not allowed to produce
Bolivia's arrears.

{2) The severity of the restriction on the four ariginal
countries is shown by the fact that as restriection was relaxed
in 1937 and 1941, their aggregate share in the world output
rose, and tended towards the 1929 peroentage, which, however,
was not reached.

(3)  The inability of Cormwall to take advantage of
favourable conditions contrasted with the new developing
countries like the Belgian Congo, or even with Australia.

(4) The development of China's tin output was erratis,
mainly due to political conditions.

V. The I.T.c.
19. The question of the standard tonnages was mainly a

question of who would contribute what percentage of the eaks,
The size of the cake depended on the quota which was fixed

from time to time. From another point of view, the question
of the standard tomnages was principally the business of the
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producers themselvesy (See note 14)3 the question of the quotas
was the issue between producers and consumers,

The responsibility of quota fixing was entrusted
to the Internmationsl Tin Committee (I.T.C.) composed of
delegations representinzy the member governments, Each dele~
gation consisted of not more than three members voting as a
unit, Each terrifory could assoclate with its delegation
not more than two advisers., (I:3,4 amd 5; II3,5 and 6;

IIT24 and 53 IV310,)

Officially, the delegates to the I.T.C. were all
representatives of the contracting governments, but the Duteh
and Bolivian delegates were, as the Mining Journal pointed out,
%great personalities in the tin world, thoroughly conversant
with the business in its various aspects.” (See Note 15).
Representatives of the British Govermment, on behalf of Malaya
and Nigeria, were government officials; but it was a well
known fact that the I,T.C. worked in close co-operation with the
T.P.A. Besides, the "technical® advisers to the British
Delegations, in the persons of Mr,John Howeson, and later of
Mr.E.J.,Byrne, were also "great persomalities in the tin world®,

Note 14, From the point of view of the comsumer, the standard
tonnages have also some significance. When some producing
countries are under-assessed while others are over-assessed, and
the difference between the permissible and actual exports is

not transferrable from one couniry to another, restriction 1is
more severe than otherwise it would be,

FNote 15,  Mining Journal of April 16th 1932, p.255.
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the representatives of Siam were truly Government officials:
but 1t was well known that they referred all metters .back to
the Government (vide the negotiations in 1936)

The Committee had a Chairmen and a Vice-Chairman
appointed for such a periocd as it might think fit, (II37;
IIT;73 IVs1l), (See Note 16). The Chairman was to convene
the meetings at intervals not longer than three calendar
months, and under certain circumstances decisisrs could be
taken, without a meeting of the Committee by correspondence
between the Chairman and all delegations entitled to wote,
(111:8(e)3 IVs12(b)).

There was no provision for voting in the I, T.C, in
the First Agreement.‘ Presumably, decisions had to be unanimous,
By thé Second Agreement, unanimity among the four original.
countries was required for any changes in quotas (I1310(f)).

In the Third Agreement, the unanimity principle was retained
only for the provision regarding withdrawals from the schemej
in matters affecting quotas or any other question a majority
system was used, The voting powers were distributed as follows:
N.E.I.
Rigeria
Siam

B.Congo
F.IOG [ ]

Total

Blerooonsw

Note 165 The Second Agreement specified that the Chairman and
Vice-Chairman should not be chosen from the same Delegation; but
this provision was absent in subsequent agreemenis. By the 4th

t, 11 to be £
ﬁezgeuxid, bghepa(igeirman did not need to a member O a.delegation
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Only those delegations representing territories whose
export would be affected by the decision were entitled to vote
for the fixation of the quota, In any case, a total of 11 votes
in favour was necessary to carry a proposal (III:13), This
meant that Malaya and Nigeria, plus the N,E,I. or Bolivia
could always have the mejority required, In the Fourth
Agreement, all tho members were given the same number of votes
as in the Third; but with the absenece of Siam and F.I.C.,
the aggregate was reduced to 17, A total of 10 votes was

necessary for a decision, bar some exceptional cases. (IV:l)).

20, In the earlier agreements, the decisions taken at the
I.T.C. meetings were regarded as "recommendationa® to the
member governments, whose congsent had to be obtained (e.g.;
II110(e)) This imvolved some delay aml hampered the I.T.C.
in taking quick decisive setion. In practice, this delay
proved to be unnecessary, since the signatory governments
always accepted the decisions of the I.T.C. Subsequent
agreements therefore treated the I.T.C, decisions as final
and binding on the Governments, (See Note 17).

Quotas were to be changed as seldom as possible,
at any rate not more often than every three months., The quota
periods came to be taken as the calendar quarter-years.

(I 212 and 165 II & 10(d); III:2; IV 3 2(c)).

Note 17. T.P.A. op.cit., p.10n.



352,

The I.T.C. was assisted in its take of controlling
the working of the scheme, and of estimating world production
and stocks by the obligations of member governments to tele-
graph the monthly figures of production and exports of their
territory, and to furnish the average trus tin assay of the
concentrates exported, as well as other statistiecs (IIsl7;
III219; IVs73 also I:17). Purther assistance was given by
the Government of the Straits Setilement, who, through the
Tin and Tin Ore (Disclosure of Smelters Stocks) Aet of 1934,
made 1t compulso;;y for the smelters to furnish 731l the

noecessary information® regarding their stocks.

Vi, Congumers! Representation on the I,T.C.
21, It was clear from the outset that the Scheme was

exclusively a producers! arrangement, and that the I,T.C.
represented purely producers' interests. Thls fact was not
altered by the presence of British Government representatives
on the I,T.C., although the U.K., was the second largest
conguming country,.

The Second Agreement provided in Clause 6 that the
I.T.LC. *may invite such other persons as it may think fit to
attend its meetings in an advisory capacity®. After the price
of tin was successfully raised to above £200 per ton in 1933,
demands for consumers' representation grew more insistent,
At the World Monetary and Economic Conference in July 1933, the
I.T.Coe Chairman emphasised that his committee had been
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"consigtently mindful of the interests of the consuming
countries®, (See Note 18), Mr.Cordell Hull, on behalf of
the U.S.A. Government, expressing a "natural concern that

any agreement should be equitable to the consuming courtries®,
stressed that "international commodity agreements should
contain provisions for the protection of the consuming
countries®, When the price soared to the £240 level in April,
1934, "there was certainly a widespread feeling among
consumers everywhere, notably in the U.S., that the markets,
and therefore at any rate the smll consumers, were being
ctarved with a viev to forcing up prices to a higher level.®
(See Note 19). The UM.S.Hovse of Representatives Committee

on Foreign Affairs appointed a sub-committee to investigate
the means of making the U.S.A. as far as possible independent
of the Tin Control, AM hough a proposal from financial
quarters that the U,S.A. should acquire big stocks of tin

"as war reserves® was negatived, the McReynclds Tin Bill was
introduced in April 1935 to foster domestic mining and

smelting indvstry under heavy protective duties,

22, The I.T.C., in the face of adverse oriticisms,

decided that a panel representing the chief consuming countries,

Note 18,  L.O.N.3 op.cit., (1933, II. Spec.4) p.28.

Note 1 Mineral Industry 1934, p.5613 also the "Econcmist®
18, 3 34, p.BOO
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but without voting powsrs, should be invited to attend the
Committee meetings and discuss "subjects directly concerning
the interests of consumers®., After a meeting of the I.T.C.
in October 1934, il was made kmown that the U.,S.A. and Greai:.
Britain would be represented as consuming countries in a
consultative capacity,

The crueial points appeared to be (a) the selection
of the consumers! representatives and (b) the interpretation
of what questions affected consuming interests, PBoth issues
depsnded entirely on the I.T.C. The Third Agreement provided
for consumers' representation from®" each of the two largest
tin consuming countries....to tender advice to the Committee
regarding world stocks and consumption (IIIs6; italics added).
The Fourth Agreement specifisd that there were to be three

consumers® representatives: one appointed by the U.S.A.Govern~
ment, one "eppointec as the direct representative "of U.S.

tin consumers, and the other appointed to represent other

tin consumers. (IV:l3).

In faet, the consuwers' representatives invited to
the I.T.L. under thé Third Agreement were essentially the
representatives of the Tin Plate Industry, whose concern was,
as Knorr pointed out, rather for the stability of price than
the cheapness of tin. The tinplate industry, coafronted with
high tin (and steel) price and low demand had just concluded
an 1aternational cartel agreement in 1934 in order to raise
the prise of its own products. (See Note 20 on the next page).
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The final consumers.of tin were no diffused that no concerted
action or representation was possible, except perhaps through

the Government of such a purely consuming countiy'as the U.S.A.
In any case, the advices sought from the consumers' representat~
ives were those regarding %stocks and consumptioa®™. The
consumers'! panel had no voting powersy and decisions of the
I.T.C. could be tai«:en without 2 meeting by correspondence between
the Chairman amd all delegations entitled to vote., Knorr
interpreted this ciause ss z meassure calculated %o discuss the
producers! policies without the presence of the consumers!

representatives, (See Note 21),

Vil The Policy of the I,T.C.
23, From its first formal meeting in April 1931, till

the end of 1941 when de-facto control of exparts stopped, the
I,T.C.held about 80 meetings an average of one every six
weeks, The composition of the I,T.C.varied from time to time,
Its main tasks concerned the fixation of quotas, the renewal
of agresmente and determination of the standard tonnages and
the Buffer Pool. Except during the war years, when it was
confined to London, tiue meeting place of the I.T.C. rotated
among the four Buropean capitals 3 Ibndon, The Hague, Brussels

and Paris.

Note 20. It is interesting to note that the Tinplate Cartel
and the T.P.A., at some time or other, used the same address
in Iondon, This could not be aere ecoincidencs,

Note 21, op.cit., p.153.



o3560

The only terms of reference for the I,T.C., policy,
as far as published documents were concerned, were contained
in the first clause or reamble of each agreement, The First
Agreement declared that *the Scheme i1s intended to secure a
fair and reasonsble equilibrium between production and
consumption with the view of preventing rapid and severe
oscillations of price". In the Second Agreement, the phrase
"and t0 ensure the abgorption of surplus stock® was added;
but ecuriously enough, the word “equilibrium® was replaced by
"relation®, "Equilibriun* is a vague enough concept:
"relation® is much more so., The wording was recast in the
Third Agreement, and the aim was stated ass "adjusting
production to consumption, preventing rapid and severe
mcﬂlatiom of price and maintaining reasonable stocks®,

The preamble of the Fourth Agreement set out the object in
these words: "keeping world stocks at a normal fig;zre, adjusting
in an orderly manner supply to demand, while at the same

time making available all the tin that may be required and
preventing rapid and severe oscillations of price,”

The drafters of these documents, using the terms
which they did in these declarations, would be severely taken
to task, were they to submit an Economics thesis for a
Ph,D.examination, "Adjusting production to consumption®, or
"supply to demand®, and "making available all the tin that may
be required®, all beg the important questions at what price?
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The nearest answer to this is the phrase #falr and reasomable
equilibrium®, which in its turn begs the questions of what

is fair and reasonable? and in whose view? what criterion?

If "gevere and rapid price occillations® were to be prevented,
it is pertinent to ask whether the price was to be stabilised
around the top, mean, or minimmm level of the price waves
which would obtain under *free" conditions. Again, the
assertions that ®surplus stocks® were to be "absorbed®, that
stocks were to be kept at a "reasonable® or "normsl®? figure
raise the issue of what is reasonable or normal. The normal
stocks in the I,T.C.'s viow transpired, in 1933/34 during the
discussion of the buffer pool scheme, to be between 15,000 and
18,000 tons. Even the latter quantity only amounts to little
m than two months consumption in the most depressed year
1932, or about five weeks! consumption at the 1929 rate.

This was far below what is regarded as normal in the trads,
i.e. botween 2% and 3 months absorption. A large stock is
usually associated with low price: when stocks are sald to be
in %surplus®, it implies that the price is too low in the eye
of the speaker, and a reasonable stock corresponds to a
reasonable priée . The crux of the matter, therefore, involves
the determination of mrice.

2 In the early stages of the control, the I.T.C. gave
an impression that its funotion was to regulate the stock

position, and that it was not concerned with prices. At the
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World Economic and Monetary Conference in 1933, the Chairman
of the I,T.C, asserted thatis |

4Tt was no part of the Tin Committee's policy or the

policy of the Governments they represent to forece up

the price unduly, The scheme does not attempt to

regulate or control prices, except indirectly by

adjusting production to demand, and by making a

reasonable pfovision for the reduction of admittedly

excessive stocks®, (See Note 22),.

Again in 1935, in an official telegram to the
Ameriean Tin Trade Association, Sir John Campbell reiterated
that ®none of the governments represeanted (in the tin control
plan) desired any undus price rise®, This led a writer to ask
what ﬁhe word "undus® meant, and whather £230 at the begimning
of 1935 was not considered high enough, since quotas were then
cut and the stocks of the Tin Pool withheld from the market,
(See Note 23).
Some light can be shed on the price policy of the

I.T.C, by observing its actions and those of the Inter-
national Tin Pools. In 1931, it was stated that the Pool
would start sales of 5% per month of its holding, at the
monthly average price of £150, which was subsequently raised

Note 22, L.O.N, (1933 ¢ II.: Spec. 4) p.28.
Note 23, E.Baliol Scot in Mineral Industry 1935.
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to £165 after sterling left gold, That was in the depth of
the depression when price was around £115 per ton. This
declaration seemed to suggest that the minimum level which
could be regarded as "reasonable® was £1653 but such a
unilateral declaration was not binding, and in September 1932
when the average price rose to £153, the Pool Committee revised
its pronouncement and promised not to release tin until the
quotas reached 40%, Moreover, the preseénce of a subsidiary
invisible pool (See Note 24) suggested that £165 as a minimum
fair price was not seriously contemplated, In May 1932, sugg-
estions were put forward to make the base level £200 per ton.
It is Jmown that the Tin Pool begun in 1931 was first
liguidated in the last months of 1933, whilst the international
quota stood at only 331/3%; but the average price was then
around £225, From these fasts, the rumours within the trade
that the I.T.C. aimed at a price between £225 and £230 were
justified, They were confirmed in August 1934 when, as the
price showed a falling trend towards £225, the I,T.C. decided
to cancd the increass, previously made, in production

quotas as from the third quarter of the year. A little earlier,
a new Pool agreement had been signed, whose activities, since
it could not come into operation until April 1935, were carried
on in the meantime by a private pool run by "members of the
advisory Committee to the I,T.C, or eompanies of which some

Note 24, See paragraph 33 in Ch,TX below.
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of them were direectors or shareholders," (See Note 25),
The reason officially given for the setting up of this pool
was “the urgent importance of preventing wide fluctuations
in tin prices", (See Note 26), However, the average range
of price fluctuations in the three months ending Juns 30th,
before the pool was established, was only about £7 «~ a low
index of,ﬂnchmtijons for tin, compared with £8 in the same
period of 1935, and £15 (at times t buyers only, no sellers)
in July 1935, while the Pool was functioning., The truth
appears to be, rather, that the I.T.C. was trying hard to
maintain price around £220-230, at any rate above £200.

It was in the summer and autumn of 1936 only that
price was allowed to remain below £200. With 10% heavier
deliveries than in 1935, the quota was allowed to remain at a
percentage much higher than the 1935 average, There was no
pool activity, owing to the criticisms of the last Pool and
the adverse effect of the “Pepper Scandal®* in 1935, but the
main cause of the fall in price appeared to be the anticipation
of a breakiown of the International Control, due to the
difficulties over the negotiations with Siam, However, froa
the middle of November 1936 to October 1937, price was
aliowed to rise to am average of £230, with a peak over £300
in March. Quotas were lowered from 105% to 100% in the

Note 25, Answer given in the House of Commons by Sir Philip
Cunliffe-Lister, the Colonial Secretary, in February 1935,

Note 26, 1bid. —- also T.P.A. : op.cito, P.13.
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first quarter of 1937, thereafter they were maintained at
110%, There was no reason why, in the interest of price
stabilisation, they could not have been raised still ﬁuther.'
In the first quarter of 1938, when deliveries showed a small
decline, and price started to £all below £200; the quota
was reduced sharply to 70%, and further to 45% (including
10% frozen in the Buffer Stock) in the second half of the year,
In June, after price hed fallen to nearly £150, a new tin
was concluded and__opened for signature,
The Tin Buffsr Stock scheme of 1938 stated in clear
terms for the first time the price policy of the I,T.C,
Clause 19 provided that "the present objective of the schem®ece.
is to maintain a price per ton ranging betwesn £200 and £230
gterling, This price rangs may be varied by a resolution of
the I, TeCeeses™ The objoctive was realised from October 1938
onwards, and price successfully maintainsed between the bounds,.
until the outbreak of war in Burope altered the whole situation.
The conclusion is irresistible that, from 1933 at
any rate, the policy of the I,7,0. had consistently been to
maintain price level at a level above £200 - possibly around
£2253 although it may be true that in 1931 ard 1932 the I.T.C.
had a purely defensive policy of preventing price falling
below £150, Contrary to the published objectives, price
stabllisation, normlity of stocks and other considerations
appear to have been subsidiary to this "’policy:
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Iable VIII, 4.
Quotas, Price, Visible Stocks and Deliverleg.
v I I | I w | v | v |vO
i Quota~Period, Quota Date of ‘| Month~ |Total [Mon‘bh]y Vis,
§ % Decision | 1y VisibleDeliver-|Stocks
i (excle Average| Stocks {ies i/t of
| Buffer Price ['000 |(Av,of 3|months
; Stocks k3 tons, [previcus|of
| . ete, months) |deliv-
{ Qloms. at date III. 'Wr‘oms.
Firgt Agreenent
1931 Mar,-May 77.7 | Feb, 1931 | 118 | 53,0 | 10,0 5¢3
Tune-Dec, 65.4 | Moy 197 | 10, | 58,1 | 10,0 5,8
1932 Jan,¥ay 5642 | Nove 1931 | 133 | 59.2 8 7.0
June 43.8 | Apr, 1932 109 | 60,8 6.7 9.0
July-Dec, 33.3 | June 1932; 115 58,2 | 6,7 8.5
1933 Jane~June 33,3 | June 1932)| 115 58,2 649 8.5
July-Dec, 33.3 | Apr. 1933 | 158 | 50,2 7.1 | 7.1
Second Agreemefit, :
11934 X 40 | Oot, 1933 | 224 | 34,1 9.7 35
Ila 40 | Apr, 1934 | 240 | 22,9 | 76 | 3.0
I 50 | May 1934)| 234 | 2.6 8,0 2.7
I 50 | May 1934)| =234 | 2.6 8.0 2,7
w 40 | Aug, 1934 | 228 | 19.7 7e2 2,7 .
1935 1 40 | Bov. 1934 | 229 | 19.2 7.0 2.7
Db 56 | Mug, 1935 | 223 | 17,9 | 8.3 | 21
IVa 6. | Sept.1935 | 224 | 16,2 | 8.8 | 19
III 70 | Oct, 1935)] 227 | 17.4 9.2 1.9
| v 80 | Octe 1935)| 227 | 174 | 9.2 | L9
119% I 90 | Dec. 1935 | 220 | 17.3 | 9.4 | L8
III 90 | June 1936 | 183 | 18,6 | 10,5 1.7
| IVa 90 | Sept,1936 | 195 | 18.% 9.6 1.9
t v 105 | Nov, 1936 | 231 | 25.3 8,8 2.8

For Third Agreement see next page.
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1

I II III Iv e VI vII
Quota~Period Quota Date of |Month~ |Total |Monthly |Vis,
Decision |1y Visible Deliver-|Stocks:
(excl. Average|Stocks | ies i/t of
Buffer Price |'000 (Av.of 3{momths
Stocks | £ tons, | previousof ‘
ete, | months) |delive
Quotas, at date; III, *000tons | eries,
T ement i , .
1937 I 100 | Jan, 1937 229 29.1 10.2 2.8 |
II 110 Mar, 1937 283 275 12,0 2.3
I 110 June 1937 250 27.1 11.0 2.4
1938 1 03 Dec, 1937 190 > A 10.7 2.8
I 55 Feb, 1938 183 23.0 9.2 3.2
III 35 Juns 1933 178 35.8 8.3 be3
Iv "35 Sept.19338 194 40,5 6,8 640
II 40 Mar,' 1939 216 37.8 Y 5e1
IIIb 60 3/9/1939 | 229 | 3L.2 %1 344
IIIc 80 12/9/1939 | 229 | 3L.2 %1 | 3.4
I1Id 100 late Sept.| 229 3.2 961 34
IVa 60 1939, 229 3.2 %1 3ed |
III 120 Oct, 1939 230 38.2 9.5 4e0
v 100 Nove 1939 230 38,0 10.4 3.6
1940 1Ia 60 Nov, 1939 230 33.0 10.4 3.6 !
I 120 Des, 1939 249 38.3 13.0 2.9
II 80 Feb, 1940 3 33.1 15,8 2.1 |
la 100 May 1940 30,6 143 2.1
IIT+1IV 130 July 1940 @ 266 ‘
I
1941 I+II 130 July 1940 : 266 ;
IIT+IV 130 Yar, 1941 | 270 :

T

Sources:V 3 American Metal Market : Motal Statistics (N.Y,)
VIs W.H,Gurtsen (London)

The Roman figures in Column I denote calendar quarter=
Yyears,
times, Earlier fixations of quotas are marked by
letters ay, b, Cyeees after the quarter, The final
fixations are indicated by the absence of such letters.

Hote

For scme quarters, the quotas were fixed several

Total visible stocks include stocks in the Tin Pools,
For composition of the visible stocks, see, Ch,II, para,l7
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VIII Quote Fixing.
254 The method by which the I.T.C. fixed the quotas has

not been revealed to the publie., An exaninztlon of Table
VIYI.,, however,suggests some broad principles whieh appear
to hsve been adopted by the Committee. The data on which the
calculation was based sppeared to be the f2llowing:

() price, (b) deliveries, {c) stocks, (d) outside production,
(e) members' actual output, (f) consumers! resction,

(g) general conditions, (h) producers! reaction.

(a) Pricey The current price was considered against
the background of the tremd. If it was too low, quotas
were cut, and conversely. Compare Columns IT and IV, In
the earlier stages of restriction, small cuts were made
teﬁtatively; but efter Janvary 1934, whenever the monthly
average price showed a tendeney to drop below £200, the quota
wag cut sharply. This was particularly true of 1938,

(b) Deliveriest In general, quota changes followed
the changes in deliveries. (Column VI) As deliveries slackened,
quotas were cut, Large divergences between deliveries and
consumption were probably\ taken into account, and cousumption
estimated from the activity of tinplate mills in the l'.S.Z.,
and South Wales, the extent of tinplate orders, automobile
prodnction, building aetivity, ete.

(e) Stocks ¢ Stocks influenced cuotas in an inverse
manner, A low level of gtocks was a signal for the quotas

to be raised, Whether the 7,T.C. had access to the staliisties
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of invisible stocks is not known, Judged from the visible
stock figures (Column V), the I.T.C. appeared in the early
stages to set itself the tagk of reducing them from 60,000
tons to a figure below 30,000 tons, It, however, the average
monthly deliveries were below 10,000 tons, quotas were kept
below 50%, even though visible stocks were low enough, in
absolute terms, and even though price was above £200, This was
most conspicuous in 1934 and the first half of 1935, From 1934
onwards, the total visible stocks were deliberately maintained
below the rate of three months' deliveries (Columm VII) and

at times even below two months' rate.

(d) Outeide production: Having estimated the figure of
consumption (or deliveries) and the desired changes in the
atohks according to the price criterion, the tonnage of total
current production required to meet these conditions was
obtained, This figure, less the estimated outside production,
gave the total release for the participating countries. Outside
production vas a fairly predictable guantity, though it was
not a fixed one - generally it followed a rising trend -
since errors of estimates tended to cancal each other out,

The biggest item which probably worried the I.T.C. was the
shipments from China which showed an erratic course varying
between the amnual rates of 6,000 tons and 11,000 tons,

(e) Members'! gctual outputs The total desired release for
the participating countries arrived at in (d) was then
converted into a percentage of the standard tonnages - expressed
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in monthly or quarterly rates. Some complications arose out
of the flat-rate privilege enjoyed by some members, whase
current exports, however, could be eatimated from the statistics
they were obliged to supply to the I.T.C. In the Second
Agreemsnt, when many of the flat-rates were made equivalent

to 65% of the standard tonnages, an increase in quotas above
65% entailed a bigger increase in the permissible exports,

This probably influenced the astion of the I.T.C. Hotice

the attempts to fix quotas at 65% and no more for the third

and fourth quarters of 1935, which subsequently had to be
given up. Another source of eomplications in the calculation
of quotas was the discrepancy between actual exports and
permissible exports, since arrears and excesses were carried
over and adjusted in the next quota period. Bolivia, for
instance, presented some difficulties on this point, especially
during the Chaco War when the adjustments required assumed

very large magnitudes,

(£) Consumers! reaction t Although consumerd® represen~
tation on the I T.C. was ineffective, not to speak of its
absence in the earlier stages, the reactions of industrial
consumers, especially in America, had some influence upon
the quota determination. This consideration probably led the
I.T.Co to maintain quotas-above 85% in 1936, in spite of price
falling to nearly £175,



.3670

(g) General Conditionst The normal decisioms of the

I.T.C, were somewhat modified by the gensral course of events.
At the outbreak of the war in Burcpe, quotas were swiftly

and repeatedly raised at short intervals, and visible stocks
were allowed to rise to amounts equivalent to about 4 months!
intake. Again, from July 1940, the mntract of bulk purchase
betwsen the U.3,Government and the I,T.C., was responsible for
the maintemance of a 130% quota, but as stocks grew, the I.T.C,
did not hesitate to reduce quotas drastically, even in wartime,
Note the cor«si&érable lowering of the quota for period IVa in
1939, and the second quarter of 1940

(h) Producers' Reactiont Not least among the consider—

ations influencing the I.T.C.'s actioen was the producera!
reaction to drastic cuts in quotas. These were decidedly
unpopular, since cost of production was raised as output was
restricted, An absolute restriction by two thirds of the
standard tonmnages (about 3/4 in the case of Malaya) was possible
in 1932 and 1933 when price was at a record low level and
stocks similarly high, In the recession of 1938, the quota
released to the market was 35%, but prcducers were allowed to
ship an extra 10% for the Buffer Stock. The I,T.C. had
probably learned the psychological fact that successive and
frequent cuts in quotas were unpopulars consequently there
was a tendenqy to mke swift euts and to maintain low quotas
while this was possible, in erder to be able to grant small,
yet wélcona, increases later, IlLarge increases in quotas were

seldom made, except in wartime, The quota for the third
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quarter of 1935 was revised twice., That for the second
quarter of 1937 was increased within a week. That for the
third quarter of 1939, at the outbreak of war, was revised
four times, These facts could be cited in faveur of the I.T.C.
on the grounds that their decisions were not rigidly clung to,
when events had clearly proved that the relesse was not
sufficient, but on the other hand, they showed the I.T.C.'s
reluctance to raise quotas, For the third guarters of 1935

and 1939, the final revisions of quotas were made retrospective,
after the periods_had elasped. Such inereasss in permissible
exports were therefore too late to be effective, as: was shovn

by the large under-exports,

X tic Action during the S

%, Of special interest was the attempt made by the I,T.C.
to raise the price of tin from £102 in April 1932 to £230
towards the end of 1933, Despite the successive quota cuts
from the original 77.7% to 43.8%, the visible stocks accum:~
lated to 60,900 tons at the end of January 1932 - an increage
of 8,500 tons within 10 months. In June 1932 they stood at
58,200 tons, equivalent to 8} months' deliveries, The
International Tin Pool reached the maximum holding of 21,000
tons only five months after it was begun, This was exclusive
of subsidiary pools and other private holdings, There seemed,
at the time, to be no end to the depression which had then
lasted for more than two years,
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27. Opinions of some sections of Bolivian interests had
been from the outset that the iunitial restriction was not
sufficiently drastic, and that at least a cut of 50% in world
output was called for, Iow cost producers in Malaya were
against exeessive cuts, As late as in November 1931, the
Chief Secretary informsd the F.M.S. Federal Council that the
Government “wes Vdefinitely oppesed to any international osut

if it involved a local cut of more than the present 60%

That this view was not shared by the Colonial Office in london
was demonstrated by the subsequent lowerings of quotas . Never-
theless, compromises were sought and the changes in quotas
were gradual. In the Spring of 1932, the view of many Malayan
producers became more reéonciled to drastic actions, The
Mihing Journal of April 30th (p.291) observed that "Today
there are many who say thato..to give results which are worth
while there should be a complete shut-down, say for three
months, in all the countries comprising the restriction body.-"
In the beginning of May, the Council of the T,P.A. in London
discussed a proposal made by Mr.E.J.Byrne (See Note 27) to

the effect that all signatories were to cease production durihg
Juns and July and that the quota for the next ten months was
tobe 40%3 an alternative was offered by which production.

Note 27. E.J.Byrnes Chairman of the Kamnnting Tin Dredging
oy 6xocutive committee of the T.P.A.3 replaced Mr.Howeron
in 1935 as adviser to the British Delegation on the I,T.C.
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could proceed in the three months June-August at 131/3 %,

and the liquidation of the Tin Pool was made conditional

on the price reaching £200 for a month, ‘I:‘he total stoppage

of mining met with stiff opposition, particnlarly among
Chinese mines, In May, the Malayan Chamber of Mines (in London)
recommended a modified versioen of the Byrne proposal, Instead
of a stoppage of. /‘production, there was to be a stoppage of
export for two moﬁths and for the next ten months export quota
was to be at the rate of 40%; thus production could be econtim-
ously earried on'at 331/3% “or the whole year. This wes
endorsed hy the Nigerian Chamber of ifines, After an I.‘T.C.V\ |
meeting at the Hague later in the month, it was made known that
#the practicability of this scheme 1s now under considerati.on{
by the participating Governmentag and subject thereto the &
Comittee are unanimously of opinion that it should be

accepted and introduced at the earliest possible date,® The
main difficulty seemed to be with Malaya = since the Inter~
mtional 331/3% production qnuota meant a 25% domestic quota,

A Chinese spokesman asserted that 25% production would k111

the gravel pump mines, The F.M.S.Wirden of Mines, however,
urgingthem to sccept the seheme, sald that ®it is feared that
people holding large quantities of tin will go bankrupt and be
foreed to sell®, that the miners were in fact between" the
devil of 257 quota ard the deep sea of price down to anything
eround £50 a ton", Ue added that "the I,T.C. wonld né‘b

tolerate® any production in exeess of the quota, Esrller in
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May, the F.M.S.Government had declared that they would buy
up and hold quantities of Chinese mines' output until the
price reached £200, Final decision in any case rested with
the Governments. Iate in June, the I,T.C. announced the
acceptance of the modified Byrne scheme, with the export
embargo starting on July 1st for two months, In September,
the Intermational Pool authority pledged itself not to
release any tin until the quotas were raised to 40%, Siam
did not participate in the Byrne scheme, nor in the Tin Pool,
although her tin éxport in 1932 was about one quarter lower
than in the previocus year,

28, The effect of the embargo was to increase the
stock of tin concentrates in producing countries in July and
August, Total visible stocks rose from 58,200 tons at the
end of June only to 60,400 tons at the end of July, and
started to decline to 57,400 in August, The increase in July
was mainly accounted for by the ﬁcmo in the Straits
Settlements carry-over., Elsewhere the visible stocks started
to decline, gradually at first, but more rapidly in August,
and especially after the end of the yoar." World deliveries
reached the lowest level of 4,820 tons in July, compared
with 9,382 tons a year earlier, After the New Year, and
particularly after March 1933, they rose by leaps and bounds,
because of the revival of the industrial demand in the U.S.A.

At the end of the Byrne Scheme, they reached 9,400 tons and
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were still increasing, In April 1933, when the I,T.C. met to
decide upon the guota for the next period, visible stocks
amounted to about 50,000 tons, and monthly deliverles were at
the rate of 8,000 tons, Price rose about 50% to £158, The
I.T.C. decided to continme the 33.3% quota for the next six
months, Meanwhile, as a result of the d_rastic regtriction in
export, consumers continued to draw upon their invisible
stocks to meet the increase in consumption. The combined
effect was to keep deliveries at a lower lewel than actual
consumption. Vis%ble Stocks, however, steadily declined and
were below 30,000 tons in December 1933 for the first time
since 1929, Price was thus pushed up past £200 in May, 1933,

and in November it reached £230.

Q. Various opinions have been advanced regarding the
Justice and fairness of the measures taken by the I,T.C, in
1932 and 1933, Advocates of the scheme justified the I.T.C.'s
action by the argument that, since the metal was not wanted by
the consumers - witness low price and high stocks - it was
only right that exports be stopped and then severely
restricted, Those against it argued that the £200 aimed at
was more than twice the costs of a big proportion of producers,
and that without the control, production would have been
concentrated on the low-cost mines. To this argument, the
low cost producers would subseribe and their complaints were
that they had to suffer severe restictions whilst others
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outside the scheme benefitted without being subject to any
control. Whatever we think of the initial justification of
the Byrne Scheme, its special justification disappeared in
1934 when price had reached a high level and stocks became
"normal® in the semse of the trade. The continuance of the
Control Scheme in 1934 at a low quota of 45% conld not be
Justified in the face of the revival in the industrial
demand,
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CHAPTER IX

COMPUIS TRIGTION OF OUTPUT - II
(c) THE_TIN POOLS
30, The general tendency of the promoters of the Tin

Quota Scheme to hold stocks for speculative purpmses, together
with the encouraging examples of the Bandoeng Pool and other
price support measures of the past, made it natural for the
I.T.C. and its advisers to consider the ﬁithimlding from the
market of tin already produced as an important adjunet to the
scheme for preventing the metal being produced, Not only did
this promise highor price and profit, but it proved to be a
useful means of a;oidir)g too drastic quota cuts during a trade
recession, without releasing much tin to the market.

I, The Terms of the Pool Agreements,

31, The terms of the Pool Agreements (See Note 1) were
as féllowss

(a) Memberships The First Pool was formed by British
and Dutch groups with the knowledge and approval of the four
governments which were signatories to the Quota Greement,
The Second Pool operated in two partss (i) Between June 1934
and February 1935, it was formed by British and Dutch interests,
(11) the second part which operated actually aceording to the
Agreement of July 10th, 1934, came into operation in Apeil 1935

Note 1, Réferences to the text of the Agreements will be
abbreviated in this manner 8 PII ¢ 12 and 13 for Second Pool
Agreement Clauses 12 and 13, The First Agreement took the
form of a commnique of the ITC dated 21/9/31.
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and existed for five months: it comprised the four Govern-
ments which were original members of the Quota Scheme, (PIIsl)
The Third Pool membership compf;sod, in addition, the Govern=
ments of the Belgian Congo, French Indo-China anmd Siam,

(b) Executive: All the three Pools worked in close
co-operation with, and under the guidance of the IIC (PII:3 and
163 PIIT 1 15 and 1'2’)". The executive of the First Pool was not
specified; but the Chairman of the I,T.C., was ex-officio the
Pool Chairman, In the Second Pool, this elause was repeateds
but the executive wes a "Buffer Stock Committee® of four
members, each nomirated by a Delegation on the I.T.C., and
working on the principle of unanimity (PII12). In the Third
Pool, the Exscutive Body included a manager and an assistant
manager appointed by an I.T.C. sub—committee, Neither the
manager nor the assistant manager might be persons ®at present®
connected with tin mining, marketing or distribution. The
Executive Body earried out the I,T.C's instructions, ecommni-
cated to it by the I,T.C, Chairman, (PIIT : 13,14,16, also 19 and
20).

(e¢) Intake of the Poole It was mot specified how the tin

was to be sequired by the First Pool, Contribution to the Seeond
and Third Pools took the form of a special ®buffer qucta®
allocated among the members in proportion to their Standard
Tonnages. (PII s 63 PIIT & 5), The Buffer quota was fixed at 5%
in the Second Pool ~ making 8,282 tons of metal in all to be
delivered not later than the end of 1934 (PII:7), For the



376,

Third Pool, the .initial amount was to be 10,000 tons, which
the I,T.C. could increase, and did in fact increase, to a maxi-
mum of 15,000, Half of the initial tonnage was to be eontri-
buted not later than October 31st 1938 (four months! time), the
balance within the next ﬁhme monthe, For these purposes, the
I.T.Ce was empowered to fix quotas as they wished., Any
difference between the permissible contribution and sctual
contribution of any member could be offered, pro rata, to
other members, (PIIT 3 3,4,7 and 8)
Contribution could be in the form of (i) actual

tin at loeal smelters or warshouses, or (ii) London Metal
Exchange Warrants, or (1ii) warrants on any warehouse or docu-
ments of title approved by the Executive. (PII 3 8 to 10;
PIII & 9 to 11),

(d) Sales from the Pool : Sales from the First Pool

were governed by a schedule with a sliding scale eecording to
price ~ which was subsequently revised, By the Second Pool
Agreement, the Committee was empowered to sell and empley

the proceeds for the purchase of ting there was some spaci-
fication regarding the disposal of the stocks on the expiry
of the Scheme (PII3 11, 13 to 15), From the Third Pool,
sales were authorlsed at the price of £230, or as the I,T.C.
thought fit, Tin remaining in the Pool after the expiry of
the Agreement was to be 1liquidated within 2 months at a price
notﬁbelow £200, or if that was not posaible, within 12 months
1{; equal monthly quantities (PIII : 19, 20 amd 24(b).
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(e) Secrecys Although not specified in the First or
Second Pool Agreements, secrecy was strictly observed, This
~was provided for in PIIT : 18, according to which, even the
communication of information to the I.T.C. was forhidden
without the express sanction of the I,T.C. Chairman.

A1l contributions to the Pools, however, were
included in the "Visible Supply".

(£) Objective: The objeect of the First Pool was
avowedly to raiae‘-prieo." The subsequent Pools offielally
nemed "Buffer Stocks® had as their "definite objective the
maintaining of the priece of tin between certain limite®
(See Mote 2). These limits were defined in the Third Pool

Agreement as between £200 and £230, which could be altered

by the I.T.C.
II The First Pool 1931 -~ 1934,
32, In June 1931, the priee of tin reached £100 per

ton and total visible stocks rose to nearly 59,000 tons,

After an I.,T.C. meeting at The Hague in August, it was
announced that an Intermational Tin Pool had been formed
earlier in the month, The tin to be acquired by the I.T.P.
would be released only if and when the aversge price of spot
tin on the London letal Exchenge durinz any completed ealendar
month exceeded £150 per ton, and the initial monthly relcase

would be 5% of the Poolts holding,

Hote 2. T.P.A, t op.eit,, p,13; also PIII:2)
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In December 1931, the minimum selling price was increased to
£165 for a monthly release of 53, £176 for 10% ete., with

- rising percentage as priece advanced, In September 1932

it became known that, owing to the more drastic restriction
of output in the Byrne's schene, the I.T.P. Committee had
committed themselves not to release any tin until production

quotas were raised to 40% of the standard tonnages.

33. It is not quite clear whether the "tin to be sequired
by the I,T.P,* was acquired from previous private or govern-
ment stocks, and merely immobilised by the Pool, as in the
Bandoeng Agreement, or whether the I.T.P.Committee bought

tin in the open market, Origimally it wes suggested that it
should be financed by the sigmatory governmentss but most of
the administrations at that time were too hampsred by budget
deficits to sccept the suggestion, The working of ths Pool was
kept a secrets the membership of its Comnittes was not
revealsd, Conpared with it, the Bandoeng arrangement was quite
a well publicised affair, According to Knorr, the I.T.P. of
1931 ®was essentially a private synlicate....It seems that it
was financed by private subscription, and that the A.O.
corporation and the Government of the H.E.I, were the most
importent members." (See Note 3). From September 1931 to

July 1933, Pool communiques regularly revealed the totsal holdings

of the Pool; but there was no intimaticn of how, when and

Note 3.' op.cit., pe119. See also Mr.V.A.lowinger's address to

miners in Yalaya in 1935 reported in Mining Journal of 17th
Anonst. 1035, n.611.
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how much was subsequently sold, The size of the Pool, as
published, was increased from 5,000 tons in September 1971
gradually te 21,000 tons in Jemuery 1932, at which level
it remained, probably until sales began late in 1933, A
contemporary writer reported that "the general impression
appears to exist thot the Pool consists in part of an
accurmlation of tin in Government hands, and in part of the
former private pool holdingss but whether the Pool itself
purchased metal on the market, which was added to the
previous stock, the writer is in no position to judge.*
(See Note 4.).

There were reports that a second large Pool was
formed late in June 1932, which started to enter and support
the ﬁar!oats in August. The new pool was probably private
speculative dealing, with strong financial backing, since
as much as 1,000 tops was reported to have been bought within
a day, and a2ltogether something 1ike 7,000 tons was thought
to have been taken up by it at the end of August., Some
observers commented that the objective of the "New Pool" was
to alarm consurers into re-stocking in view of anticipated
impetvement of trade in the U.S.A., and the heavy restriction
of produection, Whatever the case, the effect of the “New Pool®

activities was different from the “International Pool", since

Note 4, Mineral Industry 1931, p.534. See also Eastham,
loc.cite, p.22; Mining Journal 27/1/34, p.543 Wollnik,
op.cit,, p.184;3 Sehmt, op.cit., p.49 n.2,
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the tin hoarded by the "New Pool® did not appear in the
visible stocks, As the "International Pool® stocks were
unchanged, while the ¥New Pool" accumlated, the visible
stoeks as published tended to be reduced,

The amount of tin frozen was thus much in excess
of the 21,000 tons which the Pool communi&;ues announced as

being maintained intaet throughout the year 1932,

I1i, The Segond Pool 1934 ~ 1935.
34 In April 1933, while there were still large

quantities of tin in the First Pool, a proposal for a new
Pool to be shared by the Governments of Halaya, Bolivia amd
the N,E.I, was put forward by the Duteh representative at

the méeting of tin producers in Singapore, Soon afterwards,
a more ambitious schems to taks up practically the whole
"yisible supply® was suggested, These early proposals,
however, were not adopted; Eerly in October of the same year,
when the new Quota Agreement was signed, discussion of a
Second Pool Agreement restarted. It was now porposed to effect
a eloser link between the Quota Agré@ent and the Pool
Arreement by including all the restricting governments in the
Pool., It wes also proposed that the countribution to the Pool
mst come from the quota fixed hy the I.T.C. In December,

the discussions reached the stage of definite proposals, and a
melorandum was ¢irenlated to the restrieting parties, It

claimed that without a surplus or "margin® pool, the tin

market would be at the merey of speculators who, by
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purchasing or bidding up the current smelter output for a

few days, could raise the price to an undesirable level, even
if production and consumption were balanced, In such an
event, the I,T.C. would be compelled to increase the quota at
the risk of putting production out of balance with consumption,
Moreover, the time-~lag between the decision to increase the
quota and the availability of the increased supplies would
provoke oscillations in price, On the other hand, a surplus
stock outside the I,T.C, would afford no means of preventing
oscillations in price.

35, Soon after its publication, the memorandum encountered
critical comments, not only from the usual oppusition spokes-
men of the Gopeng~Tronoh group, but from the smalting industry
(The Straits Trading Co.), the Chinese miners in Malaya, a
mmber of Nigerlan miners, the London Metal Exchange and some
of the Eastern merchant houses. Inside the T.P,2., the
controversy led to the resignation of Sir George Maxwell

(See Note 5) from the Chairmanship, The genmsral feeling against
the scheme was engendered by the realisation that the tin
injustry was now to be under permanent control, even at a time
when the industry had taken a prosperous turn. The specific
argument against the Buffer Stock scheme was that it was
unnacessary since the alleged fear of speculative ecornering
could be easily prevented by giving the I.T.C. emergency powers
to increase and lower the quota at short notice., On the whole,

lf!pte 5¢ Sir William George Maxwell was Chief Secretary to



382,

among British opinions, the support for the scheme came

mostly from Iondon, where the T.P.A. Executive Committee

. expressed great enthusiasm and the members unanimously voted
in its favour after the resignation of the Chairman, The
Malayan Chamber of Mines (in london) also approved the

schene by a bare majoriw in the absence of the Chairman

and gome other membérs of the Couneil, In the middle of
February, 1934, the Nigerian Chamber of Mines (also in London)
followed suit by supporting the scheme on the understanding
that 1ts acceptance did not commit the industry to any further
prolongation of the Restmm; scheme, In Malaya, the F.M.S.
Chamber of Mines in Jamiary rejected the proposal by nine votes
to four, unanimously adding a rider that it was undesirable
for the I,T.C. to be comnected with Pool operations. Stronger
criticisms were voiced at the Chamber's meeting in May. Among
the Chinese miners in Malaya, those in the State of Perak
unanimously opposed the Pool on the grounds that it was
unnecessary, contrary to their interests and that it would
destroy free marketing of tin, This unanimous protest was
repeated in March, and again in April, accompanied by a request
for a policy of de-control and an immediate increase in quota.‘
The Federal Council was also critical of the scheme. In
Nigeria, outside the L.T.C. group, eriticism was reported to
be unanimous,

36. In the face of all opposition, the British Colonial
Office and the I,T.C. stood firm, At the I.T.C. meeting in
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April 1934, it was made known that the Buffer Stock proposal
was adopted ™in the interest of consumers, and therefore in
the long-term interest of producers.® Price immediately
rose from £236 to £244. There was some delay in the formal
commencement of the Pool, 1;eported]y owing to the hesitation
of the Bolivian Delegate because of American pressure. The
text of the Pool Aéteement, howevef, was settled at the next
I.T.C. meeting in Jume, The Executive Committee of the Pool
was then nominated, Apart from the Chairman, the other three
members were the laaders of the Three Big producing groixps;
I,T.Ce, Patino 2nd Billiton, Commenting on the Pool, the
Mining Journal (9/6/34, D.429) observed "The bulk of this
supply (8,252 tons) will presumably be available as soon as
the Pool is formelly in existence, as the N.E.I,, Bolivia,
and Nigeria are believed to have tin, either in metal or

in process, presently available,® The agreement was finally
signed on July 10th,

In order to encourage small miners to participate in
the Buffer Pool, the Governments of Malaya and Nigeria were
prepared to make advances of monsy to the contributors to the
Poolj the money was treated as a loan and the miners thus
financed had to pay interest on it,

37, Very little was known of the actual operation of the
Pool. Reading contemporary reports, one is under the impreasion
that the Pool agreement came into force in July 1934, (See Note 6)

Note 6. See even the I.L.O. publication in 1943: op.cit:, P-30.
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that the tin accumilated as at December 1934 fell short of the
specified tonnage by about 1,000 tons, owing to Bolivian
procrastination (See Note 7), that it reached 7,476 tons in
February 1935 (See Note 8), and 8,400 tons in March (See Note 9)
and that the Pool "was wound up at the emi of 1935, with profit
to the contributory countries® (See Note 10).

Evidently, there 1 much more to be learned about
the operation of this 1934=35 Pool Agreement, It was well
known in the trade that there was some private accumilation
.of tin, estimated ai between 5,000 and 6,000 tons at the end
of February 1935, , The first public hint that the Pool did
not function exactly according to the agreement came out in
the House of Commons'! debate on the "Pepper, Shellac and Tin
Crisis* early in 1935, Sir P.Cunliffe Lister who was then
Colonial Secretury, was asked whether the private Tin Pool
comprised any members of the Advisory Committee of the I.T.C.,
or any companies of which they were directors or ahareho;lders:
The reply was in the affirmative (See Note 11). Further, the
Colonial Secrstary said that the Dutch Government were the
major proprietors of the mines owning perhaps four-fifths of
the shares (of the private Tin Pool)., (See Fote 12).

ﬂog e Mineral Industry, 1934’ p05560
Note 8. I.T.C. Communique in February 1935,

No Qs The Colonial Secretaryt in the Tin Debate in the
House of Commons on Marsch 7th, 1935,

Note 10, F.MS, Mines Department 3 Repoart for 1935,
Note 1]. House of Commons Debate on February 27th 1935.
Hote 12. 1ibid, on Mareh 7th 1935,
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In the Ammex II to the Report of the League of Nations
Committee for the Study of the Problem of Raw Materlals in
1937 (L.O.N, 1937 s II,B.7., DP.57, paragraph 6) it was stated
thet there was "one unoffieial (Pool) which operated in
1934, and one officisl which covered about 8 months in 1935%,
According to the T.P.A., in a pamphlet justifying
the activities of the I,T.C. end Pool Aunthorities, published
during the recent war, the offici=l Pool set up by the
Agreement signed in July 1934 did not come into existence
until Aprdl 1935, -

#And meanvhile, in view of the urgent importanss of
preventing wide fluectuations in tin prices, a Producers!
8500k was formed by British and Dutch interests on
June 19th, 1934. This stock....contimed in existence
until the middle of February 1935."

Notice the date of commencement of the so-ealled ®Producers!
Stocks®, which preceded by about twenty days the date of
signature of thé Agreement, Of the 027icial Buffer Stock, the
T.P.A. pamphlet related that it
®came into operation on April 12th, 1935; but in June
1935, Bolivia termimated the agresment as from December
of that year, Owing to this decision no more purchases
of tin were mede after Jure lith, by which time the total
quantity of tin purchased by the Buffer Stock only
amounted to 1,240 tons, After this 3ate the Buffer
S8toek could have no great influence on the market., Its
liquidation was completed on September 27th, 1935.%

K.E. Knorr (op.cit,, p.144) accepting the T.P.A,'s

version, observed that the operation of the officlal Pool was

delayed "apparently becanse of Boliviels procrastinstion in

rotifying the buffer agreement®,
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38, The point regarding Bolivia is quite plausible,
considering that Bolivia was deeply involwed at the time in
the Chaeo War, and that a revolution and a change of Govern-
rment took place in 1934, Bolivisn shipments in the second
half of the year exceeded the ordimary (i.e. ex—Buffer Stock)
permisgible quantity by something 1ike 670 tonsj tut this
was entirely used to ecoapansate the mch larger arrears which
had acoumilated since the beginning of the year, At the ond
of the fourth quarter, the deficits still amounted to about
350 tors, In all probability, Bolivia did not contribute
at all to whatever Pool there was in 1934, The 5% Buffer
Stock quotas for Malaya' Nigeric and the N.,E.I., if entirely _
fulfilled, would total 7;800 tons at the end of December 1934,
whiéh is a figure compatible with the 7,476 tons annmhmed in
the I,T.C. commnicus of February 1935,

This is, however, far from saying that the offieisl
Buffer Pool did not come into existense until April 1935,
The producers in Maleya, Nigeria and the N,E.I. did produce
5% extra quota for the Buffer Stock accordinz to ‘he Agree-
menty and in the first two eountries, small producers had
to pay interests on the loan advanced by the Governments for
thier contribution, The understanding was that the tin thus
contributed would be handled by the Comnittee created aecording
to Clause 2 of the Pool Agraement, To change the status of
the "official® buffer pool into a “producera! stock® ealled

for an announcement, and perhaps an apology, from the I.T.'G.-
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or the contracting governments. The T.P.A.'s version of
events 1s furilher contradleted by the statement of the British
- Colonial Sceretary in the House of Commons. The latter said
on March 7th, 1935, that *the only Government pool was one
of atout 8,400 tons®, but according to the T.P.A, pamphlet,
Yorch was the month just after the liquidation of the
nproducers! stoek®, and jJust before the operation of the
official Buffer Pool, If the fact were as the T.P.*. alleged
it to be, it would have been simpler for the Colonial
Secretary to deny that there was amy stock under the I.TLC.
control at the time, It iz true that 5% contributlon to the
Buffer Stock from April to June 1935 amounted to about 1,240
tons, as revealed by the T.P.A.3 but it is by no means elear
how aﬁd when the "producers' stock® was liquidated..ﬁ

It is highly probable that the Duteh and British
intereste had already accumalated some tin even before the
acceptance of the Pool Agreement in the Summer of 19%4. As
the formel agreement cams into being,- the "producers! stock®
existed side by side with the offieial Buffer Gteck, vhi&x
did not inclnde Bolivia's contribution, Bolivia probably
gtzrted contribnting to the Buffer Stock in the second
quarter of 1935, which gives some justification to the T.P.A.
allegation that the official Pool began in April. It is also
quite possible that the tin aecumlated in 1934 changed hands
sometime between February and Amril 1935, It was during this
time that visible stocks rose by nearly 4,000 tons., It was
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also during this period that leading personalities in the
tin industry and in the eircle close to the I.T.C. were
involved in an inquiry into the Shellac, Pepper and Tin
scandal in the United Kingdom,

39. Whatever the facts regarding ﬁhe operation of the
Tin Pool or Pools, there is no doubt that the creation of
the Pool in 1934 could not bave been worse timed. Price was
above £220 psr tonj industrial activity was increasingp
while the quota fixed by the 1,T.C, was only between 40% and
50% of the Standard Tonnages, Visible stocks had fallen to
1ittle above 20,000 tons, or about 10 weeks' deliveries, In
terms of real consumption, the stocks were much smaller:

it was during this time that consumers drew heavily on their

own stocks ;'

40¢ It is true that tin price was more stable in 1934
than in any year within memdry (apart from the war period when
it was under control)., The T.P.A. pamphlet gave full credit
to the "Buffer 8tock® scheme for this. The average priece of
the year was, howewver, £230, Stability at this level was
unpopular with the consumer who resorted to substitutes, ad
already related, Whether or not the stability was dus to
the Buffer Stock operation is another question, In 1935,
in the course of which the Buffer Stocks were in being for
several months, price fluctuations were very frquent and

t
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violent, (See Note 13), The T.P.A. pamphlet exonerated the
I,T.C. and Pool authority from these fluctuations, arguing
that ®no more purchases of tin were made after June Utheees
After thils date the Buffer Stock could have no great influence
on the market®, After the purchases for the Buffer Stock

had ceased, owing to the termination of the agreement, it
would be fair to éay that the Buffer Stock was not responsible
for downward flustuations of price, but the flusituations in
the Summer and Autumn of 1935 followed in fact an upward
trend, It was revealed that the stocks wers not complstely
exhausted until September 27th, In July, when the price

rose to £2,5 per ton, buyers could find no sellers in tie
London Metal Exchange, Mareover a stock which did not exceed
8,590‘tons at any time could not possibly smooth out

fluctuations.
Iv T 3 Poo
Lo The Pool activities in 1934/1935 were a complete

failure, Addressing a meeting in Malaya towards the end of

July 1935, Mr,V.A.lowinger, head of the Malay States Agencr
in London, and one of the Delegates of Malaya on the LT.C .‘,

s+ See Ch,I, paragraph 21 and Table I,8., On p,14
of the T,P,A. pamphlet cited, it was claimed that 1935
was a year of stable price, The argument rested on the
smallness of the price ranges, This iz misleading, as has
been shown in Ch,l,.



saidt "I think I am on safe ground in saying that the diffi-
culties of its (the Poolfs) operation are such that thers will
bes no general demand for its prolongationt it had prowved in
practice an undesirable complication of an otherwise elastie
scheme.® (See Note 14.). During the next year, the I.T.C.
wvas rather on the defensive and was preoccupied with the
question of renéxdng the quota agreement, When the new
Agreement appeared it contained no reference to any pool
activity,

From the beginning of 1937, with big increases in
industrial demand, priece rosej and although quotas were
greatly raised, the slow increase in exports was sufficient
to prevent neither a higl} level of price nor violent price
oscillations, During the 21 market days ending March 15th,
1937, price rose £82 from £229 to £3113 during the 38
market days from September 15th, price fell £83 from £264 to
£181, At Gensva, the leagus of Nations Committee for the
Study of the Problem of Raw Materials, meeting during the
course of the year, "received a mumber of eriticisms of
regulation schemes®, and invited two of its members "specially
competent in this sphere® to prepare a memorandum for the

improvement of existing schemes, The memorandum recommended

_I!}%_J.A. Reuter Report quoted in the Mining Journal of
3/8/35, p.5763 also ibid, 17/8/35, p.611,
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the setting up of a buffer stock in which consumers and

producers would co-operate. (See Note 15).

42, Inside the tin industry, the idea that the I.T.C.
shou»&d,aresume Bitffer Stock measures came again from the Dutch,
Early in June 1937, at the annual general meeting of the
Billiton Co., the President of the Company urged the I.T.C.

to build up stocks in order to stabilise price, because the
changing of quotas worked too slowly. In the same month,
Mr.J. van den Broek, also of Billiton Co., a member of the
I.T.C. addressed the American Tin Trade Association and
declared that the I,T.C. was not able to stabilise price by
merely altering the quota, because it could not forecast
future consumption sufficiently accurately. "Ample supplies*,
he added, "were necessary because with teo small stocks specu-
lative elements could manipulate the market.? The matter was
understood to have been discussed at the I.T.C. meetings, and
a sub~committee on Price Oscillations was set up quite early
in the year with the purpose of formulating a scheme. Towards
the end of 1937, the final draft of a Buffer Stook Agreement
was before the I.T.C., despite strong opposition from soms
Delegates. The proposal was then accepted and submitted to
the various governments, but not published until the following

March,

NOte li. L.o.n. II. 1937. II.B.'?O pp.l7-20 ard 56-62.
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43, Storms of protest began to break-ifi-Maleya. In
February 1938, when Captain O,Iyttelton, Chajrman of the
London Tin Corporation, visited the colony, he had to deny
reports that he was an envoy of the Buffer Pool proposers,
adding that the L.T.C. wﬁuld not participate in a private
buffer pool in any circumstances. When the I.T.C. decided
to cut the first quarter's quota to 70% and that of the
second to 55%, Router reported that the feeling among the
miners in Malaya was rising, because this meant the dismissal
of 20,000 coolies., late in March, when the outline of the
Buffer Stock scheme was published (dated December 9th 1937)
with a clause specifying that any country which did not
produce its quota for the Buffer Stock would lose its rights
to 4w1thdraw from the quota agreement under Article 22,
*Malaya was torn by differences of opinion®. (See Note 16),
Objection was based particularly on this clausej but
discussions led to a more general protest against the iniquity
of the Malayan standard tonnage. Demands for Malaya's with-
drawal from the quota agreemsnt were wdiced by smelting as
well as mining interests, The Chairman of the Selangor Miners
Assoclation, a Chinese, who led the request for a revision of
standard tonnages supported by all important groups including
the A,0.M.C., stated that in this claim, Malaya had a

Note 16, Sir Lewis L.Fermor: op.cit., p.130.
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precedent in the action of the N.E.I. Government two years
earlier for a revision of their Basic Quota for rubber to
- meet their native problem. In April, the request was
officially mede through the High Commissioner to the Colonial
Office.

Two months later some concessions were obtained for
Malaya, The c¢lause regarding the surrender of the rights to
withdraw from the scheme was deleted from the draft agreement,
The standard tonnmage of Malaya (as well as that of the N.E.I.)
was raised by 3, * A referendum took place among tin producers
regarding the Buffer Stock agreement, Voting was ascording to
the assessment of each producer's output. Sir Lewis Leigh |
Fermor wrote of this referendum "The Europeans in favour of
the scheme were mainly those connected with groups that had
substantial tin interests outside Malaya, whilst the Europeans
who were opposed to the scheme were those whose tin interests
wore mainly in Malaya. The Chinese community who were at
first uncertain, eventually voted heavily in favour of the
Buffer Stock scheme, and this, added to the vote of those
Europeans who favoured the scheme, was sufficient to give
a substantial majority in favour, with the result that Malaya
agrsed to the scheme,” (See Note 17). Those Chinese who

Hote 17. op.cit., p.130; see also the Times of 1/6/38;
Mining Journel 16/7/38, p.685.
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voted in favour of the scheme did so on the understanding
that production for the buffer stock would constitute an
~additional quota of production over and above the 55% then
operative, When the I,T.C, decided in June to reduce the quota
for the third quarter to 35% + 10% buffer stock quota, there
was an outery of protest, In any case, the British Golonial
Office had earlier ﬁade known its support for the scheme.
(see Note 18). In June, the Government refused a request
made in the House of Commons for an inquiry into the question
of tin pools, The controversy regarding this 1928 Buffer
Stock Scheme caused the resignation of Mr. A.G.G. Glenister,
one of the Malayan Delegates, from the I.T.C. owing to his
dissatigfaction with Malaya's treatment in the negotiations

and disregard of his advice,

ble Outside Malaya, opposition to the Buffer Stock
Scheme was not strong among tin producers, The Dutch were
its initiators snd Bolivian interests supported it, The
Nigerﬁn Chamber of Mines delcared itself gemerally in
favour of its obtject, The mew members of the I,T.C., Belgian
Congo and French Indo-China, were satisfied with their
liberal standard tonnages. Siam slone presented some
domestic constitutional diffienlties., At the I,T.C. meeting

Note 18. 1In an artiele published on March 26th, 1938, entitled
"Won't you walk into my parlour?® ths Mining Journal obserwved
that the Buffer Stock Schems was a fait aeccompli, and that

the secrecy in which its preparation had been evolved,
militated against any independent examination of the position.
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in London on June 20th, 1938, when the agreement was opened

for signature, the Siamese delegates were not present., However,
Siam's signature was obtained towards the end of Octover, after
a Cc;mmittee set up in Bangkok to study the subject had reported
in its favour., The signature was still subject to the rati-
fication by the Siamese Goveranent, which was not forthcoming
until June next yeér. Meanwhile, the scheme entered into
operation from the third quarter of 1933, amd it was the first
Pool scheme to include all the members of the Tin Quota

Agreement,

45, The Executive of the Buffer Stock was appointed and
took office in August 1938, The Pool in fact proved a useful
measure for the producerst it avoided the necessity of a
quota out to 35% during the second half of 1938 and the first
quarter of 1939, Mines were allowed an extra 10% quota for
the Pool, which was withheld from the market. The original
plan was for the Pool to accumulate up to 10,000 tons of ting
subsequently, at the end of 1938, the holding was increased to
15,000 tons, the maximum amount specified in the Azreement,
It was to be all delivered by the end of April 1935. In fact,
the total tomnage wos a little more than 15,500 tons, and the

delivery was not completed until the beginning of July 1939.

46e The internal arrangement in Malaya for the eontri-
bution to the Pool was that special buffer stock certificates

of production were issued to holders of ordinary quota
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certificates in proportion to their assessments. (See Note 19).
These buffer stock production certificates were ma=de trans-—
ferrable only among those producers who were registered as
producing for the Buffer Stcck. Producers were divided into
three classes:

(a) Those who contributed 25 piculs of tin or more per
month and who did not want financial help were to pay customs
duties on the ruling price, and other fees and cess as in
ordinary exports.

(b) Those who contributed 25 pieuls of tin or more,
but who wanted financisl help, were given an advance through
the smelters of a sum of $50 per picul, less customs Quties
snd other charges, The advance carried an interest of 43%,

(¢) Smaller producers! contribution was purchzsed
outright by the Government through smelting eompanies at the
Singapore prise ruling, but not more than $100 per picul.

The rent of storage in the Straits amounted to about

2 Straits cents per ton of tin per day.

47, The Report and Accounts of the Buffer Stock Executive

(See Note 20) revealed that the total purchases and sales

Note 10, See paragraph 57 below.,
Note 20. See the Summary in T.P.A. ? op.cit. Ppe32+34e
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carried out amounted to slightly over 66,400 tons = about

4 times the "maximum tonnage holding". When it took office,
the Executive had no cash with which to operate in the Market.
It was considered advisablev to convert the Straits tin in the
stock into Standard Tin by means of daily sales of small
quantities in thg East againgt similar purchases of standard
in London., A result of this was that "the Executive's econtrol
over the London Market began to take increasing effect®, In
the Spring of 1939, in order to "conserve the functions of
the London Markef;‘for hedging operations by the smelters at

a reagsonable cost®, the Executive commenced lending tin

to the London Metal Exehange at a rate of £2$1030d. per ton.

Actual sales of cash tin began in June 1939, when
the price reached ths upper limit of £230 per ton. The
Bxecutive “was then able to suggest to the I.T.C, that a
moderate increase in the quota for the third quarter of 1939
could safely be made®s. The "moderate increase®. referred to
was from 40% to 45%, which was, however, successively ihcreased
to 100% and 120% after the outbreak of the war.

In September, the rate of sales from the stock was
accelerateds by the mliddle of the month, the stock was
exhausted, ®*This had been anticipated by the Executive and
arxjangenvents were made temporarlly to replenish the holdings
by the re-purchase of Standard Tin previously sold forward."

During the first period of wartime price control in the U.,K. -
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at £230 between October and December 1939 - the Buffer Stock
provided 25 tons of tin a day for some weeks for disposal on

the London Metal Exchange. Across the Atlantic, the New York
price shot up o £75 per lb. in September, and varied between
£40 and £56 for the rest of fhe year - which was much higher
than its London counterpart. When the Britich Government 1ifted
the price controllin Decerber, tin price rose to £272,

As fzr as is kmown, nc operations in the marlket
were undertaken by the Buffer Stock after the end of 1940,
but the liquidation of the aeccount was not ecompleted until the
end of the Third Guota Agreement in December 1942,

The average net price realised after charging
auditing interest and London overhead, was slightly under
£231. This represented a good profit for the contributors,
since, during the period of stock aceummlation, price varied
between £188 and £225 -~ averaging about £205, The total sum
of money asvailable for distribution amounted to nearly
£3,550,000, This ineluded profits made by jobbing operations
anl interests earned on the cash balances, as well as the sale
profit, The gross turnover was nearly £9,300,0C0, Overhead

expenses for the Bé'years were a little under £19,000,

48, The advocates of the Buffer Stoeck Scheme readily
claimed merits for its operation in 1938 and 1939:
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*Por ths greater part of the Agreement's existence,
there had been acute industrial depression in the
world, particularly in the J7.S.A. There can be no
doubt whatever that without control, the drastiec
fall in consumption would have resulted flnally in
wiping out mogt of the Tin mining industry through-
ont the world and in permanent extinction of a large
proportion of the plant., Neither Bolivia, Nigeria
nor the Belglan Congo would have been in 2 position
to supply the relatively large quantities of tin
they are now producin: in order to make goo?, as far
as possible, durdng this eritical period the shortage
of supplles arisinz from the loecs of the Tinfields
in the Far East®, (ToP.Ao 2 OPOCit‘ p.24).

Again At the outbreak of hostilities....the existence
of the Ruffer or Stability Stocks....saved the Tin
Industry from a dangerous situation., Had it not been
in existence, the stampede of buyers for spot tin
which did occur in New York and which sent the. price
there completely out of line with the London Market
would have been for worse and prices would have sky-
rocketed, The london Market was kept steady by the
release of immediate supplies from the Buffer Stoek,
until the maximum price was fixed by the Government,
This was only made possible by the foresight of
the Executive in retaining all the Buffer Stock
proceeds in London, instead of having a large
proportion of them available in Malaya or New York,
as was at one time suggested." (ibid., p.32).

The conclusion was that "it must be obwious to all
ratlonal peopls that lmmediastely world supplies of tin once
more became normal, an essential adjunct to the I,T.C. must

be a Tin Buffer Stock®,

49, It is true that the existence of a large stock of
tin did help to steady the market when there was a sudden

larze increase in demand, but the market which was saved in
this case was the London Market alone, and only for one or
two months, If the London Market was saved from the panie

at the outbreak of war by the presence of the stock of tin,
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it is not clear why there should not also be a stock of tin
in New York to save the situation there. It migzht be argued
that London was the more important tin mar%et; but given

war conditions and the risks of transport at sez, the most
important morket then was 10 ey York, renrest the bigaest
consurers, It might also he argued that with the limited
size o7 the Pool, if it were to be divided between two places,
peither market would have been saved, The answer 1s that the
size ought to have been much lsrger, if the I.T.C. were to
claim correct forgsight and wisdom, M~d the I.T.C. {ixed
buffer stock quotas at 30% or even 20%, instead of 10%, while
export quota remained only 35% throughout the period, there
would have bsen enough tin to "stabillse® both marketz, and
theré would have been much more tin left over to helr the
war effort for a longer perlod than a few months,

The claim that without the Control Schems, z large
proportion of the Bolivian, Nigerian and Congo mines would have
been *wiped out® by the 1938 depression was clearly exazgerated
Por one thing, the recession was of short duration and it was
interrupted by the rearmament activity., For another, it has
been chown in Chapter VI, that the minin~ capacity even in
high~cost conditions is not easily wiped out by a fz211 of
price, say, to £100, since if the prime cost is still cowvered
by the price, the mine will contimme to produce. The very
fact that the average release authorised in 1938 was =bout

50%, clearly shows that eompulsion had to be used in order to
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restrict output, It seems indeed strange to say that eight
years! output restiction saved the mining capacity from being
destroyed. Restriction involved the ban of neu entry and
left part of the existing plant idle for a long period, which,
in some cases, meant complete scrapping., Tin mining labour
had also been considerably reduced in number,

The claim that the I.T.C.'s policy was intended
$o benefit the United Nations' var effort is clearly contra—
dicted by the fact that in September 1939, the I,T.C, had to
make three decigions before the quota was raised to 100%
for the third quarter of 1939. The fourth quarter release
was only 60% at first. Again, the initial quota for the
first quarter of 1940 was 60%. All these percentages were
suﬁsequently revised upwards owing to pressure from consumers
and Governments, 4s late as in February 1940, the quota for
the second quarter was fixed at only 80%.

It remains obscure why the Executive Body of the
Buffer Stock was maintained in existence from 1940 to 1942,
during which period no activity was recorded, except the
supervision of a cash balance of about £2,500,000,

(D) OTHER SUPPLEMENTARY ACTIVITIES OF THE I,T.C.
50, As hes been mentioned earlier, there were also

agreements among the four original signatories, and subse-
quently among all the signatories of the 1937 Agreement,
covering researches into the technical application of tin in
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industry and the statistical services. The International

Tin Research and Development Council and the Tin Research
Institute had performed useful work in their spheres, although,
in the words of the International Tin Study Group, the
Statistical Bulletin still "included a number of estimates,
and the statistical book-keeping of tin 1s not yet completely
disentangled". V'IA‘he Tin Research Institute is still function-
ing at Greenford, Middlesex, The statistical work has, since
1946, been taken over by the International Tin Study Group
working in Holland.

51. Barly in the Spring of 1939, there were reports that,
pursuing their policy of bullding up stocks of strategic
commodities, the U,S,A, Government suggested a big barter deal
with the British Government, involving tin and rubber against
cotton and wheat., The negotiations lasted a few months and
difficulties were reported on the terms for tin. Towards
the end of June, the two Governments concluded an agreement
for rubber and cotton only.

The Agreement for tin was signed a year afterwards,
on June 28th, 1940, between the Metals Reserve Company (M.R.C.)
Reconstruction Finance Corporation representing the U.S.
Government on the one hand, and the I.T.C. on the other.
The M.R.C. undertoock to buy up a maximum of 75,000 tons of tin
at a price of 50 cents per lb., c.i.f. U.S, ports by
June 30th 1941. The I,T.C. committed itself for this purpose
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to increase the quota to 130% from July 1940, to maintain
that percentage for a period of one year, and to recommend

" all producers to increase exports and sales of tin in stocks
as well as currently produced, at no more then the agreed
price., The metal thus acquired by the lL.R.C. was to be held,
barring national emergency, for a peried of no less than three
years from the beginning of 1941, Three months before the
liquidation of the stock was to begin, the M,R.C. had to noti-
fy the I,T.C. of' 1ts intention, and the release from the |
reserve stock must;"{not exceed 5% of the holding, or a maximum
of 5,000 tons, in any three months period. The agreement was
renewed in 1941 for a further period of six months, and
involved a further 87,500 tons.

The arrangement regarding the release from the
reserve stock drew a remark from American authorss
"Civilization might be liquidated, but not tin producers.”®
(See Note 21). This remark was unjust, in view of the
inconsiderate action of the American authoritles at the end
of the First World War, On the other hand, the claim that
the I.T.C. "was able to implement the agreement by which
to the immeasurable benefit of the United Nations, the U,S,
obtained 260,000 tons of refined tin in the two years 1940-41,

Hote 21. George W, Stocking and Myron W,Watkinss Cartels or
Competition (The Twentieth Century Fund, 1948) p.169, note 35.
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compared with only 120,000 tons in the two preceding years"
is definitely an exaggeration,

In October 1940, the M. R.C., also entered into a
contract with the Boliviqn Government and Bolivian producers
(other than the Patino group), for the ecquisition of
Bolivian ore with a tin content of 18,000 tors a year for
a period of five«§ears. A clause in the Agreement stipulsted
tuat in the event of quotas under the Restriction Scheme
being reduced bclow the 130% level, Bolivian supplies for the
U,S.A, should be.reduced proportionately.

(E) LITERHAL RESTRICIVE MEASURES.
(a) Provision in the Azrecments.
52, "The contracting Governments (to the Quota Agreement)

undertake to take such measures as may be necessary to maintain
and enforce the scheme in the territories to which their
respectlve obligations applye.esseso that the production and
ezport of each territory shall correspoad as closely as
possible throughout the year to the quota, allowance being
made in the case of production for the permltted stocks."
(Ivs3(a) - see also I313 and 14; IIs 12 and 13; III ¢ 16).
Article 9 of the Fourth Agreement provided that the contracting
Governments were to co-operate with each other to prevent
souggling, evasion and other abuses of the Scheme, In tie
first two Agreements, it was stipulated that each signatory

government was responsible for alloting its quota among its
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individual producers (I ¢ 15; II ¢ 15). In the last two
Apreenents, it was specified that stocks of tin and concentrat-
es within any territory must not at eny time exceed 25 of the
standard tonnage of the territory. (III & 18; IV s 6),

The practice in the case of the W ,E.,I, presented
no difficulty, since the Dutch Governnent and the Billiton
Company had com?iete control over the mines, In other
countries the Governments issued decrees or lsus forbidding
production and exports of tin without permission, and
allotted, or appointed Commlttees to allot, quotas among
existing mines, Detalled regulations differed from territory
to territory,.

(b) The Ney Members.

33.l There was no serious problem regarding the apportion-
ment of permissible exports for new members of the guota
scheme, owing to the l1beral terms they secured for their
gtandard tonnages, For the original members of the schere,
houever, specific problems arose, particularly when guota
cuts vere very severe.

Siam joined the scheme in 1931, but favoured by
the flat rate privilege and increasing standard tounage,
tin mining in Slam was restricted only in the very early
stages. Prospecting was stopped, and mines starting production
after Septemﬁer 1931 were not entitled to production certifi-
cates, Assessments and distribution of quota were then based

on the previous performance in one of the years 1929, 1930 or
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1931, The ban on prospecting was soon relaxed (in 1933) and
nevw mines uere allowed to come into production. Dulang workers
in Siam were allowed to produce up to 36 kge of ore per month,
waich was asbout double the quantity permitted their counter-
part across the borders in Malgye. In 1637, after & success-
ful negotiation for a higher standard tonnage, the Siamese
Jovernnent reserved some 30% of the total quota ror the State
and disposed of it by auction. While this measure was
probably intended to ensure the best zllocation of resources
as well as replen%shing the State treasury, it led to a higher
money cost of proéuction = a result of the control agrecement.
(¢)  Bolivia.
S4e In Bolivia, the Government at first concentrated
their attention on the bigger producers, to whom quotas were
allotted, Small mines were more or less allowed to produce
as much as they wished, With the growing intensity of
restriction, in 1932 it was decided to curtail the output of
small miners in the same degree and manner as the larger ones.
Assessments for individual mines were based oa the 1929 output.
This brought about protests from new and developing concerns,
such as the Hochschild group, who claised from the beginning
that their quotas ought to have been at least double the

rmissible amount. (See Hote 22). The controversy, in

Note 22 See Mauricio Hochschild's article in the Hining
Journal of 25/6/32, p.430. Also 10/7/37, p.657,
ll/9/37, p.SOO and 17/9/38’ po8720
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particular, between Hochschild and Patino culminated in
July 1938, and resulted in stormy representations belng made
to the Government that in their distribution of quota, more
consideration should be given to those concerns which had
expended large sums in developing ore reserves for Bolivials
future, A techniczal commission of three experts was appointed
to investigate tﬁe natter, The Commission reported that the
reserves and productive capacity of the Patino group was on
the decline, whil@ the Hochschild group had created large re=
serves and had an increasing productive capacity. The
recommendation of the Commission was partially accepted by
the Government, and in October, a Presidential decree reduced
Patino's share of the total Bolivian quota from 50% to 467,
and increased Hochschild's share from 19% to 263, The Aramayo
and other medium-sized producers also had their share reduced,
A few months later, following changes in the political
situation, the relative shares were again alteredd this time
Hochschild's was loue;éd and Patino's and Aramayo's slightly
raised, The domestic assessment of permissible 6utputs for
individual mines in Bolivla appeared to be essentially a
matter of local politics.

(@) Nigeria.
55 In Nigeria, a commitiee comprising representatives
of all classes of producers, together with Government
officials, was appointed early in 1931, to draw up the terms
of reference by which the Quota Committee would be guided.
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It was stipulated in the terms of reference that "Development
initiated after Janunary lst, 1531 shall give no claim for any
quotaes® In practice, thls ves interpreted to mean that no
mining lease taken up after that date had any clsinm for quotas
this involved great hardship for eaterprises which had spent
lsrze sums in nroving the ground without taking up mining
leases before thé date.

The Quotz Committee incluced the Chief Inspector
of liines, an administrative of{icer and six representatives
of the miners ~7tuo each from large, medium~sized and small-
owner concerns, In the beginning the quota for each
individual mine was made up of:

(1) The ™basic” quota of three tons per quarter for
each mine irrespective of sizet this uas intended
to help small miners,

(11) The "ordinary® cuota, based on 1929 output.

(111) The "speeilal™ quota, based on the mines® Cevelopment
work in 1930,

At the beginning of 1932, a new method of distribution
was adopted, by which the basic and special gquota werc abolished
but reappeared under different guise, The "admitted claim®
was based on the prndncers! potenticl production at the end of
1930, Smnll niners were given a "compensating allowance®, at
the discretion of the Quota Committee, up to 2 maximum of
12 tons per year, The Quota Committee, however, had the power

to reduce, but not to increase, eny "admitted claim, in the
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light of actual declarations and fulfilments®™, At the same
time, following the example of Malaya, grouping of mines both
inside 2 company or associated companies and between companies
was allowed, thus making the production certificates marketable.

In order to give more flexibility to the Nigerian
mnes whose work was subject to seasonal climatic variatioms,
the quotas were allowed to be carried over from quarter to

quarter, but not from year to year.

56, The arrangements of the Quota Cormittee were on the
wvhole favourable to the large companies., There vere two big
mines producing over 100 tons per month, Complaints were made
that these were very influential with the Authorities.
Specifically, there were complaints that in the few months

in 1931 before the officlal export licences were issued, some
of the large producers, close to the circle advocating
restriction, were endeavouring to send their surplns stocks
out of the country. (See Note 23). This led to a surplus of
severel hundred tons of exports over the licences lssued.

The excess was subsequently taken off all producers, pro rata,
"instead of the penalty being borne by the large producers
responsible for the surplus®. The medium-sized companies
were against the special quota and preferred to have the
quote besed on the output of 1929, in vwhich year most of them

Note 23. Mining Journel, 10/9/32, p. 61i.
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reached their maximum capacity. The small workers, who were
private mine-owners, were dissatisfied with the maximum quota
(including compensating quota) of 12 tons per year. They
argued that many of them produced on the average nearly 40
tons per yeare A "Private Mine Ouners" Association (mostly
European) was forped early in 1932 and a petition asking for
a compensating allovance of 24 tons was sent to, but rejected
by, the Chief Inspector of Mines, The latter was reported
as saying that the time had come to consider the reduction
of compensating-allovances, and suggesting that "all sentimeht
should be excluded.®

Prospecting was severely restricted after 1931, The
areas under Exclusive Prospecting Licences fell from 910,000
acres in 1928 to 92,000 acres in 1931 and 53,000 acres in
1932 (See Note 24). During the subsequent recovery, it rose
again to only 196,000 acres in 1937. In the early stages
of the restriction, the Government insisted on full work on
prospecting licences, Conseguently a large amount of
development was done in 1931, resulting in a considerable
addition to developed reserves. Old mines were privileged
by the fact that leases could be pegged in order to replace
exhausted areas, whereas, nc new mines were allowed to start

after the end of 1930, The number of tin mining concerns

Note 24e The figures in this paragraph are from the Annual
Reports of Nigerian Mines Department.
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dropped from 70 individual mines and 74 companies in 1929 to
39 and 31 respectively in 1938, This was due partly to the
restriction of new entry, partly to the encouragement given
to grouping and financial integration.

(e) Malaya
57 In Malaya, the problen of assessing domestic shares
of production for individual mines was much more difficult,
since the number of mines was much larger than in Bolivia
or Nigeria, and the expansion of output capacity was largest
in 1929/1930. Towards the end of February 1931, pending the
publication of the legislation for tin control, the acting
Senior Warden of Mines issued a statement declaring some
general principles regarding the operation of the scheme.
A warning was then given that "as assessment will include
the output from mines and machinery which have come into
operation since 1929", a more drastic reduction of the assess-
ments was necessary.

According to the Tin and Tin Ore Restriction Act, a
committee known as the Central Committee was appolnted,
presided over by the Chief Warden of Mines, with three repre-
sentatives of Europesn mines and two of Chiness mines, The
responsibility of the Central Committee was to hear and decide
appeals against decisions of the Assessment Committees, and
its decision was final, The actual assessment was carried out
in each State by an Assessment Committee consisting of the
Warden and Assigstant Warden of Mines and two other appointed
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persons, the warden having the power of veto. Each mine

was allotted an assessment in accordance with its performance
in 1929 and/or 1930, and its capacity for production in the
future was judged by the equipment, No certificate of
production was issued foz; land unworked in 1929 end 1930
until 1t was proved that the producers began development

in 1930 and that production had actually begum in 1931, The
earlier assessment was subsequently scrutinised by a sub=
conmitttee appointed by the Central Committee in September 1931,
The Initial assessment, as far as the relative shares of
individual wines were concerned, was found to be, on the
whole, satisfactory.

How the discrepancles between the actual assessment
as a vhole and the agreed Standard Tonnage led to over-exports
in 1931 and to subsequant cuts in the domestic quotas, has
been related earlier, Within the country, there has been no
evidence of the assessments bélng unfair to any group of miners.
The Chinese miners'! share of the total Malayan output had
declined from 61% in 1921 to 3% in 1929, Between 1931 and
1939, the declining trend of the Chinese percentage was slowed
downs the figures being 35¢ and 31% at the respective dates.
Dulang washers! output was limited to about 40 lb, per month
per head, then lowered to 20, and subsequently raised to about
27 1be from 1935, This represented a smaller restriction
than was applied to other methods of production,
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Groupings of quota were allowed by speclal permission
of the Central Committee; but the latter could cancel such
certificates of grouping on giving three months notice, During
the perlods of rapid increases in quouas, encouragements
were given to the transferences of production certificatess
for instance, in 1936 the producers vere not called upon to
give any reasons for applications to transfer quotas, The
transferability of production certificates raised the problem
of the "parasitic" mines, which were in receipt of a quota
but were not pmoduc:.ng tin are, Following a request for the
re~gssessnent of the ;nines, a sub-committee was appointed in
December 1935 to examine the situation and a half-hearted
measure was taken by making it compulsory for a mine to
produce of forgo its quota, This did not solve all the
problems of the "parasites". A tributer working on a piece
of land on sub-lease, or sub-sub=~lease could not, when the
land became exhausted, transfer his quota to another piece of
land without prior conseat of the ouner or sub-leasee of the
old piece of land. There were cases in which this consent
was exchanged for pecuniary gains. This is another element
making for higher production coste

58, During the depression, restriction on prospecting
was applied in most tin mining countries., In Malaya,
prospecting and alienation of land for mining purposes were
first restricted towards the end of 1929 and some small
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relaxation did not really occur until the boom of 1937, The
area of land alienated for tin mining in the F.M.S. was about
© 182,000 acres in 1930; it fell to about 173,000 acres in
1932, In 1937 it rose to 180,000 acres and another 4,000
ecres were added during the next year,

According to the regulation enforced in the F.M,S,
from November 1929, applications for mining land or for
conversion of agricultural to mining titles outside the
existing mining aress were not conglidered, esccept in special
cases, and within éuch mining areas, alienation or conversion
were not approved of "unless it was essential for the
efficient development of the existing undertaking." This
created a hereditary race of miners, For Malaya as a whole,
the restriction would have had an effect similar to a ban on
new planting in agriculture, After ten or fifteen years of
continuous restriction, the existing mining land would become
exhausted of its mineral wvalues, and the relative position of
the country as a tin producing territory would be seriously
affected, Within the country, and zmong old producers, a
small miner, with 10 or 15 acres of land approached exhaustion
much earlier than e big company which had large reserves of
ore, In practice, in Malaya, a new plece of mining land was
usually granted to the miner whose deposit had become
exhousted; but much discretlion was left to the Mines Department,

whose responsibility it was to decide whether the alienation
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of land "was essential for the efficient development of the
excisting undertaking®. On the other hand, however, it was
claimed that the applications for smaller areas of land
received greater consideration from the Government than those
for large areas. (See Note 25).

The question of prospecting was raised by the
F.}M.S. Chamber of Mines in 1934. (See iote 26). A sub-committee
appointed by the Chamber to study the questiom, suggested
the issue of prospecting licences which should be convertible
into mining leasés only as and wvhen the Government permitted,
or alternatively, the issue of boring permits giving the
holder a prior right to take up the area when the Government
thought fit, 'This proposal was turned down by the Senior
Warden of Mines who, in a memorsndum issued in December, made
the following pointss (a) With normal production, sufficient
dredging land had been alienated to last for 15-20 years;
(v) restriction would go on for many years, and since potential
dredglng, open cast or gravel pump areas were fairly well
known, prospecting would not take long and it would be a grave
mistake for Government to tie its hands; (c) it would be
very difficult to discriminate "between desirable and
undesirable applicants.® The F.M.,S, Chamber of Mines in its

Note 25. Mining Journal, 27/2/37, p. 197.
Note 26. Yearbook of the F,M,S, Chamber of Mines, 1934,
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reply, pointed out that other tin producing countrics were
prospecting actively, and that Malaya would be at least

7 yerrs behind them, This question was further raised in the
F .8, Federal Council soon afteruwards.

A smnll conceséion resulted, In November 1935, a
communique announced that "full consideration will be given to
applications from leasees or kolders of assessrents for
perrdssion to prdspect potential mining land within the F.M,S.
"This applied only to the lands which had already been classi=-
fied as "mining lands"; the result was therefore small. Vith
the intensive prospecting of mining land during the boom in
the 'twenties, there was little chance of large arcas of fresh
mineral bearing ground being found within lands already set
aside, Towards the end of 1936, the local Press reported that
a number of prospecting licences covering about 6,000 acres
had been approved, while others covering zbout 60,000 acres
had been refused.

After the renewal of the international coatrol in
1937, the guestion of reassessment and freedom of prospecting
vwas raised again in the Feaderal Council and in March, the
F 48, Chamber of Mines repeated its petition to the Eigh
Cormissioner for the resumption of the issue of prospecting
licences, In April, an official ennouncement was made to the
effect thet no general re-assessment of tin producers would
be undertaken during the existing period of restriction.

It was, however, added that the Central Committee would retain

powers to revise individual assessment ™where and vhen such
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revision was in their opinion considered essential®., Two months
later, the Senior Warden of Mines issued another Communique
repevating the above statement, but notifying that "applications
for prospecting licences, mining lease?, and (what is more
inportant) the conversioﬂ to mining land of agricultural

land and reserves, where practicable, would be considered

from lessees or holders of assessment and from local mining
engineers who had’a long record in bona fide prospecting

and floatation, and who had obtained a certificate of approval
from the Federal Secretary".

Following the communique, applications for conversion

into tin mining of land under reserves of various kinds

poured into the land offices, Very few conversions were
granted, owing primarily to the reluctance of officers in
control of these reserves. The mining industry was dissatisfied
and Chairman after Chairman made complaints in their amnual
meeting speeches., In October 1937, the Chairman of the F,M.S,.
Chamber of Mines addressed to the Federal Secretary a memorandum
advocating a gensral policy: ®*firstly to discover all the
deposits in Malaya, secondly to arrange that these should be
mined in an orderly and economica}. manner over a period of
years, thirdly to arrange that no tin-bearing land is alienated
for other purposes until the tin has been extracted.®

It was clear that, the policy of tin restriction

apart, the question of land alienation and utilisation was

a wide issue involving several conflicting elaims, and affect-
ing several administrati; departments, Early in 1938



418,

a Regional Planning Committee was set up in the State of
Perak, composed of an unofficial Chairman and representatives
of the Mines, Agricultural, Forest, Drainage and Irrigation
Departments, of the plantirg commmnity, of the Malay population
and of the F,M.S, Chamber of Mines. The Committee discussed
the problems of land utilisation on a regional basis. In his
report upon the mining industry of Malaya, Sir Lawis L.Fermor
spoke highly of the working of this Committee, Partly thanks
to this Committee and partly owing to the relaxation of
restriction, the total acreage of land for tin ore mining

in the F.M.S, rose from 17,200 at the end of 1937 to

188,200 at the end of 1939 and to nearly 218,700 at the out-
break of the Japanese War, When fighting began, the question
of the land utilisation policy was still unsettled.
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CHAPTER X
THE PROSPECTS @ TIN COVIROL
(2) THE EFFECTS OF THE PAST SCHEMES.
1. ' The effects of the past restriction schemess can be

swamrised as followst—

(a) Price Level The I.T.C. was successful in the early
stages in preventing price from falling below £100 a ton in
the depression, After the Spring of 1933, the price of tin
was maintained, except for a few short intervals, above
£200, The control was reputed to be the most successful
commodity scheme oﬁl this acconht, |

(b) Friece Stabilisation. In normal years, the IIC wes

successfvl in keeping price fluctuations within narrow bounds.
With sudden changes in demand, day-to-day fluctuations were
mich more violent with the control than without it. The

Tin Pools operated by producers did not materially contribute
towards priece stabilisation. The Control also brought with it
extra elements of uncertainty with regard to quota decisions
and the renewal of the agreements,

(¢) Consumers! Reaction. High tin prices encouraged

substitution, Researches into the question of substitutes
and retrenching the quantity of tin in existing uses on the
vhole outpaced the research into the expansion of tin
consumption, Consumers and Governments of the consuming
ecountries resented the control exercised solely by the
producers, Consumers' representation on the I.T.C. was not

effectiva.i
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(d) Smelting With mine output severely restricted,
the capacity of the smelting industry exceeded the mine outpub
by a greater margin, The share of the British Empire in world
tin smelting was much reduced,

(e) Allocation of Resources in Tin Mining, The quota

system froxe production in existing firms and at existing
locations, Thé ;opport\mity and right to preduce were not
based on efficiency or ability to produce at low costs, but
on government decrees and on the payment to old concerns.
New technique was discouraged, O0ld concerns and high-cost
producers profited from the scheme, ashcltered by high prices
and legal privileged. Low cost producers earned good profits,
paying dividends over 90% in some casesj but they were
prevented from expanding, and found their costs considerably
increagsed during periods of severe restriction,

(£) BHNew and Privilesed Producers. Tin production in the

countries which remained outside the Control Scheme was
stimlated, Some doubled their output; others on.‘lj .entered
the list of producers as a result of the successful operation
of the I,T.C,, atlll others were prevented from reducing
their output or going out of production, New members of
the Control Agreements were allowed to expand their output,
The share of the original four members in world production
fell from 85% to 657, .

(g) Excess~Capacity in the Mining Industry The high

capacity of the tin mining industry, developed before the
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Control, was thus not ohly maintained, but increased. Even
with a reasonably high level of demand, the termination of
control in peace time would have entalled a big crash in
price and a long depress:_i.ovn. A viclons circle was created
in which the control was necessary to maintain price, high
price perpetuates excess-capacity, and the latter called for
the parmanence of control,

(h) Employment and Income, With flexible wages and
other costs, employment in the tin mining industry would have
been fairly stable without the control. Under the I.T.C.,
output was varied following the oscillations in consumption
and wide fluctuations in employment followed, The individual
income of the worker in full-time employment was more or less
stabilised; but the aggregate income varled from boom to
slump.

Since the quota system entailled recurrent stoppages,
there was a tendency to replace lsbour by mors intensive use
of machinery. The result was a declining tren? in employment
end 1n the eggregate wage in mining eountries,

(1) Politics. Within a restricting country, the
administration of the Control Scheme was entrusted to aofficials
and was open to abuse or undue political influences, e.ge the
case of Bolivia, Among the restricing governments, renewals

of agreements provided opportunities for political log-rolling;
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(B) PBT-WAR STTUATION AND POSSIBILITIES.
2. The recent World War substantially affected the tin

Industry 12 a mucber of ways, some of which are likely to
have long-~term implications;

On the prcduction side, important mining areas of
South-Zast Asia were under the control of the Japamese who,
having too much tin for their military needs, left the majority
of the mines unused, dismantled and moved some of the dredging
and other machinery, and left the rest in a more or less
d1lapidated statéz The Allies on the other hand were deficient
In tin and the output from Afriea and South America was much
enlarged. Since the end of the war the output from these
latter fields has slightly declined. The Far Eastern mining
countries made slow recovery at first; recently the rate of
ineresase in production has sccelerated, World production at
the end of 1948 was at an annual rate of about 150,000 tons,
and is expected to reach the pre-war level of 230,000-240,000
tons early in the 1950's.

3. On the side of consumption, there is still
restriction in the main consuming countries, end control is
likely to remain in force for some time., Tin is the ohly
materisl still subject to intermational allocation by a
combined committee.

In several uses, the war-time and post-war restrict-

ion has only reinforced the movement away from tin which was
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already caused by the producers! control. The technieal
development of such products as plastics, cellophane, nylon,
solder and babbiti with reduced tin content, etc., and the
cheapness of aluminium create a strong tendency towards the
substitution of these materials. Tn some uses, the restriction
in consumption may have only temporary effects, On the whole,
the competitive bbsition of tin has been much weakened.

The most important development in the consumption
of tin is the emergence of slectro-tinplate production, As
time goes on this method of making tinplate is to an increasing
degree replacing the older method of hot dipping. It is
thus possible to reduce the amount of tin in tinplate by
between a third and a half, This in itself would tend to
reduce the cost and price of tinplate, and thus stimulate its
consumption, unless the prewar restrictive practice in the
tinplate industry is resumed, Moreover, the new electro—
plate may find its own market outside food canning, It remains
,.trué;'however, that the power of the consumers to fight high
tin prices has increased considerably.

World tin consumption at the end of 1948 was at
the anmual rate of 140,000 tons. It is currently estimted
that on the assumption that consumption control is 1ifted,
the world absorption in the early 1950's will be between 175,000
and 200,000 tons a year (presumably at about the durrent price)

Taking consumption and production alone, the latter is
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likely to overtake the former in a few years time and there

will be a strong tendency for price to be pressed downwards.

be Meanwhile, there is a nev element of considerable
importance in the post—war tin situation., Both the U.3,A.

and the T.5,3.R. (and presumbly a few nthers) have been
building large stockpiles of tin and kaéping then apart from
the ordinary industrial stocks, Little is known of the
activities of the U,S5.S.R., except that the Russians have been
buying abnormally heavily in the East, The U.S.Government
have made known tﬁeir intentlon of accumulating some 300,000
tons of tin, By the end of 1948, the amount acquired for this
purpose has been estimated at 36,000 tons, Tha total annual
intake of tin can thus be expected to exceed actusl consumption
by a large tonnage for some years to Qome.

This post-war accummlation of large stocks in
consuming eountries may be due mainly to the unsettled inter—
national political conditiongy but it has also tactical
significénce in econcmics, It partially satisfies the crave
for notional self-sufficiency for tin and it strengthens the
consuners! hand in any future tin dealings or marketing
organisation, On the other hand, it causes considerabls
amcieties to the producers, bLecause it creastes an exaggerated
Yenporary demand for tin, which brings additional investment
into the industry. At the same time, the continuation of
control on consumption is made necessary while stocks are

accumilated. It is feared that once the required tonnage is
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reached and extra purchases stopped, the price of tin will
inevitably collapse, The de-control of tin uses will have
some favourable effect on consumption; but it will be
negligible compared with the increase in output capacity,
and if a trade recession coincides with the cessation of
stockpile purchase, or worse still, with the rclease of tin
from the stockpile, there will be practically no limit below
which price cannot fall,

The Havama Charter for an Internatiomzl Trade
Organisation, in irbicle 32, has made it compulsory for a
nember to give prior public notice of his intention to |
liquidate none-comzmercial stocks., It provides tlmt the
liquidation shall be carried out in a manner that will avoid
serious disturbance to world markets for the comuodity concerned,

5 Commercial stocks of tin, meanwhile, have increased
considerably during the war and still rem2in at a very high

level,
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Table X Y 1.

Stocks and Price of Tin 1937 to 1947.

(Stocks 3 emd of year, '000 tons) (price, annual average)
2937 1941 1945 1947

Horld Stocks
Visible stocks 423 117.1 150.2 103.9
Declared Consumers® stocks® 17,7 _61.7 _20,1 _23.4
Wovld Total 6000 17808 17003 12703

U3, Stocks.
Visible stocks _ 12.6 80.8 61.2 52.3
Consumers' stocks 17,7 58,5 15.0 1.4
‘U.Se Total 303 . 76.2 6647
= . ] E ] ]
Price (£ per ton) 242 262+ 802 428

Sourca  I,T.S.G. # = 1937 USA only, subsequently USA and UK.
+ = gverage of 11 months,

- Total world visible stocks at the end of 1947 were
nearly double the tonnage at the depth of the depression in
the early 1930's, ani were equivalent to about nine months'
current consumption, In normal peace time, this would have
meant very strong pressure on price, The abnormality of the
situation is reflected in the height to which price has
risen, In 1948 it has reached £570 under government control,
The large commercial stock is the result of the control in
consumption, and it may be a temporary phenomenons but it is

serious enough as a source of anxiety for producers,
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6 A large proportion of the smelting plants was
damaged by the recent war. At the enmd of 1948, Malayan smelt-
ing output reached an annual rate of just below 50,000 tons,
or about 40% of the pre-war capacity. (See Note 1). The
Dutch smelters have been much slower in their recovery.

On the other hand, smelting output in Belgium reached the
record of over 12,000 tons in 1947, although that in the
colony, much expanded during the war, has correspondingly
declinod., The new factor in this sphere is the Texas
smelter with 2 ;apacity up to 90,000 tons of tin, which
correspords to over half of the pre-war mine production,
The legal obstacles to the flow of concentrates from the
British Empire have been removed, and the U.S. Government
have buying contracts outstanding with Bolivia, Siam and

the Netherlands, It is difficult to see how far American
smelting will be able to stand competition, and how far the
trade in tin concentrates will be altered after the present
dollar shortage is improved., There is, however, every
indication that the Americans are determined to maintain the
smelter in their territory, Their success will be mainly at
the expense of British and Dutch smelters, In any case, the
problem of surplus ecapacity in the tin smelting industry,

which already existed before the war, will be much intensified,

Note 1l This is due partly to the reduced supply of ores,
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(c) THE PRESENT FRAMEW(RK FOR A TIN AGREEMENT

7e Post-war discussions on tin control sre carried out
against the background of the general commereial policy. It
is recognised by the majority of governments that there is a
need for an International Trade Organisation (I,T.0.), in
order to encourage the expansion of tradg and employment. All
cartels and other restrietive practices are to bs under the
supervision of the I,T.D.; but a distinction is made between
the cartels of manufactured goods and those of primary
comnodities, Pr:Lyate international business arrangements
in the former have to be discouraged, wheress inter-govern-
mental arrangements for the latter have to be controlled and
supervised by an international body. This trend of attitude
culminated in the Proposals for Consideration by an Inter—
national Conference on Trade and Employment, transmitted by the
U.S.Government to the British Government at the time of the
loan negotiations in 1945, The Government of the U.K, was
stated to be ir full agreement on 211 important points in
these proposals. (See Note 2).

After several conferences, the final version of the
Proposals appears in the form of a Charter for an International

Trade Organisation, drawn up at Havana in March 1948, (See Note 3)

Note 2. Cmi, 6709,

Note 3« Cmd. 7375. Chapter VI, articles 55 to 70, deals
specifically with the problems of primary commodities, Other
articles eoncerning primsry commodities are 27, 28 and 32.
The Charter is known as the Havana Charter,
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According to this document, inter-governmental commodity
agreements are recognised as appropriate, among other things,
for preventing or moderating pronounced fluctuvations in the
price of primary commodities and for preventing or alleviating
"the serious economic difficulties which may arise when adjust-
ments betwseen production and consumption cannot be effected by
normal market fox;t;es alone as rapidly as the circumstances
require®, (art.S'}). A11 sgreements for this purpose must under-
go the procedure of "atudy® and "conference® before coming

into force. In certain cireumstances, a commodity eontrol
agreement is permitted, A control agreement is defined as an
agreement involving the regulation of prices or the regulation
of production or the quantitative control of exports or

imports in a restricive manner, It is permitted when it is
found that "a burdensome surplus of a primary commodity has
developed or is expected to develop..." or *widespread
unemployment or under-employment in connection with e

primayy comnodityes.. has developed ar is expected to develop...”
(arts. 61 and 62), A commodity control agreement is administer-
ed by a Commodity Council acting within the framework of the

L.T.C.

2 A conference on tin was held in October 1946 in
Lonmdon, attended by delegates of eight governments, among
them the U.S.A. and China (both attending an international

tin conference for the first time), In the commnique
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released to the Press at the end of the conference, no
mention was made of the existing Tin Control Agreement of
1942, dus to expire at the end of the year, It was decided
that there was a possibility of a production surplus in the
future; and basie working principles were proposed for the
formation of a T;n Study Group.

A second conference followed in April 1947 at Brussels
taking the form of a study group., The membership of the
International Tin Study Group was made open to 211 producing
and consuming co;intries. Tts function is to "consider
possibie solutions to the prohlems which are nnlikely to be
resolved by the ordinary development of world trade in tin®,
A permnent secretariat was set up at The Hague, and a
Management Committee elected to supervise the establishment
and work of the Secretariat., The Management Commlittee
consisted of the representatives of the Governments of
Belgium, Bolivia, France, China, Netherlands, United Kingdom
and United States of Azerica, Subsequently *British o
Colonies" replaced China on the Committee,

At the next meeting of the Tin Study Group in
Washington, April 1948, a Working Farty was set up to examine
the appropriateness and practicability of framins an intere
governmental agreement on tin according to the Havana Charter.
The Working Party reported to the third Study Group meeting
in the Hague in Oclober 1948, at which a draft agreement was

proposed. No detalls have been published of this drafts
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but it is understood that the proposal is in the nature of

a control agreement, in the sense of Section C, Chapter VI

of the Havana Charter., It has been circulated to the fourteen
governments which are members of the Study Group. A Tin
Conference in the sense of Art, 59 of the Havana Charter is
expected in the Spring of 1949. This d 11 be an important
step towards thé »setting up of a Tin Council.

(D) QUOTA AND PRICE COMPETITION.

9. Outside the offieial cirecles, the debate on the

future of commodity control goes on. The Tin Producers

Association repeats its arguments in support of output regu-

lsition. In the already cited pamphlet, published during the

war, several arguments are put forward to justify the actions

of the I,T.C., and the pamphlet concluded with these words:
®After the War Tin Control will have equally important
functions to perform., The maintenance of world
prosperity demands that the work of primary producers
shall be kept remunerative, The tin industry is ready
to play its part and the machinery of control remains
in existence to meet the needs of the post war worlde,
(p.29)

These arguments have been reiterated in the
successive issues of the T.P.A.'s bulletin "Tin® and other
publications of the producing interests.

The case for quantitative control of output in
primary commodities has the support, more or less qualified,
of various writers such as Feis, Haley, Condliffe, Yates.
(Note 4 on the next page). It is generally admitted that

a producers! restriction scheme has serious short-comings;
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but it is argued that the quota regulations have, in the words
of Feis, "important potential merits if formulated and
directed with long-sighted moderation?, This is the general
attitude towards primary commodities control quite common
among people close to the American States Department. According
to Mason, "there;_is a school of thought in the U.S. that
abhors cartels as private treaties restrictive of trade but
embraces comodity agreements as intergovernmental arrangements
inevitably serving the public interest.? (See Note 5), Among
the arguments pttt forward for quota schemes, the following are
the most common: that they are necessary in the short-run to
foster the income of the producers and to avold a sharp
reduction in world trade owing to the drastic fall in the
incomes of primary producing countriess that they aore
necessary for static or contrﬁcting industries, and that they
are essential in order to remove deep-rooted long-term
maladjustments,

Note 4. Where specific reference is not made, the works
of the authors mentioned in this chapter will be founi in
the Bibliography at the end of the theais,

Note.5. E.S. Mason: Controlling World Trades Cartels and
Commodity Agreements (Committee for Economic Development
Research Study, 1946). P.X.
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Some improvements on the past schemes hawve been
suggested:s the principal being the more effective represen-
tation of consumers, the ancillary measure of buffer-stoclk
operation and concerted ngaéures for penalising non-
participants. (See Note 6),

The new pattern of quota schemes is no doubt an
improvement upon the pre-war type. It provides, however, no
answer to the problems of the elimination of high-cost
capacity or the efficlent allocation of resources; nor is
there any assaurance that the high cost producers, if politically
strong, will not secure for themselves a larger share in the
output, to the detriment of ths consumer and low=cost
prodgcers. The pew scheme would still perpetuate the mal-
investments. Any hope of an early termination of the schems,
as soon as the crisis is over, is bound to be an illusion,
as past experience has clearly shown., The sentimental
reason for helping the primary producers often heard in this
connection is a misrepresentation of fact, at least as far as
tih is concerned, since the people whom the scheme is intended
to help are not the poor native small producers, but big

organisations with heavy overhead costs, (See Note 7.)

Note 6. See G.M.C.Hart: Towards Economic Democracy in the
N,E.I, (Netherlands and Netherlands Indies Council, I.P.R.
1942) pp.120 - 122,

Note 7 In any case, backward natives can be much more
effectively helped to improve their living standard by more
direct means.
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The defects of the control scheme, summarised in the first
paragraph. of this chapter, and in particular the instability
of price, income and employment of tin miners, find no answer
in the proposals for quota schemes in the new guise. What
P,T. Bauer says about rubber applies to tin with equal weights
"the blunt truth is that a period of price competition is

long overdue.” (See Hote 8).

10. Price competition is the most effective way of
encouraging the efficiency of producers and the introduction
of new improved technique. It will shift productive resources
from high cost.units to low cost units. A lowsr price will
moreover strengthen tin's competitive position against
subétitut«es. Applied to the tin industry, however, competition
cannot be expected to solve many outstanding problems,
especially in the post war conditions as outlined abowve,

The process of eliminating the surplus capacity would require

a very long period of extremely depressed price., A large
proportion of small low-cost producers would be eliminated
together with some high cost producers, since in a protracted
economic struggle for survival, financial strength, rather than
efficiency is the test. Moreover, free competition postulates
not only the abstention on the part of the government from

spensoring control agreements, it requires positive State

o The Rubber Industry (London School of Economics
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actions to prevent the formation of private monopolistic
arrangements, In tin, the structure of the industry is such as
" to create a very strong propensity for combined action among
producers. Effective State action in this sense would be
extremely diffienlt, if at all practical, With large stock-
piles of tin in consuming countries like the sword of Damoeles
hung over them, producers have soms justification for
protective action,

Pure price competition is not likely to eliminate
the cyclical flucﬁx.iations in tin. Free dealings in futures
can be a stabilising factor as far as short-term price move-
ments are concerned end speseulators do perform some useful
function, With large changes in demand in the course of the
trade cycle, however, speculators, expecting the movements
to continue one way or another for some time, tend to buy
when prices are rising and sell when prices are falling, thus
exaggerating the fluctuations,

(B) A BUFFER STOCK PIAN PR TIN.

11. It is now a more widely accepted 1dea that in order
to deal with cyclical fluctuations in the demand for, as well
as elimatic fluctuations in the supply of, primary products,
the measures taken by Joseph in the Book of Genesis (Chapter 41)
have to be revived, The plan is known in the present
terminology as Buffer Stock scheme, The principle is to

create a central international authority with large cash
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resources to start operation during a period of low demand

or glut in suppiy. A stoek of primery products will then

be accumlated for release during the period of shortage.

The Authority is to fix a basic price for the commodity under
control, which is to correspond to its long~term average price,
As the market price reaches a percentage above or under the
basic price, the Authority will step in to sell or buy
unlimited quantities in the oepn market, The basic price is
subject to altgmtion according to the long-term trend of
costs and demai;d; bat cyeliecal and seasonal oscillationsg are
eliminated., The Buffer Stock Authority is to be self-
finaneing, but mot profit making, (See Note 9).

The Buffer Stock Scheme as cutlined above’ has the
support of sush bodies as the League of Nations Delegation
on Bconomic Depression, the I,L,0., the British Government
Delegation at the Hot Springs Conference, and the F,A.0, Tin
producing interests have paid eloquent tribute to its
principle, though the practice of the I.T.. was to make the
scheme an adjunoct of the quota control. Among economiats,
Keynes, Bsnham, Meade, Bauer, Riefler and Zaglits can be

Note 9. For more detalled proposals regarding the organisation
administration and finance of a buffer stock scheme, see

WW, Riefler: A proposal for an Intsrnational Buffer Stoek
Agency (JPE. Dec. 1946), p.538; I.L.O.t op.cit., pp.xxxviff;
J.M.Keynest The Policy of Government Storage of Foodstuff and
Raw HMaterials (EJ.1938) pp. 449-460.
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mentioned as supporting it. Other writers on the subject of
primary commodities, while on the whole acecepting its principles,
are more sceptical about its practicability, It is the opinion
of ths present writer that a buffer stock gcheme for tin can

be made to work satisfactorily as a necessary supplement to

the prineiple of price competition. (Sez Wote 17.)

12, K.E, Knorr expresses the feeling of many critics
when he coneludes that "a buffer stock scheme is far from
being a cure-all®, (See Note 11), This criticism does less
than justice to the proponents of the scheme, for none

among the above-~mentioned authors has shown such "sanguine
hopes.® The schewe is put forward as a specific remedy
against price fluctuations, A large stock operation, properly
conducted, goes a long way towards correcting the defective
elasticities of supply and demand in primary products, and in
the case of mineral commodities, it allows production to be
stabilised over the trade cycle without impeding efficiency.
The problems of primary production are numsrous, each one has
to be solved by a proper measure, YThe buffer stock proposal

carries with it a number of pitfalls which must be aveided.

Note 10, When applied tc & mimber of important primary
commodities the Buffer-stock scheme would need only e

short step to be converted into a policy of Commodity
Reserve Currency advocated by Gilbert Lewis, Benjamin Grgham,
F.D.Graham, F.Hayek, R,Harrod, ete. (See Bibliography)

It is however impossible adequately to discuss this important
proposal in this study,.

Note 1l. op. cit. p. 295,
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Such considerations however do not provide sufficient ground
for rejecting it off~hand. A buffer-stock operation on a
large scale will, for instance, eliminate some of the
activities of speculators, ‘because as price is stabilised
over long periods, long-term speculative dealings will be
redundant, Within the 1imits of the buying and selling
prices legitimetrer hedging still has a full part to play,

One of the chief merits of a buffer stock plan is to remedy
the short~comings of price competition, Producers with prime
costs over the buying price will be eliminated, There will
be no need for a struzgle for survival by any other criterion
than that of costs, Small and big producers alike can feel
assured that as long as their products cost them no more

than the expected buylng price, they can always go on produeing,

13, Concern has been expressed that a buffer—stock
plan would be 2 failure because the "controlling authority
would almost inevitably find ftself subject to the dictation
of the producing interests.” (See Note 12), This objection
applies much more strongly to the quota system, However,
recent trade conferences and opinions have shown that the

principle of effective representation of consuming countries

Hote 12, Herbert Feis: "Raw laterial Prices and Controls®
SProceedings of the Academy of Political Science, New York)
anuary 1945, p.35.
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with the power to vote equal to that of producers is widely
accepted and put into practice. Indeed, the danger now lies
in the fact that, as in the Wheat Conferences, a situation of
bilateral monopoly will develop in which a deadlock on the
question of price may resu.it. The question of price determin-
abion is the crux of the matter, The suspicion of producers!
control is natural and arises from past experience, It calls
for assurances that the administration of the buffer stoek
will be according to some automatic, objective rules. This
question and that of price determination will be taken up

presently.

L. Some sections of tin producers have in the past
shown an adverse attitude towards the establishment of a buffer
stock, This antagonism arises mainly because in the past
buffer-stock schemes were comnected with the quota system and
the criticism was directed against the question of standard
tonnages., Once this prejudice is cloareci, producers! opposition
should be less strong. (See Note 13). Most producers felt
that they had benefitted from the Bandoeng Pool, despits its
limited scope. Fears are not uncommon among producers that

a large size of stock will have a depressing effect upon the
market, These can be allayed by making it plain that the

Note 13, High cost producers will still prefer quota control.
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Buffer S?ock Authority is not going to sell under any circum-
stance unless and until price reaches the upper limit. Another
resentment of producers against'past buffer pools was that
they were oherged interest for the money advanced to them
against their own metal which they were not allowed to sell.
This should not arise in a system of outright buying and

selling.

15, E.S. Mason's doubt is of a different kind., "The
effective administration of price controls by an international
buffer stock requires as a prerequisite the existence of
national controls of output and exports®, because "an offer
to buy on a large ascale even at a price below the market
would be likely to lead to an increased output, and thus
augment the surplus which the Buffer Stock Control was
.attempting to eliminate®, (See Note 14). There is a real
danger that when a buffer-stoek scheme for, a single commodity
starts supporting price during a slump, the producers of
other cormmodities whose prices are not so supported might
switch over to tin, The danger will obviously lessen if there

are several commodities under similar schemes at the same tim."

Note 14. E.S.Masons "The Future of Commodity Agreements®
in Food for the World edited by T.W.Schults (University of
Chicago Press, 1945) pp.224/5, also op.cit. pp.219-223,
Cf J.B,Conmlliffet The Common Interest in International
Economic Organisation (ILO, Montreal 1944) p. 105,
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Even in the absence of such widespread operation, a way out
of the difficulty is to anticipete it and have the buying

~ price correspondingly lowered. Another way out is to increase
the financial resources of the Buffer Stock Authority ao to
enable it to cope with the increassed inflow of tin. Thase two

solutions can be adopted simultaneocusly or as alternatives,

16, This leads us to the problem of financing the
operation. Yates raises the questiont "Would not such a scheme
be quite impos3ibly expensive?" and on the calculation that
stocks varying fro;i.f 50 to 100% of the annual volume of world
trade are carried, with 3% interest on the capital funds,
finds that the cost in intarest would only add 1.5 to 3% to
the price of the commodity, ®"Looked upon as an insurance |
against price fluctuations this cannot be reckoned a costly
arrangement®. (See Note 15). Keynes estimated a slightly
higher cost at 4%, although still small compared with the
values involved, As to the capital funds, Riefler, assuming
that his scheme includes a mumber of commodities gt the same
time, estimates that the agency would need financlal resources
of a somewhat larger order of magnitude than those of the
International Bank for Reconstruction and Development., The
funds shonld be provided by subseription from the member
nations, and the agercy should be empowered to borrow %"in such
a way as to make its bonds prime securities in the markett®,

(See Note 16).

Note 15. op.cit., pp.224-5,
Note 6. IOCocit.pp. 541"'54.2.
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In the case of tin, some concrete estimates can be
mades The size of the visible stocks at the bottom of the
pre-war depression approximated 60,000 tons, Adding the
maximim amount carried by consumers, estinated at 30,000 tons,
and assuming that the two maxima coincide in time (which 1s
not necessarily the case), we have about 90,000 tons as total
maxime stock at’ é.ny ong time, The size of stock carried by
traders and consumers for "convenience” will probably be
reduced as a result of the existence of a central stock,

(See Note 17)., Assume that this convenience stock is reduced
to no more than 20,000 tons (about six weeks to two months
consumption during the depression), the tonnage to be taken

up by the Buffer Stock Authority W 11 be about 70,000 tons.
After allowing for all the likely differences between the pest
and the future, the tonnage of tin in the buffer stock can be
estimated at about 100,000 tons, (A more pessimistic estimate
would put it at 150,000 tons) At a buying price of £160

per ton (See Note 18), the total capitd fund needed for holding
100,000 tons of tin will not exceed £20 million. The current

Note 17, In order not to attract normal trading stocks into
the Buffer Pool, keynes suggested a requirement of a month's
notice of delivery znd withdrawal and a minimum period of
deposit of three momths, (loc,cit., p.456). In Keynes' scheme,
the comnodity taken into storage remains under the ownership

of the depositor, Similar measures can be taken in the case

in which the Buffer Stock Authority buys the commodity out-
right, Selling price can be graded upward aceording to the
promptness of delivery.

Note 18, See paragraph 18 below,
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storage cost, on the basis of prewar Malayan charge of 2
Straits cents per ton per day, will amount to £90,000 per
anmum, (This can be considerably reduced by adopting, during
the worst period of depression, a modified version of the
Lovett scheme of keeping some stock in the ground.) (See Note 19)
The interest charge at 3% will cost another £600,000, The
current cost of the Buffer Stock operation in tin will be no
more than £700,000 a year during the worst period of the slump,
which is a small figure for a world-wide public relief

policy. (On the more pessimistic caleulation, the eurrent
expense will amount to £900,000 per year.) In more normal
years and in boom years, the Authority will carry muech smaller
stock and current expenses accordingly reduced, All expenses
of course will be financed out of the margin between buying

and selling prices,

17, The most important problem is the price policy.-
On this subject, a commodity agreement will stand or fall.
Twice in recent months the draft Wheat Agreement has failed

Note 19, This scheme was advocated in 1930 by Mr, J.lovett,
Ohief Inspector of the FMS Department of Mines, Its main
feature i1s to allow a mining company to sell to a central
organisation a certain tonnage of tin not to be delivered
until the price has risen to the basie level, The company
must not produse that tin before the date of delivery. The
price pald by the central body for such tin is the current .
price plus balf the difference betwesn the current price and
the basic priee, See details in the Mining Journal 25/10/30,
p08390
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of acceptance, the first time because a principal importing
government thought the price was too high, and the second because
exporters thought the price was too low,

There is no price which 1s falr or reasonsble to
everybody. The Havana Charter Article 57 (c) states as one
of its objectives »to achieve "a reasonable degree of stability
on z basis of such prices as are fair to consumers and
provide a reasonable return to producers, having regard to the
desirability of securing long~term equilibrium between the
forces of supply and demand,® - The latter clause ecan be interw
preted in an unambiguous way if the forces of supply and
demand can be objectively estimsted; but an objective
eriterion on which prices can be judged fair, or retuwrn
reasonable, has yet to be found. (See Note 20),

In practice, in most present day internationmal
agreements, the price is likely to be determined at conference
tables. There is scope for political influences and for quid-
Pro=quos = e.ge a higher price for tin in return for a higher
price for wheat, In this way the prices agreed for individual
comnodities = if agreement is reached at all - can be far and
away from the long-term equilibrium betwsen the forces of supply

and demand.

Note 20, These seemingly ethical terms are very commen in the
documents of pre-war restriction agreements, Recent documents
are not free from them, See the passage from the Third Inter-
American Conferenceon Agriculture, Caracas, 1945 muoted in

FAO: Report of the Preparatory Commission on World Food
H‘Oposals. (Cﬂdo 7031 p-29.
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Yet it is highly important for the success of any
long-term plan for a commodity that price should be determined
as nsar as possible to the long-term equilibrium. With too
high price, stocks will go on aceumiating, straininz the
finencial resources of the Buffer Stock Authority. An oppésite
error will create chronic shortage, with the result that the
buffsr stock will be too small to ensure stability., In either

case the system will break down,

13, The lgng-term equilibrium pr;ce of tin in the period
between the twoiwars was definitely below £200, Wiaen production
was unrestricted in 1940 and 1941, world tin outpul exceeded
the annual average consumption during the period by about
80,000 to 85,000 tonse. - Allowing for all temporary factors
such as the rearmament boom and patriotic and other motives
calling for an increase in output, the excess of productive
eapacity at price around £200 or above was of the order of
magnitude of between one quarter and one third, If the cost
analysis in Caapter VI is correct, and if short-run demand

for tin can be assumed to be fairly inelastic, the equilibrium
price of metallic tin in the period under study should be about
£180, On this basis, if a buffer stock scheme as outlined here
had been formed in 1930, with a buying price of £160 and a
selling price of £200, the stock accumulated during the

depression -~ probably totalling about 70,000 to 80,000 tons
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in the last year of the slump - would have been sufficient to

supplement current output during the boom.

19. When we turn to the future, we tread on much more
slippery grounmd. The equilibrium price over the next ten
years cannot be estimmted very accurately. There are a number
of unknown factors at work anmd likely to come in, The pruchas—
ing power of the Sterling or dollar in terms of commodities
cannot be forecast with certainty, It is fmpossible to say
exactly how far tﬁxe tin industry in the Far Fast will be
developed: all that can be said is that its eapacity will
recover to the pre-war level in a few years time, It is
impossible to foretell what influence the changing political
scené and the growth of trade union movements in the Eastern
eountriss will exert on the mining coste and their flexibility.
It 1s equally imp§ssible to predict, now as in the past,

the trade activity which is the important determinant of tin
consumption., For the moment, we are limited to saying that

if all relevant conditions are as they existed in the 1930's,
then the equilibrium price is about £180, The developments
both on the cost and consumption sides must be elosely
observed.

Nevertheless there are some less wvague principles
which can be formulated for the price policy of a future
buffer stock scheme. Firstly the rate of flow of tin into
the buffer stock and the size of world stock ecan be used as



LA,

a check against the error in price fixing., If the stock is
very high and increases rapidly, there 1s a prima facle case
v for stating that the basic price has been fixed too highjy and
conversely in the opposite event, During the initial stage,
while research into the cost and demand corditions must be
carried out in detall, the Buffer-Stock Authority must

be allowed to operate in this trial and error manner, without
leaving too much diseretion to the Exeeutive,

Secondly, assumlng that the present general expectat-
ion regarding th; rate of recovery in tin production is correct,
world production will overtake consumption in a few years,
unless price falls sharply. There will be a state of excass-
capacity, The Buffer Stoek Authority will be operating in
an extremsly diffisult condition, High cost producers will
go on produciﬁg even at a price below their prime cost if they
have reason to expect that by so doing they can defeat the
financisl strangth of the buffer stock, In these circumstances,
the prerequisite to the suceess of the Scheme must be a very
low purchase price, probably around £140 on the pre-war basis,
The financial backing of the Exscutive must also be so large
as to create confidence in it and to preclude speculation on
the exhaustion of its stocks or on its breakdown,

Thirdly, owing to the fact that 1t is impossible
accurately to forecast trade activity, and owing to the low
purchase price necessitated by the possibilities discussed
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above, the range botween the buying price and the selling

price mast be sufficiently wide to allow some flexibility in
the systems This price range can be narrowed down as experience
is gained and more command of the facts is obtained., Estimated
again on the pre-~war basisg, if the basic price is fixed at
£180, the buying price can be fixed at £140 or £150 and the
selling price at £210, Some stability is temporartly sacri-
ficed in the first stage in favour of sezurity and confidence,
After a year or so of existence, the range may be narrowed

down to £160 - £;’«.‘:OO, or even to figures nearer to £180,

20, The price fixed for the Buffer Stock Authority

should not be subject to too frequent changeé." This is
desirable not only to create stability, but also because each
fiew conference would afford a fresh opportunity for bargaining
and political interference, On the other hand, we have seen
thﬁt at the initial stages at any rate, price policy mst

be msde flexible enough to correct errors, This dilemma

can be solved in this ways The Buffer Stock Agreement is made
for a period as long as 8 to 10 years -~ the mintmnm 13 §

years in the first instance. The basic price is fixed ahead
either uniformly during the whole period or as a trend as in
the Wheat Agreement., Flexibility can be obtained by introducing
some rules for automatic price adjustments. To give a eoncrete
examplet Suppose the basie price is fixed at £180 with the
limits of buying and selling prices at £160 and £200
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respectively. It ocan be specified that these prices will be
operative only when the total world stock is between 30,000
tons and 80,000 tons, As total world stock fall below or
rises above these limits, the basic price will automatically
move in the opposite direction, on a sliding scale depending
on the change in the stock figure, The upper and lower

limits of price will be adjusted accordingly. The Buffer-
Stock Executive will thus have the responsibility of deelaring
the prices according to pre-arranged terms, not of determining
them. '

The success of this operation elearly requires a
considerable improvement in the statistics of tin. Closer
international co-operation for incressing the comprehensiveness
as well as the relisbility of tin statistics is seriously

needed in any case,

2, The operation of the suggested plan will result in
the elimination of a mumber of high cost producers, This will
ho doubt create some hardship, as any schems for the
elimination of surplus capacity mst do, There are high-cost
producers in all the countries where tin was mined before the
wary but if certain conditions are not changed, the hardship
is 1ikely to be concentrated in Bolivis,

The Havana Charter (article 63(d)) provides that
the countries participating in a eontrol scheme ™shall
formulate and adopt programmes of internal economic adjustment

believed to be adequate to ensure as much progress as
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practicable within the duration of the sgreement towards

the solution of the commodity problem involved® Such
programmes of internal adjustment will obviously vary from
country to countrys but they will inevitably take time to
yield any result. Immediate relief measures will be
mocessary, Meanwhile, there 1is the danger that various
arguments will bé pat forward for the adoption of restrictive
meagures which will intwm help to postpone the required
internal readjustment.

In the case of Bolival, we have seen that the cost
of tin rining is high because of (a) natural conditions and
(v) institutional reasons in the form of a eomplicated system
of high taxation, The former causes are diffieult to remedy,
but they are partly offset by the superior richness of the
tin content of the mines, The latter defacts are man-made
and should be corrected, Bolivia urgently needs political
stability and & reform of the fiseal policy. A simplification
and reduction of the tax on tin production and expoits will go
a long way towards reducing the eosts, and on the operating
cost alons, many Bolivian producers can well stand against
Eastern competition, (See Note 2i). These measures for helping

Note 21, The chief remaining worry will be the high treatment
cost of low grade ores. The writer is not qualified to give
opinion on technologys but it is possible that the smelting
process for lower grade ores can be improved and their smelting
costs mach reduced, With the destruction of the German tin
snelters, there remain few smelters specialising in low grade
ores. On the other hand, the capacity for high grade ore
smelting has grown much in excess of the mine cutput hefore the
var.

ke
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Bolivian producers to stand on their own feet as far as natural
conditions allow, will be superior to those permitted under
article 27 of the Havana Charter, accordinz to which subsidy
is allowed, for the stabilisation of the return, to producers
of primry commodities in certain cireumstances. Advantage
can, however, be taken of this allowarce as a short~term
relief measure. The rate of subgidy should be fixed by the
I,T.0, Authority and made to decrease over a number of years,

As a supplement to the i-termal reform, Bolivia
wlll probably neeé;ezternal assistance from the World Bank
or from the United States. The Bolivlan Development Corporation
set up jJointly by the Bolivian Governrent and the U.S, Export-
Import Bank during the war, provides machinery for this
purpose, but its work has yet to be seen. If the U.S.A, wishes,
for gsecurity reasons, to preserve Bolivian tin mines in
working condition, there is a prima facle case for a special
bilateral agreement allowing the former to buy a fixed
quantity of ares for a period of years for special defence
purpose at a price which may be higher than the market price.
Such an agreemént will have to be approved and under the
constant supervision of the I,T.0, Authority.

With such assistance frﬁm outside in order gradually
to put their own house in order, the Bolivian Government is
more likely to accept the schems of price competition

supplemented by a tin buffer stock., Correspondingly, there

»



producing countries to establish a quota system again,

22, A leading student of primary commodity problems
stated recentlyt *In many fields it is common to keep threshing
over broad ideas while avolding the very difficult chore of
developing them in a blue print which can be subjected to
eritical tests®, (See Note 22). The suggestions put forward
in this study for tin may not satisfy the eriteria of a blue
print ~ nor is it certain that a blue print in the rigorous
sende of the word is desirable in our branch of study - but
they can certainly be subjected to tests and they should profit
from eriticisms and amendments,

Note 22, Joseph S.Daviss International Commodity Agreements:
ilope, Illusion or Menace (Committee on International Economic

Policy, 1947) p. 30,
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